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Abstract
Background: Observational studies and meta-analyses relating milk consumption by adults to all-cause mortality,
coronary heart disease and stroke have obtained contradictory results. Some studies found a protective effect of
milk consumption, whilst other found an increased risk.
Methods: We performed a systematic literature search until June 2015 on prospective studies that looked at milk
consumption, all-cause mortality, coronary heart disease and stroke. Random-effect meta-analyses were performed
with dose-response.
Results: Twenty-one studies involving 19 cohorts were included in this meta-analysis, 11 on all-cause mortality, 9
on coronary heart disease, and 10 on stroke. Milk intake ranged from 0 to 850 mL/d. The summary relative risk (SRR)
for 200 mL/d milk consumption was 1.01 (95% CI: 0.96–1.06) for all-cause mortality, 1.01 (95% CI: 0.98–1.05) for fatal
and non fatal coronary heart disease, and 0.91 (95% CI: 0.82–1.02) for fatal and non fatal stroke. Stratified analyses
by age, Body Mass Index, total energy intake and physical acitivity did not alter the SRR estimates. The possibility of
publication bias was found for all cause mortality and for stroke, indicating a gap in data that could have suggested
a higher risk of these conditions with increased milk consumption.
Conclusions: We found no evidence for a decreased or increased risk of all-cause mortality, coronary heart disease,
and stroke associated with adult milk consumption. However, the possibility cannot be dismissed that risks
associated with milk consumption could be underestimated because of publication bias.

Background
Milk consumption is recommended by many nutritional
guidelines for meeting daily requirements for calcium,
animal proteins and vitamin B12 intake. In the UnitedStates, the national dietary guidelines recommend that
adults should drink three cups or 732 mL/d of milk [1].
Such level of consumption is, however, rarely observed.
According to the Canadian Dairy Information Centre
[2], the mean per capita milk consumption in 2014 in
the United States was 196 mL/d, in Europe 171 mL/d,
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with great heterogeneity in consumption ranging from
236 mL/d in Sweden, 171 mL/d in Italy to less than
60 mL/d in Bulgaria.
Despite of its positive image, some nutritionists question
the place of cow’s milk in human nutrition in view of its
high energetic content, i.e., 83 kcal and 149 kcal for one
cup non fat milk and whole milk, respectively [3]. Moreover, whole milk is rich in saturated and transfatty acids [4].
Despite the fat content of whole milk, a meta-analysis
of prospective studies published in 2011 found that the
consumption of 200 mL/d of milk was associated with a
statistically significant 6% reduction in the risk of cardiovascular disease (summary relative risk [SRR] 0.94; 95%
CI: 0.89–0.99) [5]. The SRR for all-cause mortality was
0.99 (95% CI: 0.95–1.03). In contrast, a large Swedish
prospective study published in 2014 found that 200 mL/
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d of milk intake was associated with a relative risk for
cardiovascular mortality of 1.15 (95% CI: 1.12–1.19) in
women and 1.05 (95% CI: 1.03–1.07) in men [6]. Moreover the most adjusted relative risk for all-cause mortality was 1.15 (95% CI: 1.13–1.17) in women and 1.03
(95% CI: 1.01–1.04) in men, for an average milk consumption of 200 mL/d [6]. This heterogeneity in results
is less present in meta-analyses for dairy products in
general. The most recent meta-analysis found an overall
SRR of 0.88 (95% CI: 0.81–0.96) with an I2 of 30% for
dairy consumption and cardiovascular diseases [7].
In view of these contradictory results observed for
milk consumption only, and knowing that since 2010
eight prospective studies have been newly published, we
performed an updated meta-analysis in order to clarify
reasons underlying these contradicting results, limiting
the analysis to milk consumption, without inclusion of
dairy products.

