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ABSTRACT
Objective: Despite first being described in 1888, anorexia nervosa continues to be the deadliest of all psychiatric illnesses. 
Although efforts have been made to elucidate the aetiological factors involved in the illness, little progress has been made in 
uncovering what contributes to the development and maintenance of anorexia nervosa. A particular shortcoming of the current 
literature has been the investigation of interactions between environmental and biological factors. One such interaction which 
has yet to receive attention in anorexia nervosa is that of sun exposure. Exposure to the sun—including levels of ultraviolet 
radiation (UVR) and vitamin D—in the pathogenesis of other mental illnesses has long been investigated (with lower levels of 
vitamin D reportedly involved in the pathogenesis of conditions such as schizophrenia, for example) but is yet to be explored in 
anorexia nervosa.
Conclusions: The current paper proposes a novel hypothesis for the potential contribution of reduced sun exposure in the aeti-
ology of anorexia nervosa for future investigation, and possible mechanisms for how this relationship may operate.

Anorexia nervosa is a serious psychiatric illness character-
ised by significant body image disturbances which lead to di-
etary restriction and exceptionally low body weight (American 
Psychiatric Association  2022). The illness is associated with 
poor treatment response, the highest premature death rate 
of any mental illness, and long-term recovery rates of merely 
~50%–60% among surviving patients (Eddy et al. 2017; Harris 
and Barraclough 1998; Murray et al. 2019; Steinhausen 2002). 
Despite first being described in the scientific literature over a 
century ago (Gull  1888), the disorder remains poorly under-
stood, which has limited the development of effective treatments 
targeting underlying aetiological factors (Phillipou et al. 2019). 
Although it is well accepted that both biological and environ-
mental factors likely contribute to anorexia nervosa—and that 

different combinations of factors between individuals may con-
tribute to the illness—the specific factors involved in the dis-
order are yet to be elucidated (Phillipou et  al.  2019, 2023). In 
particular, biological factors—as well as environmental factors 
that have biological consequences—remain unclear and have re-
ceived far less research interest than pure environmental contri-
butions, such as sociocultural influences (Phillipou et al. 2019).

Historically, sociocultural theories had attributed the stereo-
typical presentation of anorexia nervosa (young white females 
in Western societies) to sociocultural influences in Western 
cultures regarding the idealisation of thin bodies by young 
women (Garner and Garfinkel 1980). More recently, it has been 
recognised that anorexia nervosa affects people of any age, sex, 
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race and culture (Hay et al. 2023). Despite issues with anorexia 
nervosa being stigmatised as a ‘female disorder’ which may hin-
der identification in males (Griffiths et al. 2014), the reported in-
cidence appears to remain the highest among teenage girls (Van 
Eeden et al. 2021). In relation to race and culture, limited epide-
miological data outside of Western countries is thought to have 
contributed to the misconceptions of anorexia nervosa being 
a culture-bound illness specific to the West (Hay et  al.  2023). 
However, more recent evidence suggests that the adoption of 
Western ideals in relation to body image may contribute to in-
creased rates of anorexia nervosa in non-Western cultures (Eddy 
et al. 2007). Although the adoption of Western ideals regarding 
body image may contribute to anorexia nervosa, other critical 
environmental factors may have been overlooked. Could recent 
changes to the environment itself—or recent changes to lifestyle 
factors in response to the environment—be contributing?

The first descriptions of anorexia nervosa refer to an increased 
occurrence of the illness during colder months of the year 
(Anonymous  1888). Colder environments and climates have 
long been linked to a range of neurological and mental illnesses, 
including anorexia nervosa (Gutierrez et al. 2017). Although it 
has been theorised that lower ambient temperature may play 
a role in anorexia nervosa, little evidence exists to support this 
hypothesis outside of rat models of activity-based anorexia 
(Cerrato et al. 2012). However, ambient temperature is only one 
aspect of the environment and climate, and the direct effects of 
ultraviolet radiation (UVR) emitted from the sun have not been 
explored in anorexia nervosa. Although the pathophysiological 
mechanisms are not entirely clear, UVR emitted from the sun 
(or a lack thereof) may play a role in different mental illnesses.

Although both UVA and UVB radiation (the two types of UVR 
that reach the earth's surface) directly cause skin cancer—par-
ticularly UVB—UVR exposure also plays important roles in the 
body. In particular, UVB is involved in the synthesis of vitamin 
D in the skin (specifically, vitamin D3) (Nair and Maseeh 2012), 
and is considered our best source of the vitamin as few foods are 
naturally rich in vitamin D (Macdonald 2013). Vitamin D aids 
in the absorption of calcium and phosphate, and deficiencies can 
result in a number of physical issues including osteoporosis (Lips 
and Van Schoor  2011)—a common complication in anorexia 
nervosa (Misra and Klibanski  2006). Low vitamin D during 
sensitive developmental periods (e.g., neonatally) has also been 
linked with a number of mental health and neurodevelopmental 
conditions including schizophrenia (Cui et al. 2021) and autism 
spectrum disorder (Lee et al. 2021); and there is substantial ev-
idence that vitamin D supplementation and UV exposure can 
improve symptoms of mental health conditions such as depres-
sive disorders (Parker et al. 2017; Veleva et al. 2018). Although 
vitamin D levels prior to illness onset have not been explored in 
anorexia nervosa, low rates have been reported in individuals 
with the illness (Veronese et al. 2015). Contradictorily, there is a 
strong inverse relationship between serum vitamin D and body 
fat, which is thought to be a consequence of volumetric dilution 
with increased body weight (Drincic et  al.  2012). As such, it 
would be expected that individuals with anorexia nervosa (who 
have very low body weight) would have increased levels of vita-
min D. Further, as vitamin D is primarily acquired through sun 
exposure, dietary disturbances present in individuals with an-
orexia nervosa are less likely to impact vitamin D status; though, 

