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Objective: It was to evaluate changes in lifestyle habits and health behavior among university students in Peru and Mexico during periods of confinement associated with the COVID-19 pandemic and to identify possible relationships between these changes and sociodemographic variables, health status, and technology consumption.

Methods: It was a quantitative, observational, and cross-sectional study conducted among a population of 739 Mexican students and 305 Peruvian students, most of whom were women (n =778, 74.5%) and non-graduates (n =921, 88.2%). The questionnaire scale for changes in lifestyles during the quarantine period has been previously validated.

Results: The association between sociodemographic factors and dimensions of change in healthy lifestyles was evaluated, and it was shown that gender and country of residence were significant for all dimensions of healthy lifestyle (p  < 0.05), except for the level of education, which did not show significance about the change in the dimensions of media consumption (p = 0.875) and physical activity (p = 0.239). Within the dimensions mentioned, it can be stated that women are more likely than men to change their eating habits (adjusted prevalences (aPR) = 1.08, p  < 0.001), media consumption (aPR = 1.04, p  < 0.001), and physical activity (aPR = 1.02, p  < 0.001). Meanwhile, participants from Peru are more likely than participants from Mexico to change physical activity (aPR = 1.14, p  < 0.001) and media consumption (aPR = 1.22, p  < 0.001). Finally, graduate students were more likely than undergraduate students to change eating habits (aPR = 1.09, p  = 0.005) and unhealthy habits (aPR = 1.06, p  = 0.030).

Conclusion: It was concluded that there were lifestyle changes in Mexican and Peruvian university students in their eating habits, physical activity, internet consumption, and food delivery.
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Introduction

The COVID-19 pandemic originated in Wuhan, China, and has become a major public health challenge worldwide (1, 2). The disease’s epicenter migrated from Europe to America, gradually expanding to all Latin American countries between February and March (3), including Mexico and Peru. In this sense, the governments implemented a series of measures to avoid further contagion, such as total and targeted quarantines, a reduction in the use of public transport, the temporary suspension of face-to-face work, and the change from the face-to-face educational model to an eminently virtual one to control the spread of the disease among more residents (4, 5).

The world’s population was urged to isolate themselves and refrain from social interaction due to the COVID-19 pandemic, which limited their ability to carry out their daily activities. Because of this, they have affected their lifestyles, reducing their physical activity by promoting a sedentary lifestyle and using YouTube videos to guide their exercises (6) and improving their physical activities.

Now, if healthy lifestyles are attitudes and behaviors that people adopt to prevent and improve their health, these have been affected by emotional aspects that people face in confinement (7). Regarding lifestyle guidelines, it has been recommended to maintain a healthy nutritional status and engage in physical exercise at home to manage the COVID-19 outbreak (8). Research on university students’ lifestyles in times of pandemic in various physical spaces has shown changes in sleep patterns, sexual activity, use of screens, food intake, or physical activity. However, research in two Latin American populations is insufficient (9). The study’s main objective was to evaluate changes in lifestyle habits and health behaviors among university students in Peru and Mexico during periods of confinement associated with the COVID-19 pandemic and identify possible relationships between these changes and sociodemographic variables, health status, and technology consumption.



Materials and methods


Study design

The research had a quantitative approach, a descriptive scope, and a non-experimental cross-sectional design. The population (N = 1044) consisted of undergraduate and graduate students from two universities in Mexico and Peru.



