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ABSTRACT

The 2019 coronavirus disease (COVID-19) pandemic and associated lockdown periods had a significant
negative impact on mood, health, and quality of life. This study evaluated to what extent the lockdown
periods in Argentina had an impact on immune fitness, i.e., the body’s capacity to respond to health cha-
llenges (such as infections) by activating an appropriate immune response, and sleep quality of university
students in Buenos Aires. A retrospective survey among students (N=482, 29.3% males, mean (SD) age
of 22.6 (3.5) years old) revealed that, compared to before COVID-19, both immune fitness and sleep
quality were significantly poorer during the COVID-19 pandemic (p < 0.001). The effects were most
pronounced during the lockdown periods. No relevant sex and age differences were found. In conclusion,
the COVID-19 lockdown periods had a significant negative impact on immune fitness and sleep quality.
This observation is of concern, as previous research showed that a poor immune fitness is associated with
experiencing more severe COVID-19 symptoms when infected with SARS-CoV-2.
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INTRODUCTION

The 2019 coronavirus disease (COVID-19)
pandemic has profoundly impacted public health
worldwide. In Argentina, as in many other cou-
ntries, strict lockdown measures were imple-
mented to curb the spread of the virus. While
these measures were deemed necessary to control
infection rates, they also introduced significant

disruptions to daily life, potentially affecting
both physical and mental health."® Furthermo-
re, similar to other countries, university students
in Argentina reported significantly poorer mood
and reduced quality of life during the lockdown
periods.®

One of the most important assets to maintain
health and prevent disease is adequate immune
fitness. Immune fitness refers to the body’s ca-
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pacity to respond to health challenges (such
as infections) by activating an appropriate
immune response.®® Immune fitness is the
self-reported perception of how well the im-
mune system functions, and can be assessed
using a single item scale, ranging from 0 (very
poor) to 10 (excellent).®’ Adequate immune
fitness is essential to maintain good health,
by preventing or resolving disease. Research
has shown that the immune system is involved
in the pathology of various chronic diseases,
including autoimmune disorders, cardiovas-
cular diseases, and metabolic syndromes.”
Moreover, significant correlations have been
found between assessments of immune fit-
ness and lifestyle factors such as diet™”; body
weigh] physical activity?, alcohol con-
sumption®, and sleep quality.t¥

In the context of the COVID-19 pandemic,
immune fitness has gained attention due to its
potential role in mitigating the severity of the
disease. Kiani et al.* found that individuals
with better immune fitness reported less severe
COVID-19 symptoms and that immune fit-
ness is a strong predictor of both the number
and severity of symptoms. Therefore, unders-
tanding the impact of lockdown periods on
immune fitness is crucial.

This study aims to evaluate the impact
of the COVID-19 lockdown periods on the
immune fitness and sleep quality of Buenos
Aires university students. Comparisons were
made between periods before the pandemic
and during various phases of lockdown, with
an exploration of potential sex and age diffe-
rences.® Based on results from comparable
studies that our research group conducted
in other countries"”"), it was hypothesized
that both immune fitness and sleep quali-
ty would be significantly poorer during the
lockdown periods compared to before the
pandemic.

METHODS

University students in Buenos Aires (18 to
35 years old) were invited via email to com-
plete a retrospective online survey. The data
were collected between July 2021 and Novem-
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ber 2021, via QuestionPro. The Ethics Review
Board of the University of the West of Scot-
land approved the study (approval code: 2021-
16410-13697; date of approval: 18 May 2021)
and electronic informed consent was obtained
from the participants. The survey was con-
ducted in Spanish language. A detailed des-
cription of the study methodology is published
elsewhere.??

Demographic data considered for the cur-
rent analyses were age and sex (male or fe-
male). Immune fitness was assessed with a
single-item scale ranging from O (very poor) to
10 (excellent).® The scale has been used suc-
cessfully in pervious research, which showed
significant relationships between self-report-
ed immune fitness and biomarkers of system-
ic inflammation.®Y Other research revealed
that the single item immune fitness scale has
a high-test retest reliability.?? Sleep quali-
ty was rated on a scale ranging from 0 (very
poor) to 10 (excellent). 22 Periods assessed
included® BP, before COVID-19,® L1, the
first lockdown period, March - December
2020, NL, the no lockdown period, Janu-
ary-March 2021, and® L2, the second lock-
down period, April 2021 to July 2021.

