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Osteoporose
Risiko for knoglebrud

Knogles styrke
- Mineralindhold (calcium og fosfat)
- Knoglernes struktur (geometri)
- Protein-sammensætning 

Fald episoder
- Muskelstyrke
- Balancefunktion
- Kognitiv formåen
- Mv.



Osteoporose:
en systemisk knoglesygdom med:

• ↓ Knoglemasse (Osteopeni)
• Mikroarkitekturelle ændringer i 

knoglevævet
⇓

↓ Knoglestyrke 
↓ ↑ Risiko for  knoglebrud
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+
T- score: -1.0 to -2.5: osteopenia

T- score: < -2.5: osteoporosis

Aldersgr. T-score < –2,5

50-59 år 10%

60-69 år 30%

70-79 år 40%


Ark1

		

				Aldersgr.		T-score < –2,5

				50-59 år		10%

				60-69 år		30%

				70-79 år		40%





Ark2

		





Ark3

		





Ark4

		





Ark5

		





Ark6

		





Ark7

		





Ark8

		





Ark9

		





Ark10

		





Ark11

		





Ark12

		





Ark13

		





Ark14

		





Ark15

		





Ark16

		







N=39: A dairy intervention group: 1200 mg Ca and 
7.5 mcg D3 via fortified dairy products + bi-weekly
nutrition education sessions

N=101 postmenopausal

women

N=36: Controls

N=26: A calcium-supplemented group who received a total 
of 1200 mg Ca/d

(Manios et al. Am J Clin Nutr. 2007)

Dairy intervention significantly (compared with the other 2 groups):
- ↑ BMD in pelvis, total spine, and total-body 
- ↑ IGF-1
- ↓  PTH

RCT on dairy intervention

12 mo. of 
intervention



30 mo. of intervention

N=35: A dairy intervention group: 1200 mg Ca and 7.5 mcg 
D3 via fortified dairy products 

N=31: Controls



Dairy and fracture risk – observational studies (>14 published)

61,433 women (aged 39–74 years at baseline) with mean follow-up of 20.1 years
- High milk intake: ↑risk of Fx
- High intake of cheese or fermented milk products: ↓ risk of Fx

Swedish Mammography cohort

(Michaëlsson et al. BMJ. 2014)

Nurses’ Health Study

> 77,000 women aged 34–59 years followed fro 12 years (FFQ every  2–4 year)

A high intake of milk or calcium from food sources did not reduce fracture risk:

Women drinking two or more glasses of milk per day
Vs.
Women consuming one glass or less per week

Hip Fx RR 1.45 (95 % CI 0.87–2.43) 
Forearm Fx RR 1.05 (95 % CI 0.88–1.25)

(Feskanich et al. Am J Public Health. 1997)



Dairy and fracture risk – meta-analyses

Bischoff-Ferrari et al  (J Bone Miner Res. 2011)

7 prospective cohort studies (195,102 elderly women and 75,149 elderly men)
- Low dairy intake (< 1 glass of milk daily) was not associated with a 

significantly increased risk of fracture 

6 prospective cohort studies including 39,563 men and women (69% female)
- Low intake of calcium (less than 1 glass of milk daily) was not associated with a 

significantly increased risk of any fracture, osteoporotic fracture or hip fracture. 
- No difference in risk ratio between men and women

Kanis et al (Osteoporosis Int. 2005)



(Durosier-Izart et al. AM J Clin Nutr, 2017)

Cross-sectional study: 746 Caucasian 
women aged 65.0 6 1.4 y



Protein intake and BMD – meta-analysis of observational studies:

NO effect of soy protein (Darling et al Am J Clin Nutr 2009)



Protein intake and Hip Fracture risk – meta-analysis of observational studies:

(Darling et al Am J Clin Nutr 2009)



(JCEM, 2015)

• No effect on lumbar spine BMD (primary outcome) or the other skeletal sites.
• Truncal lean mass increased significantly in the protein group.
• Protein caused a significant increase in CTX (resorptive bone marker) and IGF-1

N=208 women
Prot intake
0.6-1.0 g/Kg + isocaloric maltodextrin for 18 mo

Double-blind

+ 45-g whey protein for 18 mo

Conclusion: protein supplementation above the recommended dietary 
allowance (0.8 g/kg) may preserve fat-free mass without adversely affecting 
skeletal health



A randomized cross-over trial
Elderly women living in nursing homes with low (<700 mg/d) calcium intake

N = 21 women
No soft cheese

Fortified soft cheese (per 100g) 151 mg Ca+1.25 mcg/D3





(Ann Intern Med. 1998)

N=82 with 
a recent hip Fx

Age: 81±7 years Placebo
Double-blind

Oral protein supplement (90% milk proteins)

5 days a week for 6 months



(Ann Intern Med. 1998)



The North–South dilemma

Caucasian women living in temperate climates have the highest dairy intake 
and the highest rate of hip fracture, while rates are somewhat lower in 
Mediterranean and Asian women and lowest in African women

The ‘acid-ash hypothesis´

…. first proposed 40 years ago:
- Diets high in animal protein (and sodium) have been linked to increased 

urinary calcium excretion with increased risk of osteoporosis
- Recent data, however, do not support such relationships!



Correcting the Deficiency of Dietary Dairy Produce in the Elderly 
Reduces Fractures and Preserves Bone Strength
…. The Melbourne study

A cluster-randomized population-based intervention study

N=3,600 elderly
living at 

nursing homes N=30 nursing homes: Unchanged diet
Double-blind

N=30 nursing homes: +2 dairy serves per day

Outcomes:
- Risk of Fx
- Risk of CVS
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