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Impact of COVID-19 lockdown on dietary habits and weight among Tunisian adults

Impact du confinement lié a la COVID-19 sur les habitudes alimentaires et le poids des
adultes tunisiens
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ABSTRACT

Background: COVID-19 lockdown measures have profoundly altered lifestyle habits, exposing individuals to significant health risks

Aim: This study aims to assess the impact of quarantine measures in Tunisia, with a focus on examining changes in dietary habits, levels of physical
activity, psychological patterns, and factors contributing to weight gain.

Methods: This is a cross-sectional study involving 1,016 participants and employed a mixed-methods approach to gather data on dietary habits,
physical activity levels, and psychological indicators. Statistical analyses, including binary logistic regression, were conducted to identify independent
risk factors associated with weight gain during the quarantine period.

Results: Approximately 36.4% of participants reported experiencing weight gain, with a notable prevalence among younger age groups. Increased
consumption of sweets, pasta, and fried foods, coupled with reduced intake of water, vegetables, and fruits, were associated with weight gain.
Furthermore, a decline in physical activity levels and elevated scores of anxiety and depression were observed among individuals who reported
weight gain. Binary logistic regression highlighted snack frequency, fried food consumption, and pasta intake as significant independent risk factors
for weight gain.

Conclusion: The results underscore the importance of understanding the complex impacts of lockdowns on lifestyle habits and mental health to
guide future interventions, which are necessary to mitigate adverse health consequences and promote healthy lifestyles in the post-pandemic
period.
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Resumi

Introduction: Les mesures de confinement liées a la pandémie de COVID-19 ont profondément modifié les habitudes de vie, avec une exposition
a des risques significatifs pour la santé.

Objectif: Cette étude vise a évaluer I'impact du confinement en Tunisie sur les habitudes alimentaires, I'activité physique et la santé mentale, en
mettant I'accent sur les facteurs contribuant a la prise de poids.

Méthodes: Un questionnaire en ligne a été utilisé pour recueillir des données sur les habitudes alimentaires, I'activité physique et les scores
d'anxiété et de dépression.

Résultats: Un total de 1 016 adultes ont participé a I'étude. Environ 36,4% des participants ont signalé une prise de poids, plus fréquente chez les
plus jeunes. Une augmentation de la consommation de sucreries, de pates et de fritures, ainsi qu'une diminution de la consommation de légumes
et de fruits ont été associées a la prise de poids. Une réduction de I'activité physique et des scores plus élevés d'anxiété et de dépression ont été
observés chez ceux qui ont pris du poids.

Conclusion: Les résultats soulignent I'importance de comprendre les impacts complexes du confinement sur les habitudes de vie et la santé
mentale pour orienter les interventions futures, qui sont nécessaires pour atténuer les conséquences néfastes sur la santé et promouvoir des
modes de vie sains postpandémie.
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INTRODUCTION

After the first confirmed case in Wuhan, China (December
2019), COVID-19 rapidly spread worldwide, affecting
210 countries. In less than 3 months, the World Health
Organization (WHO) declared SARS-CoV-2 a pandemic,
leading to a severe respiratory illness. On March 2, 2020,
Tunisia reported its first confirmed case of COVID-19 in
a 40-year-old man who had recently traveled to Italy
(2). Since then, Tunisia has experienced four additional
waves. During the fourth wave, the number of new cases
was the highest since the start of the epidemic, with
nearly 10,000 new infections per day and over 100 daily
deaths (2). Regional Public Health delegations in each
governorate played a crucial role in tracing close contacts
around a confirmed case (2). Special emergency measures
were implemented, contributing to slowing down the
epidemic's spread. This has consequently engendered an
unprecedented anxiety at a global level (3).

The condition of confinement has resulted in diverse
economic, social, and health consequences. Indeed,
these measures have exacerbated extant social disparities
with consequential effects on healthcare accessibility,
diminished physical activity (PA), and perturbed dietary
equilibrium.

