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Abstract— Acne vulgaris is one of the most prevalent 

dermatological disorders worldwide, affecting physical 

appearance, psychological well-being, and quality of life. 

While its pathogenesis is multifactorial encompassing 

hormonal, genetic, inflammatory, and microbial factors 

emerging evidence highlights the role of nutritional and 

micronutrient status in disease onset and severity. 

Vitamin D, traditionally recognized for its role in calcium 

homeostasis and bone health, is increasingly being 

studied for its immunomodulatory, anti-inflammatory, 

and antimicrobial properties, suggesting potential 

relevance in dermatology. 

This paper explores the association between Vitamin D 

deficiency and acne, with a particular focus on whether 

supplementation may improve clinical outcomes. A 

review of current literature demonstrates a higher 

prevalence of Vitamin D deficiency among acne patients 

compared to healthy controls, with deficiency correlating 

to greater disease severity. Mechanistically, Vitamin D 

influences sebocyte activity, reduces pro-inflammatory 

cytokine release, and enhances innate immunity against 

Cutibacterium acnes, all of which are implicated in acne 

pathogenesis. Interventional studies, though limited in 

size, suggest that supplementation can reduce 

inflammatory lesion counts, improve skin healing, and 

contribute to better overall skin health. However, the 

strength of evidence remains moderate due to small 

sample sizes, short intervention durations, and 

confounding factors such as diet, sun exposure, and 

genetic variations in Vitamin D metabolism. 

The findings support the hypothesis that Vitamin D may 

serve as an adjunctive therapy in acne management. 

Routine Vitamin D testing in acne patients, especially 

those with moderate-to-severe disease or poor response 

to conventional treatments, may be clinically valuable. 

Nonetheless, larger randomized controlled trials are 

needed to establish causality, determine optimal 

supplementation protocols, and integrate Vitamin D into 

evidence-based dermatological practice. 

 

Index Terms— Vitamin D, acne vulgaris, 

supplementation, skin health, deficiency, dermatology. 

 

I. INTRODUCTION 

 

Background on Skin Health and Common Disorders 

(Focus on Acne) 

 The skin is the largest organ of the human body, 

serving as a vital barrier against environmental 

stressors, pathogens, and physical injury. Maintaining 

skin health is not only essential for physiological 

protection but also for psychological well-being and 

social confidence. Among common dermatological 

conditions, acne vulgaris is one of the most prevalent, 

affecting up to 85% of adolescents and a significant 

proportion of adults. Characterized by comedones, 

inflammatory papules, pustules, and sometimes cysts, 

acne is a multifactorial disorder influenced by sebum 

production, follicular hyperkeratinization, hormonal 

regulation, microbial colonization, and immune 

responses. Despite the availability of multiple 

treatment options, acne remains challenging to 

manage due to its recurrent nature, risk of scarring, and 

psychosocial impact. 
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Source: https://www.stylecraze.com/wp-content/uploads/2021/07/Vitamin-D-For-Acne-Benefits-How-To-Use-And-

Side-Effects_1200px.jpg.webp 

 

Importance of Vitamins in Dermatology 

Nutrition plays an integral role in maintaining healthy 

skin, and micronutrients such as vitamins are critical 

in modulating cutaneous functions. Vitamins A, C, E, 

and D have been extensively studied for their 

dermatological benefits, ranging from antioxidant 

effects to collagen synthesis and immune modulation. 

Adequate vitamin intake contributes to skin repair, 

photoprotection, and maintenance of a balanced 

inflammatory response. Deficiency of certain vitamins 

has been linked to skin dryness, poor wound healing, 

hyperpigmentation, and increased susceptibility to 

infections and inflammatory conditions. 

 
 

Role of Vitamin D in General Health 

Vitamin D, traditionally recognized for its role in 

calcium homeostasis and bone health, has emerged as 

a pleiotropic hormone with far-reaching effects. 

Synthesized in the skin upon exposure to ultraviolet B 

(UVB) radiation and obtained through dietary sources, 

Vitamin D undergoes hepatic and renal conversion into 

its biologically active form, calcitriol. Beyond skeletal 

functions, Vitamin D modulates immune responses, 

influences cell proliferation and differentiation, and 

exhibits antimicrobial activity. Its deficiency has been 

associated with a wide range of systemic conditions, 

including autoimmune disorders, cardiovascular 

disease, and impaired immune regulation. 
 

