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Abstract
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Background: Previous studies showed that the COVID-19 pandemic lockdown caused changes in lifestyle habits. However, there is 
limited information regarding the effects after the lockdown. Aims: This study aimed to assess self-reported lifestyle changes during 
the COVID-19 pandemic among students at the Instituto Politécnico de Bragança (IPB), Portugal. This research is part of the Food 
Insecurity among European University Students during the COVID-19 Pandemic (FINESCOP) study. 
Methods: This study was conducted between April 4 and May 16, 2022. Students answered an online questionnaire on sociodemo-
graphic variables and lifestyle changes, including eating habits. 
Results: The sample consisted of 377 students, 55.7% female, with a median of 22 years. Consumption of sugar-sweetened bever-
ages, meat and/or eggs, processed meat and vegetables decreased. Participants also reported increased screen time for work/study, 
alcohol consumption and smoking, as well as poorer sleep and physical and psychological health problems. 
Conclusion: Our findings revealed changes in lifestyle behaviors in students during the COVID-19 pandemic. Thus, professionals 
who work in community health, as well as the government, should adopt measures to improve healthy lifestyles in this population, 
paying special attention to the most vulnerable groups. 

BMI: Body Mass Index; FINESCOP: Food Insecurity among Eu-
ropean University Students during the COVID-19 Pandemic; IPB: 
Instituto Politécnico de Bragança; IQR: Interquartile Range; SD: 
Standard Derivation

Introduction

In 2020, the world was alarmed by the emergence of the novel 
coronavirus. On January 30, the World Health Organization de-
clared COVID-19 as a public health emergency and pandemic 
classification [1]. In Portugal, after the first case was reported on 
March 2, 2020, the government promptly implemented contain-
ment measures that came into effect with the announcement of a 
state of emergency [2]. Under these circumstances, citizens experi-

enced suspension of their rights: mandatory confinement, sanitary 
fences, and the blockage of commercial establishments and educa-
tional institutions [2,3].

The government-mandated physical distancing restrictions to 
reduce the spread of COVID-19 likely have had a considerable im-
pact on health-related behaviors. So, the measures to control the 
pandemic and the socioeconomic consequences have drastically 
affected lifestyles, from altered dietary habits, disrupted sleep pat-
terns, reduced physical activity, increased sedentary behaviors, and 
tobacco and alcohol consumption [4].

These unhealthy lifestyle behaviors observed in the pandemic 
phase are related to the potential development of chronic diseases, 
such as obesity. In addition, poorer self-perceived health was asso-
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ciated with unhealthier lifestyles [5]. Stress related to fear and the 
continuous bombardment of news by the media about the spread 
of the pandemic could favor the increase in the consumption of 
“comfort foods” (mainly composed of sugar or fats) or bring about 
a greater consumption of snacks between meals [6,7]. On the con-
trary, other studies have observed that being at home (because of 
the lockdown) provided more time for cooking and reduced the 
consumption of pre-prepared and takeaway meals, improving eat-
ing habits [8,9] and helping increase exercise and relaxation lev-
els. In any case, most studies concentrated on the impact of the 
coronavirus lockdown on lifestyles. Therefore, more data is need-
ed to find out if these changes have been maintained over time 
or whether people have returned to their previous habits. In this 
sense, infectious disease and economic experts have indicated that 
our lives will not simply return to our pre-COVID “normality” [11].

One group, which appears to be rather vulnerable to unhealthy 
behaviors, is the university students before [12] and during the 
pandemic [13-17]. The university stage is considered a critical pe-
riod to install positive dietary and health behaviors to promote op-
timal health and prevent immediate health problems. For this rea-
son, the present study aimed to examine how lifestyle and health 
outcomes have changed among students at the Instituto Politéc-
nico de Bragança (IPB), Portugal, since the COVID-19 pandemic; 
as well as to assess possible associations between these changes 
and the variables sex and nationality. Identifying the impact that 
the pandemic has had on university students will help inform the 
development of effective health promotion interventions that are 
relevant in this post-COVID-19 context.

