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The World Health Organization (WHO) declared on Janu-
ary 2020 the coronavirus SARS-CoV-2 outbreak as global 

pandemic.[1] SARS-CoV-2 affects essentially the lungs and 
causes pneumonitis and severe respiratory syndromes.
[2, 3] Moreover, it has been proved that this emerging virus 
affects others organs and tissues[4] and de facto provokes 
other disorders including metabolic diseases,[5] diabetes [6] 

and cardiovascular diseases.[7] As consequence we assisted 
to an increase of SARS-CoV-2 related deaths and diseases 
and in many countries, the collapse of health care system.[8] 
This situation obliged governments to undertake several 
actions hoping to stop the virus spread and prevent the 
consequent public health concern. The major measure was 
the lockdown and the restriction of people movements, 
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closing the public spaces including schools, universities, 
work offices with the boost of what we call now home of-
fice, and the various cultural and sportive areas. The same 
measures were established in Tunisia since March 2020 
with a severe 2 weeks lockdown followed by a curfew and 
rounds of lockdown every time SARS-CoV-2 positive cases 
increased. This period of time with all decided measures are 
summarized graphically in the Inkyfada website (https://
inkyfada.com/en/2021/02/26/dashboard-covid-19/)
This de novo lifestyle installed a drastic reduction of physi-
cal activity and the increase of unhealthy food and alcohol 
consumption and smoking. Moreover, the lockdown instau-
ration was correlated with the rise of psychiatric disorders in-
cluding stress, anxiety, sleeping difficulties among others.[9-12]

SARS-CoV-2 is still considered in 2022 as a major public 
health concern despite the emergence of less aggressive 
variants including Omicron.[13] The restrictive measures as 
thus expected to continue for longer period. It’s essential 
then to study and understand the factors that influences 
dietary changes and psychological difficulties and how it 
affects public health.
The present study was carried out in order to explore the 
dietary and lifestyle changes within a Tunisian population 
after the lockdown and the consequences on participant’s 
mental and physical health. 

Methods
Our study was performed during the emergence of the 
Covid-19 pandemic, and more precisely between January 
2020 and July 2021. During this period, a lockdown was ob-
served in Tunisia between March and April 2020, and fol-
lowed for months by several restrictive measures reducing 
people movements. To study the effects of such actions, we 
analysed medical and psychological tests performed by a 
physician within a factory workers based in Tunis, Tunisia. 
264 workers compose our population and we decide to 
subdivide them as following: Gender (Male or Female), Job 
Nature (Factory or Office), Age and by Height and Weight 
for the Body Mass Index BMI (Kg/m2). 
Moreover, we asked the workers about theirs: 1-Health con-
ditions; 2-Recurrence of physical activity; 3-Daily-eating 
habits; 4-Smoking routines; 5-Psychological disorder due to 
lockdown including sleep disorder, stress, depression and 
others. Statistical analysis was performed using SPSS pack-
age and GraphPad software.

Results
The study was performed between January 2020 and July 
2021. The company employees were subjected to regular 
psychological and medial check-up. 230 men and 34 wom-

en compose our study pollution. 35 men works in offices 
and 195 at the factory while 9 women have administrative 
tasks and 25 works at the factory (Table 1).

We first calculated the Body Mass Index (BMI) of the em-
ployees before and after the lockdown (January 2020 and 
January 2021) (Fig. 1). The first observation was that a ma-
jority of the employees were already in overweight class. 
Indeed, before the lockdown, 38% of the workers suffer 
overweight meaning a BMI range from 25.0 to <30 and 
14% were obese with a BMI range 30.0 or higher (Fig. 1). 
After the lockdown, 70% of the company workers gained 

Table 1. Characterization of the study sample (n=264)

   Frequency Percentage (%)

Gender
 Female 34 13
 Male 230 87
Workstation
 Administration
  Female 9 3
  Male 35 13
 Factory
  Female 25 10
  Male 195 74
Age group
 <30 57 22
 <35 85 32
 <45 94 36
 ≥45 28 10

Figure 1. Consequence of the lockdown on Body Mass Index (BMI) of 
the company employee.

