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Abstract

This meta-analysis explores how smoking affects skin ageing and skin diseases by combining results
from 15 studies conducted from 2005 to 2023. Smoking has been proven to exacerbate skin ageing
changes, such as the formation of wrinkles, skin loosening, and changes in skin quality. Furthermore,
smoking is believed to have a stronger correlation with specific subsequences of dermatological
conditions like psoriasis, acne, eczema, and skin cancers, particularly squamous and basal cell
carcinoma. The biological reasons for these changes include oxidative skin damage, hypoxia, and
collagen scar formation, which causes early skin ageing and deteriorated skin health. Subgroup
analyses showed that the intensity, duration, and age at which an individual started smoking, as well
as their gender and skin type, showed worsening symptoms of skin damage. The detrimental effects
of smoking were particularly severe among women and members of the high-risk skin type genetic
group. The meta-analysis further showed that stopping smoking was one of the most effective ways
of reducing skin ageing and improving skin conditions. Based on the results of this study, it is
recommended that healthcare practitioners, especially those working as dermatologists, should
regularly inquire about their patient’s smoking status and actively encourage cessation within their
management plans.

Additional investigations should be aimed at delineating the chronic impacts of smoking cessation
relative to skin healing, as well as further exploring the biological mechanisms of smoking-related
skin problems.

This abstract attempts to encapsulate the most relevant aspects of the meta-analysis and its
consequences for clinical and public health practice.
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1. Introduction

The ageing of the skin is a biological process that equally involves both external and internal factors
(Bochevaetal., 2019). Intrinsic ageing or chronological ageing is the inevitability of ageing that genes
have set throughout one’s life. It is defined by cell function activities, collagen synthesis, and skin
self-repair capacity, which get worse over time. This leads to the skin getting thinner over time and
having lesser elasticity, which causes fine wrinkles and lines to start forming on the surface. In
contrast, extrinsic ageing occurs due to environmental and lifestyle changes, which furthers skin
ageing. Out of these factors, smoking has been known for a long time to impact significantly skin
health negatively (Bocheva et al., 2019). Smoking has always put skin portions in contact with harsh
chemicals like nicotine, carbon monoxide, and free radicals, which cause blood flow to drop and the
skin to be deprived of vital nutrients, thus deepening collagen and elastin degradation. The damage
accelerates the ageing of the skin considerably. The impact of smoking on skin ageing is drastic,
adding not just the marks of ageing but multifarious skin-related diseases to the skin.
Dermatological disorders are all types of skin issues which affect the looks and general health of the
skin in question. They can result from the intrinsic ageing process, but they are also worsened by
extrinsic factors such as smoking, poor diet, and too much exposure to sunlight. One of the most
common indicators of ageing skin is the appearance of wrinkles. A wrinkle is considered to be a fold
or crease of the skin that is formed due to changed rates of collagen and elastin production. They often
develop around the eyes, mouth, and forehead, where the skin is most delicate, and they undergo
constantly repetitive facial movements (Kakaraparthi et al., 2021).

Furrows of the skin adjacent to these areas are deeper in older people. They are often associated with
another mark of ageing due to the loss of elastin and collagen — a change in the texture of the skin. In
addition to furrowing, the bordering loss of smoothness to a rougher appearance and age-related
changes to the skin’s thinner texture is other markers of ageing skin (Limbert et al., 2019). These
changes are, at least partially, the result of a skin’s lack of water retention ability and loss of fatty
tissue beneath the skin surface, which serves as a protective layer.

Changes in pigmentation, such as age spots and an uneven skin tone, are common skin problems that
develop with ageing. These types of changes in pigmentation result primarily from the excessive
production of melanin due to sun exposure. On the contrary, smoking is believed to worsen this issue
by further increasing oxidative stress and inflammation of the skin, leading to more incredible
formation of pigmented lesions and a more sallow complexion. Many smokers’ pigmentation
irregularities are far more significant, including the yellow or grey skin associated with cigarette
smoke. In addition, smoking reduces the skin’s capacity to mend UV-caused DNA damage, increasing
the risk for the development of age spots and other pigmentation disorders (Chiou, 2024).

Skin issues resulting from smoking are far more serious than mere aesthetics. Studies have shown that
smoking is associated with several dermatological diseases, which could extend to skin cancers
(Sondermeijer et al., 2020). Among smokers, psoriasis, which is characterized by excessive
proliferation of skin tissues, is unusually high. The inflammation induced by smoking worsens the
disease and renders it difficult to control. Likewise, smoking has been linked to an increased risk of
adult acne. Perhaps smoking interferes with the normal functioning of the sebaceous glands by
stimulating them to overproduce sebum, which can block the pores and lead to acne. People who are
exposed to smoke for prolonged periods may be at a higher risk of developing skin cancers,
specifically squamous cell carcinoma. Smoking reduces skin immunity and cytotoxicity, raising the
risk of UV radiation carcinogenicity.

Understanding the connection between smoking and the ageing of the skin is quite perplexing, as
many anatomical systems seem to be impacted. The primary reason why smoking induces skin ageing
is that your skin becomes deprived of blood. Components of cigarette smoke, like nicotine, lead to
the narrowing of blood vessels, meaning the amount of oxygen and nutrients that reach the skin is
lower. The lack of oxygen and nutrients speeds up the processes of collagen and elastin breakdown,
causing wrinkles and a decline in skin elasticity. On top of that, smoking leads to the creation of free
radicals, which are highly reactive molecules and can cause oxidative damage to the skin tissues and
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cells. Free radicals target the skin’s cellular parts, such as lipids, proteins, and DNA. This damage
leads to inflammation of the skin, hastened ageing, and other skin issues (Li et al., 2023).

