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| ABSTRACT

During the COVID-19 pandemic, frequent facemask use resulted in skin adverse effects among some health care workers. The
aim of this study is to investigate the skin adverse effects among primary healthcare workers who have been using face masks in
Qassim, Saudi Arabia. A cross-sectional study was conducted using a self-administered online questionnaire containing 17
questions. The survey was conducted online by sending an invitation link to primary health care workers in Qassim, Saudi Arabia.
The survey was carried out between June 2023 and July 2023. A total of 220 healthcare workers (166 physicians and 54 nurses),
having a mean age of 36.7 (+ 8.9) years, participated in the study. Seventy-one percent of the participants were males. The
majority (75%) used surgical face masks; 67.7% reported using the face mask 4-6 days per week. A total of 71 (32%) participants
reported skin adverse effects due to face mask use. The most commonly reported complaint was dryness (61.7%), while dry skin
and nasal bridge scars were the common skin lesions. The cheek (56.9 %) and nose (55.9 %) were the location of most skin
lesions. Gender (p<0.0001), specialty (p =0.031), number of days per week of face mask use (p<0.0001), and the design of face
mask (p=0.041) had statistically significant association with skin adverse effects due to use of face mask. Skin adverse effects due
to face mask use were common among the study participants. Primary healthcare workers must employ preventive measures
and appropriate skincare practices.
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1. Introduction

The COVID-19 pandemic is a global outbreak caused by the SARS-CoV-2 virus, first identified in Wuhan, China, in December
2019. It has spread to over 150 countries outside of Asia, infecting a vast number of people worldwide. Since the first case was
announced on December 31, 2019, Covid-19 has infected about 767,364,883 people (WHO, 2023). The virus primarily affects the
respiratory system and is typically transmitted through respiratory droplets from infected individuals when they cough or sneeze,
close personal contact, or touch contaminated surfaces (Sheikhi et al., 2020). The infection can result in a wide range of
symptoms, from mild to severe, including fever, cough, sore throat, loss of smell and taste, headache, and in some cases,
gastrointestinal symptoms like diarrhea and vomiting. The incubation period for COVID-19 is up to 14 days, during which
infected individuals may not exhibit any symptoms. In severe cases, the disease can lead to death (Bekele et al., 2021). In Saudi
Arabia, from 3 January 2020, until now, there have been 841,469 confirmed cases of COVID-19 with 9,646 deaths (WHO, 2023).

Some preventive measures can be applied in order to prevent the infection of Coronavirus disease. Those preventive measures
include wearing a face mask, keeping a social distance of about two meters, avoiding crowded places, and frequently sanitizing
hands after touching any surface and before touching the face (Bekele et al., 2021; Das et al., 2021). In health care, wearing face
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masks is an important measure to prevent infection and keep healthcare workers safe, as they are the first line of defense
because they are in direct contact with coronavirus patients (Das et al.,, 2021).

Because Coronavirus is primarily transmitted through droplets, face masks serve as an effective barrier to combat its spread.
Healthcare workers utilize various types of face masks, with the N95 being the most commonly used among them. Additionally,
other masks such as N99, N100, P99, P100, R95, R99, and R100 provide equivalent protection to the N95 mask (Das et al., 2021;
Hu et al., 2020).

While wearing a face mask is a primary preventive measure, it can lead to adverse effects, particularly among healthcare workers.
These effects may manifest as facial itching, nasal bridge scarring, skin damage, dry skin, and rash (Hu et al., 2020).

Face itching, nasal bridge scarring, skin damage, dry skin, and rash are all possible side effects of putting on a face mask for a
prolonged time (Hu et al.,, 2020; Park et al., 2020). Since mask-wearing is prevalent, it becomes crucial to investigate its potential
adverse effects on the skin.

This study aimed to investigate the adverse skin effects experienced by healthcare workers using face masks during the COVID-
19 pandemic in primary health care centers in Qassim, Saudi Arabia. The specific objectives were to determine the prevalence of
skin adverse effects, identify the different skin conditions resulting from mask usage, and explore the factors associated with
these skin issues among healthcare workers in the Qassim region.

