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Abstract 

Heliotherapy, the therapeutic use of sunlight, has long been recognized for its healing effects across 

various physiological systems. With growing evidence supporting its role in conditions such as psoriasis, 

vitiligo, depression, rickets, and autoimmune diseases, heliotherapy is gaining renewed relevance as a 

natural, non-invasive treatment approach. Its mechanisms involve ultraviolet B (UVB)-induced vitamin 

D synthesis, immune modulation, hormonal balance, and regulation of circadian rhythms. Sunlight is 

especially vital for women’s health, influencing bone density, reproductive function, and mental well-

being. However, modern lifestyles characterized by prolonged indoor activity, urbanization, and 

excessive sun avoidance have significantly reduced natural light exposure, contributing to widespread 

vitamin D deficiency and related health issues. This review highlights the therapeutic potential of 

heliotherapy, the physiological basis behind its effects in different conditions, the gender-specific 

benefits for women, and the adverse outcomes of sunlight deprivation in contemporary living. 

Encouraging safe, moderate sun exposure may offer a simple yet powerful strategy to support holistic 

health in today’s sedentary and light-deficient world. 
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Introduction  

Heliotherapy, or therapeutic exposure to natural sunlight, is one of the oldest known forms of 

treatment, historically practiced in various ancient cultures including Egyptian, Greek, and 

Indian systems of medicine [1]. The term "heliotherapy" is derived from the Greek word helios 

meaning sun, and therapeia meaning healing. With the advent of modern medicine, this 

natural therapy has regained interest due to its broad physiological effects and its role in the 

prevention and management of several chronic and inflammatory diseases [2]. 

Sunlight, as a source of ultraviolet (UV) radiation, particularly UVB, plays a critical role in 

vitamin D synthesis, circadian rhythm regulation, immune modulation, and overall metabolic 

balance. Heliotherapy has demonstrated therapeutic benefits in conditions such as psoriasis, 

vitiligo, rickets, depression, and certain autoimmune disorders [3]. Despite its proven efficacy, 

contemporary lifestyles—marked by prolonged indoor living, increased screen time, and 

urbanization—have significantly reduced daily sunlight exposure in many populations, leading 

to rising concerns about vitamin D deficiency and related health complications [4]. 

This review aims to explore the mechanisms behind heliotherapy’s therapeutic effects across 

various disease conditions, examine the specific importance of sunlight for women’s health, 

and analyze the broader consequences of reduced sun exposure in modern life [5]. By revisiting 

the role of natural sunlight in human health, this review underscores the relevance of 

heliotherapy as a safe, accessible, and evidence-based complementary approach in the era of 

chronic diseases and sedentary living [6]. 

 

Mechanisms of Heliotherapy in Various Disease Conditions 

Heliotherapy exerts its therapeutic effects primarily through the controlled exposure to 

ultraviolet (UV) radiation—most notably UVB rays—which penetrate the skin and trigger a 

range of biochemical and immunological responses. 
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These mechanisms vary based on the disease condition being 

targeted, but often share common pathways such as vitamin D 

synthesis, modulation of inflammatory cytokines, hormonal 

regulation, and enhancement of mood-related 

neurotransmitters [7, 8]. 

 

Psoriasis 

Psoriasis is a chronic, immune-mediated skin disorder marked 

by hyperproliferation of keratinocytes and overactivation of 

T-helper cells. UVB rays from sunlight reduce skin 

inflammation by inducing T-cell apoptosis and suppressing 

pro-inflammatory cytokines like interleukin-17 (IL-17) and 

tumor necrosis factor-alpha (TNF-α). Heliotherapy slows 

down epidermal cell turnover and helps in the resolution of 

psoriatic plaques. Natural sunlight also boosts vitamin D 

production, which contributes to the normalization of skin cell 

differentiation and immune regulation [9, 10]. 

 

Vitiligo 

Vitiligo involves the destruction or dysfunction of 

melanocytes, leading to depigmented patches on the skin. 

