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Background: The COVID-19 pandemic may alter individuals’ perspectives and behaviors regarding sun exposure and photoprotec-
tion. Presently, there is a paucity of information about how the pandemic influences photoprotection in photodermatoses and melasma.
Objective: To compare the photoprotection attitudes and behaviors of individuals with photodermatoses and melasma with those of 
a control group (other dermatologic patients) before and during the COVID-19 pandemic.
Methods: A questionnaire-based, cross-sectional study was conducted among Thai patients with photodermatoses, melasma, and 
other dermatological conditions between August 2021 and November 2022. Each of the three groups consisted of 35 patients.
Results: Among the 105 patients, 81.9% were female, and the mean age was 45.83 years. Over 80% of individuals who used surgical 
masks daily for 4 to 8 hours believed that these masks provided skin protection from the sun. The duration of sun exposure and the 
frequency of photoprotection practices decreased significantly in all groups during the COVID-19 pandemic compared to the pre- 
pandemic period. Sunscreen was the most prevalent form of photoprotection, but its usage declined considerably during the pandemic. 
Upon physical examination, the photodermatoses and control groups exhibited unchanged skin conditions, while the patients with 
melasma demonstrated improved skin conditions during the pandemic.
Conclusion: Owing to increased indoor activities and the perception that face masks could block sunlight, the COVID-19 pandemic 
led to notable reductions in sun exposure and photoprotective practices. Despite the absence of photodermatoses exacerbation and the 
observed improvements in patients with melasma, consistent and effective photoprotection must continue to be promoted.
Keywords: COVID-19 pandemic, melasma, photodermatoses, photoprotection

Introduction
The coronavirus disease 2019 (COVID-19) outbreak has resulted in a global crisis. Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) is primarily transmitted through respiratory droplets and close contact. Airborne transmis-
sion may occur through the formation of aerosols.1 To prevent transmission, it is crucial to practice good hygiene, such as 
handwashing, avoiding crowded places, and utilizing protective equipment such as face masks and face shields.2,3

Photodermatoses are abnormal skin conditions to ultraviolet (UV) radiation, visible light, or artificial light sources. 
These can be classified into four categories: immunology-mediated photodermatoses, chemical and drug-induced 
photosensitivity, photo-aggravated dermatoses, and genetic disorders. Melasma is an acquired pigmentary disorder 
which is photoexacerbated.4,5 Sun protection measures are essential to protect the skin from these conditions. They 
include wearing sunglasses, protective clothing, and wide-brimmed hats; seeking shade during the sun’s peak hours (10 
AM to 2 PM); and applying appropriate sunscreen. The American Academy of Dermatology recommends using broad- 
spectrum sunscreen with a sun protection factor of 30 or higher and water resistance. An application amount of 2 mg/cm2 

is suggested for the skin surface, or as per the revised “teaspoon rule”, 1 teaspoon (5 mL) should be used for the face, 
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head, and neck. Furthermore, the “two-finger rule” proposes utilizing 1 gram, corresponding to the amount on two 
fingertips for cream-based sunscreens. In outdoor situations, sunscreen should be reapplied every 2 hours to ensure 
continued protection.6,7

There is a need for more research on the impact of the COVID-19 pandemic on photoprotection attitudes and 
behaviors. Our study aimed to compare the attitudes and behaviors of photoprotection of individuals with photoderma-
toses and melasma with those with other dermatologic conditions before and during the COVID-19 pandemic. By 
understanding the changes in photoprotection behaviors and attitudes during the pandemic, we hope to provide guidance 
and recommendations to individuals with skin conditions to ensure that they are adequately protected from harmful UV 
radiation.

Material and Methods
This questionnaire-based cross-sectional study was conducted from August 3, 2021, to November 1, 2022. The Siriraj 
Institutional Review Board Ethics Committee approved the study protocol, at Mahidol University, Bangkok, Thailand 
(SI-593/2021). This study complies with the declaration of Helsinki. The authors obtained informed consent from 
patients for the use of their questionnaire data in the study.