Scatter plot of the company employees’ body mass index (BMI) 
against age in years before and after the lockdown. Blue points rep-
resent BMI at January 2020 while red points at January 2021. Trend 
line of 2020 data is showed in bleu and 2021 in red. The different BMI 
categories are showed (Under weight, Normal weight, Over weight, 
Obese and Morbid obese).
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weight, while 17% lost mass and 13% did not registered 
any weight change. Overweight and obese employees 
fraction increased from 38% to 41% and 14% to 20% re-
spectively. Moreover, the major weight fluctuation was 
registered within the age group 25 to 35 years old (Fig. 2). 
In order to investigate any correlation between the gen-
der or the occupation of the employees and the weight 
gain, we performed computations and we found that 
there was no statistical significance between the fact of 
being male or female, and having an office or factory task 
at the workplace (Fig. 3).

Based on recent studies showing that a lockdown associ-
ated with a pandemic leads to dietetic changes, increase 
of food consumption and snacking[9] in addition of mental 
health troubles like stress and depression,[14, 15] we decided 
to check if there any correlation between the lockdown 
and the weight uptake observed in our workers popula-
tion. We prepared a survey based on behaviour questions 
and we collected the employees’ answers.

We noted that a majority of the employees had dinner as 
main meal (65.6%), giving some light about the overweight 
that they suffer. Moreover, they confessed an increase of 
food consumption in general (69.7% of the interviewed). 
They admitted consuming fatty products more than usual 
(65.2%), soda and others sugary drinks (63.4 %) and sweets 
(65.9%). These dietary changes were significantly correlat-
ed with weight gain (Chi 2 test; p<0.001). 

In parallel of the food consumption increases, the employ-
ees declared a diminution of physical activities including 
exercises, walks or the factory work it self. Indeed, 55.3 % of 
the interviewed worker declared an increase of sedentarily 
in front of the TV and 49.2 said that they exercises less, all 
type of exercise included. This life changes were also sig-
nificantly correlated with weight gain (Chi 2 test; p<0.05). 

In order to study behaviour troubles due to the lockdown, 
we also interrogated the company workers about their 
smoking habitudes. It’s admitted that Tunisian popula-
tion have a healthcare tribulations with smoking.[16] 56.1 % 
declared being active smokers in our population of study 
and 35.6% of them admitted having increased Tabaco 
consumption during the lockdown. Also, lockdown affect 
the interrogated workers deeply concerning their sleep-
ing habitudes. 62.5% of the interviewed declared having 
experienced sleep problems and 10.2% developed chronic 
sleeping troubles. Emphasizing with these answers, almost 
all the interviewed admitted being strained and tense, 
48.8% most of the time and 45.8% often. 

Discussion

After a period of lockdown due to the coronavirus SARS-
CoV-2 spread globally, and de facto in Tunisia, physical and 
mental concerns were observed in active adults popula-
tion. In the present study, we investigated the mentioned 
behaviour changes on a company employee’s based in Tu-
nis, Tunisia.

Figure 2. Weight difference between January 2022 and January 2021.

Weight difference in Kg between January 2020 and January 2021. 
Box in the middle represents the age range of 25 to 35 years where 
the main weight uptake was remarked.

Figure 3. Weight uptake difference dependent of the sex and work 
nature of the company employee’s.

(a) Representative data of weight difference between January 2020 
and 2021 in women (34) and men (230). (b) Representative data of 
weight difference between January 2020 and 2021 in office (44) and 
factory workers (220). (c) Representative data of weight difference 
between January 2020 and 2021 in women working in office (9) and 
men working in office (35). (d) Representative data of weight differ-
ence between January 2020 and 2021 in women working in factory 
(25) and men working in factory (195). n.s indicates non significant 
difference between all the compared conditions (ANOVA).
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We notified an important weight gain within our popula-
tion of study, independently of gender, nature of the tasks 
(administration and/or factory work), or age. However, the 
most weight uptake was observed within the age range of 
25 to 35 years. When interrogated, a majority of the em-
ployees reported having an increase of food consumption 
in general, with a growth of sugary, fatty and industrial 
components of the meals. Workers confessed also that they 
snakes frequently during the day, having dinner as main 
meal and the increase of sedentarity especially being set in 
front of the television and having less occasions to exercise, 
like walking for instance. In addition of this physical and 
dietary new practices, lockdown engendered some com-
partmental changes like the intensification of smoking and 
mental worries, essentially anxiety and sleeping disorders. 