IBM SPSS Statistics (Version 29.0) was
used to analyze the data. Within-subject com-
parisons with BP were made with the Related-
Samples Friedman’s Two-Way Analysis of Va-
riance by Ranks test. A Bonferroni correction
was applied, and differences were considered
significant if p < 0.017. Between group compa-
risons included sex (males versus females) and
age (young students, 18 to 24 years old, versus
older students, 25 to 35 years old), using the
Independent Samples Mann-Whitney U Test.
Differences between the groups were conside-
red significant if p < 0.0125 (after Bonferroni’s
correction).

RESULTS

A total of N=482 students (145 males and
337 females) completed the immune fitness
and sleep quality scales. They had a mean (SD)
age of 22.6 (3.5) years old. The outcomes are
summarized in Table 1 and Figure 1.
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Table 1. Immune fitness and sleep quality outcomes. Compared to BP, immune fitness was signi- | ¢
T — \ B ; NL 1y ficantly poorer during L1 (p < 0.001), NL (p = %
fitness 0.003), and L2 (p < 0.001). No significant sex | S
. (o]
Overall 82 | 7908) (26;‘7) . (27-05)* (26-57) , | orage dlfferer.lces were fqund. Compared to |
i : : BP, sleep quality was significantly poorer du- | °
. r
Males ws (7800 | 28 |is@n| B0 ring L1 (p < 0.001) and L2 (p < 0.001). Sleep | =
(2.5) .7)* . . . Lo . -
e ~” p quality during NL did not significantly differ | o
Females BT 11900 | e | aoy | @ayr from BP (p = 0.246). No significant sex diffe- | ©
s | 75 7 rences were found. Although BP sleep quality | =z
18-24yearold | 369 | 80(18) | )5 | (00« | 26 | was significantly poorer among older students |
= 0.001), no significant differences in slee S
25-35yearold | 113 | 7.7(1.8) 6'6* 72 9@y (P ) ), )18 Pl
@2* | (.8 quality according to age group were found du- | <
Sleep N B 0 - 5 ring the COVID-19 pandemic. o
quality =
2
Overall 482 | 6.8(2.1) (25 72)* (g';) (25'54)* -
5'3 6'4 5'5 DISCUSSION o
. f . o
Males 145 | 6.7(1.9) 28" | @3 (2.5)* ‘ -
2 | ea ” This study demonstrated that the lockdown |~
Females 337 168@D | e | @1y | @5* | periods during the COVID-19 pandemic had | 2
eanvearoid | 360 |escao | 52 6.5 53 direct negative health effects on Argentinean | 2
ahyearo 220 26)* | 2 | (6)* university students. Compared to before the Z
’ . . @
2535 yearold | 113 263 2573* ;i(l) 25.26* COVID-19 p.andemlc,. both immune fitness q
@0 | @] @0 | @2 and sleep quality were significantly poorer du- | >
Mean (SD) of immune fitness and sleep quality ratings are ring t.he lockdown perlods. No relevant sexand :E"
shown for the overall sample, and according to sex (males versus ~ age differences were observed. -
females) and age group (18-24 versus 25-35 year old). Signifi- These ﬁndings are in line with those re- =
cant differences from BP (p < 0.017, after Bonferroni’s correc- d f h . h G a
tion) are indicated by *. Significant age differences (p < 0.017, ported 1or other countries such as er'mfmy °
after Bonferroni’s correction) are indicated by t. No significant and the Netherlands and Italy, where similar -
sex differences (p < 0.017, after Bonferroni’s correction) were declines in immune fitness and sleep quality z
found. Abbreviations: N = number of participants, BP = before b d dults duri @
COVID-19, L1 = the first lockdown period (March - December WErE observe an.long young adu ts uring -
2020), NL = the no lockdown period (January-March 2021), L2 the lockdown perlods.(”'l” These and other o
= the second lockdown period (April 2021 to July 2021). studies also pointed at profound negative °

