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Abstract

To analyze the prevalence of perceived stress during the period of social isolation imposed by the Covid-19 pandemic, according
to sociodemographic characteristics, food consumption, and other health-related behaviors, among adult workers and students from
Higher Education Institutions in the state of S3o Paulo, Brazil. This is a cross-sectional study conducted in 2020 with 524 individuals.
Participants completed an online questionnaire on perceived stress (Perceived Stress Scale), in addition to reporting the weekly frequency
of consumption of healthy and unhealthy foods. Adjusted prevalence ratios (PR) and corresponding 95% confidence intervals were
estimated using Poisson regression. The highest level of perceived stress reached 31.1% of the sample and was even higher among
individuals with lower household income (< 3 minimum wages, PR=2.14; 95% Cl: 1.22-3.73), those who consumed fried foods (PR=1.80;
95% Cl: 1.15-2.82), those who consumed sweets > 2 days per week (PR=1.69; 95% Cl: 1.11-2.56), those who reported increased alcohol
consumption (PR=1.76; 95% Cl: 1.15-2.68), and those who reported body weight reduction (PR=2.62; 95% Cl: 1.25-5.51) during the
Covid-19 pandemic. The findings of this study show that more than one-third of students and education professionals exhibited high levels
of stress, along with greater consumption of foods with low nutritional quality, increased alcohol use, and weight loss during Covid-19-
related isolation.
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INTRODUCTION

In 2020, public health measures were implemen-
ted that affected the daily lives of populations world-
wide'?. Social isolation negatively impacted daily
activities, compromising social, economic, and psy-
chological aspects, and leading to changes in diet
and physical activity3, which contributed to weight
gain in part of the population®.

A narrative review by Hossain and colleagues
analyzed the epidemiology of mental health pro-
blems during 2020 and suggested that this period
could result in depression, anxiety, stress, irrational
anger, impulsivity, sleep disorders, and emotional
disturbances®. Furthermore, a systematic review
with meta-analysis including 14 studies indicated
that approximately one in four adults exhibited signi-
ficant stress due to changes resulting from imposed
public health measures®.

Stress levels and emotional factors may be as-
sociated with the consumption of nutritionally un-
balanced foods. In this context, the scenario of so-
cial isolation may be related to a greater search for
foods considered as “comfort foods” (those with
compositional characteristics capable of promoting
emotional well-being, albeit momentarily), such as
ultra-processed foods’. These are characterized by
high content of fats, sodium, food additives, and su-

METHODS

Study Design and Population

This was a cross-sectional study conducted with
students and/or workers from Higher Education Ins-
titutions (HEIls) in the state of S3o Paulo, between
September and December 2020. The sample was
selected by convenience, through recruitment in
four HEls, via invitations disseminated on social
media (Facebook, WhatsApp, and Instagram) and
by e-mail. Data were collected using a pre-coded
questionnaire, developed on the Google Forms
platform, based on questions retrieved or adapted
from previously validated health surveys, such as
ConVid", Pesquisa de Comportamentos, and the
Health and Food Consumption Survey of Campi-
nas, SP'2. The questionnaire was self-administered
by the participants using a computer or mobile
phone with internet access. Prior to its application,
the instrument was pilot tested. The study was con-
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gars, and lower amounts of protein, dietary fiber,
and micronutrients®. Changes in eating patterns, the-
refore, are due not only to limited access to foods
during the isolation period but also to the psycho-
logical consequences of a confinement condition,
such as stress, fear, and concerns®.

The immediate impact of confinement can be
observed through variations in diet quality and po-
pulation stress levels”'°. Beyond stress levels, other
factors directly related to emotional vulnerability
may be affected when one or more individuals are
deprived of social interaction'. Thus, it is important
to evaluate which potential associations may be
related to stress levels under such environmental
conditions. Therefore, the hypothesis of this study
is that individuals with high stress levels during the
Covid-19 pandemic are more likely to adopt beha-
vioral risk factors, such as unhealthy eating. In this
regard, the aim of the present study was to analyze
the prevalence of perceived stress during the first
year of social isolation imposed by the Covid-19
pandemic, according to sociodemographic charac-
teristics, food consumption, and other health-related
behaviors in adult students and/or workers from Hi-
gher Education Institutions (HEIs) in the state of Sao
Paulo, Brazil.

ducted after approval by the Research Ethics Com-
mittee of the University of Campinas (UNICAMP)
(#4.213.274). Participants answered the question-
naire after providing informed consent (Informed
Consent Form - ICF).