The nutritional status is a key element in the functioning
and maintenance of the immune system's integrity. For
the immune system, closely relies on the quality and
quantity of consumed nutrients, including carbohydrates,
lipids, proteins, water, and micronutrients. It is well-
established that nutrient deficiency or inadequacy
(resulting from insufficient dietary intake, reduced
absorption, or limited bioavailability) must be corrected
to properly sustain immune system function (4).

The changes in various aspects of life and the altered daily
routines prompted researchers to investigate individuals
during this pivotal period. The condition of confinement
coupled with the continuous influx of pandemic-related
news, has the potential to elicit negative emotions
like anxiety, and stress. These emotional responses
were associated with heightened food consumption,
particularly the consumption of “miraculous” drinks
characterized by high sugar content (5).

Similar trends have been noted in various populations.
Research indicates that post-lockdown, dietary patterns
and PA were adversely affected (6,7). Individuals reported
an uptick in regular meals, increased snacking, and a
sense of diminished motivation and control over food (6,
8).

Therefore, a comprehensive examination of the effects
of the COVID-19 pandemic and subsequent quarantine
on the health of the Tunisian population is imperative.
The goal is to develop targeted interventions aimed
at improving lifestyles post-pandemic and preventing
similar health outcomes in emergency scenarios.

The objective of our study was to assess the impact of
the COVID-19 lockdown in Tunisia on dietary habits, PA,
and psychological patterns, as well as to identify factors
associated with weight gain.

MEeTHODS

This is a cross-sectional study involving voluntary
participants. The study was conducted through an online
questionnaire, shared on social networks from April 15,
2021, to May 31, 2021, in Tunisia, using the Web 2.0 tool:
Google Forms. The link was sent in Arabic and French,
allowing participants to choose their preferred language.

The survey targeted the Tunisian population, utilizing an
online platform accessible via any device with an internet
connection.

In this study, we included individuals aged 18 years and
above, regardless of whether they were infected with
COVID-19 or not.

The data collection was conducted using a questionnaire,
developed by the authors of this study, available in both
Arabic and French versions, capturing the following data:
sociodemographic characteristics. We also recorded
personal history and anthropometric data. The body
mass index (BMI) was categorized, according to the WHO
guidelines, as follows: Underweight is defined as a BMI
of less than 18.5; Normal weight ranges from 18.5 to
24.9; Overweight, or pre-obesity, is from 25 to 29.9; and
Obesity is classified as a BMI of 30 or higher (9).
Information on dietary habits (daily consumption of
certain foods, frequency of food intake, and number of
meals per day) and lifestyle habits (stimulants, alcohol,
sleep quality, self-medication, and PA) were studied. An
assessment of the psychological state of participants
was conducted using the DASS-21 scale (The Depression,
Anxiety, and Stress Scale) (10). Google Forms served as
the utilized platform, and the questionnaire link was
shared through various social media channels, including
WhatsApp, Facebook, Twitter, Snapchat, and Instagram.

Data were analyzed using the Statistical Package for
Social Sciences, SPSS Version 26. Comparisons of two
means for independent series were conducted using the
independent samples t-test. Comparisons of percentages
for independent series were performed using the
Pearson chi-square test. For the identification of risk
factors, we employed both univariate and multivariate
analysis. In order to identify independently associated
risk factors with the event, a stepwise descending logistic
regression was conducted (in the first step, all factors
with "p" values < 0.2 were introduced). The multivariate
analysis allowed the calculation of adjusted odds ratios,
measuring the specific role of each factor. In all statistical
tests, the significance threshold was set at 0.05.
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This study does not present any conflicts of interest or
ethical issues. It was conducted in accordance with the
law, respecting the integrity and anonymity of individuals.
The study was disseminated through social networks
and all participants were fully informed about the study
requirements. They were required to consent to data
sharing and the privacy policy before participating in the
study.

REsuLTs

We collected data from 1,035 participants, excluding 19
individuals who were under the age of 18. We included
1,016 participants who were divided into 688 females
(67.7%) and 328 males (32.3%), with a sex ratio (M/F)
of 0.47. According to our findings 282 participants were
affected by COVID-19 and 734 were not affected (Table 1).