Method
Literature search and study selection

A systematic search and quantitative analysis was planned,
conducted and reported following PRISMA guidelines
regarding meta-analysis of observational studies [8].
Published reports until 30/06/2015 were retrieved
from Embase, Web of Science, and PubMed using
MesH index terms “milk” OR “dairy”, combined with
“mortality”, OR “coronary heart disease”, OR “stroke”.
Hand searches in reference lists of retrieved articles and of
other systematic reviews were also performed. Studies
were eligible for inclusion in our meta-analysis if they had
a prospective design, and if results related to milk intake
only were reported, irrespective of the type of milk and
not in association with any other dairy product. Because
we were willing to estimate a dose-response relationship,
milk intake had to be reported in three categories or more.
Titles were screened to exclude studies in animals,
studies in children and in sick people. In a second step,
abstracts of the articles were screened for the inclusion
criteria. For selected articles, full texts were retrieved
and fully read by at least two co-authors.
Data extraction

Milk intake data as well as most adjusted relative risks
with 95% confidence interval were extracted from selected
articles. The article selection and data extraction processes
were done by two independent reviewers. If for the same
study, several articles had been published on the same
exposure and outcome, only the most recent publication
was retained. Data extraction also involved key study
characteristics including the stratified analyses that had
been done and the possible confounders that were adjusted for. The selected outcomes were all-cause mortality,
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fatal and non fatal coronary heart disease and fatal and
non fatal stroke.
Some studies reported results on cardiovascular diseases
[6, 9–14]. However, a careful reading of articles highlighted
that conditions encapsulated by the term “cardiovascular
diseases” were quite variable across studies, from cardiovascular mortality [10] to the full range of ICD-10
codes corresponding to cardiovascular diseases [6]. We
therefore decided to not perform a meta-analysis on
outcomes labelled as fatal and non fatal cardiovascular
disease occurrence.
For Mann et al. [15], the death rate ratios were converted to risk ratios, and for Abbott et al. [16], cumulative incidences from a figure were converted in risk
ratios and supposed expressed for quartiles of milk intake. For Larsson et al. [17], Goldbohm et al. [13] and
Hu et al. [18], fixed-effect meta-analyses were done
using risk estimates for whole milk and low-fat milk in
order to obtain a single relative risk for milk. For Goldbohm et al. [13], a second fixed-effect meta-analysis was
done using sex-specific risk estimates in order to obtain
a single relative risk for both sexes. From this last publication, risk estimates prevalent cases for non fermented
milk were extracted, because risk estimates for total milk
included also fermented milk. The articles by Appleby
et al. [19], Hu et al. [18], Iso et al. [20], and Al Delaimy
et al. [21] did not report results on milk intake and
mortality, coronary heart disease and stroke. However,
relevant data from these studies were reported in
Soedamah-Muthu et al. [5].
Statistical analysis

Milk consumption was converted from servings or other
units into mL/d by using standard conversions from the
Food Standards Agency [22]. One serving or glass of
milk was estimated to equate to 200 mL on average [22].
The dose-response meta-analysis was carried out in
programming language R (version 2.13.1, GNU General
Public License, 2011). For dose-response analysis, a first
linear model was fitted, within each study, to estimate
the relative risk per one unit of drink increase. When
the number of subjects at each category of exposure was
reported, the model was fitted according to the method
proposed by Greenland et al. [23] which provides the
natural logarithm of relative risk, and an estimator of its
standard error, taking into account the fact that the
estimates for separate categories depend on the same
reference group [23].
All statistical tests were two-sided with significance level
at 0.05. Forest plots were drawn for the relation between
milk and all-cause mortality, coronary heart disease, and
stroke.
Between-study heterogeneity across studies included
in the random-effect meta-analysis was evaluated by I2,
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which represents the percentage of total variation across
studies that is attributable to heterogeneity rather than
to chance [24]. To investigate sources of heterogeneity,
separate analyses were performed for studies adjusted
for age, Body Mass Index (BMI), total energy intake and
physical activity.
Statistically significant results are more likely to be
easily and quickly published in international peerreviewed journals. Null or non-significant results are
harder to publish. This has to be taken into account
in meta-analyses because this may introduce publication
bias. Publication bias was assessed using the Macaskill test
[25], the Egger test [26], the Begg test [27] and funnel plots
for all-cause mortality, coronary heart disease and stroke.
Sensitivity analyses were carried out to evaluate the influence of individual studies with major deviating results (i.e.,
Michaëlsson et al. [6] and Hu et al. [18]) and for studies
with data extracted from figures (i.e., Abbott et al. [16]).