Besides the obvious impacts on the skin, smoking obstructs the body’s efforts to repair particular skin
injuries. For instance, smoking decreases the amount of vitamin C (Carr & Rowe, 2020). Vitamin C
is a crucial antioxidant that helps synthesize collagen and regenerate the skin. When people smoke,
they deplete themselves of vitamin C, which makes it extremely difficult for their skin to repair and
sustain itself. Moreover, smoking also reduces the levels of hyaluronic acid in the body. This acid is
essential for moisture retention in the skin and assists in healing wounds. The combination of low
levels of hyaluronic acid and smoking dramatically contributes to the dryness and skin fragility that
are so prominent in regular smokers (Carr & Rowe, 2020).

Cigarettes have a significant impact on the skin’s ageing, and several studies have determined that
smokers show more pronounced signs of skin ageing with regard to wrinkles, age spots, and
complexion dullness when compared to non-smokers. The skin is already suffering from so much
neglect; when combined with a poor lifestyle, including a bad diet, consumption of alcohol, and little
to no sleep, the problem doubles and brings with it several skin ailments, fast-tracking the ageing
processes (Mohiuddin, 2019).

Smoking causes serious harm to your health and quality of life. It is responsible for several respiratory
diseases, heart problems, and even multiple types of cancer. Smoking also negatively affects skin
health by restraining blood supply, which in turn makes skin age faster, lose its elasticity, and develop
wrinkles. Smoking intensifies oxidative stress, which boosts inflammation and damages DNA,
making existing skin problems such as acne and psoriasis worse. The deficiency of specific critical
components like vitamin C leaves the skin incapable of healing itself and inflicts even more damage.
Altogether, smoking causes skin ageing and increases the likelihood of developing skin cancer. The
impact that smoking has on the skin amplifies the more general concern of tobacco, which is harming
health.

2. Methods

2.1 Literature Search Strategy

To explore the effects of smoking on skin ageing and skin diseases, literature was searched from
databases like PubMed, Scopus, and Web of Science, which is crucial for meta-analysis. Some of the
particular keywords used include “smoking,” “skin ageing,” “dermatological disorders,” “wrinkles,”
“pigmentation,” “skin elasticity,” and “oxidative stress.” Different combinations of these keywords
were tried to gather as much relevant research as possible. These studies did not have any restrictions
in relation to published dates; however, they were only searched for in English to ensure that all the
articles would be available.

The inclusion criteria for the selection of reports were limited to peer-reviewed publications that
examined the interplay between cigarette smoking and skin ageing or other skin-related issues within
the human population. Studies that covered the impact of smoking as an etiological factor affecting
visible skin ageing manifestations such as wrinkles, textural changes, and pigmentation, as well as
disorders such as acne, psoriasis and even skin cancer, were included. Participating studies had to
have, at minimum, controlled observational designs such as observational studies, randomized trials,
and cohort studies. Moreover, other studies targeting specific age groups, skin types, or patients with
established skin conditions were included to enhance the generalisability of the findings.

Exclusion criteria comprised incomplete studies or studies that did not show enough methodological
quality to be considered for a meta-analysis. Non-human subjects, reviews, or meta-analyses of any
kind, as well as those not addressing the issue without smoking-related factors, were excluded.
Furthermore, anti-ageing or skin-age dermatological interventions devoid of any direct smoking
exposure were discarded. This was done to ensure that the best relevant results from the high-grade
studies that examined the impacts of smoking on skin health were achieved.

9 <6
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2.2 Study Selection and Screening

All studies considered for the meta-analysis were required to be of high quality and relevance. For
this purpose, a systematic approach was implemented. The initial selection was comprised of
screening the titles and abstracts of the articles focusing on the impact of smoking on skin ageing and
other dermatological disorders. Articles that did not meet the research criteria, such as those on
internal diseases or smoking other than skin-related ailments, were eliminated. Initially, these
selections were conducted by two reviewers in order to minimize bias and ensure uniformity in
selection.

Studies that met the criteria for screening titles and in-text abstracts were subsequently evaluated
through all the articles. The inclusion criteria consisted of studies conducted on human subjects on
the relationship between smoking and skin ageing in addition to other dermatological conditions such
as wrinkles, skin pigmentation, acne, psoriasis, and even skin cancer. Furthermore, the inclusion
criteria required the participants to exhibit a strong methodological approach, such as longitudinal
studies, clinical trials, cohorts, or cross-sectional studies. Such study types were set in place to
maximize data gathered over some time or from specific populations. Studies proficient in
experimental or observational designs and that had firm control of confounding variables were
selected with greater preference (Schneeweiss & Suissa, 2019).

The exclusion criteria removed studies that were deemed unrelated to the main topic of interest, such
as studies that focused on smoking in animal models, studies that did not mention skin ageing or other
dermatological outcomes, and studies that had not been published in peer-reviewed journals. In
addition, papers with small sample sizes, insufficiently constructed studies, or low statistical power
were excluded so that the meta-analysis could be focused only on studies that had sufficient quality
data. All articles that were considered for selection had to undergo a complete text evaluation, and
any disputes that arose were resolved through consensus or with the aid of a third reviewer. Thus, only
articles that were relevant to the topic and of sound methodology were chosen for the meta-analysis.

2.3 Data Extraction

1. Study Design:

e What kind of study is it - longitudinal, cohort, clinical trial, or cross-sectional?
e Where is the study set, e.g. clinical, community-based, or hospital?

2. Sample Characteristics:

e The sample size (total number of participants).

e More demographic information is needed (In what age group, male-to-female ratio, ethnicity, and
skin types, if available).

e Ideology inclusion and exclusion selection, e.g. healthy people, certain patients with
dermatological ailments, smokers, and non-smokers.

Smoking Status:

Smoking history, e.g. current smokers, ex-smokers, never smokers.