Variables

Perceived stress was the dependent variable of
the study and was assessed using the Perceived
Stress Scale questionnaire, translated and validated
for university students'. This instrument consists
of 14 items addressing the perception of stressful
experiences (reflecting negative feelings and the
ability to cope with stress) during the past month.
Responses followed a five-point Likert-type scale,
with the categories: never, almost never, someti-
mes, fairly often, and very often'®. The total score
ranged from 0 to 40 points, with higher scores in-
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dicating greater stress levels. The overall score was
categorized into distribution tertiles: 0-14 (tertile
1), 15-21 (tertile 2), and 22-40 points (tertile 3).
Individuals in the upper tertile (> 22 points) were
classified as having a high level of stress. The upper
tertile (> 22 points) was used to analyze possible
associations of higher perceived stress levels du-
ring the pandemic with the following independent
variables:

a) Sociodemographic: sex (male and female),
age group (< 30, 31-40, 41-50, 51-59, and > 60
years), education (high school completed/under-
graduate incomplete; and undergraduate comple-
ted), and household income (< 3, > 3 to <5, and >
5 minimum wages).

b) Eating habits: the question “Usually, during
the pandemic, on how many days of the week do
you usually eat these foods?” was used to assess
frequency of consumption of healthy foods (rice,
beans, eggs, beef, chicken and fish, vegetables,
fruits, fruit juice, whole foods, and whole grains)
and unhealthy foods (ready-made dishes, instant
noodles, pizza and snacks, packaged savory snac-
ks, sweets, candies, soft drinks, processed meats,
and fried foods). Responses were grouped accor-
ding to regular consumption of healthy foods (> 5
days/week) and unhealthy foods (> 2 days/week).

RESULTS

A total of 524 adults from Higher Education Institu-
tions in the state of Sao Paulo completed the question-
naire. The characteristics of the sample are presented
in Table 1. The majority of participants were female
(59.3%), aged 51-59 years (24.43%); some were cu-
rrently enrolled in higher education (20.8%), while
most had already completed their degree (79.2%).

c) Health-related behaviors, body weight chan-
ge, and eating practices: hours of sleep (< 8 and
> 8 hours/day), physical activity (does not practice,
1-2 times/week, and > 3 times/week), alcohol con-
sumption (no change, increased, decreased), smo-
king (yes and no), changes in body weight (no, yes,
weight gain, weight loss), food preparation at home
(yes and no), ordering food via delivery apps (yes
and no), and number of daily meals (1-3 and > 4).

Data Analysis on Stress

Descriptive analyses (absolute and relative fre-
quencies) were used to characterize the study par-
ticipants. Subsequently, the prevalences of high
perceived stress were estimated, and associations
with independent variables were verified using
Pearson’s Chi-square test with a significance level
of 5% (p < 0.05). Adjusted prevalence ratios (PR)
by sex and age and their corresponding 95% con-
fidence intervals (95% Cl) were then estimated. A
multiple Poisson regression model was developed
to identify variables independently associated with
high stress levels and selected variables. All varia-
bles with p < 0.20 in the bivariate analysis were in-
cluded in the model, and only those with significan-
ce < 5% remained. Data analyses were performed
using Stata software, version 15.1",

For the entire study population, the prevalence of
high perceived stress reached 31.3% (95% Cl: 27.5-
35.4) and was lower among individuals over 40 years
of age compared to younger adults (up to 30 years).
Regarding eating habits, higher prevalences of stress
were observed among those who regularly consumed
fried foods, sweets, and soft drinks (Table 1).
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Table 1 - Prevalence and prevalence ratios of perceived stress according to sociodemographic and die-
tary intake variables among students and workers from Higher Education Institutions, Sao Paulo, Brazil,
2020 (n = 524).

