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Sex specific multivariable adjusted spline curves of relation between milk intake with time to 
death from all causes, hip fracture, and any type of fracture.  

Michaëlsson K et al. BMJ 2014;349:bmj.g6015 
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Dairy consumption in Sweden 1950-2013 



Mjölk och eventuell ohälsa? 

Hur studera detta på bästa sätt? 



Evidence-based medicine 

Fair evidence Strong evidence 

Case  
reports Cross-sectional 

Cohort 

Ecologic Case-control RCT 

Community interventions 

Meta-analysis of  
RCTs 

 Opinion 
report 

Cohort studies with instrumental 
exposure variables such as MR studies 



Överensstämmelse mellan RCTs och 
kohortstudier? 

John P A Ioannidis et al. BMJ 2001;322:879-880 



Färskare analys 
 

Uppföljning t o m 2014 
 

Inom kvinnliga kohorten SMC 
22400 dödsfall 

 
Inom manliga kohorten COSM 

15500 dödsfall  
  

Men först en avstickare…. 





Single exposure 
women 

Time-updated 
women 

Single exposure 
men 

All-cause mortality 

Am J Epidemiol (2017) 185: 345-361 



 
Analys med 6000 höftfrakturer i 

kvinnokohorten SMC 
  



Mediterranean Diet and Hip Fracture in Swedish Men and Women. 
Byberg L, Bellavia A, Larsson SC, Orsini N, Wolk A, Michaëlsson K. 
J Bone Miner Res. 2016 
 
Prospective study of dietary Non Enzymatic Antioxidant Capacity on the risk of hip 
fracture in the elderly. 
Hantikainen E, Grotta A, Ye W, Adami HO, Surkan PJ, Serafini M, Michaëlsson K, 
Bellocco R, Trolle Lagerros Y. 
Bone. 2016 Sep;90:31-6. 
 
Fruit and Vegetable Intake and Hip Fracture Incidence in Older Men and Women: 
The CHANCES Project. 
Benetou V, Orfanos P, Feskanich D, Michaëlsson K, Pettersson-Kymmer U, Eriksson 
S, Grodstein F, Wolk A, Bellavia A, Ahmed LA, Boffeta P, Trichopoulou A. 
J Bone Miner Res. 2016 Sep;31(9):1743-52 
 
Fruit and vegetable intake and risk of hip fracture: a cohort study of Swedish men 
and women. 
Byberg L, Bellavia A, Orsini N, Wolk A, Michaëlsson K. 
J Bone Miner Res. 2015 Jun;30(6):976-84.  
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“There was substantial heterogeneity among studies of non-fermented milk 
consumption in relation to mortality from all causes (12 studies; I² = 94%), 
cardiovascular disease (five studies; I² = 93%), and cancer (four studies; I² = 75%) as 
well as among studies of fermented milk consumption and all-cause mortality 
(seven studies; I² = 88%). Thus, estimating pooled hazard ratios was not 
appropriate.”  



Previous studies? 
Am J Clin Nutr 2011 

Per 200 mL/day 



-”There is a danger that meta-analyses of observational data  
produce very precise but equally spurious results” 
 
-”More is gained by carefully examining possible sources of  
heterogeneity between the results from observational studies” 
 
 

Spurious precision? Meta-analysis of observational studies 
BMJ 1998 

Matthias Egger, Martin Schneider, George Davey Smith,  



40-item FFQ, no adjustment for energy intake 

N=94980 
21775 deaths 
 
Aged 40-79 
years 
 
40-item FFQ 
 
19 years of 
follow-up 

“An inverse association was also found between drinking milk 
and mortality from both cardiovascular diseases and cancer.” 



Never 1-2 
times/month 

1-2 
times/week 

3-4 
times/week 

Almost every 
day 

Trend 
P-value 

Men 1.0  
(Ref) 

0.92  
(0.86-0.99) 

0.91 
(0.85-0.96) 

0.89  
(0.84-0.96) 

0.93 
(0.89-0.98) 

0.09 

Women 1.0  
(Ref) 

1.00 
(0.91-1.05) 

0.98 
(0.91-1.05) 

0.91 
(0.85-0.98) 

0.96 
(0.91-1.01) 

0.15 

No adjustment for energy intake 
No adjustment for coffee intake 

0 dl/day 5 ml /day 100 ml/day 50 ml/day 20 ml/day 

Hazard ratios (95% CI) for all-cause mortality by daily milk intake 







Galactitol 

Galactonate 

Aldose  
Reductase 

Galactose 
Dehydrogenase 

Lactase 

Galactose-1-phosphate 

Lactose from Milk 

Endogenous Production 

Free Radicals 

Galactose 

UDP-Galactose  

UDP-Glucose  

Galactokinase 
(GALK) 

Galactose 1-Phosphate 
Uridyltransferase (GALT) 

Uridine Diphosphate  
Galactose 4’-

Epimerase (GALE) 
Advanced Glycation 

End Products (AGEs) 

Non-enzymatic reaction with 
amino groups in proteins, 
lipids, and nucleic acids 

 

 

Sex difference 

Glucose 



Hur reagerade omvärlden på våra fynd? 
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Experts of the National Dairy Council 

Confusing message about dairy from Sweden 
“The observational study by the Swedish surgeon Karl Michaëlsson and co-workers published in British Medical 
Journal concluded that high milk intake was associated with increased risk of bone fractures and mortality 
(Michaëlsson 2014). The message gave rise to global media attention, not least due to the fact that the results 
of the study seem to go against previous systematic reviews, meta-analyses and recommendations from most 
authorities in the world. But are the new findings valid and do they change our view on dairy in any way? Or is 
the study flawed, or are there reasons simply to look at the result as just an outlier that needs to be viewed in 
the context of the totality of evidence?”  

Our response: ”Mysteries are in the (milky) eye of the beholder”  

Nutritionsfakta.se ”Mjölk och hälsa – färdigmjölkat i kohortstallet?”  
av  Åke Nilsson, professor emeritus, Lunds universitet 
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Richard Horton, editor-in-chief, Lancet 

Peer review 
“The mistake, of course, is to have thought that peer 
review was any more than a crude means of 
discovering the acceptability — not the validity — of a 
new finding. Editors and scientists alike insist on the 
pivotal importance of peer review. We portray peer 
review to the public as a quasi-sacred process that 
helps to make science our most objective truth teller. 
But we know that the system of peer review is biased, 
unjust, unaccountable, incomplete, easily fixed, often 
insulting, usually ignorant, occasionally foolish, and 
frequently wrong..” 

 



Konklusion 
 
En enstaka studie är otillräcklig för rekommendationer 
 
Nog viktigt att analysera olika typer av mjölkprodukter separat 
 
Fler studier behövs  
 
Meta-analyser bör göras med omsorg 
 
Var noggrann när du utvärderar olika studiers resultat 
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