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Abstract: Apart from well-known respiratory symptoms, less frequent symptoms also appear as a
direct result of COVID-19 infection, or as indirect effects of the recommended quarantine and related
lifestyle changes. The impact of the COVID-19 pandemic on human skin is predominantly focused
on in this article. Cutaneous manifestations, including redness, chilblain-like symptoms (COVID
toes), hives or urticaria rash, water blisters, and fishing net-like red-blue patterns on the skin, may
appear as accompanying or as systemic COVID-19 symptoms with potential lesions at different skin
sites. These symptoms were related to skin phototypes and vitamin D deficiency. Moreover, Black,
Asian, and minority ethnic origin patients are found to be more sensitive to COVID-19 infection than
Caucasians because of vitamin D deficiency. The region of population with lighter skin phototypes
have a significantly higher chance to develop cutaneous manifestations than population with dark
skin. In addition, adverse effects, such as skin barrier damage and irritation, may also occur due to
extensive personal protective equipment usage (e.g., masks, protective suits, and a few others) and
predominately alcohol-based sanitizers. This manuscript covers various aspects of COVID-19 and its
clinical skin manifestations.

Keywords: COVID-19; skin manifestations; immunological response; PPEs

1. Introduction

Since the beginning of the COVID-19 pandemic, millions of people have lost their lives
due to the lethal and contagious nature of the virus. The statistical data showed that the
virus killed nearly 6.4 million people worldwide, including 1 million people in the United
States alone [1]. The effect of the virus was so significant that it drastically affected all age
groups of the population. Specifically, the geriatric and pediatric populations were highly
affected by the severity of the COVID-19 virus compared to the younger generation [2].
The pandemic waves occurred at different times in different parts of the world, and this
contagious virus gripped the world. The severity of the pandemic significantly increased
over time and caused a range of manifestations, including skin-related manifestations. Due
to the contagious and lethal nature of the virus, people were restricted to staying at their
homes without traveling. Consequently, these restrictions on people’s lives showed various
effects in the forms of physical, mental, and emotional health [3].

People spent several months inside their homes without exposure to enough sunlight
to meet a minimum requirement for normal human body homeostasis to prevent various
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disease complications. This causes multiple skin manifestations due to the deficiency of
sunlight uptake, i.e., synthesis of vitamin D is reduced in the skin, affecting the multiple
molecular pathways responsible for normal metabolism and processes [4]. It has been
reported that the COVID-19 virus attacks human cells by targeting angiotensin-converting
enzyme-2 (ACE-2), and ACE-2 is abundantly expressed in keratinocytes, epidermis, and
dermis, which is mainly responsible for the COVID-induced skin manifestations [5]. ACE-2
is not restricted to a specific part of the skin, as it is also expressed in sweat glands and
other body tissues. In the case of skin-related disorders, the deteriorated skin allows
the entrance and creates an opportunity to penetrate the epidermis and other skin parts.
Qiannan Xu et al. demonstrated that the SARS-CoV-2 protein binds with the ACE-2 recep-
tor in the stratum basale and dermis, which pose a higher risk of skin infection for the
patient. Apart from skin infection, the most vulnerable organ to this virus was the lungs.
The skin diseases such as psoriasis, atopic dermatitis, and any other inflamed skin diseases
leave the skin in a more deteriorated condition if left untreated, which becomes an easy
target for the virus and enables its transmission [6,7]. In addition, the current therapy of
inflammatory disease mediated by COVID-19 has significant effects [1]. Several studies
have shown that COVID-19-exposed and non-exposed patients have different therapeutic
regimes for skin-related disorders such as pemphigus vulgaris, psoriasis, atopic dermatitis,
and acute dermatomyositis [2]. Therefore, the risk–benefit ratio should be considered
before initiating any therapy for skin disorders due to the compromised immune system of
the patients.