Adjusted PR by sex

Variables and categories n (%) Prevalence (%) p-valuea and age (95% CI<)
Sex 0.005
Male 213 (40.6) 24.4 1
Female 311 (59.4) 36.0 1.34 (0.96-1.87)
Total 524 31.3
Age group (years) <0.001
<30 104 (19.8) 51.9 1
31-40 96 (18.3) 427 0.87 (0.57-1.30)
41-50 124 (23.7) 27.4 0.54 (0.35-0.84)
51-59 128 (24.4) 18.7 0.38 (0.23-0.61)
> 60 72 (13.7) 15.3 0.32 (0.16-0.61)
Education <0.001
Undergraduate completed 415 (79.2) 26.5 0.91 (0.45-1.82)
High school compIetFe)lde/tuendergraduate incom- 109 (20.8) 49.5 1
Household income (minimum wages) 0.001
<3 31(7.6) 54.8 1.58 (0.88-2.84)
>3to<5 99 (24.4) 30.3 1.11 (0.71-1.74)
>5 276 (68.0) 22.8 1
Dietary intake
Rice (= 5 days/week) 203 (38.7) 36.4 0.043 1.20 (0.88-1.64)
Beans (2 5 days/week) 116 (22.1) 40.5 0.015 1.22 (0.86-1.72)
Eggs (= 5 days/week) 58 (11.1) 44.8 0.018 1.40 (0.92-2.13)
Vegetables (= 5 days/week) 257 (49.0) 30.7 0.787 1.00 (0.73-1.37)
Fruits (= 5 days/week) 260 (49.6) 29.2 0.311 0.97 (0.71-1.33)
Fruit juice (= 5 days/week) 91 (17.4) 38.5 0.098 1.38 (0.94-2.00)
Whole foods (= 5 days/week) 106 (20.2) 33.0 0.669 1.05 (0.72-1.53)
Red meat (2 5 days/week) 37(7.1) 48.6 0.018 1.42 (0.86-2.33)
Chicken (= 5 days/week) 24 (4.6) 62.5 0.001 1.64 (0.95-2.81)
Fish (= 5 days/week) 159 (30.3) 28.9 0.441 1.00 (0.71-1.41)
Processed meats (= 2 days/week) 247 (47.1) 35.6 0.044 1.21 (0.89-1.65)
Ready-to-eat meals (= 2 days/week) 94 (17.9) 44.7 0.002 1.41 (0.99-2.00)
Fried foods (= 2 days/week) 124 (23.7) 50.0 <0.001 1.71 (1.22-2.38)
Pizza (> 2 days/week) 210 (40.1) 40.0 <0.001 1.27 (0.92-1.75)
Instant noodles (= 2 days/week) 39 (7.4) 43.6 0.085 1.23 (0.74-2.03)
Desserts (2 2 days/week) 218 (41.6) 39.4 0.001 1.34 (0.98-1.83)
Sweets/candies (= 2 days/week) 267 (50.9) 40.4 <0.001 1.58 (1.14-2.20)
Soft drinks (= 2 days/week) 152 (29.0) 441 <0.001 1.54 (1.12-2.10)
Packaged savory snacks (= 2 days/week) 54 (10.3) 44.4 0.028 1.33 (0.86-2.05)

Notes: ?p-value from Pearson’s Chi-square test (p < 0.05). "PR: Prevalence Ratio. <Cl: 95% Confidence Interval.

Data showed that the prevalence of stress was reported body weight changes during the period
lower among individuals who practiced physical of social isolation: PR = 2.06 (95% CI: 1.16-3.63)
exercise three or more times per week (PR = 0.68; for those who reported weight gain and PR = 2.20
95% Cl: 0.47-0.97). On the other hand, the preva- (95% Cl: 1.21-4.00) for those who reported wei-
lence of stress was twice as high among those who ght loss.
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Table 2 - Prevalence and prevalence ratios of perceived stress according to lifestyle variables, body wei-
ght change, and eating practices among students and workers from Higher Education Institutions, Sao
Paulo, Brazil, 2020 (n = 524).