Materials and Methods
Study Design

This study is part of the Food Insecurity among European Uni-
versity Students during the COVID-19 Pandemic (FINESCOP) proj-
ect, a cross-sectional investigation, which aims to understand the 
vulnerable and challenging situation students are experiencing 
during the COVID-19 pandemic. For this purpose, a sample of col-
lege or university students was recruited from eleven European 
universities (from ten countries). One of the participating univer-
sities was the IPB, a Portuguese public University of Applied Sci-
ences.

Participants and procedures at the IPB
Subjects were eligible if they were undergraduate or graduate 

students enrolled in the IPB, 18 years older, and had access to the 
internet since they had to complete an online questionnaire. The 
sample size was estimated using the Epidat 3.0 program, consid-
ering the total number of students enrolled during the 2020/21 
academic year (n = 8500) (data provided by the IPB), a precision 
level of 5%, a confidence interval of 95%, and a P-value of 0.05. The 
required sample size was 368 students. 

The recruitment and data collection were conducted between 
4th April and 16th May 2022. In this period, the epidemiological 

situation caused by the pandemic showed positive improvements 
in Portugal, with the release of the use of masks in indoor places 
and low social restrictions [3]. A timeline of the epidemiological 
situation and the state of Portugal’s response to the COVID-19 pan-
demic and our survey administration is provided in figure 1.

A total of 377 students completed the survey, with a participation 
rate of 4.8% using for its Microsoft Forms. Students were recruited 
through institutional emails, posts on Instagram and Facebook, and 
leaflets distributed throughout the university. Participants could 
complete the survey only if they consented to participate in this 
study on the first page. All study procedures have been approved 
by the Ethics Committee on Research Involving Human Beings of 
the University of the Basque Country (Universidad del País Vasc/
Euskal Herriko Unibertsitatea UPV/EHU) (M10_2021_185), one of 
the FINESCOP project coordinators.

Instruments and measures
The questionnaire was developed in English through collabo-

ration with all the partners in the FINESCOP consortium. The se-
lection of the studied variables was based on the experiences of 
other previous multicenter studies carried out on food insecurity 
[8,16]. Moreover, the principal investigators of each university par-
ticipated in the selection and consensus of the measurement vari-
ables and tools. Before finalizing the questionnaire, a pilot study 
was carried out in five of the eleven participating universities in 
the FINESCOP project. The tools that have not previously been vali-
dated in languages other than English were translated into the local 
languages (in the case of IPB translated into Portuguese) using the 
double translation methods.

In the present manuscript, we show results from the IPB about 
sociodemographic factors, educational variables, lifestyle, and 
health outcomes. Sociodemographic variables include the partici-
pant’s age, sex (female, male, non-binary, or other), and birthplace 
(continent of origin). The educational variable analyzed was the 
level of studies (undergraduate or postgraduate). Finally, health 
outcomes include weight status, changes in weight during the CO-
VID-19 pandemic, and self-reported physical health before and 
during the pandemic.

The current weight status was assessed by the body mass index 
(BMI), calculated from self-reported weight and height data, and in-
terpreted using the criterion of the World Health Organization [18]. 
In addition, the participants were asked about their self-perception 
regarding weight change since the beginning of the pandemic 
(March 2020) to the date they participated in this survey, with the 
option to indicate if their weight was stable, or if they gained or 
lost 5 kg or less or more. Self-rated health was assessed on the vi-
sual analog scale, from 0 to 100, of the EuroQuol five-dimensional 
questionnaire (EQ-5D) [19]. This scale was used to analyse physical 
and psychological health, separately. The respondent should point 
out a value that can best represent their physical and psychologi-
cal health (0 means the worst, and 100 means the best). Data on 
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the perception of health status are expressed as mean value and 
standard derivations.

The questions about lifestyle (dietary habits, smoking hab-
its, alcohol consumption, physical activity, sedentary habits, and 
sleep) were referred to before and during the COVID-19 pandemic 
and had predefined answers (closed answers).