Participants

The participants were Mexican and Peruvian undergraduate and graduate university students in the context of the pandemic from November 2021 to March 2022, under the international academic and research cooperation agreement between Norbert Wiener University and the State University of Ecatepec Valley. The sample was obtained through non-probability sampling for convenience at universities in Mexico and Peru, achieving a sample size of 1044 students. The inclusion criteria were being enrolled in the institutions at the time of the questionnaire; in the case of Norbert Wiener University, students from the Graduate School of the Master Program in Health Management participated; and in the case of the Universidad Estatal del Valle de Ecatepec, undergraduate students from the degrees of Gerontology and Medical Sciences participated. The reason for the inclusion of postgraduate students is that they constitute a set of sedimented knowledge that makes up the pool of previous experience that each of them has, and their participation is representative and very enriching. In the case of undergraduate students, they allowed us to guarantee representativeness, diversity, impact on educational policies, and opportunities for academic and professional training. Another requirement was that they must be over 18 years of age and answer at least 50% of the questionnaire provided. Given that all participants met the inclusion criteria and completed the entire questionnaire, the final sample size was 1044 students. The sample was obtained through non-probability sampling for convenience at universities in Mexico and Peru, achieving a sample size of 1044 students.



Variables and instruments

The Vera-Ponce et al. (10) instrument was used with four dimensions: eating habits, harmful habits, physical activity, and use of media, with a total of 25 questions. Each question had four response options, each of which is equivalent to a score of no consumption = 1, decreased = 2, did not change = 3, increased = 4, which had a reliability of 0.80 through Cronbach’s alpha (10). The instrument can be observed in Appendix 1.

The cultural diversity between Peru and Mexico makes it possible to notice nominative and lexical differences in the denomination of the foods that the instrument used, for which it was necessary to carry out a cultural validation to translate from its original context to its Mexican equivalent, (1) explored the term (nominative word) in the Royal Spanish Academy Dictionary (11) and the Dictionary of Americanisms (12). With the definition obtained from each food, (2) the nutritional constitution was investigated in the Peruvian Tables of Food Composition (13) to contrast according to the term and characteristics with its equivalent in the Mexican System of Equivalent Foods (14), the Official Mexican Standard for essential health services. The criteria to provide guidance corroborated its characteristics with the Food Guides for the Peruvian Population (15). It was categorized as “1” if there was a change (values 2 and 4) and “0” if there was no change (values 1 and 3). In addition, a data Research Topic form was used for the sociodemographic variables of sex, country (Mexico–Peru), and level of study (undergraduate or postgraduate). Age is not included.



Procedures

Due to the COVID-19 context and in-person restrictions, a virtual approach was implemented to invite student participation. With the necessary approvals in place, coordination was carried out with the study’s universities, wherein the teachers utilized the study chat platform as the primary channel to encourage students to complete the online questionnaire through Google Forms. Through this approach, we achieved active and diverse participation from both undergraduate and postgraduate students in our study.



Statistical analysis

In the descriptive data analysis, measures of central tendency, including frequency and percentage, were employed. The statistical package, IBM SPSS Statistics 26.0, was utilized. In the inferential analysis, both the chi-square statistic and Fisher’s test were used with a significance level of 0.05, as appropriate. Subsequently, the association of sociodemographic factors (sex and educational level) with the dimensions of a healthy lifestyle was assessed, and finally, the associated factors (sex, educational level, cigarette consumption, alcohol consumption, physical activity, television consumption, radio consumption, and internet consumption) with changes in dietary habits were evaluated based on dimensions and the overall scale. For the assessment of association, Poisson regression with robust variance was employed, accounting for country-specific adjustments, including the standard error by country. Poisson regression with robust variance was used to model binary categorical variables and to avoid potential overdispersion of variance that may occur when modeling this type of variable. Two regression models were presented: the crude model assessed each independent variable against dependent variables, while the adjusted model incorporated the independent variables significant in the crude model (p < 0.05) along with confounding variables (country of residence, gender, and educational level). The primary statistical indicator for the first regression model was the crude prevalence (PR), and for the second model, adjusted prevalences (aPR) were used, both presented with 95% confidence intervals and p-values. The crude models for assessing the association of the associated factors with changes in eating habits were included in the Appendix 1. Additionally, before the association evaluations, the Joint F Test was conducted to verify that the levels of the factors against the dependent variables were significantly different (p < 0.05; Appendices 2, 3).