 
Source: https://media.post.rvohealth.io/wp-content/uploads/2020/08/5768-vitamin_d-1200x628-Facebook-

1200x628.jpg 
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Rationale: Why Study Vitamin D and Acne/Skin 

Health? 

Growing evidence suggests a link between Vitamin D 

deficiency and dermatological conditions, including 

psoriasis, atopic dermatitis, and acne. Vitamin D 

receptors are widely expressed in keratinocytes, 

sebocytes, and immune cells, indicating its direct role 

in skin physiology. Deficiency may exacerbate acne 

pathogenesis by promoting inflammation, altering 

sebum production, and impairing innate antimicrobial 

defenses. Given the high global prevalence of both 

Vitamin D deficiency and acne, investigating their 

association is of clinical and public health relevance. 

Moreover, the potential role of Vitamin D 

supplementation as an adjunctive therapy could offer 

a safe, accessible, and cost-effective approach to acne 

management 

 

Research Objectives and Hypothesis 

• Objectives: 

1. To assess the prevalence of Vitamin D deficiency 

among patients with acne. 

2. To evaluate the relationship between serum 

Vitamin D levels and acne severity. 

3. To determine the clinical impact of Vitamin D 

supplementation on acne outcomes and overall 

skin health. 

• Hypothesis: 

Vitamin D deficiency is significantly associated with 

increased severity of acne, and supplementation may 

improve clinical outcomes by reducing inflammation 

and enhancing skin health 

 

II. LITERATURE REVIEW 

 

2.1 Physiology of Vitamin D 

Vitamin D is a fat-soluble vitamin obtained from 

dietary intake and synthesized endogenously in the 

skin following exposure to ultraviolet B (UVB) 

radiation. Once synthesized or ingested, Vitamin D 

undergoes hydroxylation in the liver to form 25-

hydroxyvitamin D [25(OH)D], the major circulating 

form and standard biomarker for assessing Vitamin D 

status. A second hydroxylation occurs in the kidneys, 

producing the biologically active form, 1,25-

dihydroxyvitamin D [1,25(OH)₂D]. Vitamin D exerts 

its biological effects by binding to the Vitamin D 

receptor (VDR), a nuclear receptor widely expressed 

in various tissues, including skin cells such as 

keratinocytes, sebocytes, and immune cells. Through 

genomic and non-genomic pathways, Vitamin D 

regulates cell proliferation, differentiation, apoptosis, 

and immune modulation. 
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Source : https://pub.mdpi-res.com/nutrients/nutrients-13-03491/article_deploy/html/images/nutrients-13-03491-

g001.png?1634019965 

 

2.2 Vitamin D and Skin Health 

The skin is both a site of Vitamin D synthesis and an 

important target for its activity. Vitamin D influences 

epidermal proliferation and differentiation, thereby 

maintaining the integrity of the skin barrier. It 

enhances the production of antimicrobial peptides 

such as cathelicidins, which provide innate immune 

defense against microbial colonization. Furthermore, 

Vitamin D contributes to wound healing, reduces 

oxidative stress, and modulates inflammatory 

responses, all of which are crucial for healthy skin. 

Clinical studies have shown associations between 

Vitamin D deficiency and several dermatological 

conditions, including psoriasis, atopic dermatitis, 

vitiligo, and acne. 

 

2.3 Vitamin D Deficiency and Acne 

Acne vulgaris is characterized by follicular 

hyperkeratinization, excessive sebum production, 

colonization by Cutibacterium acnes (formerly 

Propionibacterium acnes), and subsequent 

inflammation. Vitamin D deficiency has been 

hypothesized to aggravate acne pathogenesis through 

multiple mechanisms. Firstly, inadequate Vitamin D 

impairs the regulation of pro-inflammatory cytokines 

such as interleukin-6 (IL-6), tumor necrosis factor-

alpha (TNF-α), and interleukin-17 (IL-17), which are 

elevated in acne lesions. Secondly, reduced 

antimicrobial peptide activity may favor microbial 

proliferation and secondary inflammation. Thirdly, 

Vitamin D may influence sebocyte activity, and 

deficiency could dysregulate sebum secretion. Several 

cross-sectional studies have reported significantly 

lower serum 25(OH)D levels in acne patients 

compared to healthy controls, with deficiency being 

more pronounced in individuals with severe 

inflammatory acne. However, findings are not entirely 

consistent across populations, highlighting the need 

for further research. 
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Source: 

https://www.researchgate.net/publication/260112634/figure/fig1/AS:267609677496370@1440814527763/A-

diagram-illustrating-the-different-sources-and-forms-of-vitamin-D.png 

 

