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Abstract:  
Background: Acne vulgaris is a common dermatological condition that primarily affects adolescents, with in-
creasing evidence suggesting that metabolic factors such as body mass index (BMI), insulin resistance, and 
blood glucose levels play a role in its pathogenesis. Despite the well-established relationship between hormonal 
factors and acne, the impact of metabolic health remains underexplored in the context of acne severity. 
Aim: This study aims to evaluate the co-relation between BMI, fasting blood glucose, and serum insulin levels 
with acne severity in adolescents. 
Methods: A cross-sectional study was conducted at Shri Ram Murti Smarak Institute of Medical Sciences, Ba-
reilly, India, with 100 adolescent participants diagnosed with acne vulgaris. Participants were categorized into 
mild, moderate, and severe acne groups based on the Global Acne Grading System (GAGS). BMI, fasting blood 
glucose, and serum insulin levels were measured and compared across acne severity groups. Statistical analysis 
was performed using SPSS version 23.0, with p-values < 0.05 considered statistically significant. 
Results: The mean BMI was significantly higher in participants with severe acne (26.5 ± 4.6 kg/m²) compared 
to those with mild acne (21.8 ± 3.0 kg/m²) (p < 0.01). Fasting blood glucose levels were also elevated in the 
severe acne group (95.3 ± 8.4 mg/dL) compared to the mild acne group (87.2 ± 6.5 mg/dL) (p < 0.05). Serum 
insulin levels were significantly higher in participants with severe acne (14.9 ± 4.2 µIU/mL) than in those with 
mild acne (9.8 ± 2.8 µIU/mL) (p < 0.01). Correlation analysis showed a positive relationship between BMI, fast-
ing blood glucose, serum insulin, and acne severity (p < 0.01). 
Conclusion: The study found a significant co-relation between higher BMI, elevated fasting blood glucose, and 
serum insulin levels with increased acne severity in adolescents. These findings suggest that metabolic dysregu-
lation may contribute to the pathogenesis of acne. 
Recommendations: Clinicians should consider metabolic health factors when assessing acne severity in adoles-
cents. Lifestyle interventions, including weight management and dietary modifications, may help in the man-
agement of acne, particularly in patients with severe forms of the condition. 
Keywords: Acne vulgaris, body mass index, insulin resistance, blood glucose, adolescents. 
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Introduction 

Acne vulgaris is a common chronic inflammatory 
condition of the pilosebaceous unit that 
predominantly affects adolescents and young 
adults. It manifests as comedones, papules, 
pustules, nodules, and, in severe cases, cysts. 
Although acne is traditionally linked to hormonal 
fluctuations, sebum overproduction, Cutibacterium 
acnes colonization, and inflammation, recent 
research has unveiled the influence of metabolic 

factors such as body mass index (BMI), insulin 
resistance, and hyperglycemia in its pathogenesis 
[1,2]. Obesity, often assessed through BMI, has 
been identified as a potential risk factor for acne. 
Studies suggest that increased adiposity alters 
hormonal balance, leading to elevated androgen 
levels, which subsequently stimulate sebaceous 
gland activity and follicular keratinization. A meta-
analysis by Lee et al. (2020) highlighted a positive 
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co-relation between obesity and acne severity, 
emphasizing the role of metabolic health in acne 
development [3]. Insulin resistance, a hallmark of 
metabolic syndrome, has also been implicated in 
acne pathogenesis. Hyperinsulinemia, resulting 
from insulin resistance, enhances androgen 
synthesis, reduces sex hormone-binding globulin 
(SHBG) levels, and increases insulin-like growth 
factor 1 (IGF-1) activity, all of which contribute to 
sebaceous gland hyperactivity and inflammation. A 
study by Del Prete et al. (2019) demonstrated that 
individuals with moderate to severe acne exhibited 
significantly higher insulin resistance markers 
compared to those without acne [4]. 

Dietary habits, particularly the consumption of 
high-glycemic-index foods, further exacerbate acne 
by inducing hyperinsulinemia and promoting 
inflammation. Smith et al. (2020) reported that 
adolescents consuming diets rich in refined 
carbohydrates had a higher predominance of acne 
compared to those adhering to low-glycemic diets 
[5]. These findings suggest that dietary 
modifications could serve as a complementary 
approach in acne management. 

Given the interplay between metabolic factors and 
acne, addressing these underlying issues is crucial 
for effective treatment. Lifestyle interventions, 
including weight management, dietary 
modifications, and physical activity, may not only 
improve metabolic health but also alleviate acne 
severity. Moreover, understanding the metabolic 
contributors to acne can help clinicians adopt a 
more holistic approach to treatment. In conclusion, 
recent evidence highlights the significant role of 
metabolic factors, including BMI, insulin 
resistance, and dietary habits, in acne pathogenesis. 
This underscores the need for integrating metabolic 
health assessments into acne management 
strategies to achieve better clinical outcomes. This 
study aims to evaluate the co-relation between 
BMI, fasting blood glucose, and serum insulin 
levels with acne severity in adolescents. 