The dietary data were taken from the questionnaires developed 
and used in other previous investigations carried out during the 
COVID-19 pandemic [8,17]. These measures were related to di-
etary intake during the pre-pandemic period and since the start 
of the pandemic and included questions about the consumption 
frequency of vegetables or salad, fruits (excluding fruit juice), salty 
snack foods, sweet treats, sugar-sweetened beverages (excluding 
drinks with artificial sweeteners), fish or seafood, meat, and eggs, 
processed meats, legumes, milk, and dietary products, and who-
legrain cereal products. Examples of foods, standard serving sizes, 
and household measurements were included in the food consump-
tion questions. The answers were re-categorized as follows: in-
crease, decrease, and no changes in food consumption. In addition, 
participants were asked about how often they kept a regular meal 
schedule and whether they shared their main meals with friends 
or family before and during the pandemic.

Questions on smoking status were based on those of Di Renzo., 
et al. [8]. These measures were related to smoking habits before 
and/or since the pandemic (including cigarettes, electronic ciga-
rettes, cigars, pipes, smokeless tobacco, and/or snuffs). Smokers 
were asked about their smoking intensity (less than 1 per day, 2-5, 
6-10, 11-20, or >20 per day). The questions about alcohol con-
sumption were taken from a questionnaire developed and used by 
the University College Dublin [20]. Participants were asked about 
how often and many standard alcoholic drinks they drank. 

Physical activity was assessed through a question about rec-
reational activities (sports, fitness, and recreational activities). 
Participants were asked how often: weekly or monthly, they per-
formed physical activity for a minimum of 30 minutes that caused 
their heart rate to increase before and since the start of the CO-
VID-19 pandemic. The questions about sedentary habits were 
taken from the questionnaire developed and used by Górnicka., et 
al. [17]. and were referred to time (daily hours) spend studying 
or working and during leisure time in front of a screen (computer, 
TV, tablet, and/or telephone). Sleep quality was assessed with the 
single-item sleep quality scale of Snyder., et al. [21]. According to 
this scale, from 0 to 10, a score of ≤3 is considered bad, 4 to 6 is 
considered fair, 7 to 9 is considered good and 10 is considered ex-
cellent. Just like the variables on food intake, the rest of the data re-
lated to lifestyle and those corresponding to health outcomes were 
re-categorized as follows: increase, decrease, and no changes. 

Statistical analysis
Statistical analysis was performed using IBM Statistical Package 

for the Social Sciences for Windows, version 25.0. All descriptive 
statistics were reported in mean and standard derivation (SD) for 
continuous data. The normality of continuous variables was tested 
using the Kolmogorov-Smirnov test, verifying the variables age 
and self-rated health do not follow a normal distribution. Whereas 
non-normally distributed variables are presented as medians with 
their corresponding interquartile range (IQR), while frequency and 
percentage for categorical data. Differences between the data cor-
responding before and since the pandemic were examined using 
the Wilcoxon test. Additionally, a hierarchical cluster analysis was 
performed to compare the change patterns, depending on the vari-
ables sex, nationality, and educational level. The characteristics of 
the participants of the clusters were compared with the chi-square 
method. Statistical significance was set at a P-value less than 0.05.

Results
The participants were aged 18 to 40 years, with a median of 22 

years (IQR 3.5), and majorities were women, born in Europe, and 
undergraduates (Table 1). No participant selected the “non-binary 
or other” option for the sex variable. The prevalence of overweight/
obesity was 28.9%, with an average BMI of 23.6 kg/m2 (SD 4.6) in 
the total sample. Figure 2 presents the BMI classification and self-
reported weight change since the onset of the COVID-19 pandemic. 
Nearly 40% of students reported that their body weight increased 
since the COVID-19 pandemic. Supplementary Table S1 shows the 
changes in lifestyle and health outcomes since the pandemic, and 
figure 3 summarizes the main results related to these changes. The 
results of the Wilcoxon test showed statistically significant differ-
ences and a higher percentage of participants who reported a de-
crease than an increase in sugar-sweetened beverages (decrease, 
26%; increase, 16%), meat and eggs (decrease, 26%; increase, 
14%), processed meat (decrease, 24%; increase, 19%), and le-
gumes consumption (decrease, 29%; increase, 19%). Additionally, 
significant changes are reported in the frequency of regular meal 
schedules (decrease, 32%; increase, 14%) and in the frequency of 
main meals with friends/family (decrease, 40%; increase, 21%). 