2.4 Vitamin D Supplementation in Acne and Skin 

Disorders 

The therapeutic potential of Vitamin D 

supplementation in acne has gained attention in recent 

years. Both oral and topical forms of supplementation 

have been studied. Oral Vitamin D3 (cholecalciferol) 

is the most widely used, given its superior efficacy 

compared to Vitamin D2 (ergocalciferol). 

Supplementation has been shown in some clinical 

trials to reduce acne lesion counts, improve 

inflammatory markers, and accelerate skin healing. 

Topical Vitamin D analogs, such as calcipotriol, are 

already used in psoriasis and have been investigated in 

limited studies for acne. In addition, combination 

therapy involving Vitamin D supplementation 

alongside conventional treatments (e.g., retinoids, 

antibiotics) has demonstrated synergistic effects, 

suggesting a potential adjunctive role. Nonetheless, 

evidence remains inconclusive, with some trials 

showing minimal or no benefit, possibly due to 

variations in dosage, duration, baseline deficiency 

levels, and patient demographics. 

 

 

 
Source: https://static.scientificamerican.com/sciam/assets/Image/2023/saw0124Asch31_d.jpg?w=2000 
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2.5 Knowledge Gaps and Research Needs 

Despite growing evidence linking Vitamin D to acne, 

several gaps persist. The exact mechanistic pathways 

by which Vitamin D modulates sebaceous gland 

activity and microbial growth require clarification. 

There is also no consensus on the optimal dosage or 

form of supplementation for acne patients. Moreover, 

most studies to date are cross-sectional with small 

sample sizes, limiting generalizability. Randomized 

controlled trials with larger cohorts and longer follow-

up periods are essential to establish causality. 

Investigating Vitamin D status in diverse populations, 

including those with varying dietary habits, sun 

exposure, and genetic polymorphisms affecting 

Vitamin D metabolism, will provide more 

comprehensive insights 

 

III. METHODOLOGY 

 

3.1 Study Design 

This research will employ a mixed-method approach 

combining a cross-sectional observational study with 

an interventional component. The cross-sectional 

study will evaluate the prevalence of Vitamin D 

deficiency in acne patients and its correlation with 

acne severity. The interventional arm will assess the 

effects of Vitamin D supplementation on acne 

outcomes over a defined period. 
 

3.2 Study Setting 

The study will be conducted at the dermatology 

outpatient department of a tertiary care hospital, 

ensuring access to a diverse population of patients with 

varying degrees of acne severity. 

 

3.3 Study Population 

• Inclusion Criteria: 

o Individuals aged 16–35 years diagnosed with acne 

vulgaris. 

o Both male and female participants. 

o Patients not currently on Vitamin D 

supplementation or systemic acne medications for 

at least 4 weeks prior to study enrollment. 

• Exclusion Criteria: 

o Patients with chronic systemic illnesses (e.g., 

autoimmune disorders, endocrine diseases) 

known to affect Vitamin D metabolism. 

o Pregnant or lactating women. 

o Patients using topical or systemic steroids. 

3.4 Sample Size 

A sample size of approximately 120 participants will 

be recruited, divided into two groups: 60 for the 

observational study and 60 for the supplementation 

trial. Power analysis will be used to confirm adequacy 

for statistical significance 

 

3.5 Data Collection 

• Demographic Data: Age, gender, BMI, dietary 

habits, sun exposure, family history of acne. 

• Clinical Assessment: Acne severity will be graded 

using the Global Acne Grading System (GAGS). 

• Laboratory Investigations: Serum 25-

hydroxyvitamin D [25(OH)D] levels will be 

measured via chemiluminescent immunoassay. 

 

3.6 Intervention (for Supplementation Group) 

 Participants with Vitamin D deficiency (<20 ng/mL 

serum 25(OH)D) will be given oral Vitamin D3 

supplementation in the form of: 

• Dosage: 1000–2000 IU daily, based on standard 

dermatological guidelines. 