Ethical aspects

The research has been approved by the institutional research ethics committee of Norbert Wiener Private University (exp. no. 1091-2021). Similarly, all the procedures dictated by the Declaration of Helsinki were carried out, such as the participants’ informed consent and the institutions’ authorizations.




Results

The sociodemographic characteristics according to changes in lifestyle show that most students present lifestyle changes, with the main sociodemographic characteristic being more prominent in Peru (96.4%), in the female sex (92.9%), and in postgraduate students (97.6%). There is a significant difference between the categories of participants who presented lifestyle changes according to each sociodemographic characteristic (p < 0.05; Table 1).



TABLE 1 Sociodemographic characteristics according to lifestyle changes.
[image: Table1]

Figure 1 shows that in 19 of the 25 items of the instrument, “there was no change” in lifestyle habits. However, items such as “consumption of fried foods,” “consumption of bread and cookies,” “consumption of food by delivery,” and “consumption of sweets,” corresponding to the dimension of eating habits, exhibited a higher frequency in the category “there was a change,” indicating a decrease in these types of consumption. Similarly, “consumption of physical activity,” corresponding to the dimension of physical activity, and “internet consumption,” corresponding to the dimension of media usage, show a higher frequency in the category “there was change,” specifying that a majority displayed a decrease in physical activities and an increase in internet consumption.

[image: Figure 1]

FIGURE 1
 Frequency of changes in lifestyles during quarantine.


With the association between sociodemographic factors and dimensions of change in healthy lifestyles, it is demonstrated that gender and country of residence are significant for all dimensions of healthy lifestyle (p < 0.05), except for educational level, which shows no significance concerning the change in media consumption (p = 0.875) and physical activity dimensions (p = 0.239). Within the mentioned dimensions, it can be asserted that women are more likely than men to change their eating habits (aPR = 1.08, p < 0.001), media consumption (aPR = 1.04, p < 0.001), and physical activity (aPR = 1.02, p < 0.001). Meanwhile, participants from Peru have a higher likelihood than participants from Mexico to change physical activity (aPR = 1.14, p < 0.001) and media consumption (aPR = 1.22, p < 0.001). Finally, postgraduate students were more likely than undergraduate students to change eating habits (aPR = 1.09, p = 0.005) and harmful habits (aPR = 1.06, p = 0.030; Tables 2–5).



TABLE 2 Association of sociodemographic factors with eating habits.
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TABLE 3 Association of sociodemographic factors with media consumption.
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TABLE 4 Association of sociodemographic factors with harmful habits.
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TABLE 5 Association of sociodemographic factors with physical activity.
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With respect to the factors associated with changes in eating habits, country, sex, education level, cigarette consumption, alcohol, physical activity, television, and internet use were reported (p < 0.005). The change in cigarette consumption (increase or decrease) presents a higher risk than people who do not change their cigarette consumption in presenting changes in eating habits (increase: aPR = 1.19, p < 0.001; decrease: aPR = 1.34, p < 0.001, respectively). Similarly, the change in alcohol consumption (increase or decrease) presents a higher risk of change in consumption of fast or processed food compared to people who do not change their alcohol consumption (increase: aPR = 1.27, p < 0.001, decrease: aPR = 1.26, p = 0.024). The change in physical activity (increase or decrease) presents a higher risk of change in the consumption of meat, chicken, and fish compared to people who do not change their physical activity intensity routine (Increase: aPR = 1.12, p = 0.002; Decrease: aPR = 1.28, p = 0.024). Finally, the decrease in television consumption (aPR = 1.13, p < 0.001) and increase in internet consumption (aPR = 1.11, p < 0.001) present a greater risk of changing eating habits compared to people who did not change their consumption routine (Table 6).