Participants
We recruited Thai patients at least 18 years and older who were diagnosed with photodermatoses, melasma on the face, 
and other dermatologic conditions unrelated to sunlight, as examined at the outpatient Dermatology Department of Siriraj 
Hospital. The recruited patients attended the general dermatology, phototherapy, melasma, and autoimmune clinics. 
However, patients who did not use face masks and face shields during the COVID-19 pandemic were excluded from this 
study.

The present investigation aimed to compare the photoprotection attitudes and behaviors of individuals with 
photodermatoses and melasma with those of a control group: other dermatologic patients. The calculation of the 
representative sample size for this study was drawn from research by Chanprapaph et al,8 Maymone et al,9 and 
Gavelan et al.10 They found that sunscreen use among photodermatoses, melasma, and non-photosensitive skin 
diseases was 94%, 88%, and 52.3%, respectively. Based on this, the behavior of sunscreen use among sun-related 
and non-sun-related skin diseases would be approximately 90% and 55%, respectively. Using a two-sided type I error 
of 0.05, a power of 90%, and a ratio of n1:n2 of 2:1, the calculated sample size was 82 from two independent 
proportions.11 To account for potential incompleteness in questionnaires, 105 representative samples were sent to 
potential participants.

Questionnaire
A self-administered questionnaire was utilized in this study to gather information from participants. The questionnaire 
was divided into four parts. The first part included demographic data such as gender, age, education level, income, type 
of work, disease diagnosis, and disease duration for patients with photodermatoses, melasma, and other dermatologic 
conditions. The second part focused on photoprotection attitudes and behaviors before the COVID-19 pandemic. The 
aspects examined were sun exposure, frequency of sun protection, and protective methods used: wearing sunscreens, 
sunglasses, wide-brimmed hats, caps, umbrellas, or long-sleeved shirts, and seeking shade. This part also explored 
details of sunscreen application, such as the sunscreen type, amount used per facial area, and sunscreen characteristics. 
The third part focused on photoprotection attitudes and behaviors during the COVID-19 pandemic and compared them 
with those before the pandemic. This part included questions about the duration of sun exposure, frequency of sun 
protection, sunscreen characteristics, use of face masks and face shields (including types and duration of use), and the 
participants’ attitudes toward their ability to protect themselves from sunlight. The fourth part of the questionnaire was 
physician evaluations. It focused on disease diagnosis and clinical changes before and during the COVID-19 
pandemic.
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Statistical Analysis
The statistical analysis was conducted using IBM SPSS Statistics for Windows, version 27 (IBM Corp, Armonk, NY, 
USA). Descriptive statistics were used for categorical variables such as frequencies and percentages. Continuous 
variables are presented as means and standard deviations. Comparisons between two groups of quantitative data were 
performed using the independent t-test or the Mann–Whitney U-test. Associations between categorical variables and the 
study groups were analyzed using the chi-squared test. For comparisons between more than two groups of quantitative 
data, one-way ANOVA was used for variables with a normal distribution, while the Kruskal–Wallis H-test was used for 
non-normally distributed variables. McNemar test was used to compare changes in qualitative data within the same group 
before and during the COVID-19 pandemic. Probability (P) values < 0.05 were considered statistically significant.

Results
Table 1 details the demographic data of the 105 patients in the study. Thirty-five patients were diagnosed with 
photodermatoses (chronic actinic dermatitis, polymorphous light eruptions, actinic prurigo, and lupus erythematosus), 
and 35 had melasma. The remaining 35 patients served as the control group; they had conditions such as androgenetic 
alopecia and vitiligo (non-facial). The average baseline melasma area and severity index score for melasma patients was 
13.05 (normal range = 0–48). Most patients in each of the three groups engaged in indoor activities (82.9%, 94.3%, and 
85.7%, respectively). The mean disease durations of the photodermatoses, melasma, and control patients were 71.53 ± 
43.68 months, 55.67 ± 42.89 months, and 33.29 ± 48.36 months, respectively (P = 0.001).