Identification

Results
We included 21 studies in our meta-analysis, involving 19 cohorts (Fig. 1 and Additional file 1: Table S1)
[6, 9, 10, 12–21, 28–35]. We included one study published in 1984 [16] that was not included in the metaanalysis of Soedamah-Muthu et al. [5] We excluded five
studies selected by Soedamah-Muthu et al. [5] because of
absence of data specific to milk consumption [36, 37] or

Records identified through
database searching
(n = 13)

data were about dairy products and not about milk alone
[11, 38, 39]. Engberink et al. [37], that was included in the
meta-analysis of Soedamah-Muthu et al. [5], was a
poster presentation on the Rotterdam Study that did
not report risk estimates for milk consumption. Results of the Rotterdam study on milk consumption
and stroke or coronary heart disease were published
by Praagman et al. [33], which we included in this
meta-analysis. We exluded Elwood et al. [40] for
stroke and ischemic heart disease because it was a
subsample of Elwood et al. [9]; Mann et al. [15] for
coronary heart disease because it was a duplicate of
Appleby et al. [19]; Whiteman et al. [41] for all-cause
mortality and ischemic heart disease because no quantity of milk consumption was reported for these outcomes. We could not include Avalos et al. [42] and
Snowdon et al. [43] in the meta-analysis because outcomes were reported in two categories, which precludes a dose-response analysis.
Five cohorts were conducted in the United States, two
in Asia, 11 in Europe, and one in Australia (Additional
file 1: Table S1). The age range of study participants at
cohort inception was 34 to 74 years. Mean (SD) cohort
follow-up was 16 (5) years. We categorised the cohorts
according to outcomes (Additional file 1: Table S1): 11
cohorts including 281,788 subjects reported on 63,545
all-cause deaths, nine cohorts including 403,776 sujects

Additional records identified
through other sources
(n = 17)

Eligibility

Screening

Records after duplicates removed
(n = 30)

Records screened
(n = 30)

Full-text articles
assessed for eligibility
(n = 30)

Records excluded
(n = 0)

Full articles excluded because:
- no data for milk intake alone
(e.g., milk and yoghurt together)
- milk intake in two categories
only(e.g., high versus low)
(n = 9)

Included

Studies included in
qualitative synthesis
(n = 21)

Studies included in quantitative
synthesis (meta-analysis)
(n = 21) (all cause mortality: 10;
fatal and non fatal coronary heart
disease: 9; fatal and non fatal
stroke: 10)

Fig. 1 Prisma flow chart of selections of studies included in the meta-analyses relating daily milk consumption to all-cause mortality, coronary
heart disease and stroke
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reported on 37,049 cases of fatal and non fatal coronary
heart disease, and 10 cohorts including 564,717 subjects
reported on 39,352 cases of fatal and non fatal cases of
stroke. The median milk intake ranged from 0 to
850 mL/d. Adjustment for age, smoking, physical activity, total energy intake and BMI was done in nine studies
[6, 12–14, 17, 18, 21, 30, 35].
For all cause deaths, the risks reported by studies ranged
from 0.90 (95% CI: 0.81–1.00) to 1.15 (95% CI: 1.13–1.17)
(Fig. 2) [6, 15]. The SRR for all-cause deaths associated
with the consumption of 200 mL/d of milk was of 1.01
(95% CI: 0.96–1.06). The heterogeneity of results across
studies was considerable (I2 = 94%, p < 0.01). Excluding
Michaëlsson et al. [6] from the analysis resulted in a
SRR of 0.99 (95% CI: 0.95–1.03), with a somewhat
reduced heterogeneity (I2 = 63%, p < 0.01) (Additional
file 2: Table S2).
For fatal and non-fatal coronary heart diseases, relative
risks reported by studies ranged from 0.93 (95% CI:
0.85–1.01) to 1.15 (95% CI: 0.87–1.52) (Fig. 3) [10, 19].
The SRR of fatal and non-fatal coronary heart disease
associated with the consumption of 200 mL/ of milk was
1.01 (95% CI: 0.98–1.05). The heterogeneity of results
between studies was moderate (I2 = 16%, p = 0.30). Excluding Hu et al. [18] from the analysis did not alter the
results (Additional file 2: Table S2).
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For fatal and non-fatal stroke, relative risks reported by
studies ranged from 0.66 (95%: 0.61–0.72) to 1.04 (95%
CI: 0.93–1.16) (Fig. 4) [13, 29]. The SRR of fatal and nonfatal stroke associated with consumption of 200 mL/d of
milk was 0.91 (95% CI: 0.82–1.02). The heterogeneity of
results across studies was considerable (I2 = 92%, p < 0.01).
Stratified analyses restricted to men and adjustments for
age, BMI, total energy intake and physical activity did not
alter the estimates (Additional file 2: Table S2). The influences of individual studies with deviating results were
tested in a sensitivity analysis. For all-cause mortality,
exclusion of Michaëlsson et al. [6] did not influence the
SRR, nor did the exclusion of Hu et al. [18] for fatal and
non fatal coronary heart disease. Data from Abbott et al.
[16] were extracted from a figure, but excluding the study
did not influence the SRR.
No study reported results separately for skimmed and
for whole milk, except three [13, 17, 18]. Hu et al. [18]
compared the coronary heart disease risk of two or more
glasses/d milk versus never. They found a relative risk of
1.67 (95%CI: 1.14–1.90) for whole milk, and of 0.78
(95%CI: 0.63–0.96) for skimmed milk. Goldbohm et al.
[13] found no differences in mortality, ischemic heart
disease and stroke between whole and skimmed milk.
Larsson et al. [17] found no differences in risk of stroke
between whole milk and low fat milk.