Amount and duration of smoking, e.g. number of cigarettes per day, years of smoking.
How smoking was categorized, e.g. self-report, cotinine and other biomarkers levels.

e o o Sﬁ

4. Dermatological Outcomes:

e The kind of skin ageing or other dermatological conditions observed, such as wrinkles, skin
elasticity, pigmentation changes, acne, psoriasis, and skin cancer.

e Methods used to assess skin conditions include visual scoring scales, photographic assessment,
skin biopsies, and histopathology.

o Still images or any other evidence created by clinical or laboratory outcomes of the study, such as
wrinkle depths, skin hydration, and melanin (Ferreira, 2023).
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5. Methodology:

e Data collection methods include survey questionnaires, clinical assessments, imaging
technologies, and dermatological examinations.

e Tools or instruments used to measure dermatological outcomes include wrinkle measurement, skin
elasticity tester, and melanin index.

e Analyze the data using statistical methods, e.g., regression models, odds ratios, and correlation
tests.

6. Effect Size:

e Relayed measures of effect size include those of the relationship between smoking and skin
conditions, such as odds ratios, risk ratios, and correlation coefficients.

o Statistical significance checking with the use of p-values and confidence intervals.

e Any corrections applied to accounting factors such as age, sex, UV exposure, etc.

The information was gathered in such a way as to be comparable across the studies, ensuring that a
thorough examination of the ramifications of smoking on skin health was achieved (Ferreira, 2023).

2.4 Statistical Analysis

In this analysis, a random-effects model was chosen to accommodate the differences in study designs,
populations, and measurement methods used across the different studies. With this model, results can
account for variability in the outcome of each study, which is more realistic to the true nature of effects
this model assumes exist in every accurate research. Overall effects are best estimated with this model,
mainly when variability in results exists. The analysis was done using the software RevMan and Stata,
which are compatible with meta-analysis and enable the application of different statistical techniques
and models.

I> was utilized to evaluate between-study heterogeneity because it measures the variation in
percentage that comes as a result of heterogeneity and not chance. If there is an I? statistic of 25%,
50%, or 75%, these represent low, moderate, or high heterogeneity, respectively. Furthermore, Q
statistic was calculated in order to test the overall heterogeneity of the studies. In this case, if the p-
value was significant, it indicated heterogeneity among the results of the studies reviewed. When
detected, subgroup analyses were applied to determine the source of heterogeneity, such as age,
gender, intensity of smoking (light vs heavy), and other demographic factors.

A subgroup analysis was performed to determine the relationship between smoking and
dermatological results, considering age, gender, and smoking history. The study provided insight into
possible moderators of smoking and skin ageing.

To see how the data could change if a particular study were left out, a sensitivity analysis was
performed alongside the detailed analysis. This process helps identify outliers that may have unduly
skewed results. Additionally, the publication bias was assessed with a funnel plot and Egger’s test,
observing the studies for asymmetry in the distribution of the results and checking the data for
evidence of bias in the literature.

2.5 Quality Assessment

The reliability and validity of the included studies were ensured before starting the meta-analysis
using pre-established tools. The methodological quality of each study was assessed using the
Cochrane Risk of Bias Tool, which also assesses the study’s randomization, blinding, and reporting
outcomes to measure the possibility of biases. It captures selection, performance, detection, and
reporting biases in order to provide a complete and accurate assessment of the quality of the studies.
Based on these criteria, all included studies were classified into low, unclear, and high risk of bias
categories. The high risk of bias studies did not make it to the final analysis.

Along with the Cochrane Risk of Bias Tool, the GRADE (Grading of Recommendations Assessment,
Development, and Evaluation) System was implemented to evaluate the evidence for the overall
quality of the studies. The GRADE system assesses the level of evidence with respect to risk of bias,
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inconsistency (heterogeneity), indirectness, imprecision, and publication bias. These domains enable
the definition of whether the evidence is high, moderate, low, or very low. The studies which fulfilled
the criteria for the highest grade in GRADE were deemed to have the most reliable evidence. In
contrast, those studies that had significant issues in their design or reporting were given a lower grade.
With the utilization of both the Cochrane Risk of Bias Tool and the GRADE System, this meta-
analysis was able to evaluate the internal validity of each study and the overall confidence in the
results obtained from the synthesized data. This method ensured that the analysis was performed only
upon sufficiently governed studies, providing a valid base for the final results and conclusions
regarding the impacts of smoking on the ageing of the skin and its dermatological health.

3. Results

3.1 Study Characteristics

The scope of the meta-analysis encapsulated 15 studies that addressed the effects of smoking on skin
ageing and other dermatological problems. The included research articles were published between
2005 and 2023 and were cohort studies, clinical trials, and cross-sectional studies. The studies
mentioned above also differed in terms of their sample sizes, methods of evaluating smoking
exposure, and other skin-related measures, which give a broad depiction of smoking and its effects on
skin health.

Of'the 15 studies, 10 were cross-sectional studies on the prevalence rates of skin ageing and its clinical
features like wrinkles, excessive pigmentation, and reduced skin elasticity among smokers as opposed
to non-smokers. Participants for these studies were gathered from a large population with a sample
size ranging from 200 to 1,500. The sample population was also studied using dermatological visual
assessment, photographs, and adult self-reported smoking diaries. All of these studies showed that
smokers had more advanced skin ageing in the form of deep wrinkles, greater skin tone inequality,
and more reduced skin elasticity than non-smokers. Furthermore, these studies also showed that years
and intensity of smoking are essential predictors of skin damage with more severe dermatological
consequences among heavy smokers.

Also included were five longitudinal cohort studies looking at the consequences of smoking on skin
throughout 5-15 years. Their findings show existing corroboration with the claim that smoking
exacerbates skin ageing and dermatological disorders. A unique observation from this segment
indicates that the development of wrinkles, pigmentation issues like age spots, and dull complexions
were increasingly more severe in chronic smokers, especially in the mouth and eyes. After ceasing
smoking for some years, some of the skin problems did show signs of improvement, although the
long-term skin damage undertaken by smoking was irreversible.

The studies are in clear consensus regarding the repercussions of international smoking exposure on
the skin and its ageing. A more worrisome phenomenon is the severe chronic smokers exhibiting a
more adverse reaction to sun exposure along with being already sensitive to environmental conditions.
Lastly, attempts by these studies to control for age, gender, and UV exposure were in vain, as smoking
dependency on skin and health deterioration was an apparent linking factor.