2. Methodology

This cross-sectional study focused on primary healthcare workers aged 20 years and older in Qassim, Saudi Arabia. The study
utilized an anonymous questionnaire as its primary research tool, distributed to eligible participants who met specific criteria.
Inclusion criteria were healthcare workers (physicians and nurses) aged 20 years and above working at primary health care
centers in Qassim province. Exclusion criteria included healthcare workers from hospitals and medical centers other than primary
health care centers, those below the age of 20, and those unable to read English. The questionnaire comprised seventeen
questions related to the duration of face mask usage and the resulting adverse skin effects. Data collection was conducted
through an online survey sent via email and WhatsApp to the eligible participants. The survey was carried out between June
2023 and July 2023.

2.1 Ethical considerations

All participants who consented to take part in the study were guaranteed confidentiality. They received a concise explanation of
the study's purpose and objectives and were informed that their participation was voluntary and that they could opt out at any
time during the survey. The study was conducted in accordance with the principles of the Declaration of Helsinki. The study
received approval from the Qassim Regional Research Ethics Committee (Letter No. 607/44/1080).

2.2 Statistical Analysis

Collected data were analyzed using SPSS Statistics 22. Frequencies, percentages, means, and standard deviations were calculated
for the variables as appropriate, and their associations were analyzed using the chi-square test, t-test, and ANOVA. The
association was considered significant if the p-value was less than 0.05.

3. Results

A total of 220 healthcare workers (166 physicians and 54 nurses) participated in the study. Table 1 displays the pre-Covid-19 skin
problem patterns and the study participants' demographic information. It includes data on the patient's age, gender, specialty,
illnesses, and earlier diagnoses that were made before COVID-19. The participants had a mean age of 36.7 (+ 8.9) years. Seventy-
one percent of the participants were men, and the majority (75.5%) were physicians. Atopic dermatitis (11.4%) and Acne (9.1%)
were the most frequently identified diseases among individuals who reported having a skin condition before COVID-19 [n=83
(37.7%)1.

Table 1: Study Participants’ demographic characteristics and patterns of skin problems before Covid-19

Characteristics Number Percent
Gender (n=200) Female 66 30.0

Male 154 70.0
Specialty (n=200) Nurse 54 24.5

Physician 166 75.5
Skin Disease before Covid-19 | No 137 62.3
(n=200) Yes 83 37.7
Skin Disease Diagnosis Before | Acne 20 9.1
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Covid-19 (n=83) Atopic dermatitis 25 114
Rosacea 12 5.5
Seborrheic dermatitis 16 73
Other 10 4.6

Figure 1 presents the proportion of study participants with skin adverse effects due to face mask use during COVID-19
Pandemic. In accordance with these results, 71 participants (32%) reported mask-related problems.

Figure 1: Proportion of Study Participants with Skin Adverse Effects of Face Mask Use during COVID-19 Pandemic

Table 2 details the study participants’ pattern of use of face masks. Surgical face masks (75%) were the most commonly used
face masks. A total of 149 participants (67.7%) used the face mask 4-6 days per week. The mean number of hours for face mask
use was 7.45 (+ 2.33).

Table 2: Study Participants’ Pattern of Use of Face Mask (n=220)

Number Percent

Type of Mask N 95 55 25.0

Surgical facemask 165 75.0
Number of Days per week of face | 1-3 days 25 114
mask use :

4-6 days 149 67.7

7 days (everyday) 46 20.9
Re-use of Face Mask No 195 88.6

Yes 25 11.4

The study participants’ patterns of adverse skin effects of face mask use during the COVID-19 Pandemic are displayed in Table 3.
It displays the types of skin issues that study participants reported developing because of the use of face masks during the
COVID-19 pandemic. The frequency and percentage of breakdowns for mask difficulties, skin lesions, and lesion locations were
determined. The two most commonly reported complaints regarding masks were dryness and feeling of tightness (61.7 percent
and 53.1%, respectively). The most prevalent skin lesions were dry skin (38.8%) and nasal bridge scarring (37.8%). The cheek was
the location of most of the skin lesions (56.9%).
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Table 3: Study Participants' Pattern of Skin Adverse Effects of Face Mask Use during COVID-19 Pandemic’

Responses
N Percent of Cases
Symptoms due to Skin Mask | Dryness 50 61.7%
Use Feeling of Tightness 43 53.1%
Itching 17 21.0%
Stinging sensation 22 27.2%
Pain 6 7.4%
Total 138 170.4%
Skin Lesions Erythema 24 24.5%
Dry skin 38 38.8%
Papule 13 13.3%
II;adir(?ntation and ear 23 23.59%
Nasal bridge scar 37 37.8%
Scales 13 13.3%
Skin damage 8 8.2%
Acne 4 4.1%
Others 13 1.0%
Total 173 176.5%
Location of Lesions Cheek 58 56.9%
Nose 57 55.9%
Ear 27 26.5%
Chin 6 5.9%
Total 148 145.1%

T Multiple Responses were allowed

The factors associated with adverse skin effects of face mask use during the COVID-19 Pandemic were explored (Table 4). Cross-
tabulations of a number of variables, including gender, specialty, disease before COVID-19, mask type, mask days, and mask
reuse, were applied. Gender (p<0.0001), specialty (p =0.031), number of days per week of face mask use (p<0.0001), and the
design of face mask (p=0.041) were significantly associated with adverse skin effects due to the use of face mask.

