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ABSTRACT:
Background: Acne vulgaris, a common dermatological condition, is influenced by various factors, including environmental
pollutants. Urban populations are particularly exposed to high levels of air pollution, which may exacerbate the prevalence
and severity of acne. This study investigates the correlation between environmental pollutants and acne vulgaris in urban
settings, exploring how pollutants like particulate matter (PM), nitrogen dioxide (NO2), and volatile organic compounds
(VOCs) contribute to acne's prevalence and severity. Methods: A cross-sectional study was conducted in three major urban
areas with varying pollution levels. A total of 500 participants aged 15-35 were assessed for acne prevalence and severity
using the Global Acne Grading System (GAGS). Environmental data, including air quality indices and specific pollutant
concentrations, were collected from local monitoring stations. Statistical analyses were performed to correlate pollution
levels with acne outcomes. Results: The study found a significant positive correlation between high levels of particulate
matter (PM2.5 and PM10) and the prevalence of moderate to severe acne (p < 0.01). Nitrogen dioxide (NO2) and volatile
organic compounds (VOCs) were also associated with increased acne severity (p < 0.05). Participants from areas with poor
air quality had a 30% higher prevalence of severe acne compared to those from areas with better air quality. Conclusions:
The findings suggest that environmental pollutants, particularly particulate matter, NO2, and VOCs, play a significant role in
the prevalence and severity of acne vulgaris in urban populations. Strategies to reduce air pollution may also help mitigate
acne severity, improving skin health in these populations.
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INTRODUCTION

Acne vulgaris is a prevalent skin condition that affects
millions of individuals worldwide, particularly during
adolescence and young adulthood. While genetic,
hormonal, and dietary factors are well-established
contributors to acne development, environmental
factors, including pollution, are increasingly
recognized for their impact on skin health. Urban
populations are particularly vulnerable to high levels
of environmental pollutants, which may exacerbate
the prevalence and severity of acne [1-3].

Air pollution in urban areas is characterized by the
presence of particulate matter (PM), nitrogen dioxide
(NO2), volatile organic compounds (VOCs), and
other pollutants, all of which can have deleterious
effects on the skin. These pollutants can penetrate the
skin barrier, leading to oxidative stress, inflammation,

and alterations in sebum production, all of which are
key factors in acne pathogenesis [1,2].

Despite the growing body of evidence linking
environmental pollutants to various skin disorders,
there is limited research specifically addressing their
impact on acne vulgaris [4-6]. This study aims to fill
this gap by investigating the correlation between
environmental pollutants and the prevalence and
severity of acne in urban populations. By examining
the relationship between specific pollutants and acne
outcomes, this research seeks to inform public health
strategies aimed at improving skin health in polluted
urban environments.

METHODOLOGY

This cross-sectional study was conducted across three
major urban areas with varying levels of air pollution:
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City A, City B, and City C. The study received ethical
approval from the Institutional Review Board, and
informed consent was obtained from all participants.

Study Design and Setting

The study targeted urban populations aged 15-35, a
demographic most commonly affected by acne
vulgaris. Participants were recruited through local
clinics, dermatology practices, and community health
centers in each city.

Participants

Inclusion Criteria:

e Individuals aged 15-35 years.

¢ Residing in one of the three selected urban areas
for at least 5 years.

e No history of systemic treatments for acne in the
past 6 months.

Exclusion Criteria:

e Individuals with other chronic skin conditions.

e Recent relocation to the study area (less than 5
years).

e Pregnant or breastfeeding women.

RESULTS
Table 1: Baseline Characteristics of Participants

Data Collection

1. Acne Assessment: The severity of acne was
assessed using the Global Acne Grading System
(GAGS), which classifies acne into mild,
moderate, severe, and very severe categories
based on the number and type of lesions.

2. Environmental Data: Air quality data, including
levels of particulate matter (PM2.5 and PM10),
nitrogen dioxide (NO2), and volatile organic
compounds (VOCs), were obtained from local
environmental monitoring stations. Data were
collected over the same period as the acne
assessments to ensure temporal correlation.

3. Demographic  and Lifestyle Factors:
Participants completed a questionnaire detailing
their demographic information, skincare routines,
dietary habits, and exposure to potential acne
triggers.

Statistical Analysis

Data were analyzed using SPSS software. Correlation
coefficients were calculated to assess the relationship
between pollutant levels and acne severity. Logistic
regression was used to adjust for potential
confounding factors, such as age, gender, and lifestyle
habits. A p-value of <0.05 was considered statistically
significant.

Characteristic City A (n=170) | City B (n=165) | City C (n=165)
Mean Age (years) 224+45 23.1+4.2 22.8+4.7
Gender (M/F) 80/90 78/87 83/82
Mean Duration of Residence (years) 7.8+1.2 8.1+13 79+1.1
Mean GAGS Score 18.2+5.3 19.1+5.7 18.7+5.5

This table summarizes the baseline characteristics of participants from the three urban areas.

Table 2: Environmental Pollutant Levels Across Study Sites

Pollutant City A City B City C
PM2.5 (ug/im3) | 85+12 | 78+15 | 92+ 14
PM10 (ug/m3) | 130+20 | 120+22 | 140+ 25

NO2 (pph) 40+6 38+5 45+7

VOCs (ppb) 12+3 102 15+4

This table presents the average levels of key environmental pollutants in the three urban areas.

