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What is impaired bone health in eating 
disorders? 
 
Bone health is on a spectrum, with healthy bone on one end, osteoporosis on the other, and 
osteopaenia (thinning of bone) in between. A Dual- Energy X-ray Absorptiometry (DEXA) scan of 
several bone sites in the body is used to determine Bone Mineral Density (BMD). The DEXA scan 
generates a Z-score or T-score of each bone site scanned, which is then used to determine whether 
an individual has healthy bone, osteopaenia or osteoporosis. 
 
 
 
Healthy bone     Osteopaenia    Osteoporosis   
(t-score > -1.0)             (t-score -1.0 to -2.4)   (t-score ≤ -2.5) 
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Decreased bone mineral density (BMD) and strength is a common complication seen in individuals 
with eating disorders (Robinson et al 2019).   
 
Factors Influencing Bone Health  
 
Factors that may put an individual at risk of decreased bone mineral density include:  

• Inadequate energy intake (Fazeli & Klibanski, 2018)  
• Low weight or loss of weight causing body composition changes and hormonal alterations 

(Misra & Klibanski, 2014; Misra et al, 2008)  
• Amenorrhoea (loss of menstruation) in females (Legroux & Cortet, 2019)  
• Low testosterone levels in males (Misra et al, 2008)  
• Pubertal delay or arrest (Gilsanz et al, 2011)  
• Family history of osteoporosis (Bijelic et al, 2019)  
• Smoking (AIHW, 2007)  
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Bone Health in Eating Disorders  
 
Eating disorders may interfere with achieving peak bone mass during adolescence. Failure to 
achieve normal peak bone mass, or early loss of bone mass, may lead to premature development of 
osteoporosis. When women and girls are at a low body weight and/or have chronic caloric 
deprivation, they become hypo-oestrogenic (have low levels of the hormone oestrogen) (Fazeli & 
Klibanski, 2018). This is associated with low bone formation and high bone resorption, causing loss of 
bone (Bolton et al, 2005). When men and boys are at a low body weight, this causes low testosterone 
levels, which is correlated with low bone mineral density (Misra et al, 2008).  

  
Bone mineral density was found to be reduced in patients with Anorexia Nervosa, where up to 92% 
of female patients had osteopaenia and 38% had osteoporosis (Grinspoon et al, 2000). A study found 
that male patients experienced significantly greater bone loss than females (Mehler et al, 2008).  

  
Weight is the most consistent predictor of BMD at all skeletal sites (Grinspoon et al, 2000), associating 
Anorexia Nervosa with low bone mineral density and an increased risk of fracture (Fazeli & Klibanski, 
2018).  

  
With regards to the effect of other eating disorders on BMD, individuals with persisting 
amenorrhoea, even if at a higher weight and with apparent minimal weight loss, remain at high risk 
for early development of osteopaenia and osteoporosis because of the effect of hormonal 
imbalance (Legroux & Cortet, 2019).  
 
Osteoporosis and Osteopaenia Management Plan  
  

It is recommended that a medical team including an endocrinologist, dietitian, and physiotherapist 
are involved in the treatment plan for an individual with osteopaenia and/or osteoporosis. It is 
important to determine where on the bone health spectrum an individual’s bones lie, as this will 
inform the plan. It is possible to improve BMD in osteopaenia, however it is not possible in 
osteoporosis, but rather, the plan would be to prevent further deterioration and fractures.  
  
The key to prevention, or minimising osteoporosis, is nutritional rehabilitation. This may include 
ensuring adequate energy balance, restoration of weight, and resumption of normal sex hormone 
metabolism (usually indicated by resumption of menses in females).  
  
The following are recommendations to monitor bone health and prevent deterioration of bone mineral 
density:  
• Restoration of adequate nutritional status; including an increased energy intake and/or 

reduced energy expenditure, to ensure adequate energy balance to support hormone 
production, menses, and normal growth. (Legroux & Cortet, 2019; Misra & Klibanski, 2014; Hobart & 
Smucker, 2000)  

• Restoration of healthy weight and increased muscle mass. (Legroux & Cortet, 2019; Legroux-Gerot, et 
al, 2008; Misra & Klibanski, 2014; El Ghoch, et al, 2016; Bolton et al, 2005)  

• Ensure adequate intake of calcium and vitamin D containing foods.  
• Supplement intake of vitamin D and calcium if required (Drabkin, et al, 2017). However, calcium 

from food is always preferable.  
• Adequate sun exposure for vitamin D.  
• Referral to GP or Paediatrician for medical assessment of risk factors or conditions associated 

with osteoporosis (e.g., prolonged glucocorticoid therapy or thyroid medication, chronic liver 
and renal disease, or malabsorption disorders).  

• Whole body DEXA scan for females with eating disorders after 1 year of underweight (in 
children and young people), or earlier if they have bone pain or recurrent fractures, or after 2 
years of underweight in adults, or earlier if they have bone pain or recurrent fractures. Do not 
repeat bone mineral density scans for people with anorexia nervosa more frequently than once 
per year unless they develop bone pain or recurrent fractures. (NICE, 2017)  

• Referral for assessment of hormonal status by an Endocrinologist or Paediatrician is 
recommended if there are signs of pubertal arrest, regression or slowed growth. The use of 
hormone therapy or bisphosphonates can then be considered, if appropriate (NICE, 2017).  

• The use of oestrogen and birth control is not recommended in the treatment of osteoporosis. 
(Legroux & Cortet, 2019)  
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• If osteopaenia or osteoporosis is detected, reduce high impact physical activity and activities 
that that significantly increase the chance of falls and fractures (NICE, 2017).  

• If osteopaenia or osteoporosis is detected, consider referral to a physiotherapist who 
specialises in eating disorders, but only if the individual is medically stable and nutritional 
intake allows for increased energy expenditure. This should be thought about carefully, taking 
into consideration the individual's relationship with exercise and whether introduction of 
exercise may cause more harm (Drabkin, et al, 2017).   
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