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Abstract 

Psoriasis is a common chronic inflammatory skin disease with a complex pathogenesis consisting of a genetic 
component, immune dysfunction, and environmental factors. It is associated with numerous comorbidities including 
psoriatic arthritis, cardiovascular disease, metabolic syndrome, and obesity. The dietary habits in industrialized nations 
promote high-fat, high-salt, and high-sugar diets with excess caloric intake resulting in an obesity epidemic. Meta-
analyses have shown that (1) genetically higher BMI increased the odds of psoriasis occurrence; (2) obesity is associated 
with higher incidence and prevalence of psoriasis as well as psoriasis severity; (3) obesity is associated with lower 
efficacy to anti-TNF agents and may predict biologic treatment discontinuation; and (4) weight loss through diet and 
physical exercise may improve pre-existing psoriasis. Obesity is one of the major public health concerns due to its 
upward trend in both developing and developed countries. In developing countries, the consequence of obesity not only 
affects health but also creates a burden on individual and national healthcare budgets. The prevalence of overweight 
and obesity in developing countries is increasing faster than the world average. This fast-paced growth has been 
accompanied by notable increases in the burden of non-communicable diseases (NCDs). While obesity is gradually 
increasing in developing countries, where NCD is yet to implement. If proper NCD program is not implement in right 
time, severity of psoriasis will increase with increase prevalence of obesity.  
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1. Introduction

Psoriasis is a common chronic inflammatory skin disease with a complex pathogenesis consisting of a genetic 
component, immune dysfunction, and environmental factors. It is associated with numerous comorbidities including 
psoriatic arthritis, cardiovascular disease, metabolic syndrome, and obesity. Evidence suggests that obesity is a risk 
factor for incident psoriasis, aggravates existing psoriasis, and that weight reduction may improve the severity of 
psoriasis in overweight individuals.  

In recent decades, the prevalence of immune-mediated diseases in industrialized nations has been increasing, and also, 
there is evidence that the epidemiology of psoriasis seems to be changing [1, 2]. For example, a 2009 US study 
demonstrated that the incidence of psoriasis among adults had almost doubled between the 1970s and 2000 [3].  

The dietary habits in industrialized nations promote high-fat, high-salt, and high-sugar diets with excess caloric intake 
resulting in an obesity epidemic [4, 5]. Obesity is a chronic condition characterized by excess body weight due to 
increased energy deposits stored as body fat. When the equilibrium of food intake and energy expenditure is disturbed, 
regardless of the cause, this will result in either obesity or low body weight [6]. 
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One of the first reports about the relationship between psoriasis and obesity came from Sweden in a study including 
159,200 individuals who were followed up over a 10-year period [7]. In the study, the authors found an association 
between women with psoriasis and obesity. 

Obesity is one of the major public health concerns due to its upward trend in both developing and developed countries 
[8, 9]. According to the World Health Organization (WHO), about 39% of adults aged ≥18 years were overweight and 
13% of adults were obese in the world in 2016 [10]. Based on the WHO report, 1 in 3 of the world’s adult population is 
overweight and 1 in 10 is obese. Undernutrition is more frequent in developing countries, however, over the past two 
decades, overweight and obesity are increasing rapidly in low to middle-income countries alongside undernutrition 
[11]. 

In developing countries, the consequence of obesity not only affects health but also creates a burden on individual and 
national healthcare budgets [12]. Bangladesh is a low-income and agro-based country where a major percentage of the 
national population (72%) lives in rural areas [12]. The country is currently growing at an annual rate of around 1%. 
Bangladesh reaches a population of 166 million in 2021, and will be 186 million by 2030 [15]. Over the past two decades, 
Bangladesh has experienced a rapid epidemiological transition from communicable diseases to non-communicable 
diseases [13, 14]. Rapid urbanization and industrialization also contribute to the increased prevalence of obesity in the 
Bangladeshi population. 

2. Hypothesis of linking Obesity and Psoriasis 

2.1. Autoimmunity and Obesity 

The possible link between autoimmunity and obesity has become even more relevant since the discovery that white 
adipose tissue is not just an inert energy storage tissue. It is now known that adipose tissue is an essential endocrine 
organ secreting a wide range of soluble mediators involved in immunity, inflammation, and metabolic and appetite 
regulation [16, 17]. The soluble mediators (Fig. 1) released from white adipose tissue possess pro-inflammatory actions 
and contribute to the low-grade inflammatory state in obese individuals [16]. This pro-inflammatory state generated 
by obesity may be a key factor in the association between adiposity and inflammatory/autoimmune diseases which 
include rheumatoid arthritis, systemic lupus erythematosus, inflammatory bowel disease, multiple sclerosis, diabetes 
mellitus, hidradenitis suppurativa, and psoriasis [18, 19].  