Table 1. Clinical characteristics of the participants

Clinical Characteristics Prevalence n (%)

Sex Male 328(32.3)
Female 688 (67.7)
Age Under 20 years old 171 (16.8)
20 to 40 years old 614 (60.4)
More than 40 yearsold 230 (22.6)
Region of Tunisia North 270 (26.6)
Center 559 (55)
South 187 (18.4)
Marital Status Single 628 (61.8)
Married 367 (36.1)
Divorced 17 (1.7)
Widowed 4(0.4)
Level of Education  Secondary 97 (9.5)
University 919 (90.5)
Profession Manager 292 (28.7)
Professional 202 (19.9)
Student 426 (41.9)
Employee 13 (1.3)
Unemployed 58 (5.7)
Retired 8(0.8)
Medical History Diabetes 28 (2.8)
Hypertension 41 (4.0)
Dyslipidemia 13 (1.3)
Asthma 9(0.9)
Thyroid Disorder 30(3.0)
BMI categories Underweight 68 (6.7)
Normal weight 548 (53.9)
Overweight 301 (29.6)
Obesity 99 (9.8)
COVID-19 Infection Yes 282 (27.7)
No 734 (72.2)

n number; BMI Body Mass Index

They were distributed across regions, with 55% from the
central region, 26.6% from the south, and 18.4% from the
north.

Based on BMI categories, the majority of participants
fell into the normal weight range (53.9%), followed by
overweight (29.6%), obesity (9.8%), and underweight
(6.7%). Concerning weight changes during the COVID-19
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lockdown, 36.4% of participants reported an increase in
weight, while 33% reported weight loss, and 24% reported
no change. Weight gain was more significant in women
than in men (64.8% vs. 34.2%), but without a significant
difference (p=0.57). Similarly, weight loss was more
pronounced in women than in men (65.6% vs. 33.4%)
but without a significant difference (p=0.18). Those who
experienced weight gain were younger compared to those
with weight loss or stable weight (28.9+10.8 years vs.
32.5+12.7 years), (p=10-3).

The number of individuals who gained weight during
the lockdown was significantly higher for singles (65.9%)
compared to married individuals (32.7%), with a p-value
of 0.007. For those who gained weight, 8.7% had a high
school degree, and 91.3% had a university education level.
However, this difference was not statistically significant
(p=0.6). There was a clear and statistically significant link
between changes in weight during the COVID-19 lockdown
and individuals' employment status, participants who
gained weight during this period, they were primarily
students in 47.4% of cases and employed full-time in
24.8%, retirees in 0.3% of cases (p=0.013).

A change in their eating habits was reported by 65.2% of
cases. For individuals who gained weight post-lockdown
period, we observed that more than half of participants
(52%) had 3 meals (p=10-3). Additionally, we noted that
among this group the majority often had 2 snacks or more
(49.7%) compared to 1 snack (22.4%) (p= 10-3) (Table 2).

Table 2. Changes in Dietary Habits and Physical Activity According to
Weight Changes During the COVID-19 Lockdown in Tunisia

Variables Total Weight change P-value
(nstude No Weight Weight
n (%) . X
gain gain
(n=575) (n=367)
n (%) n (%)
The number =3 meals 527(51) 333(32) 194(19) <0.001

of daily meals >3meals 204(20) 83(8) 121(11.9)

<3meals 211(21) 159(16)  52(5.1)

The number of No snacks 387(38) 286(28.1) 101(10) <0.001

snacksperday ; (ock  209(20.5) 126(12.4) 83(8.1)
>2snacks 346(34) 163(16)  184(18.1)

The Decreased 575(56.5) 318(31.2) 106(10.4) <0.001

consumption - oased 367(36.1) 257(25.2) 261(25.6)

of sweets per

day

The Decreased 563(55.4) 382(37.5) 181(17.8) <0.001
consumption | eased 375(36.9) 189(18.6) 186(18.3)

of pasta per

week

The Decreased 570(56.1) 430(42.3) 140(13.7) <0.001
consumption

of fried food Increased 300(29.5) 140(13.7) 160(15.7)

per week

The Decreased 557(54.8) 353(34.7) 204(20.07) <0.001
consumption

Increased 385(28)  222(21.8) 163(16.04)

of fruits and
vegetables per
day

The physical Decreased 568(55.9) 308(20.4) 260(25.5) <0.001
activity No change 262(25.7) 188(18.5) 74(7.2)

Increased 112(11)  79(7.7) 33(3.2)
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Weight gain was significantly associated with an excess
intake of sweets (70.5%, p= 10-3) and an excess intake of
pasta (50.7%, p=10-3).