In the recent years, we observed lifestyles changes within 
Tunisian population, especially in big cities like Tunis (capi-
tal of Tunisia). Due to changes of the dietary habit, the slow 
abandonment of the Mediterranean diet and the increase 
of industrial, fatty and sugary food, Tunisian BMI is increas-
ing.[17] That was already clear when we calculated the em-
ployee BMI before the lockdown. Indeed, the majority of 
the workers were already in overweight condition. It’s well 
documented that overweight and obesity are majors’ risk 
factor for serious diseases, especially cardiovascular diseas-
es, diabetes, and cancers.[18-21]

The lockdown and the different restriction measures aggra-
vated the situation with the increase of industrial, fatty and 
sugary food consumption, both as snack or main meal and 
the difficulty of having fresh fruits and vegetables imposed 
by the situation. It was well reported that these dietary 
practices enhance the weight gain and provoke obesity.
[22-24] Furthermore, the lockdown increased sedentarity and 
bad habit behaviour like eating in front of the TV, which 
also was associated with weight gain and obesity.[25-27] A 
recent meta-analysis documented globally the decrease 
of physical activities independently of gender or age dur-
ing the Covid-19 pandemic[28] confirming the correlation of 
weight gain and lockdown in our population. 

Our investigation showed some psychological concerns 
within the studied population. Workers declared that they 
have sleeping troubles. This problem can be an indirect 
consequence of weight gain.[29] Moreover, it was also wide-
ly described as a mental effect of the lockdown and restric-
tive measures.[30-32] Anxiety and nervousness was also cor-
related with the Covid-19 and the related restrictions.[33-36] 
More notably was also the increase of smoking within our 
population, another behaviour that was correlated with 
the lockdown globally.[37, 38] Widespread media and social 
media coverage of the pandemic increased without doubt 
the psychological issues and physical disorders.[39]

Conclusion
Here, we provide extra arguments in support of the nega-
tive effects of the Covid-19 lockdown-related on physical 
and mental health, despite how essential it was in mini-
mizing the coronavirus SARS-CoV-2 spread globally and 
in Tunisia. We are conscious that our cohort needs to be 
enlarged in order to be more relevant for epidemiologists. 
However, we truly believe that our data will be useful to Tu-
nisian public health administration and support the need 
of national strategy to improve healthy diet and life style 
in addition of a imperative measures to promote mental 
health within the population.

Disclosures

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept – T.M., A.A.; Design – T.M., 
A.A.; Supervision – T.M., I.H.; Materials – I.H., A.A.; Data collection 
and/or processing – I.H., A.A.; Analysis and/or interpretation – 
T.M., I.H.; Literature search – T.M.; Writing – T.M.; Critical review – 
T.M., I.H., A.A.

References
1. Bergeri I, Lewis HC, Subissi L, Nardone A, Valenciano M, Cheng 

B, et al. Early epidemiological investigations: World Health Or-
ganization UNITY protocols provide a standardized and time-
ly international investigation framework during the COVID-19 
pandemic. Influenza Other Respir Viruses 2022;16:7–13.

2. Marando M, Fusi-Schmidhauser T, Tamburello A, Grazioli 
Gauthier L, Rigamonti E, Argentieri G, et al. 1-year radiologi-
cal, functional and quality-of-life outcomes in patients with 
SARS-CoV-2 pneumonia - A prospective observational study. 
NPJ Prim Care Respir Med 2022;32:8.

3. Sadhukhan P, Ugurlu MT, Hoque MO. Effect of COVID-19 on 
lungs: focusing on prospective malignant phenotypes. Can-
cers (Basel) 2020;12:3822.