TABLE 6 Factors associated with eating habits according to dimensions and total scale.
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Discussion

In terms of relevant findings, the sample consists of 1044 students, mainly from Mexico (70.8%) and females (74.5%). Significant changes are observed in the lifestyles of women. The results indicate that, in general, 91.7% of the students show changes in lifestyles in Mexico and Peru, being significantly higher in Peru with 96.4% (p = 0.000). There is a significant and more remarkable change in postgraduate studies (97.6%), which agrees with Espinoza-Gutierrez et al. (16). It also coincides with Martínez (17), who found that graduate students in Colombia during the pandemic had a decrease in beverage consumption, increased physical activity, and did not add sugar or salt to their meals. In this case, it is important to note that the research is carried out with nutrition students. Graduate versus undergraduate college students have different ways of approaching stressful situations; this could be due to the difference in maturity and lifestyles (18).

Similarly, it is found that in the eating habits dimension (items 11, 12, 17, 18—consumption of fried foods, bread and/or cookies, take-out food, and consumption of sweets, respectively), in the physical activity dimension (item 22—physical activity) and the media use dimension (item 25—internet consumption), the alternative “there was a change” had a higher frequency. This agrees with Villaseñor et al. (19), who reported that during COVID-19 confinement, there was an increase in the consumption of unhealthy foods among Mexicans. The study by Murillo et al. (20), which included students from 10 countries, found a greater probability of following a prudent eating pattern when living in Mexico (OR:1.57) and Peru (OR:1.65).

The present study agrees with Bou-Hamad et al. (21), who found that approximately two-thirds (63.5%) of their participants adopted a healthy diet during the pandemic. Maté-Muñoz et al. (22) also mention a healthy change in eating habits compared to 12 months before the COVID-19 pandemic. Monteiro and Ferreira-Pêgo (23), when comparing eating habits during confinement compared to the normal semester of classes, found that the former was “better”; however, it is closely followed in percentage by the category being “the same.” On the other hand, Eşer et al. (24) indicate that they found changes in the order of meals in students during their distance education, with 31.7% who regularly consumed their main meals followed by 31.2% who jumped. Rafraf et al. (25), carried out only in women, when asking about the maintenance of the frequency of a regular eating pattern, report that eating habits changed during the pandemic, presenting both increases and decreases, only being stable in the face of the pandemic—item “Three to four times a week”.

It can be said from the literature that university students made a change for the better in their eating habits. This would be beneficial since it has been found that students who maintained a healthy diet during the pandemic indicated a better quality of life (21). During the pandemic, there was a transition from an institutional environment to a domestic one. This led the student to form new eating habits and a possibly healthier eating context. In this situation, the time dedicated to feeding (homemade) and the social part improved (26).

By relating the sex variable, we found that women had greater changes in their diet by 90.49% compared to authors such as Murillo et al. (20) and Miller et al. (27), who mention not finding a significant relationship. In contrast, Ferrara et al. (28) mention that being a woman was a predictor (OR:2.7) of a greater risk of unhealthy eating behaviors, both before and after the pandemic; and being older during the pandemic.

In addition, the diet presents alterations with a higher caloric intake of fats and carbohydrates, which has been reported as a coping mechanism to deal with elevated levels of anxiety and stress (26). This correlates with the social culture in Latin American countries such as Mexico and Peru, which are accustomed to greater closeness and physical contact, and during the pandemic social isolation generated a significant change with detrimental mental effects (29). Monteiro and Ferreira-Pêgo (23) found that the “consumption of fries and savories,” “consumption of juices and sugar-sweetened beverages,” and “consumption of alcoholic beverages” had a relevant increase between the normal period and the confinement period during the pandemic. An important and beneficial aspect is the information on how physical exercise was growing during the pandemic through digital platforms such as YouTube. In addition, the information conveyed in the videos was always guided by the importance of the global #stayathome campaign and looking for alternatives to perform the physical exercise routine in the home environment. This brings a new concept that should probably be applied during and after the COVID-19 pandemic: the so-called hybrid home-based physical exercise with virtual and online physical training guidance and prescription.