We also observed that participants experiencing weight
gain had a higher frequency of fried food intake (42.3%,
p=10-3), an excess intake of salty food (43.5%, p= 10-
3), intake of stimulants (47.4%, p= 0.01), and alcohol
consumption (4.7%, p= 0.65). Furthermore, drinking less
water per day was associated to weight gain (61.3% drank
less than 2 liters per day) (p=0.29). The consumption of
less vegetables and fruits (55.1%) was associated with
weight gain (p=10-3).

In 70.2% of participants who gained weight during the
lockdown, a reported decrease in PA was noted (p= 10-
3). This activity was of a duration of less than 30 minutes
per day in 68.4% of cases, while in 13.4%, it exceeded 30
minutes per day (p= 0.006).

An elevated average anxiety score showed an association
with weight gain (10.4 + 9.5), with a non-significant
disparity (p = 0.08). Conversely, the average depression
score was notably higher (14.1 + 10.1), exhibiting a
significant difference with a p-value of 0.016.

Following a binary logistic regression, analysing the
variables of interest, we observed that weight gain was
associated with direct and independent risk factors,
particularly the number of snacks ( 22 per day) (p=10-3),
and the consumption of fried foods per week (p=10-3)
(Table 3).

Table 3. Factors associated with weight gain

P OR Confidence
interval 95%

The number of snacks (>2) per day 10% 1.47 1.28-1.69
The consumption of fried food per week 102 1.76 1.29-2.38
10 0.30

Constant

P p value ; OR odds-ratio

Discussion

To face the pandemic, one of the most widely adopted
measures by governments worldwide has been lockdown
which has negatively affected many health-related
variables. The primary objective of this study was to assess
the repercussions of COVID-19 quarantine on dietary
habits, PA, and psychological patterns in Tunisia and to
identify predictors of weight gain.

According to our results, during the lockdown, weight
gain was observed in 36.4% of cases. This was explained,
in part, by a change in dietary behavior; indeed, 65.2% of
cases reported a change in their eating habits. According
to our study, weight gain was associated with the number
of snacks > 2 per day, and increase in fried food intake.
Zachary et al (11) conducted a study to assess the impact
of lockdown during COVID-19 on behaviors associated
with weight gain. Participants who reported weight gain
mentioned increased eating in response to stress (p =
0.041), and snacking after dinner (p = 0.016). Significant
relationships were found between predictive variables
such as time spent on PA and reported weight gain (r =
-0.155, p = 0.034). Thus, they concluded that risk factors
for weight gain during lockdown included snacking after

dinner, lack of dietary restraint, eating in response to
stress, and reduced PA (11).

Another study conducted in Jordan between March and
April 2020 demonstrated a significant weight gain for
participants with overweight (36.4%) and obesity (41.1%)
compared to those with normal weight (28.5%, p<0.05).
The study also noted a significant increase in appetite for
participants with overweight (44.4%) and obese (50.2%)
compared to those with normal weight (40.4%, p<0.05).
Furthermore, the study reveals an increase in appetite and
a significant disruption in the sense of satiety. Additionally,
there is no correlation between these variables and the
participants' BMI. This is supported by a decrease in PA
(12).

Data indicate an increase in the consumption of alcoholic
beverages, confectionery, nuts, desserts, and homemade
snacks during the lockdown, although this increase is
lower than that reported in other studies such as the one
by Scamozzino and Visioli in 2020 (13), which recorded a
10.1% increase in the consumption of alcoholic beverages
compared to 1.79% in the Spanish study (14). Additionally,
in the Italian study (13), 21.2% of respondents increased
their consumption of fruits and vegetables. This difference
may be attributed to variations in the samples or the initial
consumption levels of these products (13).