Fig. 2 Relation between milk (per 200 mL/d) and all-cause mortality: dose-response meta-analyses of eleven prospective cohorts. Author names, year
of publication, and the size of the association per study; the horizontal lines indicate 95% confidence intervals. The last two columns contain the actual
estimated relative risks and 95% confidence intervals. On the x axis, a line is plotted through the relative risk = 1. The diamond at the bottom indicates
the summary relative risk with 95% confidence interval. Tests for heterogeneity and publication bias are mentioned at the bottom
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Fig. 3 Relation between milk (per 200 mL/d) and fatal and non fatal coronary heart disease: dose-response meta-analyses of nine prospective
cohorts. Author names, year of publication, and the size of the association per study; the horizontal lines indicate 95% confidence intervals. The
last two columns contain the actual estimated relative risks and 95% confidence intervals. On the x axis, a line is plotted through the
relative risk = 1. The diamond at the bottom indicates the summary relative risk with 95% confidence interval. Tests for heterogeneity
and publication bias are mentioned at the bottom

Despite the relatively small number of published data,
the Macaskill test and to some extent, the Egger test suggested the presence of publication bias for all cause mortality and fatal and non-fatal stroke (Additional file 2:
Table S2). Funnel plots are graphs in which the relative
risks reported by studies are plotted against the inverse
of relative risk variances. Relative risks of large size
studies have smaller variance and are located in the
upper part of the plots. Relative risks of small size
studies tend to be more variable and have a greater
variance. Small size studies are located in the lower
parts of the plots. The Additional file 2: Figure S1
shows an assymetry in the spread of relative risks in
the plot, with a gap in the right lower part of the plot.
These gaps suggest that a number of smaller size studies that found increased risks of all cause mortality
were not published. The Funnel plots for coronary
heart disease and for stroke are less indicative of publication bias.
The main results of the two studies that could not be
integrated in the meta-analysis were a relative risk of
coronary heart disease of 0.99 (95% CI: 0.71–1.38) in men
and of 1.01 (95% CI: 0.68–1.49) in women associated with
sometimes/often whole milk consumption relative to
never/rare milk consumption [42]. From a multivariate
model, Snowdon et al. [43] reported relative risks of 0.94

(p < 0.05) in men and of 1.11 (p > 0.05) in women when
comparing two glasses of milk a day versus none.

