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Abstract

Pulse oximeters were used to assess peripheral blood saturation
in children at elementary school exit. 249 children were tested in 9
different collective citizenship actions organized in five cities. Oximetric
measurements were performed with the children parents agreement under
the supervision of a general practitioner or professional nurse in the
presence of an usher or a sworn civil public officer. A questionnaire on
the side effects and symptoms of wearing a mask at school for prolonged
hours was offered to the children and their parents. 84.7% of the children
declared having experienced one side effect such as headache, difficulty
concentrating, abnormal fatigue, drowsiness, irritability, itching, skin
eruption, anxiety... Difficulty breathing during the day (suffocation in one
case) was reported by 56.4% (119/211) of the children who answered the
questionnaire and 14.5% had a pathological oxygen saturation value SpO2
<95%. This study describes the profound physiological and psychological
discomfort children have experienced wearing masks at school from end
Oct. 2020 to Apr. 2022.

Keywords: Covid-19, mask, elementary school, children, pulse oximetry,
hypoxemia, SpO2, oxygen saturation, wearing masks, side effects, psycho-
social impact.

Introduction

On October 29, 2020, the prime minister of France announced that
wearing a mask was mandatory at elementary school for children of age 6-11
years. This obligation along with a whole series of drastic restrictions on
individual freedom (lock-downs, vaccine and Covid-19 passport to access
hospitals, shopping centers and having the right to travel) lasted one and a half
year till April 2022. This public health measure was taken on the speculative
assertion that masks would prevent the spread of the pandemic throughout
families, and thus would spare the lives of many frail and older people as
well as adults at risk. This decision seems to have been made on an ill-defined
ground without any study or consideration for the potential immediate side
effects and long-term impact on the physiological and psychological well-
being of young children. It became all the more questionable when the French
minister of health surprisingly declared in April 2021 that, in fact, children
were contaminated only a little and subject to contaminating each others
only a little as well. As of today, there is still no evidence published on the
public health benefit of young children wearing a mask at school. In contrast,
several studies in France and in Europe have brought to the fore a number
of symptoms of immediate discomfort and potential long-term impact on
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cognitive and social abilities children have experienced after
wearing masks at school all day long for prolonged periods
of time [1-4].

As soon as December 2020, a manifesto issued by a
group of professional nurses specialized in pediatrics had
warned about a number of issues related to children wearing
masks at school [5]. Although this manifesto was thoroughly
documented and communicated to the French government,
no nationwide study was initiated. One year later, another
assessment with further analysis of the impact of the Covid-19
sanitary measures on children health was conducted by
the Enfance et Libertés public association, reflecting the
legitimate concern growing in the public about the children
health. It was published in February 2021 but still was left
without any response from the government [6]. This is why
we have undertaken to further investigate the physiological
effects and the here-above mentioned risks of wearing a mask
at school, directly, by oximetric measurement on the children
and using a questionnaire, both performed on a voluntary
basis by their parents. The objective of the Collectif Citoyens
Oxytest, our group of citizens, was to supervise and provide
support to a nationwide inquiry with the help of general
practitioners (GPs) and professional nurses, under the control
of ushers and duly sworn persons to insure irreproachable
ethics.

Methods

A protocol was setup to measure the peripheral blood
oxygen level in children with a pulse oximeter at the moment
they leave school. A pulse oximeter is a non-invasive device
that measures blood oxygen saturation (SpO2) via a beam of
light that crosses the skin of the tip of a finger [7].

The participation in the study was made on a voluntary
basis by parents who agreed on the protocol beforehand via
an associative network of citizens sharing the same concern
about the health of their children. Measurements were
performed by the child's parents (or legal representative)
assisted by a GP or a nurse under the control of a sworn civil
public officer. They all signed the individual oximetric data
collection form (Appendix Al).

A kit, together with a tutorial on YouTube, was provided
on internet with the aim to make the oximetric measurement
easy to access, effective and reproducible [8,9]. The whole
measurement protocol was performed as follows under the
supervision of a GP or a professional nurse assisting the
child's parent:

1. The health professional made sure the hands of the child
were correctly warmed.

2. The oximeter was appropriately disinfected before every
measurement.

3. The oximeter was placed on the child's index finger. It
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was started. Two digital measurements were rapidly
indicated: the pulse and the oxygen saturation, usually
between 99% and 95%. The healthcare professional
waited measurements are stabilized before recording
them.