In an Italian study, half of the participants increased their
consumption of comfort foods, whether sweet or savory.
The noteworthy aspect worth discussing is the 36.8%
decrease in alcohol consumption, and this self-reported
decline in alcohol intake was mirrored by an increase in
the consumption of tea, coffee, and herbal infusions
(23), similar to our study where we found an increase in
stimulant consumption in 47.4% of cases.

According to a study in Chile, low water consumption
was associated with weight gain along with low intake of
legumes and high consumption of foods rich in refined
sugars, saturated fats, sodium, and fried foods (15). During
the lockdown, given the stress and anxiety-inducing
atmosphere caused by COVID-19 and the altered routine,
there was an increased desire to consume pleasurable
foods (16), such as refined sugars and saturated fats (in
addition to fried foods), turning this consumption into a
risk factor for obesity and causing an increase in the pro-
inflammatory state (17,18).

In our study, there was a decrease in activity during the
lockdown, which was associated (p=10-3) with weight gain
These results align with recent studies that underscore
a significant proportion of individuals (>50%) reporting
alterations in their PA and arise in sedentary behavior (19).
The indirect challenges of such a pandemic on mental
health are at least twofold: the potential psychological
impact of confinement on the general population and
on vulnerable individuals, especially those suffering from
mental disorders. In line with research on the psychological
consequences of COVID-19 in China (20,21) and previous
studies on the psychological consequences of other
pandemics (22,23,24), the perceived impact of COVID-19
on daily life was associated with increased anxiety and
financial worries (25).

In our study, a statistically significant association was
observed between COVID-19 infection and anxiety.
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Furthermore, weight gain after the lockdown was
significantly associated with depression. As the crisis
subsides, considering that it could lead to significant
symptoms of psychological distress or contribute to the
emergence of established pathologies, it is essential to
define a screening and intervention strategy in this context
(26).

Numerous factors have been proposed to account for
these elevated levels of anxiety and depression, including
issues such as job loss, fear of infection, concerns about
the national sociopolitical climate, and exposure to media
(27,28,29,30).

In this regard, telemedicine can be an interesting solution,
allowing online monitoring and used to assess the impact
of the pandemic on mental health. However, caution
should be exercised when spending too much time
searching for pandemic information on social media, given
the infodemic and emotional contagion through online
social networks (31).

This research project is among the first to address the issue
of changes in eating behavior during COVID-19 in Tunisia.
Insights into nutritional behavior during the pandemic
can aid public health authorities in refining future
nutritional policies, especially if new pandemics emerge
and confinement measures are required. The study boasts
a robust sample size of over 1,000 participants, with
representation from all three regions of Tunisia within a
concise 2-month period.

The questionnaire was offered in two versions : one
in French and the other in Tunisian dialect. This likely
contributed to the high participation rate and the generally
complete and reliable nature of the responses.

During the course of our work, we encountered several
difficulties. The validity of responses is a general issue with
online questionnaires. For participants who confirmed
their infection with the coronavirus, the responses were
subjective and lacked confirmation through PCR analysis
or imaging. Moreover, in measuring weight, we relied on
values recalled and reported by participants before and
after confinement. This approach may have introduced
errors, as not all participants used the same measuring
instrument, leading to potential issues with recall and
precision. Lastly, by conducting our survey in a digital
format, we primarily reached a population aged between
20 and 40 years, who are more frequent users of social
media.

ConcLusion

Post-lockdown, participants adopted new habits,
particularly in homemade cooking and decreased PA.
This pattern aligns with global findings where changes in
eating behavior, PA, and the higher level of anxiety during
lockdown led to weight gain.

Nouira & al. COVID-19 lockdown and dietary habits and weight

Based on these results, we recommend avoiding overeating
by adhering to a healthy and balanced diet, focusing on
low glycemic index carbohydrates, and protein-rich foods
with lower fat content. Daily PA is encouraged, along with
proper hydration.

These findings could be used to develop tailored
recommendations for future pandemic situations, helping
to preserve the health of populations by promoting
healthier lifestyle choices and mitigating the negative
impacts of lockdown measures.
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