Discussion
Our meta-analysis of observational prospective studies
found no evidence for associations between milk consumption and all-cause mortality, fatal and non fatal coronary heart diseases and fatal or non fatal stroke. The
possibility of publication bias is however possible that
may have resulted in less published data suggesting increased risk of all-cause mortality, and perhaps also of
stroke, associated with increasing milk consumption.
Our meta-analysis has several limitations. We could
not integrate Avalos et al. [42] and Snowdon et al. [43]
because a dichotomous variable was used for reporting
results. We did not take cardiovascular diseases as outcome, because the definition of this condition was heterogeneous across studies. We also excluded two
studies because data specific to milk consumption were
not reported [36, 37]. For instance, the study of Fortes
et al. [36], that was included in Soedamah-Muthu et al.
[5], found an implausible relative risk of cardiovascular
mortality of 0.24 (95% CI: 0.07–0.86), associated with
consumption of milk and yoghurt together. Each study
expressed dairy consumption using different units
(pints, frequency/week, times/day, and servings/week),
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Fig. 4 Relation between milk (per 200 mL/d) and fatal and non fatal stroke: dose-response meta-analyses of ten prospective cohorts. Author names,
year of publication, and the size of the association per study; the horizontal lines indicate 95% confidence intervals. The last two columns contain the
actual estimated relative risks and 95% confidence intervals. On the x axis, a line is plotted through the relative risk = 1. The diamond at the bottom
indicates the summary relative risk with 95% confidence interval. Tests for heterogeneity and publication bias are mentioned at the bottom

and assumptions about the volume of a serving had to
be made to convert values into mL/d.
The contradictory conclusions reached by the metaanalysis of Soedamah-Muthu et al. [5] and by the Swedish
study [6] may be regarded as a reflect of the considerable
heterogeneity in results obtained by prospective studies
on milk consumption and all-cause mortality, coronary
heart disease and stroke. Several reasons may underlie the
heterogeneity in results obtained by studies, like selection
of subjects included in cohorts, the way milk consumption
was assessed, the types of milk consumed, and the adjustments done. In most studies, a single measure of exposure
was done at baseline, which can lead to misclassification
of exposure during follow-up. Milk is never consumed
alone, but is part of a global nutritional and lifestyle behaviour. After decennia of promotion by governements
and by advertising campaigns, milk has acquired a
“healthy” image for the public, and has become considered
as being a natural component of a healthy diet. For example, four prospective studies [10, 13, 33, 44] found
lower prevalences of smokers in milk drinkers, and two
[13, 44] found higher physical activity and education in
daily milk consumers. As a result, it can not be ruled out
that high milk consumption would be part of a health
conscious behavioural cluster, which will be difficult to
correct in multivariate analysis. Michaëlsson et al. [6]

found that intake of 200 mL/d of milk was associated with
a relative risk for all-cause mortality of 1.15 (95% CI:
1.12–1.19) in women and 1.03 (95% CI: 1.01–1.04) in
men. Such increased risk in women was never found in
other studies. In Michaëlsson et al. [6], current smoking
status increased with increasing milk consumption,
when other propective studies found the reverse, that is
lower smoking rates associated with greater milk consumption [10, 13, 33, 44]. It could well be that in the
Swedish cohort, women who smoked tended to drink
more milk because of healthy virtues, like the prevention of bone demineralisation. Osteoporotic fractures
are two to three times more frequent in women than in
men, and Sweden has one of the highest incidence of
osteoporotic fractures in the world [45]. It is also predicted that within the next 40 years or so, the annual
number of hip fractures in Sweden will double [46].
One could speculate that, considering the high public
awareness about osteoporotic fractures in Sweden, high
milk consumption would be part of a more general
behaviour intended to prevent osteoporotic fractures. If
women at higher risk of osteoporotic fracture because
they smoke or are physically inactive also drink more
milk, then high milk consumption could appear being
associated with a higher risk of cardiovascular events.
Multivariate analysis allows adjustment for potential
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confounders, but residual confounding may remain, due
to inaccurate measurement. Lastly, even if measurements
were perfect, multicollinearity is likely to threaten the
correct interpretation of multivariate models.
The meta-analysis of Soedamah-Muthu et al. [5] found
an inverse relationship between milk consumption and
cardiovascular disease, based on four prospective studies.
In three prospective studies, there was a heterogenous
definition of cardiovascular diseases going from only mortality to coronary heart disease, stroke, cardiac arrest,
heart failure and sudden death. The study by Engberink et
al. [37], that was included in Soedamah-Muthu et al. [5],
is a poster on the Rotterdam Study presented at the annual scientific meeting of the American Heart Association
in 2010, in which no risk estimates for milk consumption
and cardiovascular disease was reported. Results of the
Rotterdam Study were published in a further publication
by Praagman et al. [33], which we included in our metaanalysis. However, Praagman et al. [33] reported results
for coronary heart disease and stroke, but not for cardiovascular disease.