Yuka et al. examined and demonstrated the impact of COVID-19 on skin cancer
diagnosis. The findings revealed that the pandemic delayed skin cancer diagnosis due
to restricted resources. However, preventive steps could be considered to stop the de-
lay in diagnosis and avoid the comorbidities of illness associated with skin cancer and
COVID-19 [8]. In another case-control study in Europe, the impact of COVID-19 on the
treatment delay of skin cancer was investigated, and that study showed the negative impact
of COVID-19 on the treatment of skin cancer, which resulted in an increase in the incidence
of SCC [9]. Therefore, considering these scientific shreds of evidence, it can be said that the
impact of the COVID-19 pandemic has enormously affected people across all age groups.

Hence, we extensively reviewed the literature to study the impact of COVID-19 on
the skin. We have covered a range of skin-related topics and the impact of COVID-19 on
them. The symptoms associated with the skin manifestations due to COVID-19 have been
widely described, including the physiological burden on the skin. The impact on the most
vulnerable strata of the population, the effect of sanitizers, gloves, and personal protective
equipment, and the impact on different skin colors due to COVID-19 exposure have been
highlighted. In addition, the correlation between vitamin D deficiency and COVID-19,
and the application of sunscreens during the pandemic times and their usage decreasing
significantly has also been covered in the manuscript. It is a first-of-its-kind review article
that has extensively covered the impact of the COVID-19 pandemic on the skin.

2. Skin Manifestations Related to COVID-19

There are various skin manifestations that have been caused by COVID-19 protec-
tive measures directly and indirectly. We have incorporated and summarized the clini-
cal evidence of cutaneous manifestations associated with SARS-CoV in the sections be-
low. In addition, we provide a thorough discussion of clinical evidence on the most
vulnerable population.

2.1. Cutaneous Manifestations Associated with COVID-19

The cutaneous symptoms associated with COVID-19 infection are diverse, with some
symptoms common to other diseases, e.g., Kawasaki disease, and others appearing in
the absence of systemic COVID-19 symptoms, e.g., vesicular lesions [10–12]. It has posed
challenges in their identification and classification and whether these symptoms indicate
direct infection or an association with systemic illness [12]. According to a review compiling
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information from 46 articles involving 998 patients from nine countries with COVID-19-
related skin manifestations, chilblain-like lesions were the most reported dermatologic
COVID-19 symptom, with 40.2%. Maculopapular lesions followed this with 22.7%, urticar-
ial lesions with 8.9%, vesicular lesions with 6.4%, livedoid and necrotic lesions with 2.8%,
and other skin lesions and rashes with 19.8% [13]. Although the exact mechanism of the
skin manifestations is still unknown, hypotheses allude to the role of the immune response
and microvascular injury [14]. The predominant cutaneous COVID-19 manifestations are
shown in Figure 1. Chilblain-like acral lesions, also known as COVID-19 toes, appear
days after systemic COVID-19 symptoms, commonly in young adults and children, as
red/purple blisters or vesicles predominantly on toes and, to a lesser extent, on fingers.
Children often remain asymptomatic with negative COVID-19 tests at the initial cutaneous
manifestation, and the appearance of lesions is attributed to a possible late indication of
the infection [11,14]. Maculopapular lesions generally accompany COVID-19 symptoms,
commonly appearing on the trunk of the body and are associated with itching, scaling,
and a purpuric component. The lesions typically subside within ten days [10,15]. Urticaria
appears concurrently with systemic COVID-19 symptoms lasting about seven days and
is associated with a medium-high COVID-19 severity. They appear as itchy red welts
or plaques with associated purpura, mainly on the trunk and limbs [11,16]. Vesicular
eruptions typically appear before other COVID-19 symptoms, appearing on the trunk and
limbs as small vesicles accompanied by itching [10,17]. Acral ischemia (livedo/necrosis)
lesions often appear as purpuric, necrotic, and hemorrhagic bullae that commonly affect
fingers and toes [18]. It is an occlusive vascular disease that primarily develops simultane-
ously with systemic symptoms. Livedoid and necrotic lesions are often seen in the aged
population with severe COVID-19 symptoms [10].
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Figure 1. Cutaneous manifestations associated with COVID-19. Adapted with permission
from [14,15,18–20].

