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How does eating dairy products 
impact health in the long run?

Neither the author, nor anyone in the team working with 
him, has any connection with the dairy industry, or any 

related industry, nor has he, or any of them  received any 
grant for the work to be described.



Archie Cochrane, inspiration of the 
Cochrane Collaboration and Evidence Based 
Medicine, urged that conclusion be based on 
all the evidence from relevant studiesé..   
and never on  a selection of reportsé. 

chosen because they confirm our own bias!

Logo of the world -wide Cochrane Collaboration

This led in the 1970s to the development of óEvidence-based Medicineô



Archie Cochrane, inspiration of the 
Cochrane Collaboration and Evidence Based 
Medicine, urged that conclusion be based on 
all the evidence from relevant studiesé.. and 
never on  a selection of reportsé. chosen 

because they confirm our own bias!
ñPublic health nutrition should not be unaware of the importance 

of evidence-based conclusions but it appears that statements 

about the benefits and risks of dairy product consumption are 

based on selected physio-pathological data and not on valid 

epidemiological evidence.ò(Alvarez-Leon et al 2006)

ñé. no biochemical measurement can represent the effect of 

various nutrients, it is important to examine the direct relationship 

between consumption of the food item and the risk of disease.ò
Hu et al (1999)
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all the relevant studiesé.. and never on  a 
selection of reportsé. chosen because they 

confirm our own bias!
ñPublic health nutrition should not be unaware of the importance 

of evidence-based conclusions but it appears that statements 

about the benefits and risks of dairy product consumption are 

based on selected physio-pathological data and not on 

valid epidemiological evidence.ò(Alvarez-Leon et al 2006)

ñé. no biochemical measurement can represent the effect of 

various nutrients, it is important to examine the direct relationship 

between consumption of the item and the risk of disease.ò
Hu et al (1999)

I will attempt to presenté..
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óDETERMINANTSô

óPREDICTORSô

óDISEASEô

Diet, exercise, smoking etc.

Cholesterol, blood pressure etc

Heart disease, stroke, cancer etc

A useful model in epidemiology
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Dairy foods and disease risk

DETERMINANTS

PREDICTORS

DISEASE

Effects on cholesterol, 

BP etc. etc

Dairy food consumption

New disease events



Dairy foods and disease risk
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Dairy foods and disease risk

DETERMINANTS

DISEASE

Dairy food consumption

New disease events

Cohort, or  prospective studies



Strategy of a cohort study:

Healthy subjects are questioned and dietary details etc. 

recorded.  The subjects are then followed and items in 

the diets of subjects who experience a heart attack are 

compared with those items as recorded by subjects who 

survive disease-free.

Evidence from a prospective cohort studies

The confounding effects of factors such as age, social class, 

smoking etc. are allowed for statistically in the comparisons 

between groups of subjects defined in terms of the dietary factor 

of interest.



An overview of cohort studies:

Evidence from an overview of cohort studies

1. The literature is searched for all relevant cohort studies
In the case of the studies of dairy foods this involved the 

reading of the abstracts of 703 research papers, the detailed 

study of 200 of these and the extraction of data from over 

60 papers. Papers published up to March 2009 were included.

2. The consistency (homogeneity) of the results from the 

various research studies is tested.

3. Meta-analyses, or statistical overviews are then conducted, 

including data from all the reports relevant to the dairy 

food item and the disease outcome of interest.



An overview of cohort studies:

Evidence from an overview of cohort studies

1. The literature is searched for all relevant cohort studies
In the case of the studies of dairy foods this involved the 

reading of the abstracts of 703 research papers, the detailed 

study of 200 of these and the extraction of data from over 

60 papers.

2. The consistency (homogeneity) of the results from the 

various research studies is tested.

3. Meta-analyses, or statistical overviews are then conducted, 

including data from all the reports relevant to the dairy 

food item and the disease outcome of interest.

POSSIBLE RESULTS:

1. The results found could well be explained by chance alone

2. The results indicate, with reasonable confidence, that 

benefit, or harm, is likely

3. No firm conclusions can be drawn from the data and 

evidence from further studies is required



Overviews of up to ten large, long-term cohort studies

- with 400K - 4M person years in each overview,

- the subjects followed for up for 2 - 28 years

- with 2K - 16K new disease events in each overview

J Amer Coll Nutr. 2008;27:723S-734S
The survival advantage of milk and dairy consumption: 

An overview of evidence from cohort studies of vascular diseases, diabetes and cancer 

Dairy food items and disease riské..

for each dairy item I will presenté.