Variables and categories n (%)

Prevalence (%)

P-valuea Adjusted PR by sex and

age (95% Clc)
Hours of sleep/day 0.009
<8 292 (55.9) 26.7 1
>8 230 (44.1) 37.4 1.20 (0.87-1.65)
Physical activity practice 0.038
None 173 (33.0) 37.0 1
1-2 times/week 144 (27.5) 333 0.92 (0.63-1.34)
= 3 times/week 207 (39.5) 251 0.68 (0.47-0.97)
No change <0.001
Increased 294 (56.1) 224 1
Decreased 163 (31.1) 423 1.38 (0.94-2.03)
Decreased 67 (12.8) 43.3 1.37 (0.83-2.26)
Smoking 0.831
Non-smoker 487 (92.9) 31.4 1
Smoker 37 (7.1) 29.7 0.87 (0.47-1.61)
Body weight change <0.001
No change 97 (20.2) 14.4 1
Weight gain 246 (51.4) 33.3 2.05 (1.16-3.63)
Weight loss 136 (28.4) 37.5 2.20 (1.21-4.00)
Home food preparation
Yes 210 (40.1) 38.6 0.004 1.04 (0.71-1.52)
No 313 (59.8) 26.5 1
Food delivery (= 1 day/week) <0.001
Yes 260 (52.2) 39.2 1.41 (0.98-2.03)
No 238 (47.8) 21.0 1
Number of meals/day 0.025
1-3 464 (88.7) 29.7 1
>4 59 (11.3) 44.1 1.37 (0.90-2.10)

Notes: ap-value from Pearson’s Chi-square test (p < 0.05). PPR: Prevalence Ratio. <Cl: 95% Confidence Interval.

The results of the multiple Poisson regression model
are presented in Table 3. Higher prevalences of stress
were observed among individuals with lower household
income (< 3 vs. > 5 minimum wages), those who consu-
med fried foods and sweets/candies at least twice per

week, those who reported increased alcohol consump-
tion, and those who reported body weight reduction.
The variable sex was retained in the model for adjust-
ment, considering the differences in stress prevalence
between men and women in the bivariate analysis.
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Table 3 - Multiple Poisson regression model and variables associated with perceived stress among stu-
dents and workers from Higher Education Institutions, Sao Paulo, Brazil (n = 524).

Variables and categories Adjusted PR2 P-valueb 95% Cle
Sex
Male 1
Female 1.36 0.154 0.89-2.08
Household income (minimum wages)
<3 2.14 0.008 1.22-3.73
>3to<5 1.39 0.154 0.88-2.20
>5 1
Dietary intake
Fried foods (= 2 days/week) 1.80 0.010 1.15-2.82
Sweets/candies (= 2 days/week) 1.69 0.014 1.11-2.56
Alcohol consumption
No change 1
Increased 1.76 0.009 1.15-2.68
Decreased 1.25 0.550 0.60-2.63
Body weight change
No change 1
Weight gain 1.75 0.133 0.84-3.61
Weight loss 2.62 0.011 1.25-5.51

Notes: 2Adjusted PR: prevalence ratio adjusted for all variables in the table. Pp-value from Wald test. ¢<Cl: 95% Confi-

dence Interval.

DISCUSSION

The present study investigated the prevalence of
perceived stress among students and workers from Hi-
gher Education Institutions in the state of Sao Paulo,
according to sociodemographic characteristics, food
consumption, and other health-related behaviors. A
high prevalence of elevated stress levels was found
among students and workers from these HEIs in 2020,
especially among women. High stress levels were sig-
nificantly greater among individuals with lower hou-
sehold income, those who regularly consumed fried
foods and sweets, those who reported increased alco-
hol intake, and those who reported body weight loss
during the period of social isolation.

The HEls assessed in this study were state institu-
tions that maintained remote activities on an emer-
gency basis, without a planning or adaptation period.
Therefore, it is worth noting that the women evaluated
were required to continue their professional and aca-
demic activities remotely during social isolation and
possibly accumulated household tasks, as previous-
ly described in the literature. Although no significant
association was observed between stress and sleep
duration in this study, the epidemiological scenario of
the Covid-19 pandemic implied an overloaded routi-

Mundo Saiide. 2025,49:e17412025

ne and excessive responsibilities for women, which, in
turn, may have led to changes in sleep patterns, con-
tributing to higher stress levels'. This finding is consis-
tent with a study that identified a positive association
between high prevalence of poor sleep quality and
stress'®. Data from a web-based cross-sectional study
with Brazilian adults and older adults showed that, du-
ring the pandemic, 49.8% of women reported the on-
set of sleep problems and 53.7% reported worsening
of preexisting sleep problems, prevalences that were
35% and 41% higher, respectively, than those obser-
ved among men'’.

