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 Is this related to anorexia nervosa or to starvation? Every individual conducting 

research in anorexia nervosa (AN) has undoubtedly asked themselves this question. AN is an 

incredibly difficult illness to research as it is fundamentally a mental illness but results in 

very serious physical consequences. According to the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-5), AN is characterised by a disturbance of body image and a 

restriction of energy intake leading to significantly low body weight (American Psychiatric 

Association, 2013). A significant change in physical state (i.e. significant weight loss) is thus 

a core diagnostic criterion. Thus, a diagnosis of AN is dependent on an individual starving 

themselves to achieve a significant reduction in their body weight. Starvation results in 

undeniable physiological changes throughout the body, including the brain. As a 

consequence, essentially all research undertaken in AN, with the exception of some fields 

such as genetics, is influenced to some degree by the malnourished state of patients. An 

additional complexity is that some people with AN also engage in binging and purging 

as well as other strategies to lose weight, including excessive exercise. Disentangling 

whether findings are due to the illness itself, or are epiphenomena consequent upon starvation 

is an exceptionally difficult task. In an attempt to control for the effects of starvation on 

research findings, individuals who are weight-restored or recovered from AN are often 

assessed rather than acutely unwell and underweight patients. To date, this is perhaps the 

most widely used method to overcome this confound. However, the long-term effects of 

starvation on the brain are relatively unknown (Phillipou et al., 2014a), leaving us essentially 

in the same position as assessing underweight patients.  

 To identify whether research findings are a result of the illness or a consequence of 

starvation, a control group of healthy individuals who have been deprived adequate nutrition 

for a sustained period of time would be required. In modern times, this would indisputably be 

considered unethical. However, prior to the introduction of strict ethical standards, a number 

of human starvation studies were undertaken. The most famous of these is the Minnesota 

Starvation Experiment conducted by Keys et al. (1950) in which 36 young males underwent 

partial starvation for six months. A number of physiological and psychological variables were 

monitored and assessed throughout this period, many of which demonstrated striking 

similarities to AN, including severe emotional distress and depressive symptoms, self-harm, 

social withdrawal, and repetitive, obsessive/perfectionistic and ritualistic behaviours relating 
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to food and eating. These behaviours are also often linked to serotonin depletion (Lucki, 

1998), which may be expected considering an estimated 95% of serotonin is produced in the 

gastrointestinal tract (Kim & Camilleri, 2000), and the restriction of food consumption alters 

the integrity of this organ system.  

 A small number of more recent studies have also shed light onto the cognitive effects 

of short-term fasting in healthy individuals, including deficits in cognitive flexibility (Piech 

et al., 2009) and attentional biases to food stimuli (Placanica et al., 2002); behaviours often 

characteristic of AN. Changes in cognition, such as deficits in short term memory, have also 

been reported in groups who experience rapid weight loss such as athletes in preparation for 

competition (Choma et al., 1998). Relatedly, the effects of long-term fasting and starvation 

are likely to significantly alter cognitive functioning in AN. Therefore, the persistence of 

cognitive alterations and associated behaviours may play a role in habit learning that support 

the maintenance of the illness. 

Despite the similarities between starvation effects and AN symptomatology, 

starvation-related findings are often overlooked in the literature and these characteristics are 

frequently attributed as trait features of AN as they often continue into recovery. It is, 

however, unclear whether the consequences of starvation might also be a consequence 

of AN. To allow the field of AN to move forward, we need to focus our attention on 

disentangling the effects of the illness from that of starvation. Early human starvation studies 

provide a basis for this. Investigating gut-brain interactions in AN will also provide further 

insight into the illness, and is an emerging area of interest in the field. A greater number of 

rigorous and systematic retrospective and family-based studies are also required to shed light 

onto features of AN prior to illness onset, and consequently, identify whether they are present 

irrespective of starvation. Thorough investigations in atypical AN are also essential. 

Individuals with atypical AN meet all criteria for AN, but despite significant weight loss, are 

not underweight. Rigorous psychological, biological and neurobiological investigations 

comparing typical with atypical AN patients is critical for unravelling the effects of starvation 

in this illness. Furthermore, greater research into at-risk groups and individuals in the early 

phases of illness (with presumably only short-term starvation) is essential to enhance our 

understanding of the disorder. The identification of reliable and valid biomarkers for AN are 

critical for this purpose, but are not yet available for AN (Phillipou et al., 2014b). Biomarker 

identification is an essential area of research that needs to be pursued in AN.  

 Distinguishing AN from the effects of starvation is essential to our understanding of 

the illness and will ultimately lead to the development of more effective treatments. Until we 
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are able to differentiate between AN and starvation, we cannot be confident in almost all 

research findings in this illness. 
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