Evidence from an overview of cohort studies



Limitations:

Evidence from an overview of cohort studies

1. One can never be certain that all relevant reports have been identified 

2. A relationship of interest can be confounded by factors of no interest, 

and not all these can be known

3. Dairy foods are taken as part of a mixed, and selected diet and it is not 

entirely reasonable to consider single food items in isolation 

4. Some dairy foods vary greatly, in particular cheese and in only a few reports 

is óhardô cheese distinguished from ócottageô and ósoftô cheeses

5. The way studies have been reported varies and in some the data are 

inadequate for inclusion in a meta-analysis.  Furthermore, 

estimates of disease risk vary: relative risk; odds ratio, hazard ratio 



Evidence from an overview of cohort studies

Determinant: Dairy item

Number of cohort studies:       X + x not included    in the overview

Number of disease events: x,xxx

Disease outcome: Disease 

Relative risk in highest intake group, relative to lowest:         RR = X.XX
Degree of confidence in the result (95% CI x.xx, x.xx)

Inconsistencies between studies:         Whether or not

attributable to chance
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Determinant: Dairy item

Number of cohort studies:       X + x not included    in the overview

Number of disease events: x,xxx

Disease outcome: Disease 

Relative risk in highest intake group, relative to lowest:         RR = X.XX

(95% CI x.xx, x.xx)

Inconsistencies between studies: Whether or not

attributable to chance

Overall conclusion:

Consumption of the dairy item is associated with a 

higher/lower risk of the disease (by about xx%).

OR

No firm conclusions can be drawn from these data



Evidence from an overview of cohort studies

Determinant: óDairy Produceô

Number of cohort studies:         8 + 2

Number of deaths: 7,914

Disease outcome: All -cause deaths 

Relative risk in highest intake group, relative to lowest            RR = 0.93

(95% CI 0.81, 1.08)

Inconsistencies greater than chance
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Determinant: óDairy Produceô

Number of cohort studies:         8 + 2

Number of disease events: 7,194

Disease outcome: All -cause deaths 

Relative risk in highest intake group, relative to lowest          RR = 0.93
(95% CI 0.81, 1.08)

Inconsistencies greater than chance

Overall conclusion:

No firm conclusions can be drawn from these data



Evidence from an overview of cohort studies

Determinant: óDairy Produceô

Number of cohort studies:       11 + 4

Number of disease events: 11,193

Disease outcome: Vascular disease 

Relative risk in highest intake group, relative to lowest           RR = 0.94
(95% CI 0.84, 1.05)

Inconsistencies greater than chance
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Evidence from an overview of cohort studies

Determinant: Milk

Number of cohort studies:         6+3

Number of disease events: 3,272

Disease outcome: Heart disease

CHD, CVD, IHD etc.

Relative risk in highest intake group, relative to lowest             RR  = 0.81

(95% CI 0.69, 0.95)

Inconsistencies attributable to chance alone



Evidence from an overview of cohort studies

Determinant: Milk

Number of cohort studies:         6+3

Number of disease events: 3,272

Disease outcome: Heart disease

CHD, CVD, IHD etc.

Relative risk in highest intake group, relative to lowest           RR  = 0.81

(95% CI 0.69, 0.95)

Inconsistencies attributable to chance alone

Overall conclusion:

Milk consumption is associated with a lower risk of heart 

disease (by between 5 and 30%)



Evidence from an overview of cohort studies

Determinant: Milk

Number of cohort studies:         6 + 2

Number of disease events: 16,157

Disease outcome: Stroke 

Relative risk in highest intake group, relative to lowest            RR = 0.91

(95% CI 0.76, 1.09)

Inconsistencies greater than chance
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Determinant: Milk

Number of cohort studies:        6 + 2

Number of disease events: 16,157

Disease outcome: Stroke 

Relative risk in highest intake group, relative to lowest            RR = 0.91

(95% CI 0.76, 1.09)

Inconsistencies greater than chance

Overall conclusion:

No firm conclusions can be drawn from these data



Evidence from an overview of cohort studies

Determinant: Butter

Number of cohort studies:       2 + 1

Number of disease events: 3,310

Disease outcome: Vascular disease 

Relative risk in highest intake group, relative to lowest             RR = 0.94

(95% CI 0.82, 1.07)

Inconsistencies greater than chance



Evidence from an overview of cohort studies

Determinant: Butter

Number of cohort studies:       2 + 1

Number of disease events: 3,704

Disease outcome: Vascular disease 

Relative risk in highest intake group, relative to lowest             RR = 0.94

(95% CI 0.82, 1.07)

Inconsistencies greater than chance

Overall conclusion:

No firm conclusions can be drawn from these data



Evidence from an overview of cohort studies

Determinant: Cheese

Number of cohort studies:       2 + 4

Number of disease events: 608 + 2,702

Disease outcome: Vascular disease

Relative risk in highest intake group, relative to lowest:  RR = 1.32
(95% CI 0.49, 3.56)

Inconsistencies greater than chance



Evidence from an overview of cohort studies

Determinant: Cheese

Number of cohort studies:            2 + 4

Number of disease events: 64 + 2,702

Disease outcome: Vascular disease

Relative risk in highest intake group, relative to lowest:        RR = 1.32
(95% CI 0.49, 3.56)

Inconsistencies greater than chance

Overall conclusion:

No firm conclusions can be drawn from these data



Evidence from an overview of cohort studies

Determinant: Dairy foods

Number of cohort studies:       5

Number of disease events: 7,167

Disease outcome: Diabetes

Relative risk in highest intake group, relative to lowest          RR = 0.79 
(95% CI 0.68, 0.91)

Inconsistencies attributable to chance



Evidence from an overview of cohort studies

Determinant: Dairy foods

Number of cohort studies:       5

Number of disease events: 7,167

Disease outcome: Diabetes

Relative risk in highest intake group, relative to lowest               RR = 0.79 
(95% CI 0.68, 0.91)

Inconsistencies attributable to chance

Overall conclusion:

The consumption of dairy foods is associated with a 

lower incidence of diabetes (by about 10-30%)



Evidence from an overview of cohort studies

SUMMARY: results from meta-analyses of cohort studies: 

Determinant     No. of studies     OUTCOME    Heterogeneity   Relative Risk

óDairy foodô6 + 2 Total deaths significant 0.93 (0.81, 1.08)

óDairy foodô11 + 4 Vascular disease significant 0.94 (0.84, 1.05)

Milk 6 + 2 Heart disease n.s. 0.81 (0.69, 0.95)

Milk 7 Stroke n.s. 0.91 (0.76, 1.09)

Butter 2 + 1 Vascular disease n.s. 0.94 (0.82, 1.07)

Cheese 2 + 3 Vascular disease significant 1.32 (0.49, 3.56)

Dairy items 6 Diabetes n.s. 0.79 (0.68, 0.91)



Evidence from an overview of cohort studies

SUMMARY: results from other published meta-analyses: 

Å Elwood et al (2003): Ten studies were identified.  The results were consistent 

and óprovided no convincing evidence that milk is harmfulô  (0.87; 0.74-1.03) 

Å Gibson et al (2009) identified 12 cohort studies and found ñé. no consistent 

findings to support the concept that dairy food consumption is associated with a 

higher risk of coronary heart diseaseô.

Å Mente et al (2009) looked at a number of foods, including milk.  Their 

conclusion, based on five cohort studies was that milk has no significant 

association with CHD   (0.91; 95% CI 0.73, 1.00).  

Å Elwood et al (2008): Set against the proportion of total deaths attributable to 

the life-threatening diseases - vascular disease, diabetes and canceré. ñthe 

results of meta-analyses provide evidence of an overall survival advantage 

associated with the consumption of milk and dairy foods.ò 



Limitations:

Evidence from an overview of cohort studies

1. One can never be certain that all relevant reports have been identified 

2. A relationship of interest can be confounded by factors of no interest, 

and not all these can be known

3. Dairy foods are taken as part of a mixed diet and it is not entirely reasonable 

to consider dairy items in isolation 

4. Some dairy foods vary greatly, in particular cheese and in only a few reports 

is óhardô cheese distinguished from ócottageô and ósoftô cheeses

5. The way studies are reported varies and in some the data are inadequate for 

inclusion in a meta-analysis.  The estimates of risk vary: relative risk; 

odds ratio, hazard ratio. 