Regarding the dimension of physical activity, the alternative was greater (increase or decrease) and presented a greater risk of change in the consumption of meat, poultry, and fish compared to people who did not change the intensity of their physical activity routine. This correlates with the fact that public health decisions to prevent the spread of COVID-19 have led to the temporary closure of parks, gyms, and sports schools, causing a negative impact on the lifestyle of people and reducing the possibilities of physical activity and exercise (30). Regarding physical activity, studies such as Bou-Hamad et al. (21) and Eşer et al. (24) mention a negative change in exercise frequency during a pandemic. Monteiro and Ferreira-Pêgo (23) found an increase in physical exercise between the normal and confinement periods.

In addition the reduction in physical activity, there was an increase in internet consumption, which correlates with previous results that indicate that the use of digital technology has increased significantly worldwide (31). Likewise, Padilla (32) stated that schools and universities had to migrate to platforms to teach classes over the Internet through teleconferences and videoconferences, making Internet use indispensable during the pandemic. Internet users in Mexico reached 71.0% of the population during the pandemic, according to the National Institute of Statistics and Geography (33). In Peru, the increase in Internet use was accompanied by an increase in the use of media equipment (34). Bou-Hamad et al. (21) mention that the majority of the participants in their study (70%) used the Internet for at least three hours a day. Eşer et al. (24) found no difference in the time spent on social media and sex during the pandemic.

It is necessary to mention that in the harmful habits dimension, there were no changes in the consumption of cigarettes and alcohol (n = 885 and n = 730). However, the changes with frequencies of cigarette and alcohol consumption of n = 159 and n = 314, respectively (increase or decrease), were related to the change in cigarette consumption, which presents a greater risk of having changes in eating habits. Likewise, the change in alcohol consumption presents a greater risk of change in fast or processed food consumption. Bou-Hamad et al. (21) found that approximately 12% mentioned an increase in cigarette smoking and alcohol consumption during the pandemic. According to Zhang et al. (35), increased screen time, decreased physical activity, increased consumption of soft drinks and tea (also called consumption of sugar-sweetened beverages), use of alternative medicines or food supplements (including Chinese herbal medicines and vitamins), and less frequent meals were correlated with increased depression and anxiety.

Likewise, Espinoza-Gutierrez et al. (16), in a study carried out with students in Peru on eating habits and lifestyles, found that the perception of health was 95.49% satisfactory; only 4% rated it as low. The non-predominant healthy habits were not smoking and doing physical activity, while stress and not consuming healthy foods predominated unhealthy habits. While Ortiz et al. (36), in an investigation carried out in Chiapas, Mexico, with university students, observed an increase in the consumption of meals with an increase in processed meats, cookies or pastries, and sugary drinks, the consumption of fruits and vegetables decreased without this being significant. For Reyes Diaz et al. (37), in a study carried out with university students in Veracruz, Mexico, it was found that physical activity decreased, a fact that could be related to weight gain, while the consumption of fruits, vegetables, and legumes had ambivalent results.

The results agree with Balanzá-Martínez et al. (3), who reported that unhealthy lifestyles such as poor quality diet, physical inactivity, and tobacco and alcohol consumption are the main contributors to the global burden of disease. Similarly, Kim et al. (38) reported that one of the significant factors affecting preventive behaviors in college students related to COVID-19 was alcohol and tobacco use. Finally, our study showed that the impact of social isolation due to COVID-19 caused changes in the lifestyles of university students in the different dimensions studied, such as eating habits, harmful habits, physical activity, and media use.

Among the limitations that the study had were related to filling out the questionnaire in both countries since it was applied at a time when the academic cycles were closing. Another limitation is that the respondents were mostly from Mexico and female, which must be taken into account when generalizing the results; however, it is worth mentioning that the studies (18, 20–24, 26–28) had a higher frequency of female sex.