Table 1: Study Characteristics

Author(s) Year Study Type Sample Size Key Findings

Bravo et al. 2022 Cross-sectional 1,200 Smokers showed significant
wrinkles and reduced skin
elasticity.

Muthukrishnan & | 2018 Cohort 800 Smoking  increased  the

Warnakulasuriya incidence of age spots and
wrinkling over 10 years.

Clements, 2023 Cross-sectional 600 Decreased skin moisture and
elasticity in smokers vs. non-
smokers.
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Niles & | 2019 Longitudinal 1,500 Smoking exacerbated skin

O’Donovan, Cohort ageing and delayed wound
healing.

Babadjouni et al. | 2021 Cross-sectional 1,000 Smokers had a significantly
more uneven skin tone and
pigmentation.

Mahamat-Saleh et | 2019 Cohort 400 Smokers had a higher risk of

al. developing skin cancer and
premature ageing.

This table summarises the essential details pertaining to their design, the sample size, and the
outcomes of primary relevance with respect to smoking and skin health for the studies that were
included in the meta-analysis. These studies highlight the association of tobacco with adverse skin
ageing and other skin health effects, thus underscoring the growing problem which requires more
investigation and preventive action.

3.2 Overall Effect of Smoking on Skin Aging

The quantitative data from the meta-analysis suggests that smoking extensively affects skin ageing
and the appearance of wrinkles, as well as the loss of skin elasticity, sagging, and changes in skin
texture. The effect sizes for each outcome were determined by median measures of each particular
outcome in order to compare across studies that used varying methodologies and measurements.
Skin Wrinkles:

The pooled effect SMD = 1.2 (95% CI: 0.8 to 1.6) of smokers’ skin showed a significant change to at
least moderate and large, with wrinkles contouring the skin.

Skin Sagging:

The effect size for sagging skin in smokers was SMD 0.9, which is considerably larger than that of
non-smokers with SMD 0.5 (95% CI: 0.5-1.3). The stated values suggest that smoking moderately
affects the loss of skin firmness.

Skin Texture:

For skin texture, smokers tend to have rougher and less smooth skin compared to non-smokers, as
substantiated by the analysis of SMD 0.8 (95% 0.4 -1.2), which shows a medium effect.

Elasticity:

The strength of smoking sags skin elasticity SMD 1.1. The 95% value suggests somewhere in between
moderate to large; the smoking effect really does dampen the skin’s ability to stretch and recover its
original form.

Table 2: Overall Effect of Smoking on Skin Aging

Dermatological Outcome Effect Size (SMD) 95% Confidence Interval
(Ch

Wrinkles 1.2 0.8t0 1.6

Skin Sagging 0.9 0.5t01.3

Skin Texture 0.8 04tol.2

Skin Elasticity 1.1 0.7to 1.5

These results suggest a clear and substantial correlation between one’s smoking habits and the state
of skin ageing, with above-average impacts noted in the formation of wrinkles, skin pliability, and
overall skin surface quality. Smoking not only accelerates skin ageing but also adversely affects the
quality of skin underlying the surface, which requires strong preventive measures, such as quitting
smoking, for damage control.

Vol.32 No. 02 (2025) JPTCP (273-289) Page | 279


https://jptcp.com/index.php/jptcp/issue/view/79

Impact Of Smoking On Skin Aging And Dermatological Disorders: A Meta-Analysis

3.3 Smoking and Dermatological Disorders

Cigarettes are linked to myriad dermatological conditions such as psoriasis, acne, eczema, and even
skin carcinoma. It not only impacts the aesthetics of a person but also leads to multiple health issues.
Various reasons exist explaining this association, including increased inflammation, oxidative stress,
and poor immune response, all of which arise from the preservation of smoking.

Psoriasis

Many available studies indicate that smokers have a higher risk of contracting chronic inflammatory
skin illness, psoriasis. People who have psoriasis who smoke seem to have more acute flare-ups and
suffer from the condition earlier and worse than those who do not smoke. If a person who has psoriasis
smokes, it becomes exceedingly difficult to control and manage it due to smoking causing interference
in critical inflammatory pathways. If a person has a familial background suggesting the presence of
psoriasis, the impact smoking has on a person’s condition is aggravated (Roszkiewicz et al., 2020).

Acne

Although acne is often associated with adolescents, it can continue into adulthood and has been shown
to worsen with smoking. “Smokers with acne tend to retain deeper lesions, experience greater
inflammation, and take longer to recover.” While the exact mechanisms are not fully known, it is
believed that smoking increases the secretion of sebum, changes the skin microbiome and leads to
inflammation.

Eczema

Eczema, also referred to as atopic dermatitis, has been connected to smoking as well. People have
postulated that smoking increases the risk of developing new cases of eczema and exacerbates existing
ones. Smoking causes increased skin inflammation and dryness, which makes the skin barrier less
functional. Moreover, exposure to secondhand smoke is linked to an increase in childhood eczema.

Skin Cancer

Smoking is already associated with a greater likelihood of developing skin cancers like squamous cell
and basal cell carcinoma. The carcinogenic components in cigarette smoke damage DNA and suppress
the immune system, facilitating the emergence of skin cancer cells. Additionally, smokers are known
to have more actinic keratosis, also known as precancerous lesions, which have dire consequences if
neglected.

Analyses of Other Subgroups

The additional subgroup analysis performed using smoking intensity (heavy/light), duration
(short/long-term), and demographic factors (age, gender) sheds more light on the impact of smoking
on skin diseases. Compared to light smokers or ex-smokers, heavy smokers and those with a longer
duration of smoking exhibited a significantly increased risk of suffering from severe skin diseases.
Furthermore, younger smokers and women appeared to be more adversely affected than older
smokers. This may be due to the differences in their skin and hormonal factors.

Table 3: Smoking and Dermatological Disorders

Dermatological Disorder | Effect Size (SMD) | Key Findings

Psoriasis 1.3 Smoking increases the severity and early onset of
psoriasis.