Table 4: Factors Associated with Skin Adverse Effects of Face Mask Use during COVID-19 Pandemic

Skin Adverse
Effects
Statistical X2
No Yes Total Test Value p-value
Gender Female 30 36 66 Pearson Chi-
Male 119 35 154 Square 21399 <OOOO1*
Total 149 71 220
Specialty Nurse 43 11 54 Pearson Chi-
Physician 106 60 166 Square 4.638 0.031*
Total 149 71 220
Skin disease before | No 112 25 137 Pearson Chi-
Covid-19 Yes 37 16 83 Square 32.677 | <0.00071*
Total 149 71 220
Type of Face Mask N 95 34 21 55 Pearson Chi- | 1172 0.279
Surgical 115 50 165 Square
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facemask
Total 149 71 220
Number of days per | 1-3 days 24 1 25 Pearson Chi-
week of face mask use | 4.6 days 105 44 149 Square 22031 | <0.0001*
’ days | 5 26 46
(everyday)
Total 149 71 220
Design of Face Mask Mask with 18 5 20 Fisher's Exact
ribbon Test
Ma?sk with 119 66 185 6.356 0.041*
string
With nose
fixation metal 1 3 14
Total 148 71 219
Fisher's Exact
Disposal of Mask after | No Test 0510
single use 9 2 1 ’
Yes 140 69 209
Total 149 71 220

* Statistically significant at p<0.05

4. Discussion

Our study demonstrated that the use of face masks during the COVID-19 pandemic had adverse effects on the skin. Adverse
effects were influenced by gender, specialty, and skin disease before COVID-19. These findings might help with interventions and
advice to reduce the skin problems caused by using face masks. These results might also help us to understand how the use of
face masks influences skin health.

Primary healthcare practitioners in Qassim, Saudi Arabia, have been crucial in containing the COVID-19 pandemic, which has had
a significant impact on healthcare workers around the world. As part of their infection control protocols, primary healthcare staff
members are required to wear facemasks consistently. Face masks are essential for stopping the spread of SARS-CoV-2;
however, prolonged and frequent use may harm the skin.

Face mask use has been linked to negative skin effects, according to several studies. The occlusive nature of masks, in
conjunction with the area's increased humidity and heat, may cause skin irritation, contact dermatitis, acne, or facial erythema
among primary healthcare workers. These negative effects may be caused by a number of factors, including friction between the
mask and skin, prolonged moisture retention, and impaired skin barrier function.

A study showed the dermatological effects of frequent mask wearing. This study found that the extended use of masks can
change skin characteristics, including sebum production, skin temperature, and redness (Mushtaq et al.,, 2020; Rosner, 2020).
These findings underline the importance of taking preventive measures and developing proper skincare practices to lessen the
negative effects on the skin. The detrimental effects of face mask use during the COVID-19 pandemic have drawn researchers’
attention. Numerous studies have examined the prevalence of facial dermatoses caused by mask use in the general public as
well as the relationship between wearing a face mask and skin damage in adults (Rosner, 2020; Shubhanshu & Singh, 2021).
Occupational skin illnesses and better hygiene practices in healthcare professionals are receiving more attention because of the
growing usage of personal protective equipment, particularly face masks (Shubhanshu & Singh, 2021; Krajewski et al., 2020). It
has been discovered that both healthcare workers and the general public frequently have negative skin reactions associated with
face masks (Alluhayyan et al., 2020; Alsaidan et al., 2020).