4. Soares MN, Eggelbusch M, Naddaf E, Gerrits KHL, van der 
Schaaf M, van den Borst B, et al. Skeletal muscle alterations 
in patients with acute Covid-19 and post-acute sequelae of 
Covid-19. J Cachexia Sarcopenia Muscle 2022;13:11–22.

5. Kaviani M, Keshtkar S, Soleimanian S, Sabet Sarvestani F, 
Azarpira N, Pakbaz S. Susceptibility to metabolic diseas-
es in covid-19: to be or not to be an issue. Front Mol Biosci 
2022;9:803314.

6. Sabri S, Bourron O, Phan F, Nguyen LS. Interactions between 
diabetes and COVID-19: A narrative review. World J Diabetes 
2021;12:1674–92.

7. Martínez-Salazar B, Holwerda M, Stüdle C, Piragyte I, Mercader 
N, Engelhardt B, et al. COVID-19 and the vasculature: current 
aspects and long-term consequences. Front Cell Dev Biol 
2022;10:824851.

8. Kaito D, Matsumura K, Yamamoto R. Hospital preparedness 



14 Mejri et al., Mental Health and Diet Changes During the COVID-19 Pandemic in Tunisia: A Lockdown Story / doi: 10.14744/ejma.2023.07379

for covid-19: the known and the known unknown. Keio J Med 
2021;70:25–34.

9. Gill S, Adenan AM, Ali A, Ismail NAS. Living through the CO-
VID-19 pandemic: impact and lessons on dietary behav-
ior and physical well-being. Int J Environ Res Public Health 
2022;19:642.

10. Jahrami HA, Alhaj OA, Humood AM, Alenezi AF, Fekih-Rom-
dhane F, AlRasheed MM, et al. Sleep disturbances during the 
COVID-19 pandemic: A systematic review, meta-analysis, and 
meta-regression. Sleep Med Rev 2022;62:101591.

11. Liu W, Xu Y, Ma D. Work-related mental health under covid-19 
restrictions: a mini literature review. Front Public Health 
2021;9:788370.

12. Łaszewska A, Helter T, Simon J. Perceptions of Covid-19 lock-
downs and related public health measures in Austria: a longi-
tudinal online survey. BMC Public Health 2021;21:1502.

13. Jung C, Kmiec D, Koepke L, Zech F, Jacob T, Sparrer KMJ, et al. 
Omicron: what makes the latest sars-cov-2 variant of concern 
so concerning? J Virol 2022;96:e0207721.

14. Melamed OC, Selby P, Taylor VH. Mental health and obesity 
during the covid-19 pandemic. Curr Obes Rep 2022;11:23–31.

15. Watson, P. (2022) Stress, ptsd, and covid-19: the utility of di-
saster mental health interventions during the covid-19 pan-
demic. Curr Treat Options Psychiatry 2022;9:14–40.

16. Khiari H, Mallekh R, Hsairi M. Strategies of the Maghreb coun-
tries in the fight against cancer. Tunis Med 2021;99:148–57.

17. Atek M, Traissac P, El Ati J, Laid Y, Aounallah-Skhiri H, Eymard-
Duvernay S, et al. Obesity and association with area of resi-
dence, gender and socio-economic factors in Algerian and 
Tunisian adults. PLoS One 2013;8:e75640

18. Zhang C, Liu S, Yang M. Hepatocellular carcinoma and obesity, 
type 2 diabetes mellitus, cardiovascular disease: causing fac-
tors, molecular links, and treatment options. Front Endocrinol 
(Lausanne) 2021;12:808526.

19. Kotsis V, Martinez F, Trakatelli C, Redon J. Impact of obesity in 
kidney diseases. Nutrients 2021;13:4482.

20. Drozdz D, Alvarez-Pitti J, Wójcik M, Borghi C, Gabbianelli R, 
Mazur A, et al. Obesity and cardiometabolic risk factors: from 
childhood to adulthood. Nutrients 2021;13:4176.