Higher level of perceived stress among women—
identified in the bivariate analysis of the present study—
was also reported by other authors'®'. These findings
may be related to the possibility that women have a
higher propensity to perceive stress, which may also
be reflected in dietary intake?. During social isolation,
perceived stress among mothers was related to loss
of working hours, job loss, and decreased ability to
pay bills and obtain childcare support?. It has also been
shown that women were at greater risk of developing
mental health problems during the pandemic, as most
remained responsible for the majority of domestic
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tasks, including caring for children and older adults®.
Indeed, the literature highlights sex differences, indica-
ting that women appear to face a higher lifetime risk
of developing affective disorders, with stress being an
important environmental factor associated with this
risk'. Explanatory hypotheses include a potentially
greater reactivity of the hypothalamic-pituitary-adrenal
axis, known as the stress axis, in women, as well as
greater exposure to negative social support?'.

Regarding the higher prevalence of perceived stress
among participants with lower household income, it is
important to note that economic hardship and pres-
sures resulting from this condition may lead to grea-
ter psychological strain, increased risk of anxiety and
depression, and overall impairment of socioemotional
development?2. During social isolation, individuals with
lower family income were likely those at greater risk of
deprivation of basic resources, leading to situations of
insecurity, such as food insecurity, which is associated
with mental health risks, including depression and high
levels of stress?>.

The results of the present study indicated a higher
prevalence of perceived stress among participants
who regularly consumed fried foods and sweets (two
or more times per week), as well as those who repor-
ted changes in body weight (weight loss). These fin-
dings are consistent with similar studies conducted in
other countries®*?*?°, highlighting a possible association
between poorer psychological well-being and the con-
sumption of less nutritious foods, along with variations
in body weight, among students and workers from
HEls.

The relationship between perceived stress and food
consumption has gained attention, as stress has been
identified as a relevant factor associated with worse-
ning quality of life and health. Among university stu-
dents and staff in Chile, an increase in the consump-
tion of comfort foods was observed due to increased
emotional distress during social isolation'®. Similarly,
in France, 50.3% of participants in one study repor-
ted a negative change in perceived diet quality, which
they attributed mainly to dietary choices that favored
comfort food consumption?. An online cross-sectional
study conducted with 197 mothers of children aged
5 to 11 years showed that most participants resorted
to comfort foods as a strategy to cope with perceived
stress related to the Covid-19 pandemic’.

A statistical association was also observed between
stress and increased alcohol consumption, which was
76% higher among individuals with elevated stress
levels. Increased alcohol consumption during social
restrictions was reported by 17.6% of the Brazilian
adult population (aged 18 years or older), according
to data from the virtual health survey 'ConVid, Pesqui-
sa de Comportamentos”®. Data from two online sur-

veys conducted between march and april 2020 with
adults living in the United States using social media,
showed that the adjusted odds ratios for reporting in-
creased alcohol intake were 1.41 among respondents
with anxiety symptoms and 1.64 among those with
depressive symptoms, compared to those without
such symptoms?”. Alcohol is recognized as a central
nervous system depressant, and its use is associated
with more than 230 diseases and health conditions,
including mental disorders, which were likely exacer-
bated by alcohol consumption during the period of so-
cial isolation, triggering or worsening depressive and
anxiety episodes?.

The results of this study showed that body weight
loss was 2.6 times more frequent among individuals
who reported high levels of stress. It is relevant to hi-
ghlight that, in situations of weight loss, stress may be
a determining factor for some people, leading to re-
duced nutrient and caloric intake or the skipping of
meals, as possible adaptive responses to stress?3°. The
attempt to minimize emotional discomfort through ea-
ting during social isolation may result in maladaptive
eating behaviors, leading to weight fluctuations®'?2,
Thus, stress may be considered a relevant factor for
the increased susceptibility to body weight variations
among students and workers from HEls in Brazil, parti-
cularly in the state of Sao Paulo.

