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Abstract

Many countries introduced the requirement to wear masks in public spaces for containing
SARS-CoV-2 making it commonplace in 2020. Up until now, there has been no
comprehensive investigation as to the adverse health effects masks can cause. The aim
was to find, test, evaluate and compile scientifically proven related side effects of wearing


https://pubmed.ncbi.nlm.nih.gov/33923935/
https://pubmed.ncbi.nlm.nih.gov/?term=Kisielinski+K&cauthor_id=33923935
https://pubmed.ncbi.nlm.nih.gov/33923935/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Giboni+P&cauthor_id=33923935
https://pubmed.ncbi.nlm.nih.gov/33923935/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Prescher+A&cauthor_id=33923935
https://pubmed.ncbi.nlm.nih.gov/33923935/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Klosterhalfen+B&cauthor_id=33923935
https://pubmed.ncbi.nlm.nih.gov/33923935/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Graessel+D&cauthor_id=33923935
https://pubmed.ncbi.nlm.nih.gov/33923935/#affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=Funken+S&cauthor_id=33923935
https://pubmed.ncbi.nlm.nih.gov/?term=Funken+S&cauthor_id=33923935
https://pubmed.ncbi.nlm.nih.gov/33923935/#affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?term=Kempski+O&cauthor_id=33923935
https://pubmed.ncbi.nlm.nih.gov/33923935/#affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=Hirsch+O&cauthor_id=33923935
https://pubmed.ncbi.nlm.nih.gov/33923935/#affiliation-8
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc8072811/
https://doi.org/10.3390/ijerph18084344

masks. For a quantitative evaluation, 44 mostly experimental studies were referenced, and
for a substantive evaluation, 65 publications were found. The literature revealed relevant
adverse effects of masks in numerous disciplines. In this paper, we refer to the
psychological and physical deterioration as well as multiple symptoms described because
of their consistent, recurrent and uniform presentation from different disciplines as a
Mask-Induced Exhaustion Syndrome (MIES). We objectified evaluation evidenced
changes in respiratory physiology of mask wearers with significant correlation of O, drop
and fatigue (p < 0.05), a clustered co-occurrence of respiratory impairment and O, drop
(67%), N95 mask and CO;rise (82%), N95 mask and O, drop (72%), N95 mask and
headache (60%), respiratory impairment and temperature rise (88%), but also temperature
rise and moisture (100%) under the masks. Extended mask-wearing by the general
population could lead to relevant effects and consequences in many medical fields.

Keywords: MIES syndrome; N95 face mask; adverse effects; contraindications; dyspnea;
headache; health risk assessment; hypercapnia; hypoxia; long-term adverse effects; masks;
personal protective equipment; physical exertion; risk; surgical mask.
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Figure 1 Scoping review flow diagram according to the PRISMA scheme.
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Figure 2 Overview including all 44 considered studies with quantified, significant adverse
effects of masks (black dots and black rectangles). Not all studies examined each mentioned

parameter, as focused or subject-related questions were often in the foreground. Gray fields

correspond to a lack of coverage in the primary studies, white fields represent measured effects.
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Figure 3 Pathophysiology of the mask (important physical and chemical effects): lllustration of
the breathing resistance* and of the dead space volume of an N95 mask in an adult. When

breathing, there is an overall significantly reduced possible gas exchange volume of the lungs of
minus 37% caused by the mask (Lee 2011) [60] according to a decrease in breathing depth and
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Figure 4 Unfavorable mask effects as components of Mask-Induced Exhaustion Syndrome
(MIES). The chemical, physical and biological effects, as well as the organ system consequences
mentioned, are all documented with statistically significant results in the scientific literature

found (Figure 2). The term drowsiness is used here to summarize any qualitative neurological
deficits described in the examined scientific literature.
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Figure 5 Diseases/predispositions with significant risks, according to the literature found, when

using masks. Indications for weighing up medical mask exemption certificates.