To confirm this, Cazzato et al. performed a study to investigate the possible association
between SARS-CoV-2, ACE2, and skin manifestations. They performed immunohistochem-
ical investigation from nine different skin samples procured from COVID patients. This
study presented ambiguous findings in which some authors agreed that clinical manifesta-
tions are linked with COVID-19, and some are not linked with COVID-19. However, they
provided broad aspects from other literature to get an overview of the impact of COVID-19
on skin manifestations [21].
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2.2. Cutaneous Manifestations in Children and Pregnant Women

In the pediatric population, if present, the cutaneous symptoms of COVID-19 are
often the first signs of infection before fever and cough [22]. These skin manifestations
can differ between adults and children [23]. According to the Dr. Lloyd, approximately
15% of children infected with the omicron variant showed rashes on the skin [24]. A
significant number of frostbite cases were reported during the first wave in March 2020,
especially in children, but also more in adolescents and young adults, especially on the
feet. Still, the link with COVID-19 remains to be proven [23]. A study on elderly subjects
in France reported that no elderly patient presented skin symptoms such as frostbite or
painful, persistent redness [25]. However, most COVID-19 symptoms developed on the
skin, including periocular inflammation, ischemia, livedo reticularis and petechiae, and
purpura, are more frequently reported in severe cases, compared to other manifestations,
including vesiculobullous, ecchymosis, and maculopapular exanthema. During pregnancy,
there is a higher risk of complications from COVID-19, and the hormonal and immune
changes during this period would also impact the skin manifestations of COVID [26,27].
Such data allude to a link between COVID-19 and its effect on the skin. Figure 2 is
illustrating cutaneous manifestations associated with COVID-19 infection in children (foot)
and pregnant women (belly).
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3. Role of Vitamin D Deficiency and Skin Demographics with COVID-19

Various research groups have investigated the role of vitamin D in combating COVID-
19 with its unique mechanism, and as an adjuvant therapy for COVID-19. In addition, the
effect of vitamin D on skin pigmentation and skin demographics is widely described in the
sections below.

3.1. Understanding the Molecular Mechanisms behind Vitamin D Deficiency

Vitamin D is an immunomodulator and a steroidal hormone produced in the human
skin by exposure to ultraviolet (UV) B rays [28]. It is particularly known for its impact
on various upper respiratory tract infections by stopping hyperinflammatory responses
with activation of the dimerization cascade, releasing nitric oxide, or inhibiting nuclear
factor kappa-light chain-enhancer of activated B cells (NFκB) [29]. COVID-19 is considered
to be an acute respiratory syndrome, and by using the angiotensin-2 converting enzyme
receptor, it triggers a cascade that activates macrophages, interleukins, and the cytokine
storm, consequently responsible for acute respiratory distress syndrome (ARDS) [29]. A
recent study found more than 50% vitamin D deficiency in 40 different countries, mainly in
the elderly. However, in some countries with COVID-19, the rate of vitamin D deficiency
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continues to increase (>70%), especially in the Indian population, which may be due
to dietary phytates and phosphates or a lack of sun exposure [29]. For this reason, a
comparison was performed between patients with and without COVID-19 related to the
level of vitamin D measured in the six months preceding the infection. Different parameters
were measured, such as D-dimer involved in the detection of coagulation and fibrinolysis, C-
reactive protein (CRP)—a protein playing a role in cytokine storm and inflammation—and
length of hospital stay. The multiplication factor between COVID-19 patients with vitamin
D deficiency and those with vitamin D sufficiency was 1.77 [30]. To highlight the association
between vitamin D level and COVID-19 infection, four groups were formed according to
vitamin D level (0–10, 10–20, 20–30, >30 ng/mL). For high vitamin D levels (>30 ng/mL),
D-dimer levels and length of hospitalization decreased. CRP also decreased, suggesting
that vitamin D might have an impact on preventing the progression of inflammation to
acute respiratory distress syndrome (ARDS) [30].

