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ABSTRACT
Anorexia nervosa is a severe mental disorder that is characterised by dietary restriction, low weight and
widespread endocrine abnormalities. Whilst the importance of weight restoration has been recognised in
recent guidelines, the significance of normalising body fat mass has received less attention. A recent
systematic review and meta-analysis found that a minimum of 20.5% body fat mass is necessary for regular menses in women with anorexia nervosa of reproductive age. This has significant implications for
both treatment and research. It is important to help the patient and carers understand that a certain level
of body fat percentage is essential for optimal health, such as the return of menstruation. Further
research is needed into how best to use this information to help motivation to change as part of treatment. The benefit of the return of menstruation goes beyond improved fertility: it signals the normalisation of sexual hormones, which have a widespread impact on the body and multiple pathways in the
brain. Given the complex functions of adipocytes in various organs of the body, the metabolic effects of
the normal body fat tissue should not be underestimated. Further research is needed to elucidate the
mechanisms behind the link between minimum body fat mass, menstruation, bone and brain health in
anorexia nervosa.
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Anorexia nervosa is a complex mental disorder that has major consequences for the patient’s
physical health. One of the main features of the
disorder is the fear of fats, both in the diet and in
the body. Patients avoid fattening foods, and their
dread of fatness is a pervasive, intrusive, overvalued idea, which drives severe dietary restriction.1
Unfortunately, the modern environment constantly reinforces these preoccupations, not just
in terms of idealised slim images in advertising,
but also through the promotion of low fat and
diet products by the food and weight loss industries, to both adults and children.2 Owing to their
fear of weight gain or becoming fat, patients
severely restrict their diet and develop malnutrition to various degrees.3 The Diagnostic Manual
of Mental Disorders (DSM-V) has aligned the
severity categories of anorexia nervosa to the
WHO malnutrition categories.4 With malnutrition, there are widespread endocrine abnormalities: stress hormones increase and sexual
hormones reduce.5,6 Approximately 90% of
patients with anorexia nervosa are female and
they develop either primary or secondary amenorrhoea; indeed, this is included amongst the
diagnostic criteria in the International
Classification of Diseases (ICD-10).1
The mainstay of treatment of anorexia nervosa is psychological. The recent UK National
Institute of Clinical Excellence (NICE) guidelines
recommend Cognitive Behavioural Therapy for
Eating Disorders (CBT-E), Maudsley Model of
Anorexia Nervosa Treatment for Adults
(MANTRA), Standard Supportive Clinical
Management (SSCM) or focused psychodynamic
therapy for adults, and family therapy for children
and adolescents.7 However, in terms of effectiveness, there is no substantial difference between
these therapies, and recovery can take a long
time.8,9 NICE also recommends that all psychological treatments should aim for normalisation
of weight: “helping people to reach a healthy body
weight or body mass index (BMI) for their age is a

key goal and weight gain is key in supporting
other psychological, physical and quality of life
changes that are needed for improvement or
recovery”. This is an important recommendation,
as there has been variation in practice in this
respect until now. For example, the definition of
recovery or remission in anorexia nervosa BMIs
varies between 17.5 and 25 in different studies.10,11
In most countries, patients are usually discharged
from inpatient treatment before reaching normal
weight, and relapse rates are high.12,13 Furthermore,
current psychological therapies, such as CBT-E,14
SSCM or MANTRA,15 do not directly address
the need to restore body fat mass for normal endocrine functioning as part of treatment. This may
be due to the fact that existing psychological models were developed without integrating recent
understanding of the metabolic processes that
may play a role in anorexia nervosa. Furthemore,
the therapists’ fear that directly addressing the
need for restoring normal fat stores could harm
engaging the patients may also contribute.
Traditionally, the metabolic abnormalities were
seen as the consequences of dietary restriction,
rather than being potentially relevant to aetiology
or maintaining factors. Furthermore, historically,
fat tissue was regarded as passive energy storage.
This view has been changing since the discovery
of leptin and adiponectines in the 1990s;16,17 and it
has been recognised that adipose tissue has
important metabolic functions, including energy
intake and energy expenditure, insulin sensitivity,
immunity18 and bone health.19,20 There are numerous adipose tissue-secreted signalling mediators,
and the full details of the functions of these are
yet to be understood.16 Furthermore, the cellular
structure and metabolic effects of adipose tissue
differ according to its location: dermal, subcutaneous and visceral depots have very different roles
to bone marrow, skeletal muscle or pancreas fat.
The significance of the loss of fat tissue has
rarely been explored in the eating disorder literature. A notable exception is the description of
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bone marrow abnormalities in anorexia nervosa.21 However, recent genome-wide association
studies indicate that there may be underlying metabolic vulnerability in anorexia nervosa relating
to glucose and lipid metabolism and low BMI,
which are likely to be related to adipose tissue.22
The findings of a recent large longitudinal study
are consistent with this: the average growth trajectory for individuals with later anorexia nervosa
was significantly below normal as early as 4 years
of age for girls and 2 years for boys, suggesting
that a low BMI may be an important early sign of
the emerging disease process many years before
the clinical manifestation.23
El Ghoch is one of the leading researchers
exploring the significance of body composition,
including lean skeletal body and fat mass in
patients with anorexia nervosa.24–29 In the current
systematic review and meta-analysis, his team has
found that patients whose menstrual cycles
returned had a higher body fat mass than those
who remained amenorrhoeic. On average, about
20.5% minimum body fat mass is necessary for
regular menses in women of reproductive age.
From an evolutionary perspective, the shutting
down of the reproductive system in times of food
shortages is adaptive: it saves energy for the
mother on the short term and prevents pregnancies which are likely to be unsuccessful due to
inadequate nutrition.5 However, this is rarely the
desired outcome for women with anorexia nervosa, who often seek help with fertility problems.30 This has significant implications for both
treatment and research. In psychological treatment, it is important to shift the patient’s perception of body fat as not something that is to be
avoided at all costs, but an essential and complex
organ in the human body that is required for optimal health, such as the return of menstruation.31
The benefit of the return of menstruation goes
beyond improved fertility: it signals the normalisation of sexual hormones, which have a widespread impact on the body, including bone

health32 and multiple pathways in the brain.33–35
Given the complex functions of adipocytes in
various organs of the body,16 the metabolic effects
of the normal body fat tissue should not be
underestimated. Further research is needed to
elucidate the mechanisms behind the link between
minimum body fat mass, menstruation, bone and
brain health in anorexia nervosa and to devise
and test treatment elements including psychoeducation about adequate amounts of body fat.
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