 

Figure 1 Mediators secreted from Adipose tissue 

2.2. Habitual and behavioral Linking of Psoriasis and Obesity 

Numerous mechanisms may be involved in explaining the link between psoriasis and obesity. Patients with psoriasis 
may have a higher risk of social isolation, poor eating habits, depression, decreased physical activity, and increased 
alcohol consumption. Along those lines, Zamboni [20] showed that patients with psoriasis consumed significantly fatter, 
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saturated fat, and alcohol compared to people without psoriasis. Also, obese patients with psoriasis exercise less than 
obese individuals without psoriasis [21].  

2.3. Inflammatory mediators linking  

Recently it has been demonstrated that adiposity may lead to induction of T-helper 17 cells (Th17). Th17 cells secrete 
IL-17 and are recognized for the involvement in the pathogenesis of autoimmune diseases including psoriasis [22]. 
Psoriasis is characterized by proliferation of Th1, Th17, and Th22 cells resulting in the production of the pro-
inflammatory mediator’s interferon-γ, TNF-α, IL-6, and IL-22 [23, 24]. Therefore, TNF-α and IL-6 secreted by adipose 
tissue may contribute to the inflammatory state in psoriasis [25]. With regard to leptin and resistin, several studies have 
found high levels of both of these adipokines in obese individuals with psoriasis and that plasma concentrations 
correlated with the severity of psoriasis [24, 26, 27, 28]. Also, it has been demonstrated that resistin levels decreased 
under treatment. A recent meta-analysis including 11 studies showed that patients with psoriasis have higher levels of 
leptin compared to persons without psoriasis [24]. Both resistin and leptin promote the secretion of TNF-α and IL-8 
which are involved in the pathogenesis of psoriasis. Also, tissue levels of leptin are increased in the skin of patients with 
psoriasis, and here it stimulates secretion of pro-inflammatory cytokines in vitro [29, 30].  

2.4. Genetic link 

At this point, it is reasonable to wonder whether perhaps there may be a common genetic predisposition for developing 
both psoriasis and obesity or through which mechanisms the presence of obesity might predispose to psoriasis and vice 
versa. We know that HLA-Cw6, a major psoriasis susceptibility gene, is also associated with obesity. Obese patients with 
the HLA-Cw6 gene were 35 times more likely to develop psoriasis than patients of normal weight without the HLA-Cw6 
gene [31]. In normal-weight individuals with HLA-Cw6 positivity the risk of psoriasis was 8.33 times greater than for 
persons with HLA-Cw6 negativity [31]. Studies have shown that psoriasis is mainly associated with central adiposity 
reflected in an increased waist-to-hip ratio [31]. Since it is clear that psoriasis and obesity may coexist, it is possible that 
there is an interaction between the 2 diseases, and therefore adipokines may play a regulatory and shared role.  

2.5. Epidemiological evidence 

Epidemiological studies suggested that patients with psoriasis, compared with the general population, have higher 
prevalence and incidence of obesity [32]. A meta-analysis of 16 observational studies found that the pooled odds ratio 
(OR) for obesity among patients with psoriasis was 1.66 (95% confidence interval [CI] 1.46–1.89) compared with those 
without psoriasis [32]. 

The relationship between obesity and psoriasis has been demonstrated in animal studies. Employing an obese mouse 
model with psoriasiform dermatitis induced by imiquimod, it was shown that obesity may acutely aggravate the severity 
of psoriasiform dermatitis in mice [33]. Furthermore, mice expressed greater levels of psoriasis mediators, such as IL-
22 and IL-17A and its downstream protein regenerating islet-derived 3γ, which has been implicated in psoriatic 
epidermal hyperplasia as a critical mediator [33]. These findings suggest that obesity may exacerbate psoriasiform 
dermatitis through upregulation of pro-inflammatory cytokines. 

A number of meta-analyses have depicted an important bidirectional association between psoriasis and comorbid 
obesity, with growing evidence showing that obesity may be a predisposing factor for psoriasis while psoriasis patients 
present higher prevalence and incidence of obesity. 

Based upon the fact that diet with high caloric value, sedentary lifestyle, and emotional stress are some of the modifiable 
shared risk factors in both obesity and psoriasis, the importance of a holistic approach for obese psoriatic patients 
becomes evident [34]. Particularly, weight loss, especially through education on healthy diet, and physical activity are 
of paramount importance in psoriasis with comorbid obesity [35]. 

Treating obese psoriatic patients presents many challenges and should be approached in a holistic and individualized 
manner. Lifestyle advice and weight loss should be at the center of therapeutic management helping both the psoriatic 
patient and the efficacy of the pharmacological treatment. Great care should also be given when choosing the right 
treatment option for these individuals taking into account their metabolic profile.  