In parallel, the study of Lippi et al. compared vitamin D levels during 2018, 2019, and
2020, when the pandemic began. Vitamin D concentration was not different over the three
years, and no increase in the prevalence of vitamin D deficiency was found during and
after the confinement period. No clinically significant effects on vitamin D levels were
found during the lockdown [31]. In contrast, vitamin D may play a role in ARDS, and
COVID-19 [30]; vitamin D levels were found to be not significantly different during the
COVID-19 period [31], suggesting the need for further investigation into the link between
vitamin D and COVID-19.

3.2. Role of Vitamin D: Skin Pigmentation and Skin Color Demographics

With the spread of the pandemic worldwide, it was found in multiple studies that
severe symptom development because of COVID-19 infection is more constantly reported
in individuals sharing a BAME (Black, Asian, and Minority Ethnic or non-white ethnicity)
origin than in Caucasians [32–37]. A recent study in the UK also reported that over 30%
of COVID-19-affected patients requiring intensive care are of BAME background [33].
Currently, available data attribute poor prognosis of COVID-19 in a colored race to vitamin
D deficiency [38]. People with darker complexion have high levels of melanin, which
protects their skin from the harmful effects of UV exposure [39]. On the other hand, an
increase in melanin levels in the skin reduces the production of vitamin D3, especially
affecting people living in higher altitude geographical locations [40]. When melanin absorbs
UV-B photons, it competes with enzyme 7-dehydrocholesterol’s ability to absorb UV-B
photons to synthesize vitamin D3 [41]. This is especially important since vitamin D3 has
been shown to have immunomodulatory effects [42]. As such, vitamin D3 deficiency
has been linked to an increased risk of viral upper and lower respiratory tract infections,
wheezing, and asthma-related hospitalizations in infants and children [43,44].

The manifestation and appearance of cutaneous pathology also vary widely with
different ethnic backgrounds and skin colors. As previously described in Section 2, common
skin manifestations associated with COVID-19 include redness, chilblain-like symptoms
(COVID toes), hives or urticaria rash, water blisters, the fishing net-like red-blue pattern
on the skin, and rashes associated with multisystem inflammatory syndrome in children.
These cutaneous manifestations have been mostly reported in countries with populations
with lighter skin phototypes, with a paucity of data from the populations with darker
skin phototypes [45]. Inflammatory skin conditions are easily noticeable and typically
present as erythema in lighter skin, whereas in darker skin, they could be more subtle and
present with pigmentary changes [46,47]. There are minor differences in COVID-19 skin
manifestations for patients; while, more subtle dermatoses can present in patients with
darker skin.