Conclusion
Our meta-analysis of observational prospective studies
found no evidence of an association between milk consumption and all-cause mortality, fatal and non fatal
coronary heart disease and fatal and non fatal stroke.
However, the possibility cannot be dismissed that a publication bias could lead to an underestimation of risks associated with milk consumption.
Additional files
Additional file 1: Table S1. Characteristics of prospective cohort
studies on milk consumption and all-cause mortality, fatal and non-fatal
coronary heart disease and stroke. (DOCX 145 kb)
Additional file 2: Table S2. Summary of the results of meta-analyses
and sensitivity analyses for 200 mL/d milk and all cause mortality, fatal
and non fatal coronary heart disease and stroke. (DOCX 134 kb)
Abbreviations
BMI: Body mass index; CI: Confidence interval; ICD-10: International
Classification of Diseases and Related Health Problems; SRR: Summary
relative risk
Acknowledgements
The authors thank all the subjects who participated in this study and the
field staff.
Funding
This systematic review was part of research done by the International
Prevention Research Institute (iPRI). iPRI had no influence on methods, data
analyses, and discussion. Authors have no financial disclosures. The funder
IPRI had no role in the design of the study and collection, analysis, and
interpretation of data and in writing the manuscript.
Availability of data and materials
The datasets analysed during the current study are available from the
corresponding author on reasonable request.

Page 7 of 8

Authors’ contributions
PM and PA worked on the original idea for the review, searched the
published work, extracted data, and summarized data in tables. CP did the
meta-analysis. CP critically reviewed the statistics reported in selected articles.
PM drafted the first draft of the review. All authors read and approved the
final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
Not applicable.
Author details
1
International Prevention Research Institute, Espace Européen, Building G,
Allée Claude Debussy, Lyon Ouest, Ecully 69130, France. 2Vrije Universiteit
Brussel, Elsene, Belgium. 3University of Strathclyde Institute of Global Public
Health at iPRI, International Prevention Research Institute, Ecully, France.
Received: 21 April 2016 Accepted: 29 November 2016

References
1. U.S. Department of Agriculture and U.S. Department of Health and Human
Services. Dietary Guidelines for Americans, 2010. 7th Edition, Washington,
DC: U.S. Government Printing Of ce, December 2010.
2. Centre CDI. Global milk consumption (litres per capita). Dairy Facts and
Figures. 2016. [cited 2016 18/03]. Available from http://www.dairyinfo.gc.ca/
index_e.php?s1=dff-fcil&s2=cons&s3=consglo&s4=tm-lt.
3. Ludwig DS, Willett WC. Three daily servings of reduced-fat milk: an
evidence-based recommendation? JAMA Pediatr. 2013;167(9):788–9.
4. Mansson HL. Fatty acids in bovine milk fat. Food Nutr Res. 2008;52:10.
5. Soedamah-Muthu SS, Ding EL, Al-Delaimy WK, Hu FB, Engberink MF, Willett
WC, et al. Milk and dairy consumption and incidence of cardiovascular
diseases and all-cause mortality: dose-response meta-analysis of prospective
cohort studies. Am J Clin Nutr. 2011;93(1):158–71.
6. Michaëlsson K, Wolk A, Langenskiöld S, Basu S, Warensjö E, Melhus H, et al.
Milk intake and risk of mortality and fractures inwomen and men: cohort
studies. BMJ. 2014;349:1–15.
7. Qin LQ, Xu JY, Han SF, Zhang ZL, Zhao YY, Szeto IM. Dairy consumption
and risk of cardiovascular disease: an updated meta-analysis of prospective
cohort studies. Asia Pac J Clin Nutr. 2015;24(1):90–100.
8. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. PloS Med.
2009;6(7):1–7.
9. Elwood PC, Pickering JE, Fehily AM, Hughes J, Ness AR. Milk drinking,
ischaemic heart disease and ischaemic stroke I. Evidence from the
Caerphilly cohort. Eur J Clin Nutr. 2004;58(5):711–7.
10. Ness AR, Smith GD, Hart C. Milk, coronary heart disease and mortality. J
Epidemiol Community Health. 2001;55:379–82.
11. Panagiotakos D, Pitsavos C, Chrysohoou C, Palliou K, Lentzas I, Skoumas I, et
al. Dietary patterns and 5-year incidence of cardiovascular disease: a
multivariate analysis of the ATTICA study. Nutr Metab Cardiovasc Dis. 2009;
19(4):253–63.
12. Bonthuis M, Hughes MC, Ibiebele TI, Green AC, van der Pols JC. Dairy
consumption and patterns of mortality of Australian adults. Eur J Clin Nutr.
2010;64(6):569–77.
13. Goldbohm RA, Chorus AM, Galindo Garre F, Schouten LJ, van den Brandt
PA. Dairy consumption and 10-y total and cardiovascular mortality: a
prospective cohort study in the Netherlands. Am J Clin Nutr.
2011;93(3):615–27.
14. van Aerde MA, Soedamah-Muthu SS, Geleijnse JM, Snijder MB, Nijpels G,
Stehouwer CD, et al. Dairy intake in relation to cardiovascular disease
mortality and all-cause mortality: the Hoorn Study. Eur J Nutr.
2013;52(2):609–16.
15. Mann JI, Appleby PN, Key TJ, Thorogood M. Dietary determinants of
ischaemic heart disease in health conscious individuals. Heart.
1997;78(5):450–5.