Recent meta-analyses [36] have shown that (1) genetically higher BMI increased the odds of psoriasis occurrence; (2) 
obesity is associated with higher incidence and prevalence of psoriasis as well as psoriasis severity; (3) obesity is 
associated with lower efficacy to anti-TNF agents and may predict biologic treatment discontinuation; and (4) weight 
loss through diet and physical exercise may improve pre-existing psoriasis and prevent from de novo psoriasis. 
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3. NCD program yet to introduce in developing countries 

As with many high-resourced countries, low-resourced countries have not been spared the global challenges caused by 
non-communicable diseases (NCDs), such as cardiovascular diseases, coronary heart disease, hypertension, diabetes 
mellitus, and obesity [37]. For countries with minimal health budgets, every effort needs to be made to reduce patients’ 
reliance on costly medical solutions to health problems, including NCDs, for which drugs are often the first line of 
treatment to reduce the associated morbidity and premature mortality [38]. Prevention efforts within the healthcare 
system need to take a broader public health approach to motivate people to address their unhealthy lifestyles that result 
in the development of NCDs. To achieve this, however, Ministries of Health in low-resourced countries needs factual, 
timely, and reliable NCDs data that can build a comprehensive information system to provide evidence-based decision-
making and to develop appropriate prevention strategies for the specific population affected by NCDs [39]. 

All healthcare organizations, including governmental and non-governmental institutions, have their strategies to 
prevent and control diseases and to maintain the health of their community effectively and efficiently. Likewise, 
healthcare organizations have a strategy for disease prevention and control to maintain the health of the community. 
Most healthcare systems rely on accurate, timely, correct, and factual data to make political and administrative decisions 
[39, 40]. Moreover, healthcare systems should have a balanced approach in preventing both infectious communicable 
disease and NCDs, which require factual data at the mega, macro, meso, and micro level of healthcare. 

4. Prevalence of obesity increasing in developing countries 

Evidence shows that the prevalence of overweight and obesity is increasing in Bangladesh, especially among women 
[41, 42, 43, 44, 45]. The prevalence of overweight and obesity has been raised from 4 to 16% during the period 
between1996 to 2011 [42], according to Bangladesh Demographic and Health Survey (BDHS) [46]. 

Of the 17% of overweight or obese adults in Bangladesh, just 4% were obese, and obesity rates in Bangladesh are 
increasing at a slower pace. From 1980 to 2013 obesity rates in adults grew from 2% to 4%, and rates in children and 
adolescents remained at about 1.5%.When looking at the region, South Asia has seen a steady increase in overweight 
and obesity since 1980, with the rate of overweight or obese adults rising from 16% to 21% in 2013. South Asia also 
has the lowest child overweight/obesity prevalence among all regions (6%) and the lowest child obesity prevalence 
(3%).Within the region, Pakistan has the highest obesity rate for adults (14%), and Bhutan has the highest obesity rate 
for children (6%). South Asia also has the smallest gender gap in adult obesity among all regions (4.8% male, 5.2% 
female) [47].  

Approximately 39% of the global adult population were classified as overweight (Body Mass Index (BMI) 25.0–29.9 
kg/m2) or obese (BMI > 29.9kg/m2) in 2014; a doubling since 1975[1]. Whereas the prevalence of obesity was 6.4% 
among women and 3.2% among men in 1975, it had risen to 14.9% and 10.8%, respectively by 2014[1]. In developing 
countries like India, the increasing prevalence of overweight and obesity has coincided with the demographic and 
epidemiological transitions, in which mortality and fertility have declined, and lifestyle-related diseases have become 
more common [48,49,50]. 

The prevalence of overweight and obesity in India is increasing faster than the world average. For instance, the 
prevalence of overweight increased from 8.4% to 15.5% among women between 1998 and 2015, and the prevalence of 
obesity increased from 2.2% to 5.1% over the same period [51]. This fast-paced growth has been accompanied by 
notable increases in the burden of non-communicable diseases (NCDs).  

5. Conclusion 

Evidence is strongly suggestive that obesity, through pro-inflammatory pathways, predisposes to the development of 
psoriasis and that obesity aggravates existing psoriasis. While larger, randomized trials are needed to fully elucidate the 
potential effect of weight reduction on the severity of psoriasis. Unhealthy, processed food has become much more 
accessible in developing countries food markets. This, combined with rising middle class incomes, is increasing the 
average caloric intake per individual among middle class and high income households. While obesity is gradually 
increasing in developing countries, where NCD is yet to implement. If proper NCD program is not implement in right 
time, severity of psoriasis will increase with increase prevalence of obesity.  
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