Methodology 

Study Design: This study is a prospective 
observational study. 

Study Setting: The study will be conducted at Shri 
Ram Murti Smarak Institute of Medical Sciences, 
Bareilly, India, over a duration of one year. The 
institute's dermatology outpatient department will 
serve as the primary site for participant recruitment 
and data collection. 

Participants: A total of 120 adolescents aged 12–
18 years, diagnosed with acne by a dermatologist, 
will be enrolled in the study. Participants will be 
selected through convenience sampling from the 
outpatient department. 

 

Inclusion Criteria: 

• Adolescents aged 12–18 years. 
• Clinically diagnosed cases of acne. 
• Willing to provide written informed consent 

(and assent, where applicable). 

Exclusion Criteria: 

• Participants with a history of systemic diseases 
such as diabetes mellitus or hormonal disor-
ders. 

• Those on systemic or topical treatments for 
acne in the past three months. 

• Pregnant or lactating individuals. 
• Participants with any chronic illness or on 

medications affecting glucose metabolism or 
insulin levels. 

Bias: To minimize selection bias, participants will 
be randomly screened from the eligible pool of 
patients attending the outpatient department. 
Information bias will be reduced by using 
standardized protocols for data collection and 
laboratory assessments. Inter-observer variability 
will be minimized through consistent training of 
staff involved in the study. 

Data Collection: Data collection will involve 
clinical examination, anthropometric 
measurements, and laboratory investigations. BMI 
will be calculated as weight (kg) divided by height 
squared (m²). Fasting blood glucose and serum 
insulin levels will be measured after an overnight 
fast. Acne severity will be assessed using a 
standardized grading system. 

Procedure: Participants will be informed about the 
study, and informed consent/assent will be 
obtained. After enrollment, a detailed clinical 
history and physical examination will be 
conducted. Anthropometric measurements, 
including weight and height, will be taken. Blood 
samples will be collected under aseptic conditions 
for fasting glucose and insulin analysis.  

All laboratory analyses will be performed using 
standardized methods in the hospital's diagnostic 
laboratory. 

Statistical Analysis: SPSS version 23.0 will be 
used for data analysis. With frequencies for 
categorical variables and mean and standard 
deviation for continuous variables, descriptive 
statistics will provide an overview of the data. The 
co-relation between BMI, blood glucose, and serum 
insulin levels will be evaluated using Pearson's 
correlation or Spearman's rank correlation. 
Variables between various acne severity groups 
will be compared using independent t-tests or 
ANOVA. When the p-value is less than 0.05, it is 
deemed statistically significant. 
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Results 

Out of 100 participants enrolled in the study, 58% 
(n = 58) were female, and 42% (n = 42) were male. 
The mean age of participants was 16.1 ± 2.0 years. 
The mean BMI of the cohort was 23.7 ± 4.1 kg/m², 

with 32% (n = 32) classified as overweight or 
obese (BMI ≥ 25 kg/m²). 

Acne Severity Distribution: Participants were 
categorized based on the Global Acne Grading 
System (GAGS) into three severity groups: mild, 
moderate, and severe acne. 

 
Table 1: Distribution of Participants by Acne Severity 

Acne Severity Number of Participants (n) Percentage (%) 
Mild 38 38% 
Moderate 42 42% 
Severe 20 20% 
The majority of participants (42%) had moderate acne, followed by 38% with mild acne and 20% with severe 
acne. 

BMI and Acne Severity: BMI was analyzed across the acne severity groups to evaluate its relationship with 
acne severity. 
 

Table 2: Mean BMI across Acne Severity Groups 
Acne Severity Mean BMI (kg/m²) ± SD 
Mild 21.8 ± 3.0 
Moderate 24.2 ± 4.0 
Severe 26.5 ± 4.6 
Participants with severe acne had a significantly higher mean BMI compared to those with mild acne (p < 0.05). 

Blood Glucose and Serum Insulin Levels: Fasting blood glucose and serum insulin levels were measured and 
analyzed across the severity groups. 
 

Table 3: Fasting Blood Glucose and Serum Insulin Levels by Acne Severity 
Acne Severity Fasting Blood Glucose (mg/dL) ± SD Serum Insulin (µIU/mL) ± SD 
Mild 87.2 ± 6.5 9.8 ± 2.8 
Moderate 91.6 ± 7.8 12.4 ± 3.7 
Severe 95.3 ± 8.4 14.9 ± 4.2 
Fasting blood glucose and serum insulin levels were significantly elevated in participants with severe acne 
compared to those with mild acne (p < 0.01). 

Correlation Analysis: Correlation analysis was conducted to examine the relationships between BMI, fasting 
blood glucose, serum insulin levels, and acne severity. 
 

Table 4: Correlation Coefficients 
Variable Pair Correlation Coefficient (r) p-value 
BMI vs. Acne Severity 0.52 <0.01 
Fasting Blood Glucose vs. Acne Severity 0.44 <0.01 
Serum Insulin vs. Acne Severity 0.59 <0.001 
There was a moderate positive correlation between BMI, fasting blood glucose, and serum insulin levels with 
acne severity, indicating that metabolic factors are associated with increased acne severity. 