very low body fat, poor nutritional status, and the physical con-
sequences associated with anorexia nervosa may affect absorp-
tion of vitamin D from the sun.

Other than its important role in the generation of vitamin D in 
the skin, sun exposure has also been linked to improved neu-
rocognitive function, including enhancing learning, memory, 
and flexible thinking styles (Zhu et al. 2018; Keller et al. 2005). 
Furthermore, increased UVR, independent of vitamin D, has 
been found to be important for the functioning of various neu-
rotransmitter systems, including promoting the synthesis of glu-
tamate (Zhu et al. 2018) and the turnover of serotonin (Lambert 
et al. 2002), as well as being involved in a large number of neu-
roendocrine functions (Slominski et al. 2018). As disruptions in 
each of these neurocognitive and neurobiological processes have 
been implicated in anorexia nervosa (Miles et al. 2020; Nikendei 
et al. 2011; Foerde and Steinglass 2017; Godlewska et al. 2017; 
Kaye et al. 2005; Lawson and Klibanski 2008), it lends support 
to the hypothesis that reduced UVR exposure may play a role in 
the neurobiological underpinnings of the illness.

Although anorexia nervosa may appear to be more prevalent in 
Western societies that often have lower levels of sun and UVR 
exposure than other parts of the world, Australia has one of the 
highest levels of UVR globally as well as the highest prevalence 
rate of anorexia nervosa (Vos et al. 2020). Although limitations re-
garding data availability in different countries contribute to these 
prevalence statistics, the rate of anorexia nervosa in Australia 
continues to stand out compared to other countries that have 
similar levels of data availability (Vos et al. 2020). It could be pos-
tulated that sociocultural influences specific to the Australian 
context—including Australia's Western culture—increases the 
risk of anorexia nervosa, but it would remain difficult to explain 
why the statistics differ so vastly to other areas with a very sim-
ilar culture (and similar data availability), such as New Zealand 
(anorexia nervosa prevalence: Australia = 207.78/100 000 peo-
ple; New Zealand = 131.54/100 000 people) (Vos et  al.  2020). 
Although any noteworthy cultural differences between 
Australia and New Zealand are difficult to identify, one notable 
difference is the public health policy response to sun exposure 
between the two countries. Although extensive public health 
campaigns to reduce sun exposure led to a substantial cultural 
shift in Australia in the 1990's, such campaigns and resultant 
changes in sun exposure behaviours were not prominent in New 
Zealand. Launched in the 1980s, and extensively promoted and 
enforced—particularly in primary school aged children—from 
the 1990s, Australia's ‘SunSmart’ campaign (i.e., behaviours to 
reduce sun exposure) is widely praised as the country's most 
successful health campaign and is embedded in the Australian 
culture. As a result, the incidence of skin cancer among the ‘post-
SunSmart population’ (i.e., younger people who grew up with 
SunSmart behaviours instilled in them) has decreased substan-
tially (Staples et al. 2006). Since then, Australia has also seen a 
sharp increase in the incidence of anorexia nervosa compared 
to the rest of the world—particularly in youth (Vos et al. 2020). 
Could reduced sun exposure in this population be a contribut-
ing factor to the concurrent surge in anorexia nervosa cases? 
Although the reasons for this surge in anorexia nervosa cases 
likely result from a range of psychosocial factors, it is interesting 
to note whether reduced UVR exposure during adolescence may 
be a contributing factor.
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The majority of mental illnesses, including anorexia nervosa, are 
associated with a peak onset in adoelscence (Uhlhaas et al. 2023); 
a time of substantial biological and social development. Across 
childhood and young adulthood, there are a number of ‘sensitive’ 
periods—time-limited developmental windows where environ-
mental exposures have a pronounced effect on brain function and 
neural circuitry organisation. The degree of sun exposure during 
sensitive developmental periods is yet to be explored in anorexia 
nervosa but could provide a promising avenue for better under-
standing the neurobiological underpinnings of the illness and how 
interactions with neuroendocrinological changes around the time 
of puberty may put young females most at risk.

Although no direct evidence exists and it is of course premature 
to suggest that sun exposure, or a lack thereof, may contribute to 
the development of anorexia nervosa, it is an area worth explor-
ing. Importantly, this paper provides an example of how broader 
societal and lifestyle factors may contribute to neurobiological 
changes—not only psychosocial changes—and highlights the 
need to consider how broader societal changes may be contribut-
ing to the neurobiology of mental illnesses.
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