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 Key Messages 

  • There are two subtypes of eating behaviors in an-
orexia nervosa (AN): the restricting type and the 
binge eating/purging type. 

  • In addition to effectively treating mood and cogni-
tive disturbances, weight restoration is a central el-
ement of AN treatment. 

  • Weight restoration can be divided into two phases: 
acute stabilization and weight maintenance. 

  • During hospitalization, AN patients tend to require 
escalating caloric intake in order to maintain a 1–1.5 
kg/week weight gain. The caloric intake needs to be 
increased stepwise over time, to around 60–100 
kcal/kg/day, to achieve weight gain. 

  • After returning to a healthy body weight, AN indi-
viduals are still energy inefficient and need at least 
50–60 kcal/kg/day for weight maintenance (com-
pared to approx. 30 kcal/kg/day for healthy women). 

  • A major long-term goal is to increase the variety of 
foods consumed. Daily essential macronutrient re-
quirements to maintain weight are 110–140 g of 
carbohydrates, 15–20 g of essential fatty acids and 
1 g of protein per kilogram of body weight in adults 
and adolescents.  © 2015 S. Karger AG, Basel 

 Introduction 

 Anorexia nervosa (AN) is a complex and difficult 
to treat illness that in a number of cases becomes 
chronic and disabling. It is a disorder of unknown 
etiology that most commonly occurs in adolescent 
girls. AN individuals exhibit an egosyntonic resis-
tance to eating leading to a significantly low body 
weight, intense fear of gaining weight, body image 
distortions, and severe weight loss due to a relent-
less pursuit of thinness and restrictive eating. 

 Improvements in the understanding and 
treatment of AN are of particular importance 
given its chronic and relapsing course, often en-
tailing costly and severe medical morbidity. Im-
portantly, AN has the highest death rate of any 
psychiatric illness  [1] , also because there are no 
proven effective treatments to reverse the symp-
toms  [2] .

  Individuals with AN, particularly those with 
the restricting type (R-AN), show altered neural 
mechanisms and avoid eating because its results 
are anxiogenic and not rewarding  [3, 4] . From a 
clinical standpoint, individuals with AN appear 
to become hypermetabolic during weight resto-
ration  [5] , and they need an increased caloric in-
take to maintain a safe weight after recovery.
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  The continuous restrictive eating and mal-
nutrition results in pervasive disturbances of 
most organ systems. Nutrition restoration is a 
core element in treatment since weight restora-
tion is fundamental to avoid severe physical 
complications and to improve cognitive func-
tion in order to render therapeutic interventions 
effective  [6] .

  Etiology 

 The exact AN etiology is unknown, but it is influ-
enced by biological, developmental, and social 
processes with cultural attitudes toward physical 
attractiveness being relevant though not preemi-
nent. AN stereotypic clinical presentation, genet-
ics, sex distribution, and age of onset support the 
role of intrinsic biological vulnerabilities. 

 Epidemiology 

 The onset of AN is common in adolescent fe-
males, and up to 0.7% of this age group may be 
affected  [7] , while the current lifetime prevalence 
estimate of this illness is 0.9% in women and 0.3% 
in men  [8] . AN is usually a protracted illness; ap-
proximately 50–70% of affected individuals im-
prove or recover, around 20% become chronical-
ly ill, and 5–10% die  [8] . 

 Clinical Presentation 

 Two subtypes of eating-related behaviors in AN 
are typically described. First, R-AN lose weight 
purely by dieting and exercising without binge 
eating or purging. Second, binge eating/purging 
type anorexics (BP-AN) also restrict their food 
intake and exercise to lose weight, but periodi-
cally engage in binge eating and/or purging. 

 The egosyntonic nature of this syndrome of-
ten prevents the evaluation of AN before the ill-

ness becomes severe, also promoting dropout 
from treatments  [9] . An accurate differential di-
agnosis with medical conditions (i.e. endocrine 
and gastrointestinal disorders) should be careful-
ly performed.

  AN Eating Behavior 

 AN individuals tend to eat significantly fewer 
calories by restricting caloric intake and avoiding 
calorie-dense foods. AN patients show unusual 
eating behaviors like slow and irregular eating, 
vegetarianism, and choosing a narrow range of 
foods.

  Both adolescents and adults with AN, when 
compared with healthy individuals, tend to show 
macronutrient and micronutrient deficiencies 
with lower intake of all types of fat, higher fiber 
intake, and usually normal protein and carbohy-
drate consumption.

  Interestingly, these eating behaviors persist 
during short-term recovery and are related to 
outcome; in fact, low-energy foods and limited 
variety are associated with poor outcome  [10] .

  In terms of caloric intake, it should be noted 
that healthy young adult women tend to eat 
about 30 kcal/kg/day (range: 20–40)  [11] . For a 
50-kg woman, this means eating 1,500 kcal/day, 
with the normal range falling between 1,000 
and 2,000 kcal/day. In our experience, individu-
als with AN tend to find it difficult to eat more 
than 10–20 kcal/kg/day (30 kg = 300–600 kcal/
day).