The main limitaion in an overview of dairy foods is 

the paucity of relevant studies. 

In fact, one cannot but wonder upon what evidence 

public health food policy is based!



What about fat-reduced milks?

It seems to be widely believed that fat-reduced milks are associated 

with less heart disease risk than whole milk.

Low fat milks have been widely used in the USA only since about 1989 
and from about 2000 in the UK.  

A large part of the follow -up periods of most of the cohort studies 
included in the meta -analyses was therefore during times when the 
milk drunk was almost entirely whole milk.

Arising from the available evidence, the appropriate question to ask isé.

Do fat-reduced milks provide any advantage further to 

the benefits associated with the consumption of whole 

milk, or does fat-reduction reduce the benefit from whole 

milk?



Study Subjects Strategy RR whole milk RR fat-reduced

Tavani et al. 985 females Case-control 0.89 0.83

Lockheart et al 211 subjects Case-control 0.48 0.96

Hu et al. 80,082Females Prospective 1.67

1.08

0.78

0.82

Lui et al. 10,066 females Case-control 0.71 0.78

Choi et al 41,254 males Prospective 1.19 0.95

Liu et al 37,183 females Proslective 1.00 0.92

Van Dam et al 41,186 females Prospective 1.03 0.87

Mettlin et al 2,561 subjects Case-control 1.8

2.0

1.5

2.0

1.0

0.8

1.2

0.6

Veiroid et al 25,708 males Prospective 1.0 2.2

Sing and Frazer 32,051 subjects Prospective 1.04 0.97

Michaud et al 51,529 males Prospective 1.12 1.37

Kampman et al 16,945 sibjects Case-control 1.1

0.9

0.8

0.7

Tseng et al 3512 males Prospective 0.8 1.5

Gallus et al 3247 subjects Case-control 0.99

1.22

1.06

0.84

0.76

1.11

Relationships between heart disease outcomes and 
Whole Milk and Fat Reduced Milks 



What about other effects of dairy consumption?

Conclusions from the World Cancer Research Fund and the 

American Institute for Cancer Research report (2007):

òMilk probably protects against colon canceró

RR = 0.74

òThere is limited evidence that milk protects against 
bladder canceró

RR = 0.82

òDiets high in calcium are a probable cause of prostate 
canceró

RR = 1.05



Ischaemic heart disease

Stroke

Diabetes

Colon cancer

Prostate cancer

Bladder cancer

Decreased risk               Increased risk

from milk consumption

0.84 (95% CI 0.76 ï0.93)

How does eating dairy products 

impact health in the long run?
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* From J Amer Coll Nutr. 2008;27:723S-734S

Decreased risk               Increased risk

from milk consumption

Is there evidence of benefit from dairy foods?How does eating dairy products 

impact health in the long run?
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* From J Amer Coll Nutr. 2008;27:723S-734S



Dairy foods and Public Health Policy

1. Public Health Nutrition Policy must be based on valid evidence

2. It is inappropriate to base food policy on selected physio-pathological 

data and not on valid epidemiological evidence. (Alvarez-Leon et al 06)

3. The only valid available evidence comes from cohort studies

with disease incidence as the outcome  (Hu et al 2009)

4. The results of overviews of all relevant cohort studies give no 

convincing evidence of harm, other than prostate cancer 

5.  There is evidence, beyond reasonable doubt, of benefit from milk both in 

a reduction in heart disease and a reduction in new diabetes. 

There is also a reduction in colo-rectal cancer.

6. The evidence on dairy foods, other than milk, is equivocal

7.  Evidence on fat-reduced milks is uninterpretable and is not a valid basis 

for public health policy. (German and Dillard 2004)



Dairy foods and Public Health Policy

FINALLY:

The evidence of benefit from milk justifies its promotion
A call should be issued, and funding provided, for more 
evidence from cohort studies on other dairy foods and 
disease outcomes

Professors Peter Elwood,Ian Givens; Janet Pickering, Anestis Douklas, 

Andrew Beswick, Ann Fehily andJohn Gallacher

Cardiff University and University of Reading