UVB rays stimulate melanocyte migration and proliferation 

from hair follicles into the affected areas. Exposure to 

sunlight also increases the production of melanogenesis-

stimulating hormones and can lead to partial or complete 

repigmentation over time. Additionally, the 

immunomodulatory effects of sunlight may help suppress 

autoimmune activity involved in melanocyte destruction [11, 

12]. 

 

Depression and Seasonal Affective Disorder (SAD) 

Sunlight plays a crucial role in regulating circadian rhythms 

and the production of serotonin, a neurotransmitter closely 

associated with mood stability. Reduced sunlight exposure, 

especially in winter months, can lead to serotonin deficiency 

and the onset of depressive symptoms, known as Seasonal 

Affective Disorder. Heliotherapy, through early morning 

sunlight exposure, helps reset the body’s internal clock and 

enhances serotonin and melatonin production, improving 

sleep quality and mood regulation [13]. 

 

Rickets and Osteomalacia 

In both children and adults, insufficient vitamin D impairs 

calcium absorption and bone mineralization, leading to rickets 

and osteomalacia, respectively. UVB-induced synthesis of 

vitamin D in the skin is the primary natural source of this 

essential nutrient. Regular sunlight exposure enhances 

calcium metabolism and supports healthy skeletal 

development and maintenance, especially in populations with 

limited dietary vitamin D intake [14]. 

 

Autoimmune Diseases 

Sunlight exposure has been linked to a lower incidence of 

certain autoimmune disorders, including multiple sclerosis 

(MS) and rheumatoid arthritis. The immunosuppressive 

effects of UV radiation help regulate overactive immune 

responses by decreasing autoreactive T-cell activity and 

promoting regulatory T-cell development. Vitamin D, 

synthesized via heliotherapy, further contributes to immune 

homeostasis and may reduce autoimmune flare-ups [15]. 

 

Eczema and Acne 

In conditions like atopic dermatitis (eczema) and acne, 

sunlight has shown beneficial effects by reducing skin 

inflammation, bacterial colonization, and sebum 

overproduction. The antimicrobial effect of UV rays and their 

ability to suppress inflammatory cytokines help in managing 

flare-ups and maintaining skin health. However, controlled 

exposure is essential, as excessive sunlight may aggravate 

sensitive skin in some cases [16]. 

 

Importance of Sunlight in Women’s Health 

Sunlight exposure plays a particularly significant role in 

women’s health due to its influence on hormonal balance, 

bone metabolism, immune regulation, and mental well-being. 

Across various life stages—ranging from adolescence to post-

menopause—women are uniquely affected by changes in 

physiological systems that are closely linked to vitamin D 

levels and circadian rhythm regulation, both of which are 

influenced by sunlight [17]. 

One of the most critical functions of sunlight in women is its 

role in vitamin D synthesis, which is essential for maintaining 

bone density. Women are at higher risk of developing 

osteoporosis and osteopenia, especially after menopause, due 

to declining estrogen levels that affect calcium absorption. 

Regular exposure to UVB rays stimulates the production of 

vitamin D in the skin, enhancing calcium metabolism and 

reducing the risk of bone-related disorders. In pregnant and 

lactating women, adequate sunlight exposure is vital for 

ensuring maternal and fetal bone health, preventing 

complications such as gestational hypertension, low birth 

weight, and neonatal rickets [18]. 

Sunlight also supports reproductive and hormonal health. 

Emerging evidence suggests that vitamin D plays a regulatory 

role in menstrual function, polycystic ovary syndrome 

(PCOS), and fertility. Women with PCOS often show low 

serum vitamin D levels, which are associated with insulin 

resistance, hormonal imbalance, and anovulation. Sunlight-

induced vitamin D production may help restore hormonal 

equilibrium and improve reproductive outcomes [19]. 

Furthermore, sunlight is closely linked to mental health, 

particularly in women, who are statistically more prone to 

mood disorders such as depression and anxiety. Regular 

exposure to morning sunlight helps regulate the production of 

serotonin and melatonin, neurotransmitters critical for mood 

stabilization and sleep regulation. This is especially beneficial 

for women experiencing premenstrual dysphoric disorder 

(PMDD), postpartum depression, or mood fluctuations during 

menopause [20]. 