Urticaria has been reported to be a common skin manifestation in Caucasian patients
with COVID-19, while the manifestation is not apparent in darker skin [48]. The appear-
ance of hives on the skin of colored patients could be the same color as the skin and the
surrounding erythema which may be difficult to distinguish. Batarseh, Kersten, Pinelo,
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Nadler, Schwartz [49] reported several cases of COVID-19-induced angioedema of the face,
lips, mouth, and tongue, but without urticaria, in hospitalized African American patients.
A study on chilblain-like lesions associated with 318 COVID-19 patients and close contacts
(from eight countries) reported 0.7% of the cases to be black or African and 10.7% of cases to
be non-white people [50]. Similarly, an electronic survey in Brazil involving 1429 COVID-19
patients with mucocutaneous manifestations reported that chilblain-like and urticaria-like
symptoms were rare in the non-white demographic population compared to white skin
patients [51]. In the skin of patients of color, the appearance of the chilblain-like eruption is
more subtle with less apparent red to pink discoloration when present [52]. In the case of
livedo reticularis, the manifestation is characterized by reddish-blue discoloration. How-
ever, hyperpigmented patches with discoloration have been reported in darker skin due to
uneven distribution of melanin [53]. Figure 3 is depicting the illustration of the interplay
between vitamin D synthesis and pigmentation biology within the skin strata. Therefore,
it is crucial to comprehend and recognize how the existence of cutaneous symptoms of
COVID-19 may vary with varied skin color demographics, especially considering the
variety of skin manifestations associated with COVID-19.
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Figure 3. Diagrammatic illustration of the interplay between vitamin D synthesis and pigmen-
tation biology within the skin strata. (A) Vitamin D3 is synthesized when cholesterol precursor
7-dehydrocholesterol is exposed to UV-B radiation in a non-enzymatic conversion, which then ini-
tially synthesizes pre-vitamin D that eventually isomerizes to vitamin D3. Vitamin D3 and associated
metabolites in serum are bound to GC protein and transported to the liver. The liver enzyme CYP2R1
converts vitamin D3 to 25(OH)D3. In the kidneys, CYP27B1 synthesizes 1,25(OH)2D3, which has
a high affinity towards vitamin D cell surface receptors. (B) Melanocyte cells residing in the basal
layer of the epidermis provide keratinocyte cells with melanosomes. Keratinocyte cells phagocytose
melanosomes and reorganize in the supranuclear area to form melanin caps. Under the process of
melanogenesis, melanin is synthesized in melanosomes under the control of the proteins KITLG,
SLC24A5, and SLC45A2. The complete hypothesis of the figure explains the interplay between
vitamin D production with melanin.
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4. The Health of the Skin

The international health community has historically underprioritized the field of der-
matology. However, the interest in dermatology for global health has increased significantly
during the past few years [54]. Dermatologists also increasingly occupy a unique position
in global health [55]. Indeed, skin conditions often indicate serious illnesses, such as ne-
glected tropical diseases (NTDs) and COVID-19 [54]. An international registry to collect
cases of skin manifestations related to COVID-19 was created at the start of the pandemic.
This collected data could help to recognize early infection. Dermatologists demonstrated
leadership during the COVID-19 pandemic by recognizing that skin manifestations can
be part of long COVID-19 [54]. In order to limit the spread of the virus, people use hand
sanitizer and wear a face mask. However, frequent handwashing may produce dermatitis
and favor bacterial skin infections [56]. Moreover, the skin of the geriatric population
is more permeable to chemicals because of the weaker barrier function. Thus, intensive
handwashing can potentially trigger xerosis and irritant contact dermatitis [57].

4.1. The Consequences of Excess Hygiene Measures

To prevent transmission of COVID-19, the Centre for Disease Control and Prevention
(CDC) and WHO recommend maintaining proper hand hygiene by washing hands with
soap and water for at least 20 s, or using a hand sanitizer that contains at least 60% alcohol
if soap and water are not readily available [58]. Interestingly, hand sanitizers make it much
easier to clean your hands, but they can affect the skin’s microbiota and produce adverse
effects on the skin. In addition, excessive hand washing (~10 times per day) followed by
the applying hydro alcoholic gel can also affect the hands [59].

Commonly reported adverse reactions to skin disinfectants are irritant contact der-
matitis and allergic contact dermatitis [60,61]. The symptoms of both types of adverse
reactions can overlap and show similarities which usually include manifestations such
as skin dryness, erythema, pruritus, and bleeding [62]. In a recent descriptive analysis
of 1090 participants, approximately 76%, 41%, and 35% of participants reported skin dry-
ness, skin itching, and hand redness, respectively, as the most common disorders as a
consequence of disinfectant use [63]. The use of soap, water, and sanitizers has also been
reported as the biggest culprit among personal protective measures causing adverse cuta-
neous effects with common symptoms such as pruritus, erythema, and papules [64]. The
common reasons causing adverse effects usually involve improper preparation and use of
disinfectants in unconventional concentrations and the excessive use of these materials [63].
Among the alcohol-based formulations, the ethanol ingredient is relatively less skin-irritant
compared to isopropanol and n-propanol [65]. Alcohol-containing sanitizer also has a
drying effect on hands which can further cause the skin to crack or peel [66–68]. Apart
from alcohol, there are, however, other factors contributing to the increase in the risk of
contact dermatitis, such as a lack of or low concentrations of supplementary emollients
in the sanitizer, friction due to wearing and removal of gloves, and low relative humidity
elevating the dryness [69–71]. Figure 4 showing the cutaneous manifestations related to
preventative measures implemented for COVID-19 pandemic.