Gender-Based Analysis: A subgroup analysis was performed to evaluate differences in metabolic parameters 
between males and females. 
 

Table 5: Gender-Based Comparison of Metabolic Parameters 
Parameter Male (n = 42) Female (n = 58) p-value 
Mean BMI (kg/m²) 24.1 ± 4.2 23.5 ± 4.0 0.38 
Fasting Blood Glucose (mg/dL) 91.2 ± 7.5 89.8 ± 7.3 0.21 
Serum Insulin (µIU/mL) 12.5 ± 3.8 11.9 ± 3.5 0.19 
 
There were no statistically substantial differences 
in BMI, fasting blood glucose, or serum insulin 
levels between male and female participants (p > 
0.05). 

Discussion 

The study evaluated 100 adolescents with acne to 
explore the relationship between (BMI), fasting 
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blood glucose, and serum insulin levels with acne 
severity. The majority of participants (42%) had 
moderate acne, followed by mild (38%) and severe 
acne (20%). The mean BMI was significantly 
higher in participants with severe acne (26.5 ± 4.6 
kg/m²) compared to those with mild acne (21.8 ± 
3.0 kg/m²), indicating a positive correlation 
between BMI and acne severity. This suggests that 
increased adiposity may be a contributing factor to 
the worsening of acne in adolescents. 

Fasting blood glucose and serum insulin levels 
were also elevated in participants with more severe 
acne. The mean fasting blood glucose in the severe 
acne group was 95.3 ± 8.4 mg/dL, compared to 
87.2 ± 6.5 mg/dL in the mild acne group. Similarly, 
serum insulin levels were significantly higher in the 
severe acne group (14.9 ± 4.2 µIU/mL) than in the 
mild acne group (9.8 ± 2.8 µIU/mL). These 
findings suggest a potential role of insulin 
resistance and hyperinsulinemia in the pathogenesis 
of acne, possibly through mechanisms involving 
increased androgen production and sebum 
secretion. 

Correlation analysis further confirmed the positive 
relationships between BMI, fasting blood glucose, 
serum insulin levels, and acne severity. BMI 
showed a moderate positive correlation with acne 
severity (r = 0.52, p < 0.01), while fasting blood 
glucose (r = 0.44, p < 0.01) and serum insulin 
levels (r = 0.59, p < 0.001) also demonstrated 
significant correlations. These results reinforce the 
hypothesis that metabolic dysregulation may 
exacerbate acne severity in adolescents. Gender-
based analysis revealed no significant correlation in 
BMI, fasting blood glucose, or serum insulin levels 
between male and female participants, suggesting 
that these metabolic factors affect acne severity 
similarly across genders. 

Several studies have explored the relationship 
between body mass index (BMI), blood glucose, 
serum insulin levels, and acne in adolescents. 
Hagag et al. (2022) assessed serum irisin levels, 
fasting insulin, and blood glucose in patients with 
acne vulgaris and found that insulin resistance (IR) 
is significantly more prevalent among individuals 
with severe acne lesions. The study highlighted a 
negative correlation between serum irisin levels 
and IR, suggesting that reduced irisin levels may 
contribute to acne severity in adolescents [6]. 
Similarly, Mustafa et al. (2022) investigated the 
link between serum fetuin-A levels, insulin 
resistance, and post-adolescent acne. They reported 
higher homeostasis model assessment-insulin 
resistance (HOMA-IR) indices and elevated serum 
fetuin-A levels in patients with severe acne 
compared to controls. The findings suggest that 
fetuin-A could be a marker for both acne severity 
and associated metabolic disorders, particularly 
insulin resistance [7]. Kaya et al. (2022) evaluated 

the relationship between visceral adiposity index 
(VAI) and insulin resistance in patients with acne 
vulgaris. The study observed no significant 
differences in HOMA-IR or VAI between acne 
patients and controls but reported positive 
correlations between VAI and metabolic factors 
like triglycerides and waist circumference. These 
results indicate that while VAI and insulin 
resistance may not directly influence acne severity, 
metabolic factors associated with visceral fat could 
play an indirect role [8]. 

Podder et al. (2021) conducted a cross-sectional 
study assessing the prevalence of metabolic 
syndrome (MetS) and obesity in acne patients. 
They found that fasting blood sugar levels were 
higher in acne patients than in controls, and 
metabolic parameters like systolic blood pressure 
and serum HDL cholesterol were correlated with 
acne severity. However, obesity prevalence was not 
significantly associated with acne severity [9]. 
Sorour et al. (2020) focused on serum galectin-3 
levels and their co-relation with acne and insulin 
resistance. The study demonstrated higher HOMA-
IR values in patients with acne compared to 
controls and reported that serum galectin-3 levels 
were elevated in patients with severe acne, 
reinforcing the link between insulin resistance and 
acne severity [10]. 
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