4. The two values were recorded with the other information
on the individual data collection form.

5. Particular attention was paid to oxygen saturation values
below or equal to 95%:

6. if the saturation value is between 96% and 99% it was
simply recorded and the test stops, if the saturation value
was below or equal to 95% it should then be carefully
noted and it was advised to attach a photography of the
oximeter to the data collection form.

7. After the test, the child removed its mask and was offered
to breath without wearing a mask for 10-15 minutes, for
instance by running and playing normally.

8. A second test was performed thereafter and results were
noted.

9. All other information were noted. It was possible to bring
a weighing scale if one wished to record the child's weight
more accurately than the parents declaration.

10. The parents (or the legal representative), the general
practitioner and the sworn civil public officer signed the
individual data collection form.

A questionnaire (Appendix 1) was offered to the children
and their parents to record side effects and symptoms
experienced by the children including: headaches, abnormal
fatigue, drowsiness, irritability, discomfort, nosebleeds,
itching, problem wearing glasses and difficulty breathing,
with an open question on the other possible symptoms the
children may have experienced.

Results
Locations of data collection actions

Nine oximetric data collection actions were performed in
France during the school year 2020-2021: one in Fillinges
(Department of Haute-Savoie) on 26 March 2021 with the
presence of 3 GPs, 3 nurses and 1 sworn public officer; two
in Gennevilliers (Department of Val d’Oise, Greater Paris
region) on 20 May and 22 June 2021 with the presence of
2 GPs, 1 nurse and sworn locally elected authorities; four
in Montfermeil (Department of Seine-Saint-Denis, Greater
Paris region) in June 2021, 3 of which having taken place
in recreational centers after school, one in Narbonne
(Department of Aude) on 3 June 2021 with the presence of
1 GP, 1 nurse and 1 sworn public officer. The last one has
taken place at school exit in Cuxac-d'Aude (Department of
Aude) on 4 June 2021 with the presence of 1 GP, 1 nurse and
1 sworn public officer.
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Tested children population

249 pupils from 1% grade to 5* grade (mean age 7.1 years)
were tested (Figure 1). The mean duration of wearing a mask
was 7.37 h/day, 14% of the masks worn were cloth masks and
86% surgical masks.

Measurement synthesis

Figure 2 gives the distribution of peripheral blood
oxygen saturation (SpO2) measured at school exit in outdoor
environment with children keeping wearing their masks: 51
children had a SpO2 value < 96% and 36 a SpO2 value <
95%.

A second measurement could be performed after a
recovery time of 5 to 10 minutes without mask in only 36
children, among the 51 ones with a SpO2 value < 96%. All
but 4 children have recovered a SpO2 value > 96% (Figure
3). We note that in the group of children with worrying
hypoxemia, there was the same proportion of cloth masks
(13.9%) as in the overall children population tested.

M boys M girls
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Figure 3 compares SpO2 saturation values at school exit
with those obtained after a recovery time of at least 5 minutes
without mask for 36 children with an initial saturation < 96%.

Questionnaire results

The questionnaire results were collected in Figure 4 and
Table 1. The children from Narbonne and Cuxac-d'Aude
(n=38) were not questioned about possible side effects and
thus the percentages of Table 1 were calculated for only 211
children. In total, 84.7% of children (211/249) (100% of the
children questioned) have answered having experienced one
symptom listed in Figure 4 and 80.3% (200/249) (94,7%
of those who answered the questionnaire) declared having
experienced at least one other symptom listed in Table 1.
57% (142/249) have experienced 3 symptoms or more.
Difficulty breathing during the day were reported by 56.4%
(119/211) of the children questioned on side effects, and
suffocation was reported in one case. Problem wearing
glasses was reported in 24.2% (51/211). Some had stopped
wearing glasses in class.

T 4th grade
B 2nd grade W 5th grade
BN 3rd grade W others
Figure: 1

100
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Figure 2: Distribution of Peripheral oxygen saturation (SpO,) in Children.
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Figure 3: Oxygen Saturation Change in Pupils at School exit
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Figure 4
Other symptoms and side effects Nb %
Difficulty breathing 119 56.4
Difficulty wearing glasses 51 24 .2
Trouble concentrating 9 4.3
Insomnia 4 1.9
Abdominal pain 4 1.9
Refusal to go to school 3 1.4
Feeling too hot ] 2 0.9
Rhinorrhea sneezing 2 0.9
Oppressive feeling, anxiety crisis, cries 1 0.5
Dry lips and spots on the face 1 0.5
Feeling of suffocation 1 0.5
Pain behind the ears 1 0.5
Dizziness 1 0.5
Vomitting i 0.5

Table 1
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Discussion

The present study was initiated after some parents had
decided on their own to measure the oxygen saturation in
their children weakened after a day at school with a mask.
Discovering with astonishment low SpO2 values in their
children, they became whistle blowers. Ofnote, 50 associations
or children parents have attempted to conduct similar actions
in other French cities, but they were confronted with refusal
from the French national education (Ministére de I’Education
Nationale) and sometimes their action was forbidden by the
city authorities or by pressure from the departmental prefect.