Table 2 presents the sun exposure and sun-protection behavior of photodermatoses, melasma, and control patients 
before and during the COVID-19 pandemic. Before the pandemic, photodermatoses patients mainly experienced 1 to 2 
hours of daily sunlight exposure (37.1%), while melasma patients typically had 0.5 to 1 hour per day (34.3%). In 

Table 1 Baseline Characteristics of Photodermatoses, Melasma and Control Patients

Baseline Characteristics Photodermatoses Melasma Controls P

Number of patients (n= 105) 35 35 35 –

Gender, n (%)

Male 9 (25.7%) 4 (11.4%) 6 (17.1%) 0.295
Female 26 (74.3%) 31 (88.6%) 29 (82.9%)

Age ranges (years), n (%)

18–40 18 (51.4%) 4 (11.4%) 15 (42.9%) 0.430
41–60 14 (40.0%) 25 (71.4%) 16 (45.7%)

61–80 3 (8.6%) 6 (17.1%) 3 (8.6%)
>80 0 (0.0%) 0 (0.0%) 1 (2.9%)

Level of education, n (%)
Primary education 1 (2.9%) 1 (2.9%) 0 (0.0%) 0.916
Secondary education 5 (14.3%) 5 (14.3%) 9 (25.7%)
Bachelor degree 29 (82.9%) 24 (68.6%) 23 (65.7%)

Postgraduate degree 0 (0.0%) 5 (14.3%) 3 (8.6%)

Income (Baht) per month, n (%)

<15,000 10 (28.6%) 10 (29.4%) 15 (42.9%) 0.815
15,000–49,990 22 (62.9%) 18 (52.9%) 14 (40.0%)
50,000–99,999 1 (2.9%) 6 (17.6%) 4 (11.4%)

≥100,000 2 (5.7%) 0 (0.0%) 2 (5.7%)

Type of work, n (%)

Outdoor activities 6 (17.1%) 2 (5.7%) 5 (14.3%) 0.422
Indoor activities 29 (82.9%) 33 (94.3%) 30 (85.7%)

Disease duration (months), (mean±SD) 71.53±43.68 55.67±42.89 33.29±48.36 0.001
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Table 2 Sun Exposed and Sun-Protection Behavior of the Photodermatoses, Melasma, and Control Patients Before and During the COVID-19 Pandemic

Duration 
Sun Exposed  
and Sun Protection  
Behavior

Before COVID-19 Pandemic During COVID-19 Pandemic P

Photoder- 
matoses

Melasma Control P Photoder- 
matoses

Melasma Control P

Duration of sun exposure per day, n (%)

<0.5 hour 4 (11.4%) 5 (14.3%) 14 (40.0%) 0.008 4 (11.4%) 9 (25.7%) 19 (54.3%) <0.001 0.001
0.5–1 hour 7 (20.0%) 12 (34.3%) 13 (37.1%) 12 (34.3%) 15 (42.9%) 10 (28.6%)

1–2 hours 13 (37.1%) 10 (28.6%) 4 (11.4%) 17 (48.6%) 7 (20.0%) 3 (8.6%)

>2 hours 11 (31.4%) 8 (22.9%) 4 (11.4%) 2 (5.7%) 4 (11.4%) 3 (8.6%)

Frequency of sun protection, n (%)

None (0%) 4 (11.4%) 0 (0.0%) 1 (2.9%) <0.001 2 (5.7%) 1 (2.9%) 7 (20.0%) 0.001 0.002
<50% 15 (42.9%) 4 (11.4%) 18 (51.4%) 22 (62.9%) 9 (25.7%) 17 (48.6%)

≥50% 16 (45.7%) 31 (88.6%) 16 (45.7%) 11 (31.4%) 25 (71.4%) 11 (31.4%)

Protection methods, n (%)

Sunscreen 28 (80.0%) 34 (97.1%) 26 (74.3%) 0.020 30 (85.7%) 34 (97.1%) 25 (71.4%) 0.012 1.000

Umbrella 25 (71.4%) 23 (65.7%) 15 (42.9%) 0.046 29 (82.9%) 22 (62.9%) 12 (34.3%) <0.001 1.000
Wide-brimmed hat 5 (14.3%) 8 (22.9%) 8 (22.9%) 0.624 5 (14.3%) 6 (17.1%) 6 (17.1%) 1.000 0.289