Moreover, following much stricter hygienic practices was normal during the COVID
pandemic. However, it came with a huge microbial cost by reducing microbial acquisition
and reinoculation, followed by loss [72]. These hygienic practices proved to be very effective
in reducing the transmission of COVID-19. In addition, physical distancing and isolation
demonstrated a drastic reduction in virus spread [73]. Therefore, to implement these
good hygienic practices, various infection control policies were developed. In addition,
the awareness among the population to practice implemented measures was a crucial
parameter to restrict the spread of the virus [74].
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pandemic. Xerosis (A) and irritant contact dermatitis (B) due to frequent handwashing/alcohol-
based sanitizers, (C) stasis dermatitis due to sedentary behavior mandates, (D,F) eczematous contact
dermatitis, (E) post-inflammatory hyperpigmentation related to severe disinfectant-related dermatitis.
Images adapted from [57,75].

4.2. PPE-Associated Cutaneous Manifestations

Various factors related to the COVID-19 pandemic, such as the viral infection, use
of PPE (masks, goggles, gowns, and gloves), and personal hygiene measures, have been
demonstrated to impose a physiological burden (changes in the normal functioning of the
body) on the skin [10]. Environmental factors such as humidity and temperature have
been shown to play a significant role in altering the normal functioning of the skin. In
the case of the COVID-19 pandemic, these changes in the physiological function of the
skin often result from prolonged occlusion and different types of contact from PPE use,
which can induce skin barrier damage, skin irritation, and changes in skin characteristics,
i.e., hydration, water evaporation, percutaneous absorption, and skin microflora [76,77].
An important element of the skin’s barrier is its inherent biomechanical and viscoelastic
properties provided by the skin’s uppermost layer, the stratum corneum, and the strain-rate
dependent viscoelastic viable epidermal layer [78–80]. Excess moisture from prolonged
occlusion and changes in temperature reduce the stratum corneum’s strength, which alters
the skin’s mechanical loading capacity and underlying soft tissues [81]. Furthermore,
associated skin barrier damage from PPE use can result in dermatoses such as urticaria,
acne vulgaris, and contact dermatitis [82]. A study by Kim et al. noted significant changes
in the temperature, redness, transepidermal water loss (TEWL), and skin pH after 6 h
of mask use. In contrast, changes in skin elasticity, pore size, and an increase in acne
lesions were noted after a 2 weeks of mask use. The changes in skin temperature were
linked to exhalation, while changes in skin redness were associated with direct mask-to-
skin contact [77]. Further, Abiakam and associates reported various skin adverse reactions,
including redness, itchiness, pressure damage, and rashes associated with friction, moisture,
and pressure from the PPE devices [83]. Several studies have attributed the development
of some dermatoses directly to the COVID infection from a possible immune response or
microvascular injury [14], with 20.4% (18/88) reporting cutaneous manifestations in an
Italian study [84] and 4.9% (5/103) reporting an incidence of skin lesions in China following
viral infection [85]. These studies demonstrate the inherent effects associated with the
pandemic on the physiological functioning of the skin and the associated dermatologic
implication. Figure 5 is illustrating the cases of personal protective equipment (PPE)
associated skin rashes during the pandemic.
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Figure 5. Documented cases of personal protective equipment (PPE) associated skin rashes during
the pandemic; (A) Herpes simplex reactivation triggered by friction caused by wearing a surgical
mask, (B) gown-related contact urticaria, (C) impressions on the face, (D) mask-related frictional acne.
Adapted with permission from [75,86].