In Qassim, Saudi Arabia, primary healthcare professionals have reported skin concerns related to the use of face masks during
the COVID-19 epidemic (Alluhayyan et al., 2020). Medical professionals are far more likely to encounter certain skin issues. The
type of mask used can influence the likelihood of negative consequences. Cloth masks were shown to be less effective than
surgical masks in preventing virus penetration but are less likely to cause skin damage (Abduljabbar et al, 2022). During the
pandemic, adequate skin care for the area covered by masks has been advocated for both mask and non-mask wearers (Bakhsh
et al, 2022). It is essential to raise awareness of these potential cutaneous side effects and to take appropriate steps to reduce
their impact on the skin. First, it is important to select an appropriate mask. Healthcare workers should wear breathable,
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hypoallergenic masks with minimal skin contact and possibly irritating materials. Regular mask replacement is essential because
unclean or wet masks can encourage bacterial growth, which can irritate the skin. Setting up routine skincare can greatly
enhance the preservation of good skin. It is crucial to inform individuals about this unusual dermatological ailment and
implement appropriate safety measures (Kaur & Kaur, 2022). To stop the spread of COVID-19, face masks must be worn (Kaur &
Kaur, 2022; Lan et al.,, 2020). However, initiatives to address the ongoing use of face masks must be linked with those to address
potential health risks such as skin damage (Lan et al, 2020). Health education initiatives should be developed to create
awareness about how to properly use face masks and avoid any unwanted health effects (Kaur & Kaur, 2022; Lan et al., 2020;
Park et al., 2022). In general, the negative consequences of face mask use during the COVID-19 pandemic among primary
healthcare workers in Qassim, Saudi Arabia, require attention, education, and preventative actions to ensure the safety of
healthcare workers. Primary healthcare professionals should gently wash their faces before and after wearing masks to remove
pollutants and excess oil. Moisturizing the skin is essential for preventing dryness and maintaining hydration. Applying barrier
creams or ointments to areas that are vulnerable to skin irritation allows for the creation of a protective barrier and decreases
friction between the skin and mask (Kaur & Kaur, 2022; Lan et al., 2020).

The prevention and treatment of negative skin effects associated with the use of masks should be covered in education and
training for primary healthcare professionals. They should be instructed on how to recognize the earliest signs of skin irritation
when seeking medical attention and proper skincare procedures (Lan et al., 2020; Park et al., 2022).

It is crucial to understand that the intensity of the negative effects seen by primary healthcare providers may vary depending on
the skin sensitivity of individuals with pre-existing skin conditions. The early detection of problems and routine skin health
monitoring can decrease their consequences and, if necessary, provide appropriate treatment (Park et al., 2022; Sliwakowska et
al, 2022).). Prioritizing skin health allows primary healthcare providers to continue providing essential health care while
safeguarding their well-being throughout the present pandemic.

Our study has certain limitations. Participants may not recall or accurately report their experiences with skin adverse effects,
leading to potential self-reporting bias. Also, they may not accurately recall the duration and frequency of face mask use,
potentially affecting the accuracy of the data, leading to recall bias. The survey cannot account for other environmental or
individual factors that may influence skin adverse effects, making it challenging to isolate the exact impact of face mask use.
Finally, our study has limitations related to cross-sectional design (Sliwakowska et al, 2022). The survey captures data at a
specific point in time, limiting the ability to establish causation or track changes over an extended period.

5. Conclusion

This study aimed to investigate the adverse skin effects experienced by healthcare workers using face masks during the COVID-
19 pandemic in primary health care centers in Qassim, Saudi Arabia. The prevalence of skin adverse effects was found to be 32%
among the study participants. The most commonly reported adverse effects were dryness, feeling of tightness, dry skin, and
nasal bridge scarring. Factors significantly associated with adverse skin effects included gender, specialty, number of days per
week of face mask use, and the design of the face mask. Early detection and routine monitoring of skin health can help mitigate
the consequences and provide appropriate treatment. To enhance our understanding of skin adverse effects, future research
should aim to address the limitations of this study. Longitudinal studies can be conducted to track changes in skin health over
time and establish causation. Objective measurements, such as skin assessments by dermatologists, can provide more accurate
data on skin conditions. Additionally, investigating the impact of different types of face mask materials and other individual and
environmental factors on skin health could help improve the design and usage of face masks in healthcare settings.

The use of face masks by primary healthcare practitioners has proven crucial for infection control and prevention during the
COVID-19 pandemic in Qassim, Saudi Arabia. On the other hand, prolonged mask use is detrimental to the skin in a number of
ways. To reduce the damaging effects on the skin, primary healthcare providers must employ preventive measures and
appropriate skincare practices. Promoting and safeguarding the well-being of healthcare professionals is important since they
are vital for maintaining community health.
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