Variables n (%)
Sex

Female 210 (55.7)
Male 167 (44.3)

Continent of origin
Europe 225 (59.7)

South America 101 (26.8)
Asia 05 (1.3)

Africa 44 (11.7)
Central/ North America 02 (0.5)

Level of studies
Undergraduate 313 (83.0)
Postgraduate 64 (26.5)

Table 1: General characteristics of the sample.
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Pre-COVID-19 pandemic During the COVID-19 pandemic P-valuea

Food group consumption
Vegetables or salad, n (%)

Never/Seldom 4 (1.1%) 9 (2.4%) 0.090
<1/week 14 (3.7%) 21 (5.6%)

1-3 times/week 116 (30.8%) 119 (31.6%)
4-6 times/week 99 (26.3%) 90 (23.9%)

1 time/day 98 (26.0%) 100 (26.5%)
2 times/day 37 (9.8%) 35 (9.3%)

≥3 times/day 9 (2.4%) 3 (0.8%)
Fruit, n (%)

Never/Seldom 8 (2.1%) 3 (0.8%) 0.598
<1/week 22 (5.8%) 24 (6.4%)

1-3 times/week 105 (27.9%) 109 (28.9%)
4-6 times/week 86 (22.8%) 94 (24.9%)

1 time/day 84 (22.3%) 86 (22.8%)
2 times/day 49 (13%) 42 (11.1%)

≥3 times/day 23 (6.1%) 19 (5.0%)
Salty snack foods, n (%)

Never/Seldom 15 (4.0%) 34 (9.0%) 0.077
<1/week 134 (35.5%) 131 (34.7%)

1-3 times/week 154 (40.8%) 141 (37.4%)
4-6 times/week 46 (12.2%) 55 (14.6%)

1 time/day 23 (6.1%) 11 (2.9%)
2 times/day 3 (0.8%) 3 (0.8%)

≥3 times/day 2 (0.5%) 2 (0.5%)
Sweet treats, n (%)

Never/Seldom 14 (3.7%) 19 (5.0%) 0.061
<1/week 135 (35.8%) 137 (36.3%)

1-2 times/week 121 (32.1%) 131 (34.7%)
5-6 times/week 66 (17.5%) 55 (14.6%)

1 time/day 29 (7.7%) 26 (6.9%)
2 times/day 5 (1.3%) 2 (0.5%)

≥3 times/day 7 (1.9%) 7 (1.9%)
Sugar-sweetened beverages, n (%)

Never/Seldom 57 (15.1%) 61 (16.2%) 0.003
<1/week 122 (32.4%) 141 (37.4%)

1-3 times/week 100 (26.5%) 106 (28.1%)
4-6 times/week 53 (14%) 35 (9.3%)

1 time/day 37 (9.8%) 20 (5.3%)
2 times/day 6 (1.6%) 12 (3.2%)

≥3 times/day 2 (0.5%) 2 (0.5%)
Fish or seafood, n (%)

Never/Seldom 30 (8.0%) 46 (12.2%) 0.101
<1/week 100 (26.5%) 102 (27.1%)

1-3 times/week 160 (42.4%) 150 (39.8%)
4-6 times/week 69 (18.3%) 64 (17%)

1 time/day 12 (3.2%) 12 (3.2%)
2 times/day 6 (1.6%) 3 (0.8%)

≥3 times/day 0 (0%) 0 (0%)

Citation: Juliana Almeida-de-Souza., et al. “Changes in Lifestyle and Health Outcomes among University Students in Portugal during the COVID-19  
Pandemic: FINESCOP Project". Acta Scientific Nutritional Health 7.12 (2023): 27-38. 