Cap 8 (22.9%) 8 (22.9%) 9 (25.7%) 1.000 8 (22.9%) 9 (25.7%) 10 (28.6%) 0.960 0.727
Seeking shade 10 (28.6%) 5 (14.3%) 11 (31.4%) 0.222 8 (22.9%) 5 (14.3%) 10 (28.6%) 0.388 0.508

Sun visor 10 (28.6%) 5 (14.3%) 6 (17.1%) 0.394 11 (31.4%) 1 (2.9%) 6 (17.1%) 0.004 0.581

Sunglass 7 (20.0%) 4 (11.4%) 4 (11.4%) 0.641 6 (17.1%) 4 (11.4%) 5 (14.3%) 0.939 1.000
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contrast, most control patients were exposed for less than 0.5 hours daily (40.0%; P = 0.008). In terms of sun protection 
frequency before the pandemic, most photodermatoses and melasma patients used protection more than 50% of the time 
(45.7% and 88.6%, respectively), whereas the majority of control patients used protection less than 50% of the time 
(51.4%; P < 0.001). The most commonly used photoprotection method in the photodermatoses group was sunscreen 
(80.0%), followed by the use of umbrellas (71.4%) and seeking shade or using a sun visor (28.6%). In the melasma 
group, the primary method was sunscreen (97.1%), followed by umbrellas (65.7%) and wide-brimmed hats or caps 
(22.9%). For the control group, the most frequently used protective measure was sunscreen (74.3%), followed by 
umbrellas (42.9%) and seeking shade (31.4%).

During the COVID-19 pandemic, photodermatoses patients were typically exposed to sunlight for 1 to 2 hours 
per day (48.6%), while most melasma patients were exposed for 0.5 to 1 hour per day (42.9%). However, the majority of 
control patients were exposed for less than 0.5 hours per day (54.3%; P < 0.001). In terms of sun-protection frequency 
during the pandemic, most photodermatoses and control patients used protection less than 50% of the time (62.9% and 
48.6%, respectively), whereas the majority of melasma patients used protection more than 50% of the time (71.4%; P = 
0.001). The most commonly used photoprotection method in all three groups was sunscreen. Data analysis revealed 
significant differences in sun exposure (P = 0.025) and the frequency of sun protection (P = 0.001) before and during the 
COVID-19 pandemic.

Table 3 demonstrates the characteristics of sunscreen use among photodermatoses, melasma, and control patients 
before and during the COVID-19 pandemic. Before the pandemic, most patients used sunscreen daily (54.3% of 
photodermatoses patients, 82.9% of melasma patients, and 34.3% of control patients). Interestingly, all patients in the 
melasma group reported consistently using sunscreen (P = 0.001). The most common sunscreen formulation used by 
photodermatoses, melasma, and control patients was cream (74.3%, 68.6%, and 42.9%, respectively). Regarding the 
amount of sunscreen used per application, most photodermatoses and control patients used 1 fingertip unit or a single 10- 
Baht-coin-sized (FTU/10-Baht-coin) portion (40.0% and 40.0%, respectively), while the majority of melasma patients 
used a 2 FTU/10-Baht-coin portion size (57.1%; P = 0.073).

During the pandemic, 31.4% of photodermatoses patients used sunscreen daily or occasionally, and 77.1% of 
melasma patients used it daily. However, most control patients used it only occasionally (31.4%; P < 0.001). The 
three groups’ most common type of sunscreen was cream (65.7%, 77.1%, and 60.0%, respectively). Regarding the 
amount of sunscreen used per application, most photodermatoses patients maintained a 1 FTU/10-Baht-coin portion size 
per application (48.6%), whereas most control patients used less than a 1 FTU/10-Baht-coin portion size per application 
(34.3%). On the other hand, the majority of melasma patients continued to use a 2 FTU/10-Baht-coin portion size (P < 
0.001). There were significant differences in the frequency and amount of sunscreen used before and during the COVID- 
19 pandemic (P = 0.025 and 0.001, respectively). Compared with the control group, the photodermatoses and melasma 
patients tended to use sunscreen with higher sun protection factors (≥ 30), broader spectrum protection, higher UVA 
protection, and water resistance.