Sunlight may also offer protective effects against autoimmune 

diseases, which disproportionately affect women. Conditions 

such as systemic lupus erythematosus, multiple sclerosis, and 

Hashimoto’s thyroiditis have shown associations with vitamin 

D deficiency and lack of sun exposure. Heliotherapy can 

contribute to immune system balance, reducing disease 

activity or flare-ups when practiced with proper medical 

guidance [21]. 

In addition to physiological benefits, sunlight promotes skin 

health through its antimicrobial and anti-inflammatory effects, 

helping manage conditions like acne and eczema—common 

dermatological concerns among women. However, due to 

higher concerns about skin aging and cancer, many women 

tend to avoid sun exposure altogether. While protection 

against excessive UV radiation is important, moderate and 

safe sunlight exposure is essential for maintaining overall 

health [22]. 

 

Modern Lifestyle and the Effects of Reduced Sunlight 

Exposure 

In recent decades, profound shifts in daily living patterns have 
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led to a marked decrease in natural sunlight exposure across 

global populations. Urbanization, indoor-oriented 

occupations, screen-dominated leisure activities, and 

widespread use of sunblock have collectively contributed to 

what some researchers term a "sunlight deficiency epidemic." 

While these changes have reduced risks such as sunburn and 

skin cancer, they have also brought unintended health 

consequences, especially those related to insufficient 

ultraviolet B (UVB) exposure and impaired vitamin D 

synthesis [23]. 

A significant health impact of reduced sunlight exposure is 

the global rise in vitamin D deficiency. Despite its crucial role 

in calcium absorption, immune regulation, and cellular health, 

vitamin D is scarce in most diets and is primarily synthesized 

through skin exposure to UVB rays. The lack of adequate 

sunlight, particularly in urban and high-latitude regions, has 

been linked to increased rates of osteoporosis, autoimmune 

diseases, metabolic syndrome, and certain cancers. Among 

children, it has reintroduced conditions such as rickets, while 

in adults, it contributes to osteomalacia and heightened 

fracture risk [24]. 

Beyond physical health, reduced sunlight exposure has 

serious implications for mental well-being. The regulation of 

circadian rhythms, mood stability, and sleep cycles is 

intimately connected with light exposure. Low levels of 

natural light, especially in the morning, disrupt melatonin 

suppression and serotonin production, contributing to 

conditions such as Seasonal Affective Disorder (SAD) and 

other depressive illnesses. This is particularly pronounced in 

individuals who spend most of their time indoors, such as 

office workers, students, and the elderly in long-term care 

facilities [25]. 

Modern architecture and lifestyle habits also inadvertently 

limit access to the health-promoting properties of the sun. 

High-rise buildings, dense housing, window glass filtering 

UVB, and reliance on artificial lighting reduce effective UVB 

exposure. Even in sunny countries, cultural practices such as 

extensive skin covering and fear of tanning or skin aging 

further restrict sunlight exposure, especially among women 
[25]. 

Moreover, overuse of sunscreens—while important for 

preventing skin cancer—can block up to 98% of vitamin D 

synthesis when applied correctly. This has led to a paradox 

where the intention to protect skin health may result in long-

term systemic deficiencies. Public health messages often 

focus solely on sun protection without balancing the need for 

safe, moderate sunlight exposure, contributing to widespread 

confusion [26]. 

 

Conclusion 

Heliotherapy, through controlled exposure to sunlight, offers 

a natural, accessible, and effective approach to managing 

various health conditions. Its benefits span from supporting 

vitamin D synthesis and bone health to regulating mood, 

immune function, and skin disorders. In an era of indoor 

lifestyles and widespread sunlight deficiency, reintroducing 

safe sun exposure—especially among women—can play a 

vital role in preventive and therapeutic healthcare. Promoting 

balanced heliotherapy may help counteract the health impacts 

of modern living and restore a fundamental connection to 

natural healing.  
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