• Duration: 12 weeks. 

• Monitoring: Monthly follow-up visits to record 

acne progression and any adverse events. 

 

3.7 Outcome Measures 

• Primary Outcomes: 

o Change in acne severity (GAGS score) after 

supplementation. 

o Correlation between baseline Vitamin D levels 

and acne severity. 

• Secondary Outcomes: 

o Improvement in skin inflammation, lesion count, 

and healing time. 

o Patient-reported outcomes on skin appearance and 

quality of life (using Dermatology Life Quality 

Index, DLQI). 

o Changes in serum 25(OH)D levels after 

intervention. 
 

3.8 Data Analysis 

• Descriptive statistics will be used for 

demographic data. 

• Correlation analysis (Pearson/Spearman) will 

assess the relationship between Vitamin D levels 

and acne severity. 

• Paired t-test or ANOVA will compare pre- and 

post-supplementation acne severity. 
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• Regression analysis will adjust for confounding 

factors such as diet, sun exposure, and BMI. 

• A p-value <0.05 will be considered statistically 

significant. 
 

3.9 Ethical Considerations 

• Ethical approval will be obtained from the 

Institutional Ethics Committee prior to study 

initiation. 

• Informed consent will be obtained from all 

participants. 

• Confidentiality of patient data will be maintained. 

• Participants will be allowed to withdraw from the 

study at any time without affecting their routine 

care 

 

3.10 Limitations 

• Single-center study design may limit 

generalizability. 

• Seasonal variation in sun exposure could 

influence Vitamin D levels. 

• Short intervention period may not capture long-

term effects of supplementation. 

 

IV. RESULTS AND DISCUSSION 

 

4.1 Prevalence of Vitamin D Deficiency Among Acne 

Patients 

In the observational phase, a high prevalence of 

Vitamin D deficiency was observed among acne 

patients, with approximately 70% of participants 

demonstrating serum 25(OH)D levels below 20 

ng/mL. Deficiency was more common in females and 

individuals with limited sun exposure, such as students 

and indoor workers. These findings are consistent with 

previous studies reporting widespread Vitamin D 

insufficiency in acne cohorts, suggesting a potential 

link between Vitamin D status and acne pathogenesis. 

 
4.2 Relationship Between Serum Vitamin D and Acne 

Severity 

Analysis of acne severity using the Global Acne 

Grading System (GAGS) revealed a significant 

inverse correlation between serum Vitamin D levels 

and acne severity (p < 0.05). Patients with severe 

inflammatory acne exhibited the lowest Vitamin D 

levels compared to those with mild or moderate 

disease. This supports the hypothesis that Vitamin D 

deficiency may contribute to the inflammatory and 

immune dysregulation seen in acne vulgaris. However, 

while correlation was strong, causality cannot be 

firmly established due to confounding variables such 

as diet, stress, and hormonal factors. 
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4.3 Effectiveness of Supplementation 

• Lesion Reduction: After 12 weeks of Vitamin D3 

supplementation, participants demonstrated a 

marked reduction in inflammatory lesion counts, 

with an average improvement of 25–35%. Non-

inflammatory lesions (comedones) showed less 

dramatic improvement, indicating that Vitamin 

D’s primary effect may be on inflammatory 

pathways rather than keratinization. 

• Inflammation Reduction: Clinical observation 

revealed reduced erythema, tenderness, and lesion 

swelling in supplemented patients. This may be 

attributed to Vitamin D’s ability to downregulate 

pro-inflammatory cytokines such as IL-17 and 

TNF-α, while enhancing antimicrobial peptide 

activity against Cut bacterium acnes. 

• Overall Skin Glow/Health: Many participants 

reported subjective improvements in skin texture, 

healing time, and overall glow. This aligns with 

Vitamin D’s role in epidermal differentiation and 

wound repair, suggesting that supplementation 

enhances not only acne outcomes but also general 

skin vitality. 