Regarding why some patients did not use sunscreen, most patients in the photodermatoses and control groups cited 
spending more time indoors (28.6% and 45.7%, respectively) as their primary reason. Other reasons were feeling 
uncomfortable when using sunscreen (17.1% in both groups) and believing that using sunscreen was a waste of time 
(2.9% in the photodermatoses group; 11.4% in the control group). In contrast, patients in the melasma group were more 
likely to cite spending more time indoors (14.3%) as well as feeling uncomfortable (8.6%) and preferring to use other 
forms of photoprotection (2.0%) as their reasons for not using sunscreen.

Table 4 summarizes the photodermatoses, melasma, and control patients’ attitudes toward and characteristics of using 
face masks and face shields during the COVID-19 pandemic. A higher proportion of photodermatoses and melasma 
patients considered that face masks protected their skin from sun rays (51.4% and 60.0%, respectively) than control 
patients (37.1%; P = 0.013). After wearing face masks, a higher proportion of photodermatoses and melasma patients 
reported improvement in their skin conditions (25.7% and 54.3%, respectively) compared with control patients (5.7%; 
P < 0.001). Most patients in all three groups believed that face shields did not protect their skin from the sun’s rays 
(88.9%, 85.7%, and 66.7%, respectively).
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Table 3 Comparison of the Sunscreen Characteristics of the Photodermatoses and Melasma Patients with Those of the Controls Before and During the COVID-19 Pandemic

Duration 
Sunscreen  
Characteristics

Before COVID-19 Pandemic During COVID-19 Pandemic P

Photoder-matoses Melasma Control P Photoder-matoses Melasma Control P

Frequency of sunscreen used, n (%)

Always (7 days/week) 19 (54.3%) 29 (82.9%) 12 (34.3%) 0.001 11 (31.4%) 27 (77.1%) 10 (28.6%) <0.001 0.025
Usually (4–6 days/week) 8 (22.9%) 6 (17.1%) 8 (22.9%) 10 (28.6%) 7 (20.0%) 6 (17.1%)

Occasionally (<4 days/week) 5 (14.3%) 0 (0%) 9 (25.7%) 11 (31.4%) 1 (2.9%) 11 (31.4%)
Never (0 day/week) 3 (8.6%) 0 (0%) 6 (17.1%) 3 (8.6%) 0 (0.0%) 8 (22.9%)

Type of sunscreen, n (%)
Cream 26 (74.3%) 24 (68.6%) 15 (42.9%) 0.017 23 (65.7%) 27 (77.1%) 21 (60.0%) 0.346 –
Fluid 6 (17.1%) 11 (31.4%) 14 (40.0%) 0.019 9 (25.7%) 8 (22.9%) 6 (17.1%) 0.764

Amount of sunscreen used per time, n (%)

2 fingertips/10 Baht coins* 12 (34.3%) 20 (57.1%) 11 (31.4%) 0.073 4 (11.4%) 16 (45.7%) 5 (14.3%) <0.001 0.001
1 fingertip/10 Baht coin* 14 (40.0%) 13 (37.1%) 14 (40.0%) 17 (48.6%) 15 (42.9%) 10 (28.6%)

<1 fingertip/10 Baht coin* 6 (17.1%) 2 (5.7%) 4 (11.4%) 11 (31.4%) 4 (11.4%) 12 (34.3%)

Others 3 (8.6%) 0 (0.0%) 6 (17.1%) 3 (8.6%) 0 (0.0%) 8 (22.9%)

Note: *10 Baht coin (5.3 cm2) = 0.5 mL.
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The majority of patients used surgical masks (77.1% of photodermatoses patients, 85.7% of melasma patients, and 
82.9% of control patients). Fabric masks were the second most common type of mask used followed by N95 masks. Most 
patients in all three groups wore masks between 4 and 8 hours daily (51.4% of photodermatoses patients, 42.9% of 
melasma patients, and 45.7% of control patients). However, most patients did not use face shields during the COVID-19 
pandemic. Among those who did use face shields, the majority wore them for less than 4 hours per day.