5. Protection of Skin from Harmful UV Radiation

As the skin is the largest organ of the body, it is the one that gets exposed to any
harsh exogenous environment. Applying a broad range of sunscreens, hats, sunglasses,
and many other methods can prevent the skin from getting burned quickly. However,
the application of these methods has drastically reduced during the pandemic. Therefore,
we discuss the impact of COVID-19 on using these materials to prevent skin exposure to
harmful UV radiation. In addition, using the section below imparts some light on skin
exposure protective measures.

5.1. Sunscreens

COVID-19 pandemic lockdowns or stay-at-home orders affected people’s direct ex-
posure to solar UV radiation, UVA and UVB. However, it is widely known that direct
exposure is not the only mechanism by which solar radiation can reach an individual, as
it can also be scattered from the open sky or reflected from the environment, including
ground and building surfaces, such as white paint, light-colored concrete, and metallic
surfaces [87]. UVB radiation is related to sunburn and skin cancer and is typically blocked
by the glass (e.g., a window). In contrast, UVA radiation contributes to skin aging and can
be reduced or eliminated by certain types of glass, such as laminated glass. In this way,
solar UV radiation reaching indoor settings presents minimal risk. However, chores carried
out outside during lockdown, such as gardening, may increase exposure when the UV level
is 3 or higher, which justifies the use of sunscreen when indoors [88]. In addition, some UV
radiation from artificial sources, such as interior lighting of general use (e.g., fluorescent,
quartz halogen, and incandescent sources), can also be found at home at very low levels,
which can still represent a risk for patients with cutaneous photosensitivity disorders [89].
A study by Bhakti reported similar sunscreen usage before (91.7%) and during (90.7%) the
COVID-19 pandemic among adult women in Nepal [90].

On the other hand, Korrapati et al. reported a decrease in sunscreen usage in the
skincare routines of participants residing primarily in India (67.1%) and Georgia (22.9%).
Sunscreen was used in 20.9% of participants before the pandemic versus 13.3% after the
pandemic. The different findings between studies may be the result of consumer awareness
and access to skin health information across different countries, varying temperatures,
lockdown periods, sun exposure, and location [91].

5.2. Other Methods to Protect the Skin from Harmful UV Radiation

Lockdowns during the pandemic impacted our regular sun exposure and, thus, our
biological mechanisms for adapting to sunlight [91]. In this way, UV protection after
lockdowns becomes even more imperative, considering the potential increased exposure to
UV radiation. The Australia Radiation Protection and Nuclear Safety Agency recommends
a combination of five protective measures: slip, slop, slap, seek, and slide [87]. Slip-on
ultraviolet protection factor (UPF) rated clothing.
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• Slop a broad-spectrum and water-resistant sunscreen labeled SPF30 or higher 20 min
before going outdoors and reapplying every two hours;

• Slap on a hat that provides shade to the head, ears, face, and neck (high protection factor);
• Seek shade coverage.
• Slide on direct, scattered, and reflected solar UVR glasses tested to Australian stan-

dards and labeled as “sunglasses or as special purposes sunglasses.”

6. Conclusions

This review focused on the impacts of the COVID-19 pandemic on human skin. Since
the pandemic, millions of people worldwide have been affected, directly or indirectly,
and to varying degrees, due to the highly contagious nature of the virus. Besides well-
known respiratory symptoms, COVID-19 has shown various clinical manifestations such
as cardiac, physiological, psychological, and dermal. The disease progress of COVID-19
skin manifestations was also found to be related to skin color demographics. The potential
mechanisms for these adverse effects can be attributed to the composition of skin barrier
function due to the alteration of skin characteristics such as hydration status of the stratum
corneum, skin pH buffering capacity, and changes in microbiota on skin. Overall, this
manuscript thoroughly reviews COVID-19′s clinical manifestations on the skin.
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