31

Changes in Lifestyle and Health Outcomes among University Students in Portugal during the COVID-19 Pandemic: FINESCOP Project

Meat and/or eggs, n (%)
Never/Seldom 4 (1.1%) 10 (2.7%) <0.001

<1/week 10 (2.7%) 7 (1.9%)
1-3 times/week 48 (12.7%) 52 (13.8%)
4-6 times/week 71 (18.8%) 79 (21%)

1 time/day 94 (24.9%) 115 (30.5%)
2 times/day 136 (36.1%) 107 (28.4%)

≥3 times/day 14 (3.7%) 7 (1.9%)
Processed meats, n (%)

Never/Seldom 29 (7.7%) 43 (11.4%) 0.014
<1/week 138 (36.6%) 140 (37.1%)

1-3 times/week 144 (38.2%) 133 (35.3%)
4-6 times/week 36 (9.6%) 45 (11.9%)

1 time/day 27 (7.2%) 14 (3.7%)
2 times/day 3 (0.8%) 2 (0.5%)

≥3 times/day 0 (0.0%) 0
Legumes, n (%)

Never/Seldom 10 (2.7%) 13 (3.4%) 0.014
<1/week 49 (13.0%) 66 (17.5%)

1-3 times/week 139 (36.9%) 129 (34.2%)
4-6 times/week 87 (23.1%) 93 (24.7%)

1 time/day 59 (15.6%) 52 (13.8%)
2 time/day 28 (7.4%) 23 (6.1%)

≥3 times/day 5 (1.3%) 1 (0.3%)
Milk and dairy products, n (%)

Never/Seldom 6 (1.6%) 8 (2.1%) 0.898
<1/week 20 (5.3%) 20 (5.3%)

1-3 times/week 51 (13.5%) 51 (13.5%)
4-6 times/week 93 (24.6%) 95 (25.2%)

1 time/day 92 (24.4%) 83 (22%)
2 times/day 84 (22.3%) 86 (22.8%)

≥3 times/day 31 (8.2%) 34 (9%)
Wholegrain cereal products, n (%)

Never/Seldom 25 (6.6%) 36 (9.6%) 0.051
<1/week 55 (14.6%) 61 (16.2%)

1-3 times/week 83 (22%) 83 (22.1%)
4-6 times/week 102 (27%) 85 (22.6%)

1 time/day 71 (18.8%) 61 (16.2%)
2 times/day 25 (6.6%) 31 (8.2%)

≥3 times/day 16 (4.2%) 19 (5.1%)
Regular meal schedule, n (%)

Every day 176 (46.7%) 142 (37.7%) <0.001
4-6 times/week 129 (34.2%) 132 (35.0%)
2-3 times/ week 45 (11.9%) 85 (22.5%)
About 1/ week 16 (4.2%) 8 (2.1%)

<1/week 4 (1.1%) 6 (1.6%)
Don’t know 7 (1.9%) 4 (1.1%)

Share main meals with friends/family, n (%)
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Every day 185 (49.1%) 123 (32.6%) <0.001
4-6 times/ week 67 (17.8%) 93 (24.7%)
2-3 times/week 67 (17.8%) 99 (26.3%)
About 1/week 23 (6.1%) 22 (5.8%)

<1/week 29 (7.7%) 36 (9.5%)
Don’t know 6 (1.6%) 4 (1.1%)

Toxic habits
Smoking habits, n (%)

No 339 (89.9%) 311 (82.5%) <0.001
Yes 38 (10.1%) 66 (17.5%)

Smoking intensity, n (%)
<1/ day 4 (1.1%) 3 (0.8%) <0.001
1/day 3 (0.8%) 3 (0.8%)

2-5/day 18 (4.8%) 33 (8.8%)
6-10/day 11 (2.9%) 21 (5.6%)

11-20/day 2 (0.5%) 6 (1.6%)
>20/day 0 0

Alcohol consumption, frequency, n (%)
Never 126 (33.4%) 91 (24.1%) 0.009

Monthly or less 119 (31.6%) 139 (36.9%)
2-4 times/month 14 (3.7%) 25 (6.6%)
2-3 times/week 113 (30%) 99 (26.3%)
≥4 times/week 5 (1.3%) 23 (6.1%)