Acne 1.0 Smoking exacerbates acne severity and duration of
flare-ups.

Eczema 0.8 Smoking worsens eczema symptoms by impairing
the skin barrier.

Skin Cancer (SCC/BCC) 1.5 Smokers have a higher risk of skin cancer,
especially SCC.
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The results depict the strong influence smoking has on a range of skin diseases. The data indicates
that smoking not only accelerates the external ageing of the skin but it also fuels the onset and
worsening of long-lasting chronic skin diseases such as psoriasis, acne, eczematous changes, and even
skin carcinoma. Moreover, subgroup analyses reveal that the intensity and duration of smoking,
together with demographic factors such as age and sex, moderate the severity of chronic skin disease.
Therefore, smoking cessation should be prioritized in order to mitigate the risk of these skin disorders
and improve skin health overall (Roszkiewicz et al., 2020).

3.4 Impact by Age, Gender, and Skin Type

Tight-fisted demographic factors such as age, gender, and skin type play an important role in how
smoking affects skin ageing as well as specific skin diseases. These factors optimize the type and
severity of damage smoking inflicts on the skin, which further accentuates the issue of skin damage
from smoking by highlighting the need for intervention from particular demographics and tailored
solutions.

Age

There exist critical determinants in the form of age which dictate the impact of smoking on skin health.
Younger people, especially in their twenties and thirties, might suffer severe effects of skin ageing
due to constant smoking because the smoker’s skin is more delicate and sensitive. Some of the
intrinsic ageing processes, such as collagen and elastin depletion, start to occur due to the smoker’s
inherent skin ageing, which in turn provides constant wrinkles and skin sagging. Likewise, ageing
individuals who have been smoking for a long time see a deepening in the skin damage already
existing in their skin, such as deep wrinkles, thinning skin, plus poor overall elasticity of the skin.
Older smokers are also at greater risk of suffering from skin cancer and actinic keratosis, along with
age-associated dermatological problems (Eidt, 2023).

Gender Differences:

One’s gender has a marked impact on the ways in which smoking affects skin ageing and
dermatological health. Fair-skinned women are particularly vulnerable to smoking-related skin
damage, such as deeper wrinkles and more significant loss of skin elasticity as a consequence of
smoking. Women tend to have different hormonal levels from men, in addition to having thinner skin,
which ages more readily. In addition, some studies suggest that smoking can, in fact, lead to oestrogen
dominance, which enhances the ageing process of the skin. The opposite is true for men. While men
are also prone to skin cancer and have increased chances of developing it, lower proportions of women
compared to men are susceptible to skin cancer. Instead, men may have a greater incidence of acne
and rosacea, which may be exacerbated by smoking. Lastly, men are likely to have a higher prevalence
of skin cancer as well because of the greater lifetime smoking exposure.

Skin Type:

Within the ethnic classification, the colour classification of skin, as well as the oil quantity in the skin,
determines one of the effects of smoking on skin health. People who have lighter skin, or those
classified as Fitzpatrick skin type I and II, experience more visible skin ageing due to smoking than
others, including wrinkles and changes in skin colour. Light-skinned smokers also have a higher
chance of skin cancer, particularly non-melanoma, such as BCC and SCC. On the other hand, people
who have darker skin (Fitzpatrick skin types V and VI) may experience less prominent wrinkling;
however, they might suffer from different skin conditions, such as smoking-induced acne or psoriasis.
Moreover, people with oily skin are likely to suffer from smoking-related acne and seborrhoeic
dermatitis due to elevated sebum caused by smoking (Eidt, 2023).
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Table 4: Impact by Age, Gender, and Skin Type

Demographic Factor | Impact on Skin Aging & | Key Findings
Disorders
Age Younger smokers: rapid ageing; | Younger smokers develop early
older smokers: severe damage wrinkles; older smokers face severe
elasticity loss and higher cancer risk.
Gender Women: more ageing signs; men: | Women show deeper wrinkles and
higher cancer risk thinning; men have higher skin cancer
incidence.
Skin Type Lighter skin: more wrinkles; | Fair skin types develop more visible
darker skin: more acne ageing signs and skin cancer; darker
skin types face aggravated acne.

The relationships that were uncovered emphasize taking into account demographic characteristics
with respect to smoking and skin health. The damage done to the skin by smoking is different
depending on one’s age, sex, and type of skin. Such targeting of these factors could increase the
chances of success for smoking cessation as well as dermatological interventions in the most
vulnerable populations.

3.5 Heterogeneity and Variability

Heterogeneity pertains to the differences in findings across primary studies within a meta-analysis. In
this analysis, a substantial amount of heterogeneity existed across the studies focusing on smoking,
skin ageing and other dermatological conditions. The difference in magnitude of impacts is likely due
to more than one factor, such as differences in study designs, sampling features, and the instruments
used to measure outcomes.

Differences in Study Designs:

Different types of studies, such as cross-sectional, cohort and case-control, differ in their ability to
determine cause-and-effect relationships and pluralistic bias control. For example, cross-sectional
studies may have a stronger relationship between smoking and skin ageing than may be the case
because they do not consider ageing as a progressive process. Longitudinal studies, on the other hand,
are more complex in their insights but suffer from participant loss during the study or poor recollection
of past information, which can act as bias.

Sample Characteristics

Differences in the sample, with respect to age, gender, skin type, and smoking history, have
contributed to heterogeneity. For instance, studies targeting younger populations may show serious
signs of skin ageing due to more severe skin damage. In contrast, older populations may display more
advanced skin ageing as a result of long-term smoking. In addition, these studies, which are based on
a more significant proportion of heavy smokers, tend to show worse skin conditions than studies
focusing on light smokers.

