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Abstract 

Vitamin D deficiency and smoking are two factors 

increasingly linked to weight gain and obesity, both of which 

are major global health issues. Vitamin D is essential for 

numerous physiological processes, including bone health, 

immune function, and metabolic regulation. Smoking, while 

primarily associated with lung and cardiovascular disease, also 

has complex effects on body weight and fat distribution. This 

review explores the connections between vitamin D 

deficiency, smoking, weight, and obesity, summarizing 

findings from recent research on how these factors may 

influence each other and impact overall health. 
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1. Introduction 

Obesity is a significant public health concern globally, 

contributing to an increased risk for chronic diseases such as 

cardiovascular disease, diabetes, and certain cancers. Various 

factors contribute to the development of obesity, including 

lifestyle, diet, genetic predisposition, and environmental 

influences. Among these, vitamin D deficiency and smoking 

have gained attention as potential influencers on body weight 

and fat distribution. 

2. Vitamin D Deficiency and Obesity 

Vitamin D deficiency has been observed more frequently in 

individuals with higher body fat, suggesting an association 

between low vitamin D levels and obesity. The role of vitamin 

D in regulating body weight and fat storage has been examined 

in multiple studies. Vitamin D affects adipogenesis, the 

process by which fat cells (adipocytes) develop, and 

influences the storage of fat in the body. Lower levels of 

vitamin D are thought to impair insulin sensitivity, thus 

increasing the likelihood of weight gain and the risk of 

metabolic syndrome, which includes obesity as a 

component(1) . 

A systematic review by Pereira-Santos et al. (2015) found that 

obese individuals often have lower levels of serum 

25-hydroxyvitamin D [25(OH)D], the main circulating form 

of vitamin D, compared to non-obese individuals. The review 

concluded that vitamin D deficiency is a common occurrence 

in overweight and obese populations, possibly due to the 

sequestration of vitamin D in adipose tissue, reducing its 

bioavailability in the blood (2). 

Further, a study demonstrated that vitamin D supplementation 

in individuals with obesity can improve metabolic profiles, 

potentially aiding in weight management(3). This suggests a 

role for vitamin D not only in maintaining overall health but 

also in influencing weight control mechanisms, possibly 

through its effects on calcium homeostasis and fat metabolism. 

3. Smoking and Its Impact on Weight 

Smoking has a well-documented but complex relationship 

with body weight. Nicotine, the primary addictive substance in 

tobacco, is known to suppress appetite, which has led to the 

association between smoking and lower body weight. 

However, research indicates that smoking may also lead to 

abnormal fat distribution, characterized by increased central 
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obesity (abdominal fat) rather than overall weight gain or loss 

(4). 

A study by Berlin (2008) indicated that smokers are more 

likely to have lower body weights than non-smokers due to the 

appetite-suppressing effects of nicotine. However, this study 

also found that smokers tend to have a higher waist-to-hip 

ratio, a marker of central obesity, which is associated with an 

increased risk of cardiovascular diseases and metabolic 

disorders. When smokers quit, they often experience weight 

gain, partially due to increased appetite and decreased energy 

expenditure once nicotine is removed from the system (4),(5). 

4. Combined Effects of Smoking and Vitamin D Deficiency 

on Weight and Obesity 

There is evidence that smoking and vitamin D deficiency may 

have compounding effects on weight and obesity. Smoking has 

been associated with lower levels of vitamin D, possibly due to 

its impact on liver enzymes involved in vitamin D metabolism. 

One study found that smokers had significantly lower levels of 

serum vitamin D compared to non-smokers, suggesting that 

smoking may impair vitamin D synthesis and 

bioavailability(6) . 

In addition, smoking has been shown to disrupt calcium and 

vitamin D homeostasis, which could further contribute to 

increased fat storage and central obesity. This interplay 

between smoking and vitamin D deficiency may exacerbate 

weight gain, especially in individuals who quit smoking and 

experience a rebound in appetite without adequate vitamin D 

to support metabolic health(7) . 

A study by Cheng et al. (2010) investigated the combined 

effects of smoking and low vitamin D levels on obesity (8). 

The researchers found that individuals who were both smokers 

and vitamin D deficient had higher measures of abdominal fat 

and insulin resistance compared to those with adequate 

vitamin D levels and non-smoking status. This suggests that 

the adverse effects of smoking on fat distribution and 

metabolic health might be amplified in the presence of vitamin 

D deficiency. 

5. Potential Mechanisms 

The mechanisms underlying the relationship between vitamin 

D deficiency, smoking, and obesity are complex and 

multifactorial. Some potential mechanisms include: 

 Vitamin D’s Role in Fat Metabolism: Low vitamin 

D levels may disrupt the function of fat cells, leading 

to increased fat storage and reduced breakdown of fat 

(9) 

 Nicotine and Appetite Regulation: Nicotine 

influences the brain’s appetite-regulating pathways, 

but its long-term effects on fat distribution are still 

not fully understood (10). 

 Inflammation and Insulin Resistance: Both 

vitamin D deficiency and smoking can increase 

inflammation, which is linked to insulin resistance 

and weight gain, particularly around the abdomen 

(11). 

 



 

30 

 

 

6. Implications for Public Health and Clinical Practice 

Addressing vitamin D deficiency and smoking cessation as 

part of weight management and obesity prevention strategies 

may benefit at-risk populations. Given the high prevalence of 

both vitamin D deficiency and smoking in certain populations, 

public health interventions should focus on promoting vitamin 

D sufficiency, especially in smokers or those recently quit. 

Vitamin D supplementation could play a role in modulating fat 

distribution and metabolic health, potentially aiding in weight 

management (12). 

Moreover, clinicians should monitor vitamin D levels in 

patients who smoke or are undergoing smoking cessation, as 

low vitamin D levels may complicate weight management 

efforts and increase the risk of central obesity. 

7. Conclusion 

Vitamin D deficiency and smoking are both independently 

associated with changes in weight and fat distribution, with 

potential additive effects on obesity. Vitamin D plays a role in 

fat metabolism, while smoking influences both appetite and fat 

distribution, contributing to central obesity. Combined, these 

factors may increase the risk of metabolic diseases, 

highlighting the importance of addressing both vitamin D 

levels and smoking habits in individuals struggling with 

weight management. Future research is needed to further 

clarify the mechanisms behind these associations and to 

explore potential interventions. 
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