Alcohol intensity (quantity per occasion), n (%)
1-2 standard alcoholic drinks 57 (22.7%) 74 (25.9%) 0.005
3-4 standard alcoholic drinks 100 (39.8%) 96 (33.6%)
5-6 standard alcoholic drinks 69 (27.5%) 72 (25.2%)
7-8 standard alcoholic drinks 9 (3.6%) 21 (7.3%)
≥9 standard alcoholic drinks 9 (3.6%) 19 (6.6%)

Don’t know 7 (2.8%) 4 (1.4%)
Physical activity - recreational activities, n (%)

Every day 39 (10.3%) 55 (14.6%) 0.459
4-6 times/week 85 (22.5%) 79 (21%)
2-3 times/week 153 (40.6%) 114 (30.2%)
About 1/week 10 (2.7%) 13 (3.4%)

2-3 times/month 10 (2.7%) 19 (5%)
1/ month 27 (7.2%) 43 (11.4%)
<1/month 48 (12.7%) 44 (11.7%)

Don’t know 5 (1.3%) 10 (2.7%)
Hours spend studying/working in front of the screen, n (%)

<2 hours/ day 90 (23.9%) 46 (12.2%) <0.001
2-4 hours/ day 172 (45.6%) 89 (23.6%)
5-7 hours/ day 98 (26%) 145 (38.5%)

8-10 hours/ day 12 (3.2%) 76 (20.2%)
>10 hours/ day 2 (0.5%) 15 (4.0%)

Don’t know 3 (0.8%) 6 (1.6%)
Hours during leisure time spent in front of screens, n (%)
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<2 hours/ day 90 (23.9%) 92 (24.4%) 0.245
2-4 hours/ day 156 (41.4%) 163 (43.2%)
5-7 hours/ day 70 (18.6%) 72 (19.1%)

8-10 hours/ day 49 (13%) 41 (10.9%)
>10 hours/ day 7 (1.9%) 3 (0.8%)

Don’t know 5 (1.3%) 6 (1.6%)
Sleep quality, n (%) 

Poor 7 (1.9) 22 (5.8) <0.001
Fair 58 (15.3) 126 (33.5)

Good 280 (74.3) 192 (50.9)
Excellent 32 (8.5) 37 (9.8)

Self-rated health status, mean (SD)
Physical health 76.6 (14.9) 70.1 (16.9) <0.001

Psychological health 73.6 (14.7) 67.5 (19.9) <0.001

Supplementary Table S1: Changes in lifestyle and self-reported health status since the COVID-19 pandemic in the sample.

SD: Standard Deviation; Significant P-values Bolded; a Wilcoxon Test

Figure 1: Survey collection timeline, epidemiological situation, 
and Portugal’s mandates in response to the COVID-19 pandemic.

Figure 2: Body mass index classification (a) and weight variation 
during the COVID-19 pandemic (b) in the sample: students at the 

Polytechnic Institute of Bragança 

Figure 3: Change in lifestyle since the COVID-19 pandemic in the 
sample: students at the Polytechnic Institute of Bragança.

Regarding toxic habits, there were statistically significant dif-
ferences in the changes experienced in smoking, alcohol consump-
tion, and time spent in front of screens for work/study. Almost 
10% of the students increased their frequency, and 45% of smok-
ers increased the intensity of smoking. In this sense, the frequency 
and amount of alcohol consumed also increased in 28% and 29% 
of participants, respectively. On the other hand, more than half of 
students (52%) increased screen time dedicated to work or study. 
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On the contrary, no association was found between recreational ac-
tivities and time spent in front of the screen for leisure between 
analyzed periods. Concerning health outcomes, students reported 
a significant decrease in sleep quality (decrease, 48%; increase, 
17%), self-reported psychological health (decrease, 52%; increase, 
19%), and physical health (decrease, 54%; increase, 18%).

Regarding change patterns in lifestyle and health outcomes, 
depending on the variable nationality, the chi-square test showed 
a significant difference in the consumption of meat and eggs (P = 
0.001), sugar-sweetened beverages (P = 0.018), processed meats 

Figure 4: Change in lifestyle since the COVID-19 pandemic in the sample: students at the Polytechnic Institute of  
Bragança, divided by nationality (a) and sex (b). 