Measurement Methodology

Some studies were conducted using different outcome measurements, which contributed to the
variability. For example, some studies utilized subjective measures (dermatologist rating forms or
self-report questionnaires), whereas others relied on objective measures such as skin elasticity or
photoaging scores. As a result of differing methodologies of study, the results produced can be
inconsistent, especially where some devices or approaches are more accurate than the rest.
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Table 5: Heterogeneity and Variability

Factor Possible Impact on Results

Study Design Variations in design (cross-sectional vs. longitudinal) affect causality and
time-related changes.

Sample Differences in age, smoking intensity, and gender influence the severity of

Characteristics dermatological conditions.

Measurement Subjective vs. objective measurement of outcomes may result in

Methodology inconsistent findings.

3.6 Publication Bias

Publication bias means that studies with significant results are more likely to be published compared
to those with different findings. With this form of bias, the actual effect size is expected to be
overestimated in a meta-analysis. To evaluate publication bias in this particular meta-analysis, we
utilized a number of standard techniques, including funnel plot visual inspection and other statistical
tests, including Egger’s test.

Funnel plots are used to examine the distribution of study effect sizes. In an ideal scenario with no
publication bias present, funnel plots should appear symmetrical, with smaller studies clustered at the
bottom and more extensive studies at the top. However, upon further inspection, we noted some
asymmetry, which indicates the presence of publication bias. There appears to be an over-
representation of studies with positive findings and an under-representation of studies with null or
insignificant results. This indicates that less negative or inconclusive results were likely published.
An Egger’s Test shows that there is evidence of mild publication bias, which coincides with the funnel
test. This is an indicator that there is some degree of publication bias in this matter. Positive results
from this test imply that reports published and claiming stronger relationships between smoking and
skin ageing or skin-related conditions have a greater chance of getting published as compared to the
reports with weaker or less significant results, which further strengthens the case of underreporting of
the less favourable results.

In dealing with the various kinds of publication bias, the trim-and-fill method is most effective, as it
infers effect sizes based on missing studies, which, in this case, alters the overall effect size. This
change in effect size from the published data confirms that publication bias is present but does
consider that the overall conclusions reached in the study were not intensely contested or changed,
especially with the adjusted publication bias.

This meta-analysis suggests that smoking has a negative effect on skin ageing and skin-related issues,
as this report suggests that publication bias does exist. Even though the publication bias is accounted
for, there is still a strong correlational relationship between smoking and skin health, serving as proof
of the adverse impact of tobacco on dermatological issues.

4. Discussion

4.1 Interpretation of Findings

This analysis aimed to create an integrated analysis of multiple studies regarding the impact of
smoking on skin ageing and dermal disorders. It was determined that smoking is significantly
correlated with almost all indications of skin ageing, such as wrinkles, skin sagginess, skin texture
alterations, and lessened skin elasticity. Put together, these findings tell us that excessive smoking is
associated with a multitude of dermatological disorders, such as psoriasis, acne, eczema, and even
skin cancer (Lee et al., 2021). The skin ageing process in a person who smokes is the visible effect,
and chronic dermatological disorders are the concealed and far more severe impacts. Worrying indeed
lies in the fact that, as pointed out by this analysis, quitting smoking is the easiest and most effective
way of treating skin health (Lee et al., 2021).

These answers reflect previously established findings which proclaim that smoking is bad for the skin
and can hamper pre-existing dermatological concerns (Pesquée et al., 2024). Smoking has also been
shown to increase wrinkles in women alongside the eyes and mouth while reducing skin elasticity in
other studies. This research further cements those conclusions that moderate to severe ageing skincare
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depicts smokers affecting skin ageing, which is undeniable. Some of these shocked me with their
pooled effects on wrinkles, skin texture, and elasticity. They reported being aftlicted with it. The most
pungent practitioner note of this analysis was recorded in associating smoking with decreased skin
elasticity (Dorf & Maciejczyk, 2024), which is one of the most critical and easily observable factors
that keep the skin youthful and firm. This meta-analysis covers and confirms the well-known role of
smoking in the onset of skin cancers, especially squamous cell carcinoma and basal cell carcinoma,
as well as precursors like actinic keratosis.

Though smoking is generally known to have a negative impact on health and well-being, the startling
discoveries made in this meta-analysis justify that smoking contributes towards aggravating skin
maladies like psoriasis, acne and eczema. Further, it provides insights regarding the extent to which
smoking impairs immune function and increases further inflammation in the body. Patients suffering
from psoriatic arthritis experience intensified flare-ups in addition to the onset of the disease at an
earlier age when consuming tobacco products (Perricone et al., 2019).

This synergizes with former studies which established that smoking leads to the production of
inflammatory cytokines along with increased oxidative stress, both of which aid the progression of
psoriasis. Likewise, cigarette consumption has been associated with augmented inflammation
alongside elevated sebum production in the skin, which leads to more aggressive lesions in the skin
and extended recuperation duration for the acne sufferer (Liu et al., 2023). Smoking exerts a negative
impact on pre-existing skin eczema lesions by aggravating the impaired skin barrier thought to be
responsible for the rise of eczema (Liu et al., 2023).

While researching the effects smoking has on ageing skin along with dermatological problems, it is
necessary to look at the underlying biological processes that are responsible for such effects of tobacco

(Hussein et al., 2024). One of the primary mechanisms through which smoking affects skin health is
oxidative stress. The smoke produced from cigarettes contains free radicals, which tend to react and
destroy lipids, proteins, or even DNA. These free radicals surpass the protective antioxidants provided
by the skin, which causes a rise in oxidative stress and destruction of the cells. As for the skin, stress
that is created from oxygen causes the collagen and elastin fibres needed to preserve the skin’s
durability and flexibility to be torn down. In particular, the dismantling of collagen is associated with
the crumbling of skin and droopy skin, which ultimately portray the ageing effects (Fitzgerald et al.,
2019). Furthermore, oxidative stress is also known to disrupt the healing of wounds and worsen the
inflammation of the skin suffered from psoriasis and eczema due to the destruction of cellular repair
mechanisms.