Figure 1. Immune fitness and sleep quality during the
COVID-19 pandemic.
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Mean (SD) of immune
fitness (Figure 1a) and
sleep quality (Figure 1b)
s are shown. Signifi-
cant differences from
BP (p < 0.017, after
Bonferroni’s correc-
tion) are indicated by

*, Abbreviations: BP
=before COVID-19,
L1 = the first lock-
down period (March

- December 2020),

b NL = the no lockdown
period (January-March
2021), L2 = the second
lockdown period (April
2021 to July 2021).
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>
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Sleep quality
®

o
*

o

BP L1 NL L2

mood effects accompanying the lockdown
periods.® 2% The consistency across diffe-
rent populations underscores the widespread
impact of lockdown measures on young
adults’ health and wellbeing.

These findings have implications that are
relevant for future pandemics. While lock-
downs were effective in reducing the spread
of the virus, it is crucial to weigh these bene-
fits against the significant negative effects on
health, mood, and well-being.?*2% Of note,
research in Dutch adults who tested positive
for SARS-CoV-2 found that immune fitness
was the best predictor of the presence and se-
verity of COVID-19 symptoms.® Therefore,
in terms of pandemic preparedness, preventive
strategies should aim at establishing adequa-
te immune fitness in the general population

V.110/N° 3
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by promoting a healthy lifestyle, including a
healthy diet, regular physical activity, and good
sleep quality.

Limitations of the study include its retros-
pective nature, which may result in recall bias.
Due to the retrospective design, no biomarker
assessments to support self-reported immune
fitness outcomes, and no objective assessments
of sleep (e.g., actigraphy or polysomnography)
could be made. As the study was limited to 18-
to 35-year-old students, it is unclear to what
extent the findings can be generalized to the
general population, including non-students
and older age groups.

Notwithstanding these limitations, the
study revealed that the COVID-19 lockdown
periods had a significant negative impact on
immune fitness and sleep quality of Argenti-
nean university students. Ensuring that public
health measures do not disproportionately im-
pact young adults’ health is crucial, and main-
taining a balance between controlling virus
spread and preserving overall well-being is
essential. Further research should explore the
long-term effects of these findings and identi-
ty strategies to mitigate the negative impacts
observed.

In conclusion, the study highlights the
importance of considering the broader health
impacts of lockdown measures, particularly on
young adults. Adequate immune fitness and
sleep quality are vital for overall health and
resilience against infections, including CO-
VID-19. Public health strategies should prio-
ritize holistic approaches that support overall
well-being, including immune function and
mental health, both during and after pande-
mic situations.
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RESUMEN

La pandemia debido al coronavirus 2019 (COVID-19) y los periodos de confinamiento impac-
taron negativamente en el estado de d4nimo, la salud y la calidad de vida. Este estudio evalud el
impacto de los periodos de confinamiento en Argentina sobre la capacidad inmunolégica, es
decir, la capacidad del cuerpo para responder a desafios de salud (como infecciones) a través de
la activacién de una respuesta inmunolégica apropiada, y la calidad del suefio de los estudiantes
universitarios de Buenos Aires. Una encuesta retrospectiva entre estudiantes (N=482, 29.3%
varones, con una edad promedio (DS) de 22.6 (3.5) afios) revel6 que, tanto la aptitud inmu-
nolégica como la calidad del suefio fueron significativamente peores durante la pandemia de
la COVID-19 (p < 0.001). Los efectos fueron mas pronunciados durante los periodos de con-
finamiento. No se encontraron diferencias relevantes debidas al sexo y la edad. En conclusién,
los periodos de confinamiento por COVID-19 tuvieron un impacto negativo significativo en
la capacidad inmunolégica y en la calidad del suefio. Esta observacion es preocupante, ya que
investigaciones previas mostraron que una aptitud inmunolégica deficiente estd asociada con
experimentar sintomas mds graves de la enfermedad por COVID-19 cuando se estd infectado
con el virus SARS-CoV-2.

Palabras clave: COVID-19; confinamiento; aptitud inmunoldgica, calidad del suefio, estu-
diantes, Argentina.
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