Table 5 shows the physician evaluations before and during the COVID-19 pandemic. Most photodermatoses and 
control patients had unchanged skin conditions (P = 0.070 and 0.003, respectively). Specifically, unchanged skin 
conditions were found in 100% of photodermatoses patients with chronic actinic dermatitis, 80% with polymorphous 
light eruptions, 100% with actinic prurigo, and 81.8% with lupus erythematosus. Similarly, 89.5% of control patients 
with hair disorders and 81.3% with vitiligo had no change in their skin conditions. In contrast, the majority of melasma 
patients experienced an improvement in their skin condition (57.1%; P < 0.001), as reflected by a decrease in the mean 
melasma area and severity index score from 13.05 to 11.13.

Table 4 Comparison of the Face Mask and Face Shield Characteristics of the Photodermatoses and Melasma Patients with Those of 
the Controls During the COVID-19 Pandemic

Face Mask and Face Shield Characteristics Photodermatoses Melasma Control P

Type of face mask, n (%)

Surgical 27 (77.1%) 30 (85.7%) 29 (82.9%) 0.733
Fabric 7 (20.0%) 3 (8.6%) 5 (14.3%)

N95 1 (2.9%) 2 (5.7%) 1 (2.9%)

Duration of face mask used per day, n (%)

0–4 hours 13 (37.1%) 15 (42.9%) 12 (34.3%) 0.841
>4–8 hours 18 (51.4%) 15 (42.9%) 16 (45.7%)

>8 hours 4 (11.4%) 5 (14.3%) 7 (20.0%)

Attitude toward face mask protecting against sunrays, n (%)

Yes 18 (51.4%) 21 (60.0%) 13 (37.1%) 0.013
No 14 (40.0%) 5 (14.3%) 9 (25.7%)
Uncertain 3 (8.6%) 9 (25.7%) 13 (37.1%)

Clinical change between before and after wearing face masks, n (%)
Improved 9 (25.7%) 19 (54.3%) 2 (5.7%) <0.001
Same 26 (74.3%) 14 (40.0%) 33 (94.3%)
Worse 0 (0.0%) 2 (5.7%) 0 (0.0%)

Face shield use, n (%)
Never 26 (74.3%) 28 (80.0%) 27 (77.1%) 0.897
Sometimes (<50%) 8 (22.9%) 5 (14.3%) 6 (17.1%)

Usually (>50%) 1 (2.9%) 2 (5.7%) 2 (5.7%)

Duration of face shield use (n=24)

0–4 hours 7 (77.8%) 5 (71.4%) 6 (75.0%) 0.783
>4–8 hours 1 (11.1%) 2 (28.6%) 1 (12.5%)

>8 hours 1 (11.1%) 0 (0.0%) 1 (12.5%)

Attitude toward face shield protecting against sunrays, n (%)

Yes 0 (0.0%) 1 (14.3%) 0 (0.0%) 0.228
No 8 (88.9%) 6 (85.7%) 6 (66.7%)

Uncertain 1 (11.1%) 0 (0.0%) 3 (33.3%)

Clinical change between before and after wearing face shields, n (%)

Improved 0 (0.0%) 1 (14.3%) 0 (0.0%) 0.292
Same 9 (100.0%) 6 (85.7%) 8 (100.0%)

Worse 0 (0.0%) 0 (0.0%) 0 (0.0%)
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Discussion
Photodermatoses and melasma are skin conditions that are exacerbated by excessive sun exposure. The pandemic may 
change people’s views and practices toward sun exposure and photoprotection due to spending more time indoors and 
using face masks and face shields.

During the COVID-19 pandemic, more photodermatoses and melasma patients believed that face masks could protect 
their skin from sunlight than the control group (P = 0.013). A French study evaluated the sun protection levels of 
different types of face masks during the pandemic. It was found that all types of surgical masks blocked some UVA and 
UVB rays with similar ultraviolet protection factor values (6–11). Furthermore, French research showed that fabric 
masks made from dark-colored fabrics blocked more UV light than lighter-colored fabrics, indicating that there is no 
need to apply sunscreen on the parts of the face covered by the mask.12 Another study conducted in South Korea found 
that black-colored, multilayered respirator masks provided complete protection against UVA, infrared A (IR-A), and 
visible light.13 Moreover, previous research revealed that visible light exposure was a possible cause for melasma, and 
tinted sunscreen provided visible light protection in melasma patients.5 All patients (100%) in our study followed the 
Thai government’s rules and recommendations on wearing face masks during the pandemic and knew how COVID-19 
was transmitted. Specifically, we found that most patients (81.9%) used surgical masks, and 46.7% wore them between 4 
and 8 hours daily. A previous study in Thailand revealed that 97.6% wore a face mask outside the home.14 In Italy, 
a study found that most individuals (72.5%) wore face masks, 56.5% used surgical masks, and 53.0% used disposable 
masks.15 Based on the photoprotection impact of masks and our patients’ behavior while wearing masks during the 
pandemic, this could be one of the explanations for melasma improvement.