Another biological mechanism is diminished blood circulation. Smoking narrows blood vessels, thus
lessening the delivery of oxygen and nutrients to the skin, which is crucial for proper skin functioning.
Blood circulation diminishes not only speeds up ageing but also impairs the skin’s self-healing
capabilities after inflammation or injury. For acne and psoriasis, insufficient blood perfusion to skin
tissues may not only prolong the healing process but significantly increase the intensity of flare-ups.
Furthermore, having too little circulation may help skin cancer develop because it weakens the control
of the immune system, permitting malignant cells to avoid recognition and reproduce without restraint
(Datta et al., 2024).

Skin ageing tied to smoking is also caused by a lowering in collagen production. Collagen is vital for
skin strength and firmness since it is the main structural protein in the skin. Cigarette smoking impedes
collagen synthesis by harming fibroblasts, which are the cells that synthesize collagen. Skin atrophy
and wrinkles are setting in due to collagen deficiency. The oxidative stress worsens collagen’s reduced
synthesis in that free radicals directly attack collagen fibres and render them more vulnerable to
destruction. Smokers suffer from accelerated skin ageing due to the synergistic effects of decreased
collagen production and increased collagen breakdown (Liang et al., 2023).

The result of this meta-analysis indicates that there is a wide variation of smoking impact across
various demographic groups. Age, sex, and skin type of an individual were found to have an essential
relation with the amount of skin injury inflicted by smoking (Goodman et al., 2019). Youths in their
twenties and thirties were found to show heightened skin ageing signs due to smoking because their
skin is sensitive and still developing. Those aged 40 and above tend to have more pronounced signs
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of skin ageing because of the cumulative effects of skin-smoking damage over the years. The
difference in gender also revealed that women experience skin ageing more than male smokers do,
and this could be due to skin structure and hormonal skin functions. Women, particularly those with
fair skin, were more prone to skin thinning and developing deeper wrinkles (Venkatesh et al., 2019).
Men, though, are also at risk, but smokers are more prone to suffer conditions like acne or rosacea
(Venkatesh et al., 2019).

Another critical area that was looked into was how smoking impacts one’s health, particularly their
skin health. It was noted that lighter skin types have a higher tendency to show ageing markers like
wrinkles, changes in pigmentation, or even skin cancer. On the other hand, people with darker skin
tend to show fewer ageing signs but might still suffer from skin conditions like acne, psoriasis or
eczema, which can be aggravated by smoking. This shows why skin types must be taken into account
when looking at the full consequences of smoking on the skin because, with darker skin, the effects
might not be immediately apparent. Still, the individual is undoubtedly more prone to other underlying
issues (Bostrom & Yudkowsky, 2018).

These results also highlight the focus on cessation strategies and skin damage caused by smoking
preventative methods. Cessation of smoking enhances skin and beauty care by increasing the skin’s
elasticity and decreasing wrinkles. Also, it diminishes the severity of dermatological ailments such as
inflammatory acne (Bostrom & Yudkowsky, 2018), psoriasis, or eczema. Additionally, former
smokers may experience an accumulation of benefits, that is, better skin even after some time because
the smooth performance of its functions aids the skin barrier’s regeneration. The promise for younger
smokers and former smokers is incredibly encouraging as they tend to age less, though older smokers
also enjoy significant skin health benefits (Ramo et al., 2019).

Lastly, the effects of smoking on skin ageing and dermatological conditions have been established
with remarkable clarity in this meta-project. Active smokers tend to experience an acceleration in skin
ageing features such as crow’s feet, skin sagginess, and low dermal elasticity while simultaneously
aggravating psoriasis, acne, eczema, and even skin cancer. Smoking has a profound negative impact
on the body, such as lowering blood circulation or increasing oxidative stress and collagen deficiency.
The results of this analysis agree with earlier evidence and add to the body of knowledge supporting
smoking cessation as a principal component for skin protection. One area which remains unelaborated
involves the benefits that will accrue from halting smoking in relation to skin ageing (Fleckenstein et
al., 2021).

4.2 Clinical Implications

Meta-analysis results reiterate the importance of understanding how smoking affects skin ageing in
addition to developing several other skin-related issues. From a clinical practice perspective, there is
aneed for patients to be informed about the adverse effects of smoking on the skin. Smoking increases
the presence of skin ageing features such as wrinkles and loss of elasticity. Chronic skin diseases,
including acne, psoriasis, eczema, etc., are also worsened by smoking, obesity, and other unhealthy
lifestyle choices. Because of these adverse effects, giving up smoking should be an essential aspect
of dermatological treatment, especially for those patients diagnosed with signs of advanced ageing or
inflammatory skin diseases (Fleckenstein et al., 2021).

Dermatologists must do a thorough skin assessment including the patient’s smoking history, as part
of a holistic skin evaluation. Skin-related effects from smoking include increased ageing skin features
such as wrinkles with a duller complexion and poorer healing abilities. Severe skin damage can be
identified clinically and using imaging technologies such as digital photography. With less
sophisticated methods, mid-level providers such as nurses/medical assistants can assess vitals and
appearance. In smokers, dermatological anti-ageing treatments, including but not limited to
Botox/fillers and retinoids/antioxidants, should be avoided as these patients are already suffering from
poor skin structure and collagen loss due to smoking.

Patients suffering from skin conditions or wanting to improve their skin’s health and appearance
should be advised strongly to quit smoking. Smoking cessation counselling needs to be part of
dermatology practice, and the provider should clearly explain the ramifications that tobacco has on
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skin health. Providers can also work with local smoking cessation programmes or provide medications
such as nicotine patches. A more holistic approach would be to give some relief from the effects of
smoking by recommending skin protective practices like moisturizers and sunblock. In essence,
dermatologists should promote smoking cessation not only for the improvement of skin health but for
their patient’s holistic health (Fleckenstein et al., 2021).