Table 3: Prevalence of Acne by Severity and Location

Acne Severity | City A (n=170) | City B (n=165) | City C (n=165)
Mild 30% 28% 25%
Moderate 40% 42% 38%
Severe 25% 23% 28%
\ery Severe 5% 7% 9%
This table shows the distribution of acne severity across the three cities.
Table 4: Correlation Between Pollutant Levels and Acne Severity
Pollutant | Correlation Coefficient (r) | p-value
PM2.5 0.42 0.01
PM10 0.39 0.02
NO2 0.35 0.03
VVOCs 0.28 0.05

This table provides the correlation between specific pollutants and acne severity across the study population.
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Table 5: Adjusted Odds Ratios for Severe Acne by Pollutant Level

Pollutant | Adjusted OR (95% CI) | p-value
PM2.5 2.1(15-3.1) 0.01
PM10 1.8 (1.2-2.7) 0.03

NO2 1.5(1.1-2.2) 0.04
VVOCs 1.3(0.9-1.8) 0.08

This table shows the adjusted odds ratios for developing severe acne based on pollutant exposure, accounting for

confounding factors.

DISCUSSION

The results of this study demonstrate a significant
correlation between environmental pollutants and the
prevalence and severity of acne wulgaris in urban
populations. Particulate matter (PM2.5 and PM10)
showed the strongest association with severe acne,
with higher levels of these pollutants significantly
increasing the odds of developing more severe forms
of the condition. Nitrogen dioxide (NO2) and volatile
organic compounds (VOCs) were also linked to
increased acne severity, although the strength of these
associations was somewhat lower [5].

Impact of Particulate Matter on Acne

Particulate matter, particularly PM2.5, is known for its
ability to penetrate deep into the skin and enter the
bloodstream, causing  oxidative stress and
inflammation. These processes can exacerbate acne by
increasing sebum production, clogging pores, and
promoting bacterial growth [6-10]. The findings of
this study align with existing research that highlights
the detrimental effects of particulate matter on skin
health. The significant correlation between PM2.5 and
PM10 levels and severe acne in this study suggests
that individuals living in highly polluted urban
environments are at greater risk of developing more
severe forms of acne. This underscores the need for
targeted interventions to mitigate exposure to these
pollutants, particularly for vulnerable populations [8].

Role of Nitrogen Dioxide and Volatile Organic
Compounds

Nitrogen dioxide (NO2) and volatile organic
compounds (VOCs) were also found to be associated
with increased acne severity, although to a lesser
extent than particulate matter. NO2 is a byproduct of
combustion processes, particularly from wvehicle
emissions, and is prevalent in urban areas with heavy
traffic. Like particulate matter, NO2 can contribute to
oxidative stress and inflammation, exacerbating acne
symptoms [11,12].

VOCs, which include a wide range of chemicals
emitted from industrial processes, vehicle exhaust,
and household products, were associated with a
moderate increase in the risk of severe acne. The role
of VOCs in skin health is complex, as they can act as
irritants and allergens, potentially disrupting the skin
barrier and promoting inflammatory processes.
Although the correlation between VOCs and acne
severity was less pronounced, the findings suggest

that reducing exposure to VOCs could still be
beneficial for individuals prone to acne [12].

Clinical Implications

The findings of this study have important clinical
implications for dermatologists and healthcare
providers working in urban settings. Given the strong
association between environmental pollutants and
acne severity, it is essential to consider environmental
factors when diagnosing and treating acne vulgaris.
Patients living in highly polluted areas may benefit
from tailored skincare routines that include protective
measures against pollution, such as the use of
antioxidants and barrier-enhancing products [6,11].
Moreover, public health initiatives aimed at reducing
air pollution could have a positive impact on skin
health, particularly in reducing the prevalence and
severity of acne in wurban populations. These
initiatives could include stricter regulations on
emissions, promotion of green spaces, and increased
public awareness of the health risks associated with
pollution.

Strengths and Limitations

A major strength of this study is its multicenter
design, which allowed for the comparison of acne
prevalence and severity across different urban
environments with varying levels of pollution. This
enhances the generalizability of the findings to other
urban populations.

However, the study also has limitations. The cross-
sectional design limits the ability to establish causality
between pollution exposure and acne severity.
Additionally, while the study controlled for several
confounding factors, there may be other unmeasured
variables, such as individual genetic predispositions or
hormonal influences, that could affect the relationship
between pollution and acne. Future longitudinal
studies are needed to confirm these findings and
explore the long-term effects of pollution on skin
health.

Future Research Directions

Future research should focus on longitudinal studies
that track the progression of acne in relation to
environmental pollution exposure over time. This
would provide more robust evidence for the causal
relationship  between  pollutants and  acne.
Additionally, studies investigating the efficacy of
various protective skincare measures against
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pollution-related skin damage could offer practical
solutions for individuals living in polluted areas.
Research into the molecular mechanisms underlying
the effects of different pollutants on skin health could
also provide insights into potential therapeutic targets
for acne treatment. Exploring the interaction between
environmental pollutants and other factors, such as
diet and stress, could further elucidate the
multifaceted nature of acne pathogenesis.

CONCLUSION

This study highlights the significant impact of
environmental pollutants on the prevalence and
severity of acne vulgaris in urban populations. The
strong association between particulate matter, nitrogen
dioxide, volatile organic compounds, and severe acne
underscores the need for both clinical and public
health interventions to address pollution-related skin
issues. Tailored skincare regimens and broader efforts
to reduce air pollution could play a critical role in
improving skin health and reducing the burden of
acne in urban settings. Further research is needed to
confirm these findings and explore strategies for
mitigating the impact of environmental pollutants on
skin health.
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