Mullie et al. BMC Public Health (2016) 16:1236

16. Abbott RD, Curb JD, Rodriguez BL, Sharp DS, Burchfiel CM, Yano K. Effect of
dietary calcium and milk consumption on risk of thromboembolic stroke in
older middle-aged Men: the Honolulu heart program. Stroke. 1996;27:813–8.
17. Larsson SC, Mannisto S, Virtanen MJ, Kontto J, Albanes D, Virtamo J. Dairy
foods and risk of stroke. Epidemiology. 2009;20(3):355–60.
18. Hu FB, Stampfer MJ, Manson JE, Ascherio A, Colditz GA, Speizer FE, et al.
Dietary saturated fats and their food sources in relation to the risk of
coronary heart disease in women. Am J Clin Nutr. 1999;70:1001–8.
19. Appleby PN, Thorogood M, Mann JI, Key TJA. The Oxford Vegetarian Study:
an overview. Am J Clin Nutr. 1999;70:525S–31.
20. Iso H, Stampfer MJ, Manson JE, Rexrode K, Hennekens CH, Colditz GA, et al.
Prospective study of calcium, potassium, and magnesium intake and risk of
stroke in women. Stroke. 1999;30(9):1772–9.
21. Al-Delaimy WK, Rimm E, Willett WC, Stampfer MJ, Hu FB. A prospective
study of calcium intake from diet and supplements and risk of ischemic
heart disease among men. Am J Clin Nutr. 2003;77:814–818.
22. Food portion sizes. 3rd ed. Norwich: Stationery Office Books (TSO); 2005.
2nd edition.
23. Greenland S, Longnecker MP. Methods for trend estimation from
summarized dose-response data, with applications to meta-analysis. Am J
Epidemiol. 1992;135(11):1301–9.
24. Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis.
Stat Med. 2002;21(11):1539–58.
25. Macaskill P, Walter SD, Irwig L. A comparison of methods to detect
publication bias in meta-analysis. Stat Med. 2001;20(4):641–54.
26. Egger MSG, Phillips AN. Meta-analysis: principles and procedures. BMJ. 1997;
315(7121):1533–7.
27. Begg CB, Mazumdar M. Operating characteristics of a rank correlation test
for publication bias. Biometrics. 1994;50:1088–101.
28. Kahn HA, Phillips RL, Snowdon DA, Cho W. Association between reported
diet and all-cause mortality. Am J Epidemiol. 1984;115(5):775–87.
29. Kinjo Y, Beral V, Akiba S, Key T, Mizuno S, Appleby P, et al. Possible
protective effect of milk, meat and fish for cerebrovascular disease mortality
in Japan. J Epidemiol. 1999;9(4):268–74.
30. Larsson SC, Virtamo J, Wolk A. Dairy consumption and risk of stroke in
Swedish women and men. Stroke. 2012;43(7):1775–80.
31. Paganini-Hill A, Kawas CH, Corrada MM. Non-alcoholic beverage and
caffeine consumption and mortality: the Leisure World Cohort Study. Prev
Med. 2007;44(4):305–10.
32. Patterson E, Larsson SC, Wolk A, Akesson A. Association between dairy food
consumption and risk of myocardial infarction in women differs by type of
dairy food. J Nutr. 2013;143:74–9.
33. Praagman J, Franco OH, Ikram MA, Soedamah-Muthu SS, Engberink MF, van
Rooij FJ, et al. Dairy products and the risk of stroke and coronary heart