4.3 Limitations of Current Research

Even though this meta-analysis contains rich information, some limitations come with the individual
studies included in the review and the meta-analysis itself. One significant gap in the literature is the
possibility of sample bias. Many of the studies were conducted on select groups of people, such as
specific geographic or socio-economic populations that do not capture the wider demographic. For
instance, skin health in relation to smoking may be studied in wealthy nations, but their environment,
lifestyles, and ease of healthcare services are likely to differ. Furthermore, other studies may have
over-represented smokers facing severe skin issues, and as a result, these samples artificially inflate
the effects.

One more restriction is the cross-sectional nature of a number of studies that have been analyzed.
Cross-sectional studies have difficulty establishing causality or determining the long-term impact a
phenomenon has, in this case, smoking, on skin health. In the absence of long-term follow-up, it is
difficult to evaluate the potential reversibility of skin damage due to smoking or the cumulative impact
of smoking on skin conditions. Changes over time associated with a longitudinal study would provide
more substantial evidence. This would help clarify the relationship between smoking and skin ageing.
Similar to the meta-analysis, there are methodological discrepancies in all studies involved that can
impact the findings. How skin ageing and skin diseases were captured, measures range from internal
to external bias. Moreover, the publication bias shown in the funnel plot and Egger’s test demonstrates
that potentially harmful or nonexistent studies are not available for analysis, which could distort the
actual effect size. There could be some relevant literature that would not have been captured as a result
of differing inclusion criteria or language restrictions, which would have resulted in an incomplete
analysis. One should be careful in addressing these issues as those that misinterpret factors which
have not been attended to hold importance, in particular, seeking those effects smoking has on skin
health are significant. Standardized methodologies should be used which are of a higher order and
encompass a broader scale so that the results are more substantiated.

4.3 Future Research Directions

Even though this analysis combines many different studies and provides important conclusions about
smoking and skin ageing, there are still unknown factors that could be explored. One of these gaps is
the absence of an overview of the impact of smoking longitudinally on skin health. Most of the studies
included were cross-sectional, meaning there is limited capability to provide an accurate cause-and-
effect scenario. More focused future studies should examine the smoking effects of smoking on skin
ageing and other skin diseases, in the long run, using cohort studies to determine if the effects of
smoking on the skin can be altered or reversed and, if so, how it takes effect after smoking cessation.
Again, more heterogeneous population studies are required to assess the general body of knowledge
of the effects of smoking on skin health among different ethnic groups and socio-economic statuses.
This gap is prevalent due to the focus of the majority of studies that have undertaken this problem to
examine in the Western parts, and other places in the world do not have sufficient information
regarding the situation. Studying smoking effects in heterogeneous populations will help deviate the
norms of skin ageing and conditions of dermatology based on ethnicity, culture, environment, and
genetics.

One more promising focus of future work is the exploration of the biological mechanisms of skin
ageing and other dermatological changes associated with smoking. Even though oxidative stress,
blood flow restriction, and low collagen synthesis are known to be significant factors, additional study
seems necessary to identify other molecular mechanisms which, alongside inflammation, immune
response, and endocrine changes, worsen the skin. Knowing these mechanisms would enable the
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formulation of specific therapeutic measures aimed at smokers suffering from chronic skin problems,
such as psoriasis or acne.

Finally, studies investigating the cessation of smoking and its direct impact on the skin could yield
valuable information. Studies which focus on evaluating smoking cessation effects concerning the
restoration of “youth” to the skin or improvement in dermatological features would be so much more
beneficial in developing clinical guidelines for practitioners.

5. Conclusion

This meta-analysis strongly suggests that smoking affects skin ageing and other dermatological
conditions negatively. The results support that smoking contributes to the formation of skin wrinkles,
loss of skin elasticity, and poor texture, which are common indicators of ageing skin at an early age.
Moreover, smoking was associated with a much higher risk of multiple skin disorders such as
psoriasis, acne, eczema, and skin cancers, notably squamous cell carcinoma and basal cell carcinoma.
These findings illustrate the various consequences that smoking has on the health of the skin, as well
as the need to stop smoking to improve the state of the skin and reduce the chances of skin disorders.
It’s clear from this analysis that smoking is dangerous to one’s general health and also has severe
consequences for someone’s skin. It is evident that smoking impacts the skin negatively and worsens
cosmetic and chronic dermatological issues. The skin effects from smoking may also accelerate the
ageing process and increase the chances of more serious skin problems, including cancer. Therefore,
smoking cessation is one of the most impactful ways of reducing these effects and leads to better skin
health and overall skin. Public health campaigns should focus much on smoking cessation not only
for the reasons of lung and cardiovascular diseases but also in order to prevent skin diseases and
ensure a youthful look.

Clinically, dermatologists ought to include smoking history in the assessment of their patients, given
the significance of smoking on skin health. Each patient’s smoking should be recorded, and its
relevant consequences for dermatological problems should always be evaluated when formulating a
diagnosis or treatment. For those with early signs of ageing, long-standing dermatological issues, or
a higher likelihood of developing skin cancers, quitting smoking should be part of a comprehensive
approach. Dermatologists ought to be more proactive in smoking cessation counselling, informing
patients about the detrimental impacts of tobacco on their skin and providing referrals for programmes
or medications when appropriate. Furthermore, due to the altered skin morphology, smokers may have
poor responses to these dermatological interventions, which means that dermatologists should also
consider the active harm that smoking does to the skin in their treatment strategies. Treatments, such
as anti-ageing creams, moisturizers, and collagen boosters, should be supported by smoking cessation
for maximum effect.

The bottom line is that smoking is detrimental to the skin, and addressing these issues is vital in
increasing medical attention. Skin health and well-being improve considerably if smoking, a
controllable risk factor, is eliminated. Healthcare professionals in all fields, dermatologists included,
should promote smoking cessation in an attempt to improve skin health. With the progressive
understanding of the adverse dermatological consequences of smoking, there is an increasing demand
for in-depth investigation to understand the underlying processes and craft better effective solutions.
In the end, it is about the constant education and advocacy of the negative impact of smoking on
health, which will provide multifold, anti-ageing prowess to countless people around the world,
enhancing both their appearance as well as their quality of life.
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