As of April 2023, it is indisputably admitted that
wearing a mask for long hours during the day has immediate
detrimental adverse effects on health, including: itching,
headache, and restriction of oxygen in two thirds of
the people [4]. "Extended mask-wearing by the general
population could lead to relevant effects and consequences
in many medical fields and cause contamination in public
spaces due to improper mask disposal" [3]. Here, the results
show very clearly the negative impact of wearing a mask on
peripheral blood oxygen saturation in school children. The
proportion of children, between 6 and 11 years old, reporting
immediate side effects and symptoms was very high (84.7%).
Main symptoms were: headaches, difficulty breathing
(including one case of suffocation), trouble concentrating,
drowsiness, insomnia. Not less than 36 children (14.5 %) had
a pathological SpO2 value < 95%. The detrimental effect on
health was not dependent on the type of mask, cloth mask or
surgical mask.

Despite the fact that oxygen saturation returned to at least
96% in most children after 5 to 10 minutes of free breathing,
it is legitimate, medically speaking, to raise concerns that
hypoxemia, repeated every day for a year and a half, may
have had a long term detrimental effect on the children normal
cognitive and social development [5,6,10], with possible
effect on the development of their brain capacity. In the latter
respect there is a total absence of clinical and epidemiological
data since this is the first time since the Spanish flu of 1918-
1919 that such a social hysteria and mass-coercion existed
[11]. A study on mice subjected to chronic mild hypoxia (i.e.
constant oxygen deprivation) over a period of two weeks
showed cerebrovascular remodeling [12]. Here, the children
were subjected to wearing a mask as long as one third of
the day, and certainly the damages on their learning process
and psychology should be our prime concern. Nonetheless,
scientific studies should be undertaken on the physiological
effects of wearing a mask, not only measuring oxygen
saturation but also the possible development of germs along
with other physiological parameters.

Masks and induced hypoxemia may have medical
implications. It is conceivable that masked adults, especially
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the elderly, may have also suffered from potential mask-
induced chronic hypoxemia, as did children. Hypoxemia
has been shown to be a risk factor for progression to the
dangerous inflammatory phase of COVID 19; conversely,
oxygen therapy would be protective [13,14]. In the elderly
hypoxemia could significantly promote the onset of
inflammation and increase the morbidity and mortality of
the disease. In children, the consequences are quite certainly
negligible in this respect, as almost all have benign forms.

In fact, the general social issue of constantly wearing
masks with its implications on how western societies can
treat their children is so sensitive that a complete article can
be found in the Science section of the broad-public audience
National Geographic magazine that claims that wearing mask
at school on a permanent basis is of absolutely no harm for
the children, regardless of the aspect considered : medical,
cognitive, social and psychological [15]. Of course, this
cannot be true as human beings are by nature not meant to
breath through a mask.

In the French manifesto for the children of Dec. 2020,
the negative effects observed by professionals in pediatric
are very clearly defined. Children have had difficulty to
understand and listen to other persons, in particular when
listening to the referent adults. They develop also difficulties
in learning, especially learning phonemes in the first and
second grades, and their capacity to recognize and acquire
emotions is hampered. In addition, perturbations have been
observed on the psychological and social relationship levels
with children perceiving their environment as anxiety-
provoking, implying perturbations in their relationships
to other persons due to physical distancing and the loss of
the sense of touch along with the idea that other persons
are dangerous. The worse psychological torment inflicted
was undoubtedly the feeling that they may cause the death
of a relative. All these psychological torments may have an
impact on the personality development [5,16-19].

We have noted that children were particularly happy
and comforted that adults get interest in them and have all
answered the questionnaire with interest. Surprisingly, we
have noted that most of the parents did not discuss with
their children the problems they encountered with wearing
a mask at school and that they discovered the discomfort
of their children on that occasion. They were surprised and
sometimes very concerned as well about the answers of their
children to the questionnaire. We cannot help thinking.

Conclusion

The side effects of hypoxemia in children wearing mask
at school have been dramatically underestimated and unduly
disregarded by the French health authorities and government
during the Covid-19 crisis.
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