disease: the Rotterdam Study. Eur J Nutr. 2015;54(6):981–90.
34. Sauvaget C, Nagano J, Allen N, Grant EJ, Beral V. Intake of animal products
and stroke mortality in the Hiroshima/Nagasaki Life Span Study. Int J
Epidemiol. 2003;32(4):536–43.
35. Soedamah-Muthu SS, Masset G, Verberne L, Geleijnse JM, Brunner EJ.
Consumption of dairy products and associations with incident diabetes,
CHD and mortality in the Whitehall II study. Br J Nutr. 2013;109(4):718–26.
36. Fortes C, Forastiere F, Farchi S, Rapiti E, Pastori G, Perucci CA. Diet and
overall survival in a cohort of very elderly people. Epidemiology.
2000;11(4):440–5.
37. Engberink MF, Soedamah-Muthu SS, Boessenkool-Pape J, van Rooij FJ,
Hofman A, Witteman JC, et al. Dairy intake in relation to All-cause mortality
and risk of cardiovascular disease: the Rotterdam study. San Francisco:
American Heart Association; 2010. p. 140 (poster 71).
38. Bostick RM, Kushi LH, Wu Y, Meyer KA, Sellers TA, Folsom AR. Relation of
calcium, vitamin D, and dairy food intake to ischemic heart disease
mortality among postmenopausal women. Am J Epidemiol.
1999;149:151–61.
39. Knoops KT, de Groot LC, Fidanza F, Alberti-Fidanza A, Kromhout D, van
Staveren WA. Comparison of three different dietary scores in relation to 10year mortality in elderly European subjects: the HALE project. Eur J Clin
Nutr. 2006;60(6):746–55.
40. Elwood PC, Strain JJ, Robson PJ, Fehily AM, Hughes J, Pickering J, et al. Milk
consumption, stroke, and heart attack risk: evidence from the Caerphilly
cohort of older men. J Epidemiol Community Health. 2005;59(6):502–5.

Page 8 of 8

41. Whiteman D, Muir J, Jones L, Murphy M, Key T. Dietary questions as
determinants of mortality: the OXCHECK experience. Public Health Nutr.
1999;2(4):477–87.
42. Avalos EE, Barrett-Connor E, Kritz-Silverstein D, Wingard DL, Bergstrom JN,
Al-Delaimy WK. Is dairy product consumption associated with the incidence
of CHD? Public Health Nutr. 2013;16(11):2055–63.
43. Snowdon DA, Phillips RL, Fraser GE. Meat consumption and fatal lschemic
heart disease. Prev Med. 1984;13:490–500.
44. Wang C, Yatsuya H, Tamakoshi K, Iso H, Tamakoshi A. Milk drinking and
mortality: findings from the Japan collaborative Cohort Study. J Epidemiol.
2014;8:1–8.
45. Hernlund E, Svedbom A, Ivergard M, Compston J, Cooper C, Stenmark J, et
al. Osteoporosis in the European Union: medical management,
epidemiology and economic burden. A report prepared in collaboration
with the International Osteoporosis Foundation (IOF) and the European
Federation of Pharmaceutical Industry Associations (EFPIA). Arch
Osteoporos. 2013;8:136.
46. Rosengren BE, Karlsson MK. The annual number of hip fractures in Sweden
will double from year 2002 to 2050: projections based on local and
nationwide data. Acta Orthop. 2014;85(3):234–7.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