Although no direct association was observed in the
present study, it can be speculated that greater con-
sumption of energy-dense foods at the expense of
fresh foods may be one of the contributing factors to
body weight change in individuals with high levels of
perceived stress, especially if the individual does not
engage in or has low frequency of physical activity33.
This hypothesis should be further explored in future
studies. Physical activity is not only important as a pre-
ventive behavior against obesity**, but it is also asso-
ciated with better psychological outcomes and heal-
thier eating behaviors?®.

Supporting the role of physical exercise as a protec-
tive factor for health*®, a lower prevalence of perceived
stress was observed among participants who practiced
physical activity three or more times per week. Althou-
gh this result was not independently associated with
stress in the multiple regression model, it can be men-
tioned that, in general, higher perceived stress may
contribute to reduced physical activity or increased se-
dentary behavior®’. Therefore, as reported in different
studies?’3738, it is important to understand the nature
of the associations between perceived stress during
the period of social isolation in the pandemic and heal-
th-related behaviors. This is due to the need to prevent
the long-term impacts of the pandemic on individual
health, as well as the impact of other environmental
situations that are potential sources of stress.

Mundo Saiide. 2025,49:e17412025
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It is important to emphasize that the data from the
present study may serve as a starting point for reflec-
tion and for strengthening institutional policies aimed
at caring for the academic community. Collectively,
the findings help to understand the impact of stress
on students and staff at HEIs in the state of Sao Pau-
lo, fostering discussion on efficient psychological su-
pport systems and structured support mechanisms for
students, faculty, and staff. This is particularly relevant
given the profound transformation in work modalities
after the coronavirus pandemic, with a significant and
seemingly lasting increase in partially remote work for-
mats. In this sense, the perception of support from su-
pervisors and colleagues appears to be a fundamental
factor not only for increased technical security but also
for the overall well-being and satisfaction of workers*.
Itis also worth noting that, in more extreme situations
of social isolation, and considering the expansion of
hybrid forms of remote work (combining remote and
in-person work), encouraging physical activity among
members of the academic community appears to be
a fundamental protective measure for psychological
well-being.

This study has limitations that should be considered.
The cross-sectional design does not allow establishing
causality in the associations observed, such as the re-
lationship between stress and increased alcohol con-
sumption. Therefore, it is difficult to make inferences
about possible changes in perceived stress levels over

CONCLUSION

The results of this study reveal that the prevalence
of perceived stress among students and workers from
Higher Education Institutions in the state of Sao Paulo
was significantly high during the period of social iso-
lation imposed by the Covid-19 pandemic, especially
among individuals who reported lower household in-
come, frequent consumption of fried foods and sweets
during the week, increased alcohol intake, and body
weight loss. Overall, the findings emphasize the impor-
tance of psychological support strategies and targeted

CRediT author statement:

time. The decision to categorize perceived stress into
distribution tertiles was adopted due to the absence
of validated cut-off points for the population studied.
However, this strategy has limitations, as cut-off points
are derived from the sample itself, which compromises
the generalizability of the results. In addition, the sam-
ple was recruited by convenience and concentrated
in four HEIs in the state of Sdo Paulo, which limits the
external comparability of the findings. Nevertheless,
data reported in the scientific literature indicate an in-
crease in stress levels in the population, with a higher
prevalence of psychological disorders resulting from
social isolation*’. Thus, it can be suggested that there
was an increase in perceived stress during this period
in the analyzed population. Furthermore, all data were
collected through a self-administered online question-
naire, which may entail certain limitations, such as lack
of accuracy regarding body weight data. Pre-pandemic
data were collected retrospectively, meaning that ea-
ting habits and physical activity levels referring to the
period prior to social isolation may have been influen-
ced by recall bias. Finally, it is not possible to rule out
the occurrence of non-response bias, considering that
individuals in more adverse situations may have been
less likely to participate in the study. However, the ab-
sence of data on non-respondents, if present, does not
allow evaluation of the direction and magnitude of this
bias. Such an effect could have led to an underestima-
tion of the effects found in this study.

interventions, particularly for academic and professio-
nal populations that faced, and continue to face, dras-
tic changes in their routines and work environments.
It is suggested that future efforts to promote mental
well-being should include measures to encourage re-
gular physical activity, healthy eating and and provide
adequate emotional support. Despite its limitations,
the data reflect a trend consistent with the literature on
the impact of stress during social isolation and indicate
areas for future research and intervention.
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