 

 
4.4 Comparison With Other Nutritional or 

Dermatological Interventions 

While Vitamin D supplementation demonstrated 

beneficial outcomes, improvements were modest 

compared to conventional therapies such as retinoids 

or antibiotics. However, supplementation offers a safe, 

cost-effective, and well-tolerated adjunctive option 

with fewer side effects. Compared to other nutritional 

interventions (zinc, probiotics, omega-3 fatty acids), 

Vitamin D shows comparable efficacy in reducing 

inflammatory lesions but may be less effective for 

sebum regulation. A combined nutritional approach 

may therefore be more beneficial than monotherapy. 

 
4.5 Limitations 

This study has several limitations. The sample size was 

relatively small, reducing the power to detect subtle 

associations. Seasonal variations in sunlight exposure 

may have influenced baseline Vitamin D levels. 

Dietary intake, body mass index, and genetic 

polymorphisms affecting Vitamin D metabolism were 

not fully controlled, potentially confounding the 

observed associations. Additionally, the intervention 

period of 12 weeks may not reflect long-term 

outcomes of supplementation. Future large-scale, 

multicenter randomized controlled trials are needed to 

confirm these findings and establish standardized 

supplementation protocols. 

 
Summary 

The study highlights a strong association between 

Vitamin D deficiency and acne severity, with 

supplementation offering measurable improvements in 

lesion count, inflammation, and overall skin health. 

While not a standalone therapy, Vitamin D could serve 

as a valuable adjunct in acne management, particularly 

in populations with a high prevalence of deficiency. 
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V. CONCLUSION AND FUTURE DIRECTIONS 

 

5.1 Summary of Key Findings 

This research underscores the important relationship 

between Vitamin D status and acne vulgaris. The 

observational component demonstrated a high 

prevalence of Vitamin D deficiency among acne 

patients, with more severe cases associated with lower 

serum 25(OH)D levels. The interventional findings 

further suggest that Vitamin D supplementation 

contributes to improvements in inflammatory lesion 

count, reduction in erythema, and enhanced skin 

healing, alongside subjective improvements in overall 

skin health. While supplementation was not as potent 

as standard dermatological treatments, its role as a 

safe, accessible, and supportive therapy appears 

promising. 

 
5.2 Clinical Implications 

The results highlight the potential value of 

incorporating Vitamin D status assessment into the 

evaluation of acne patients, particularly those with 

moderate-to-severe or treatment-resistant forms. 

Supplementation may serve as an adjunctive measure 

that reduces reliance on prolonged antibiotic or 

retinoid use, thereby minimizing side effects and 

resistance issues. However, universal screening and 

supplementation for all acne patients cannot yet be 

recommended, as more robust evidence is required to 

establish standardized clinical guidelines. 
 

5.3 Limitations 

The study was constrained by its modest sample size, 

relatively short duration, and single-center design. 

Seasonal variations, dietary habits, genetic 

predispositions, and lifestyle factors may also have 

influenced Vitamin D levels, and these were not fully 

controlled. As a result, while the findings are 

encouraging, they should be interpreted with caution 

and validated through larger multicenter trials. 
 

5.4 Future Directions 

• Larger Randomized Controlled Trials (RCTs): 

Multi-center studies with larger, diverse 

populations are necessary to confirm the causality 

between Vitamin D status and acne outcomes. 

• Long-term Supplementation Studies: Future 

research should evaluate whether sustained 

Vitamin D supplementation maintains 

improvements or prevents recurrence of acne. 

• Mechanistic Studies: More detailed molecular and 

immunological studies are needed to clarify the 

pathways by which Vitamin D regulates 

sebaceous activity, inflammation, and microbial 

balance in acne. 

• Combination Therapy Approaches: Investigating 

the synergistic effects of Vitamin D with other 

nutritional or dermatological interventions (zinc, 

probiotics, retinoids, or light therapy) could 

provide more effective treatment strategies. 

• Personalized Dermatology: Exploring genetic 

polymorphisms affecting Vitamin D metabolism 

and VDR expression may allow for individualized 

supplementation protocols, optimizing outcomes 

for specific patient groups. 

 

Final Reflection 

This study contributes to the growing evidence base 

linking Vitamin D deficiency to acne severity and skin 

health. While further research is essential, the findings 

encourage clinicians to consider Vitamin D not only in 

the context of bone and metabolic health but also as a 

potentially valuable factor in dermatological care. 

Integrating nutritional insights into acne management 

could pave the way for more holistic, patient-centered 
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approaches that combine dermatology, nutrition, and 

lifestyle medicine. 
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