Regarding photoprotective behaviors before the COVID-19 pandemic, patients in the photodermatoses group had a longer 
duration of sun exposure than the melasma and control groups, particularly those exposed for more than 2 hours per day. 
However, most patients in all groups used sun protection more than 50% of the time, with sunscreen being the most commonly 
used UV protective measure. Most melasma patients used sunscreen daily, while some patients in the other groups used it 
occasionally or never. The main reasons for not using sunscreen were spending more time indoors and experiencing discomfort. 
Further analysis showed that many patients in the photodermatoses and control groups used insufficient sunscreen, whereas the 
melasma group tended to use adequate amounts. However, most photodermatoses and melasma patients used broad-spectrum 
sunscreen with sun protection factors ≥ 30, higher UVA protection, and water resistance than the control group.

Lowered photoprotection compliance in photodermatoses than in melasma patients in our study could be due to the 
chronicity of photodermatoses and may not be cosmetically related. As a consequence, the need for sun protection is 
neglected. Other studies in the United States found that 88% of melasma patients reported using sunscreen,9 while in 
Malaysia, only 50% of systemic lupus erythematosus patients reported using sunscreen.16 Research in the United States 
and Sweden also found lower rates of sunscreen use among systemic lupus erythematosus patients (29.8% and 38.8%, 
respectively).17,18 In our study, the skin conditions of the photodermatoses patients did not worsen but remained 

Table 5 Physician Evaluations of the Photodermatoses, Melasma and Control Patients Before and During the 
COVID-19 Pandemic

Diseases Total (N) Unchanged Aggravated Improved P

Photodermatoses, n (%) 35

Chronic actinic dermatitis 5 5 (100.0%) 0 (0.0%) 0 (0.0%) 0.070
Polymorphous light eruptions 5 4 (80.0%) 0 (0.0%) 1 (20.0%)

Actinic prurigo 3 3 (100.0%) 0 (0.0%) 0 (0.0%)

Lupus erythematosus 22 18 (81.8%) 0 (0.0%) 4 (18.2%)

Melasma, n (%) 35 13 (37.1%) 2 (5.7%) 20 (57.1%) <0.001

Control, n (%) 35

Hair disorders 19 17 (89.5%) 1 (5.3%) 1 (5.3%) 0.003

Vitiligo 16 13 (81.3%) 2 (12.5%) 1 (6.3%)
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unchanged, despite a significant decrease in sunscreen usage. This finding may be because these individuals increased 
their time indoors during the pandemic, reducing their overall exposure to sunlight.

This study was limited by the sample being restricted to patients from the outpatient Dermatology Department at Siriraj 
Hospital, meaning its findings may not be generalizable to other locations. Another limitation is the use of self-administered 
questionnaires, which may have resulted in incomplete understanding and inaccurate answers from some patients. Additionally, 
recall bias may have occurred when asking about sunscreen usage and other behaviors before the COVID-19 pandemic.

Conclusions
The COVID-19 pandemic led to significant decreases in sun exposure and sunscreen usage across all groups due to 
increased indoor activities and the understanding that face masks could block sunlight. However, melasma patients were 
more aware of photoprotection and used more adequate amounts of sunscreen, improving their skin conditions. Although 
there was an improvement in the melasma patients and no worsening in the photodermatoses patients, it is still vital for 
dermatologists to encourage the use of sun protection measures. Doing so is critical now that the pandemic is under 
control and most patients have resumed their usual lifestyles.
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