(P = 0.003), legumes (P = 0.001), sweets (P = 0.001), vegetables (P 
= 0.010), fruits (P = 0.010), and salty snacks (P = 0.027) between 
nationalities (European vs. non-European students) (Figure 4a). In 
the same way, statistically significant differences were observed for 
changes in self-reported physical health (P = 0.002), sleep quality 
(P = 0.045), screen time for leisure (P = 0.005), and regular meal 
schedule (P = 0.009). Non-Europeans, compared to Europeans, 
showed greater variation, mainly a decrease, in consumption of 
most food groups. Regarding other lifestyle factors, the percentage 
of non-European students whose self-reported physical health and 
sleep quality worsened was higher than that of European students.

Concerning the change patterns in lifestyle and health outcomes, 
depending on the variable sex, statistically significant changes 
were observed in physical activity (recreational activities) (P = 
0.002), sleep quality (P < 0.001), self-reported physiological health 
(P = 0.006), sharing the main meals with friends/family (P = 0.013) 
(Figure 4(b)). Women, compared to men, experienced further de-
terioration in sleep quality and self-reported psychological health. 
Moreover, males, in contrast to females, showed a greater increase 
in the consumption of vegetables (P = 0.003), dairy products (P 
= 0.009), and whole grains (P = 0.012). No significant differences 
were found in the change patterns in lifestyle and health outcomes, 
depending on the variable educational levels (undergraduates vs. 
postgraduates) (data not showed).

Discussion
This study sought to assess changes in lifestyle and health out-

comes during the COVID-19 pandemic, among students from the 
IPB. The data were recorded between April and May 2022, when 
the epidemiological situation caused by the COVID-19 pandemic 
showed positive improvements in Portugal. Regarding changes in 
food intake frequency, our findings showed a decrease in consump-
tion of three food groups whose intake, at the population level, is 
recommended to be reduced; and a decrease in legumes that, on 
the contrary, it is recommended to increase; just as changes for the 
worse in dietary habits related to schedules and company at meal-
times. Otherwise, participants reported increased in other habits 
considered unhealthy (such as time spent in time spent in front of 
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screens, and toxic habits) and a worsening in sleep quality, and 
self-reported health. Furthermore, change patterns differed ac-
cording to nationality and sex, changes were more frequent among 
non-Europeans and women.

Concerning eating habits, in agreement with other authors, 
our data show a significant decrease in sugar-sweetened bever-
ages, processed meat, and meat/eggs intake which could indicate 
a greater adequacy to the population recommendations [22,23]. 
Sugary drinks intake grows total dietary energy intake and is asso-
ciated with an increased risk of obesity [24]. While the consump-
tion of meat, particularly red and processed meat, is associated 
with an increased incidence of diseases, such as cancer and cardio-
vascular diseases, [25] limiting its intake is beneficial. When ob-
serving other studies that also analyzed changes in eating habits 
during the COVID-19 pandemic, several studies point to a slight 
improvement in food choices [9,26]. One of the potential explana-
tions is that the population followed the Directorate General of 
Health guidelines and campaigns to follow a healthy diet to pre-
vent COVID-19. In addition, the reduction in social interaction can 
lead to a decrease in the consumption of sugary drinks since cof-
fee shops and vending machines are often used to purchase juices 
and soft drinks [26]. Otherwise, it is plausible that students would 
have reduced their consumption of these foods, mainly meat, due 
to the food insecurity that increased during the pandemic or also 
due to concern about the environmental impact of its consumption 
[9]. Other authors also observed a decrease in meat intake from 
before to during the pandemic from before to during the pandemic 
[13,22,23]. On the other hand, our results regarding the changes in 
the consumption of legumes. Jia., et al. [22]. observed a decrease 
in the percentage of students (from 7.3 to 6.3%) consuming soya 
products from before to during the lockdown. 