It must also be considered that the universities were public and private (this may represent economic differences). Likewise, it is not mentioned whether the students lived at home with their families or alone, as this may influence their habits; it is not mentioned whether the fast food or delivery was cheaper. The cross-sectional design was the only feasible approach owing to the retrospective self-report nature of changes during the pandemic. While a longitudinal methodology might have better established the temporal dynamics, the transversal study still provides valuable insights into the prevalence of reported modifications. One potential limitation is that only the sociodemographic variables of country, gender, and educational level were considered as potential confounding variables, based on previous evidence. However, it is plausible that other meaningful confounders that were not measured in this study could influence the association between the independent and dependent variables. Nevertheless, including these key variables in the adjusted model allowed for some control of confounding and yielded more accurate estimates of the associations under investigation. Other limitations to include may be the inability to establish causality and limitations in the generalizability of results. In addition, there may be potential biases associated with self-reported data and the conduct of online surveys, including social desirability bias and non-response bias.

Finally, one more limitation is that the direction of the change is not known; it does not change; that is, it is not known if habits or behaviors increase or decrease. Despite the limitations, it is considered that the study has strengths, one of which is a cross-cultural study carried out under conditions of confinement. In addition, despite being Latin countries and having the same language, a cultural validation was carried out for the name of the food, which gives solidity to the study and avoids confusion. The study also provides data from the region.

The study has several strengths: it presents information on the changes in the lifestyles of university students in two universities in the global south, Peru and Mexico, which provides the scientific literature with information on what happened in both places, caused by the COVID-19 pandemic. We account for the variations during the confinement period on changes in eating habits, harmful habits, consumption of toxic substances, physical activity, and use of the media, and the methodological tool used makes it possible to compare the results with other investigations that allow expanding the multiregional comparative mosaic.

However, there are some items that can enrich the tool we use to delve into some issues and shed light on explaining the phenomenon, and not just do it in descriptive terms. An example of this is knowing who the student lives with—family or fellow students. The approximate cost of meals prepared at home and purchased is delivery. We can find out that there was a change, but we do not have information on whether these changes are kept up-to-date and how they could be in other emerging scenarios.

In “local” terms, it gives us an account of the differences between two universities, one private and the other state, from two nations with similar economic dimensions but which have many differences internally, such as families that are financially allowed to pay a school fee and others enroll their children in public schools, which represents a lower financial outlay, but perhaps it is proportionally higher in terms of the family nucleus, elements that were not addressed in the study, but information between income and expenses can be interchanged to analyze the data on that slope.

In collegial terms, the study served to strengthen relationships between different academic groups into one, which makes it possible to interact with other researchers interested in learning more about Latin America or serves to consider a future cross-cultural analysis in relation to food, consumption of toxic substances, physical activity, etc. Despite everything that can be believed, there are similarities between Peruvians and Mexicans. Beyond the Spanish language, which is denoted in the food equivalents, the same food is named differently. The Latin American region has nuances in the nominal differences of the language; we highlight the cultural validation carried out of the foods that can be taken up in new investigations or between human groups from different regions.

We point out that the data presented in the study show a population that is mostly female, something that is possibly a Latin American phenomenon in which universities that offer undergraduate studies in the area of health are being occupied by women, possibly because they are associated with the Latin culture, care for the female sex, or possibly a generational cultural change, an element that will have to be explored and exposed in the future research as well.



Conclusion

University students’ lifestyles changed during COVID-19 in Mexico and Peru regarding their eating habits, physical activity, internet consumption, and food delivery. In addition, postgraduate students from Peru had the highest frequency in the alternative where there was change. It is important to continue investigating the issue of changes in lifestyles in times not only of COVID-19 but in the face of any other contingency since it impacts university students; likewise, we must retake instruments that allow us to see the direction of the change and the dimension of mental health.
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Country N %
Mexico 76 103 663 897 739 126 1
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Sex
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0014
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*The test used was the chi-square test. **The test used was Fisher’s exact test.
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