  Treatment 

 The treatment of AN presents unique challenges; 
there are currently no FDA-approved medica-
tions, and few psychotherapies are evidence based 
[for review, see  12 ]. In addition to effectively 
treating mood and cognitive disturbances, it is 
critical to provide weight restoration. 
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 Weight Restoration 

Given the high caloric needs during the process of 
weight restoration, many AN individuals are 
treated in specialized inpatient, residential or day 
treatment programs. NICE  [2]  and APA  [6]  guide-
lines specify clearly that the first goal of treat-
ment is weight restoration, but both guidelines 
lack specificity regarding this topic.

 During weight restoration, R-AN need more 
calories than BP-AN to gain the same weight  [5] . 
In our experience, during hospitalization, AN 
patients tend to require escalating caloric intake 
in order to maintain a 1–1.5 kg/week weight gain. 
Healthy women usually require about 30 kcal/
kg/day to maintain their weight (range: 20–40). 
If we start a patient with AN on that amount of 
calories, however, the patient tends not to gain 
weight. Rather, we have to increase their caloric 
intake stepwise over time, usually to somewhere 
between 60–100 kcal/kg/day to achieve weight 
gain.

  Role of Exercise and Metabolism 

 People with AN tend to become hypermetabol-
ic. That is, they easily lose weight, and need to 
eat large amounts of food to gain weight  [5] , 
also because in these patients caloric intake 
shows less efficiency in terms of being convert-
ed into tissue. 

 In AN, excessive exercise (pacing, jogging, 
making restless motions) is a common symptom 
even in the face of severe emaciation, contribut-
ing to increased caloric requirements  [5] . AN 
people who exercise need almost a 3-fold higher 
range of calories to gain 1 kg  [13] ; people who do 
little exercise only need an excess of 4,000 calo-
ries to gain 1 kg of weight, whilst those who en-
gage in extreme exercise need up to 12,000 addi-
tional calories to gain 1 kg of weight.

  Another issue in AN is that energy intake 
may be converted into heat, rather than used to 

build tissue. AN people often complain of be-
coming hot and sweaty during nutritional resto-
ration. In fact, individuals become hyperther-
mic since the thermic effect of food in AN pa-
tients during renutrition is high, representing 
up to the 30% of energy expenditure instead of 
the 14–16% in healthy controls, mostly at the be-
ginning of refeeding  [14] . This can be explained 
by the higher energy intake during refeeding 
and the low efficiency in the initial phases of re-
nutrition due to changes in hormones or auto-
nomic functions.

  Medical Consequences 

 Emaciation in AN is commonly associated with 
medical complications (compromised cardiovas-
cular status, hypoalbuminemia, anemia). At high 
risk are those with body mass index <12, BP-AN 
individuals, and those with physical comorbidi-
ty  [2] . 

 Refeeding syndrome is a rare but crucial side 
effect to be considered at the beginning of renu-
trition. It is caused by rapid refeeding of someone 
in a state of starvation, mainly if the patient is 
chronically ill. Refeeding syndrome is character-
ized by hypophosphatemia, hypomagnesemia, 
hypokalemia, glucose intolerance, fluid overload, 
and thiamine deficiency. This syndrome can lead 
to cardiac arrhythmias, congestive heart failure, 
hypotension, encephalopathy, respiratory failure, 
metabolic acidosis, rhabdomyolysis, coma, sei-
zures, and skeletal-muscle weakness. To avoid 
refeeding syndrome, electrolyte levels should be 
determined for the first 5 days and every other 
day for several weeks, in addition to performing 
EKG assessments  [6] . If indicated, during the first 
days of refeeding, multivitamins and minerals 
should be provided under strict monitoring to 
prevent toxicity in case of excessive supplementa-
tion  [2] .

Bier D et al. (eds): Nutrition for the Primary Care Provider. World Rev Nutr Diet. Basel, Karger, 2015, vol 111, pp 169–173 
DOI: 10.1159/000362320 D

ow
nl

oa
de

d 
by

: J
an

a 
S

te
im

le
 -

 2
77

81
21

3.
13

8.
0.

44
 -

 1
1/

18
/2

01
4 

12
:4

3:
18

 P
M



172  Marzola   /Kaye   

 

  Phases of Weight Restoration 

 Treatment approaches can be subdivided into two 
phases based on the patient’s therapeutic needs: 
acute stabilization and weight maintenance. 

 Acute Stabilization 
 At the start of weight gain, the caloric intake should 
be of 30–40 kcal/kg/day for inpatients to achieve a 
safe clinical stabilization before beginning weight 
gain and 20 kcal/kg/day for outpatients  [6] . 