Although this study was conducted during the COVID-19 pan-
demic, it was after the end of severe social restrictions. Even with 
the return to ‘normality’, students reported that they reduced the 
frequency of meals with family and/or friends in addition to reduc-
ing their regular mealtimes. Structured routines and frequent fam-
ily meals have been associated with positive health and well-being 
outcomes during the pandemic through improved emotional con-
trol and stress management [27]. Misalignments in eating routines 
are associated with an increased risk of obesity and unhealthy eat-
ing habits [28]. However, it is important to emphasize that many 
of the evaluated students experience changes not only due to the 
pandemic but due to the entering university. Approximately one-
third of the assessed students entered university during the pan-
demic period, and as mentioned in other studies, people tend to 
consume meals at more unregulated times when they enroll in col-
lege or university [29].

Another lifestyle change evidenced in our research was the 
increase in alcohol consumption and smoking habits. Almost half 
of the participants increased tobacco use, which agrees with the 
results of Karadayian., et al. [30]. for older students (25-35 years 

old). In a survey conducted in 2021 by the Portuguese Society of 
Pneumology, the number of smokers in Portugal also increased sig-
nificantly during the pandemic [31], despite the knowledge of the 
increased risk of COVID-19 transmission and severity of disease 
from smoking [32].

Regarding alcohol consumption, 28% of the students increased 
the frequency of consumption and 29% the quantity from before 
to during the pandemic, which agrees with the results of other re-
searchers [13,33]. Notably, ethanol is a psychoactive, reinforcing, 
and toxic substance, and health damage increases with the amount 
of alcohol consumed [34]. Despite being negative, the increase was 
predictable after such a prolonged period of confinement and with 
the reopening of nightclubs, bars, and pubs, which encourages 
greater alcohol and tobacco consumption [35]. Furthermore, en-
trance to the university and the age of the majority favor this in-
crease. Tolerance and acceptance facilitate increases in consump-
tion regularity and intensity [36].

Restrictions related to the COVID-19 pandemic have led many 
schools, institutions, and companies to adopt online teaching 
methods. These modifications were essential to help maintain nor-
malcy, but they also dramatically increased the use of screens. Moi-
tra and Madan [37]. and Trott., et al. [38]. also reported an exces-
sive increase in screen time during the COVID-19 pandemic. Health 
damage caused by excessive screen time is well-documented, es-
pecially from a mental perspective, increasing anxiety, depression, 
poor sleep, and physical health [39,40]. In addition, the students 
surveyed also reported a decrease in self-perception of sleep qual-
ity, and health, confirming other studies performed during the lock-
down, highlighting the accumulation of psychological distress and 
the exacerbated stress levels, reducing the quality of life [26,35]. 
This alteration suggests that the pandemic had lasting and substan-
tial health effects on health even after restrictions ended. 

As previous studies have found, the COVID-19 pandemic affect-
ed the students´ weight [14,41,42]. Almost 40% of the participants 
gained weight during the pandemic, and nearly one-third was over-
weight when they participated in the present study. The prevalence 
of overweight/obesity (23%/6%) among IPB students was higher 
than that reported by the National Institute of Statistics of Portugal 
(18.4% and 5.6%, respectively), for the same age group [43]. Obe-
sity at a younger age is a predisposing factor for adult obesity, [24]. 
therefore related to the development of several non-communicable 
chronic diseases (type 2 diabetes, cardiovascular diseases, hyper-
tension, stroke) [44]. Home confinement and isolation may have 
motivated these bodily changes, given the increase in anxiety and 
uncertainty, as evidenced in previous studies [8].

When analyzing the clusters, non-European students, who 
mainly include South Americans and Africans, adopted consider-
able variations in lifestyles, both increased and decreased. About 
eating habits, non-Europeans show greater variation, mainly a de-
crease in the consumption of vegetables, legumes, meat, eggs, pro-
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Limitations
Our study had some limitations that deserve further discussion. 

First, an online survey was chosen as the data collection method 
to reach a large part of the target population. However, the online 
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to the difference in the interpretation of the questions, in addition 
to the fact that we used a convenient sample, which may not be 
representative of the IPB student population. Second, food intake 
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Conclusion
The findings of the present research suggest that lifestyle and 

health outcomes have changed since the COVID-19 pandemic be-
gan. During the pandemic, students engaged in unfavorable di-
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Europeans and women. Thus, professionals who work in the com-
munity, as well as the government should adopt measures to im-
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to the most vulnerable groups.
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