21. Lin X, Li H. Obesity: epidemiology, pathophysiology, and ther-
apeutics. Front Endocrinol (Lausanne) 2021;12:706978.

22. Skoczek-Rubińska A, Bajerska J. The consumption of energy 
dense snacks and some contextual factors of snacking may 
contribute to higher energy intake and body weight in adults. 
Nutr Res 2021;96:20–36.

23. Marangoni F, Martini D, Scaglioni S, Sculati M, Donini LM, 
Leonardi F, et al. Snacking in nutrition and health. Int J Food 
Sci Nutr 2019;70:909–23.

24. Mattes RD. Snacking: A cause for concern. Physiol Behav 
2018;193:279–83.

25. Avery A, Anderson C, McCullough F. Associations between 
children's diet quality and watching television during meal or 
snack consumption: A systematic review. Matern Child Nutr 

2017;13:e12428.
26. Rosiek A, Maciejewska NF, Leksowski K, Rosiek-Kryszewska 

A, Leksowski Ł. Effect of television on obesity and excess of 
weight and consequences of health. Int J Environ Res Public 
Health 2015;12:9408–26.

27. Guran T, Bereket A. International epidemic of childhood obe-
sity and television viewing. Minerva Pediatr 2011;63:483–90.

28. Wunsch K, Kienberger K, Niessner C. Changes in physical ac-
tivity patterns due to the covid-19 pandemic: a systematic 
review and meta-analysis. Int J Environ Res Public Health 
2022;19:2250.

29. Mitra AK, Bhuiyan AR, Jones EA. Association and risk factors 
for obstructive sleep apnea and cardiovascular diseases: a sys-
tematic review. Diseases 2021;9:88.

30. Melone MA, Tourny C, Gehlbach BK, Schmidt EL, Lalevée M, 
L'Hermette M. Prevalence and risk factors of poor sleep qual-
ity in collegiate athletes during covid-19 pandemic: a cross-
sectional study. Int J Environ Res Public Health 2022;19:3098.

31. Donzella SM, Kohler LN, Crane TE, Jacobs ET, Ernst KC, Bell ML, 
et al. COVID-19 infection, the covid-19 pandemic, and chang-
es in sleep. Front Public Health 2022;9:795320.

32. Kumar N, Gupta R. Disrupted sleep during a pandemic. Sleep 
Med Clin 2022;17:41–52.

33. Yılmaz Y, Erdoğan A, Bahadır E. Fear, anxiety, burnout, and 
insomnia levels of healthcare workers during covid-19 pan-
demic in Turkey. Psychiatr Danub 2021;33:350-6.

34. Benincasa V, Passannante M, Perrini F, Carpinelli L, Moccia G, 
Marinaci T, et al. Burnout and psychological vulnerability in 
first responders: monitoring depersonalization and phobic 
anxiety during the covid-19 pandemic. Int J Environ Res Pub-
lic Health 2022;19:2794.

35. Keller FM, Derksen C, Kötting L, Dahmen A, Lippke S. Distress, 
loneliness, and mental health during the COVID-19 pandemic: 
Test of the extension of the evolutionary theory of loneliness. 
Appl Psychol Health Well Being 2023;15:24–48.

36. Taylor C, Lafarge C, Cahill S, Milani R, Görzig A. Living through 
lockdown: A qualitative exploration of individuals' experienc-
es in the UK. Health Soc Care Community 2022;30:2240–9.

37. Melamed OC, deRuiter WK, Buckley L, Selby P. Coronavirus 
disease 2019 and the impact on substance use disorder treat-
ments. Psychiatr Clin North Am 2022;45:95–107.

38. Bourdas DI, Zacharakis ED, Travlos AK, Souglis A, Georgali TI, 
Gofas DC, et al. Impact of lockdown on smoking and sleep-
ing in the early COVID-19 presence: Datasets of Greek Adults 
sample. Data Brief 2021;39:107480.

39. Elbarazi I, Saddik B, Grivna M, Aziz F, Elsori D, Stip E, et al. The 
impact of the covid-19 "infodemic" on well-being: a cross-sec-
tional study. J Multidiscip Healthc 2022;15:289–307.