 AN patients need 5,000–10,000 excess calories 
to gain a kg of weight, so a 35-kg patient needs 
about a 1,000 kcal/day (30 kcal/kg) to maintain 
her weight and a minimum of 2,000 kcal/day to 
gain weight.

  Later in refeeding, it is possible to gain about 
1–1.5 kg/week for inpatients and 0.5 kg/week for 
outpatients  [6] . Studies suggest that AN patients 
need a higher amount of calories – about 3,400 
kcal – to gain 0.5 kg/week above the calories 
needed just to maintain weight. Over the course 
of 7 days, this amounts to approximately an extra 
500 kcal/day in addition to the calories required 
for weight maintenance. For example, in the case 
of a 40-kg woman, if weight maintenance re-
quires 30 kcal/kg/day = 1,200 kcal/day to gain 
weight, an extra 500 kcal/kg/day should be added 
(total caloric intake = 1,700 kcal/day).

  The maintenance amount of calories needs to 
be increased at intervals to continue weight gain. 
According to our experience, if there are plateaus 
in weight gain, a progressive increase of 10 kcal/
kg/day every 5–7 days may be necessary to main-
tain the rate of weight gain at 0.5 kg/week.

  Weight Maintenance 
 Immediately after getting back to a healthy body 
weight, AN individuals are still energy inefficient 
 [5] . In fact, they need at least 50–60 kcal/kg/day 
for weight maintenance, whilst healthy women 
need 30 kcal/kg/day (range: 20–40). Without this 
substantial amount of food, rapid weight loss and 
high rates of relapse occur  [5] . Eating attitudes at 

hospital discharge represent a reliable predictor 
of outcome, with the presence of psychological 
and organic causes being a hindrance to long-
term recovery. These increased caloric needs tend 
to normalize with time since over 3–6 months AN 
people show a normalization of their metabolism 
needing between 20 and 40 kcal/kg/day to main-
tain weight as healthy women  [5] . 

 Nutrients 

 From a nutrition standpoint, increasing the vari-
ety of foods consumed is a major goal, although 
this represents a great difficulty for patients  [10] . 
Importantly, no specific recommendations for 
macronutrient distribution have been developed 
in AN. According to the Institute of Medicine, 
daily essential macronutrient requirements (in 
adolescents and adults) to maintain weight are 
110–140 g of carbohydrates, 15–20 g of essential 
fatty acids and 1 g of protein per kilogram of body 
weight  [15] . 

 Protein intake should be highly encouraged. 
Consuming small amounts of protein of high bi-
ological value, in conjunction with the AN pa-
tient’s preferred protein source foods (mostly 
vegetable) can provide a faster restoration of nu-
trient status even if still underweight.

 Fat intake is a critical issue since AN patients 
tend to avoid consuming fats, resulting in severe 
lipid depletion entailing the risk of impaired neu-
ronal activity. Thus, AN patients particularly 
need to replenish lipids during treatment, with a 
focus on essential fatty acids. A variety of carbo-
hydrates can be offered, both complex (bread, 
rice and potatoes) and simple (fruits, fruit juices 
and vegetables).

 Medical foods are a useful tool to reduce the 
stomach and gastrointestinal discomfort that 
refeeding tends to aggravate; they should be con-
sidered when patients have difficulties in achiev-
ing weight restoration or as a useful addition in 
case of unstable weight maintenance.
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 Anorexia Nervosa 173

  Conclusions 

 • AN is a puzzling psychiatric illness with un-
predictable outcome and high mortality rates. 
Renourishment and weight restoration play a 
pivotal role in AN treatment since – in addi-
tion to life-threatening risks – a severely ema-
ciated status is likely to frustrate both psycho-
logical and pharmacological therapeutic inter-
ventions. 

 • Weight restoration in AN should start slow-
ly, accelerating as tolerated. Nutrient intake 
should be reinforced, as opposed to caloric in-
take, coupled with psychotherapy to encour-
age increasing amount and diversity in food 
selection and preferences, and eventual fur-
ther restoration of body weight to the individ-
ual’s normal range. Dietary diversity should be 

encouraged since it is predictive of weight 
maintenance in AN patients. 

 • Caloric requirements in AN are high and vary 
between 30 and 40 kcal/kg/day (up to 70–100 
kcal/kg/day) for inpatients and 20 kcal/kg/
day for outpatients; after the first phase of 
treatment, it is possible to achieve a weight 
gain of 1–1.5 kg/week in the inpatient setting 
and of 0.5 kg/week in the outpatient setting. 
Compared to the general population, AN pa-
tients also need higher caloric amounts – 
around 50–60 kcal/kg/day – for weight main-
tenance. 

 • When severely malnourished, hospitalization 
may be required; to avoid refeeding syndrome, 
a strict monitoring of vital functions, electro-
lyte levels and cardiac functions should be per-
formed. 
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