
The contributions of risk factor trends to
cardiometabolic mortality decline in 26
industrialized countries
Mariachiara Di Cesare,1 James E Bennett,1 Nicky Best,1 Gretchen A Stevens,2 Goodarz Danaei3 and
Majid Ezzati1

1MRC-HPA Centre for Environment and Health, Department of Epidemiology and Biostatistics, Imperial College London, London,
UK, 2Department of Health Statistics and Information Systems, World Health Organization, Geneva, Switzerland and 3Department
of Global Health and Population, Harvard School of Public Health, Boston, MA, USA

Corresponding author. Medical Faculty Building, St Mary’s Campus, Norfolk Place, London W2 1PG, UK.
E-mail: majid.ezzati@imperial.ac.uk

Accepted 20 March 2013

Background Cardiovascular disease mortality has declined and diabetes mortal-
ity has increased in high-income countries. We estimated the po-
tential role of trends in population body mass index, systolic blood
pressure, serum total cholesterol and smoking in cardiometabolic
mortality decline in 26 industrialized countries.

Methods Mortality data were from national vital statistics. Body mass index,
systolic blood pressure and serum total cholesterol were from a
systematic analysis of population-based data. We estimated the as-
sociations between change in cardiometabolic mortality and
changes in risk factors, adjusted for change in per-capita gross do-
mestic product. We calculated the potential contribution of risk
factor trends to mortality decline.

Results Between 1980 and 2009, age-standardized cardiometabolic mortal-
ity declined in all 26 countries, with the annual decline between
<1% in Mexico to �5% in Australia. Across the 26 countries to-
gether, risk factor trends may have accounted for �48% (men) and
�40% (women) of cardiometabolic mortality decline. Risk factor
trends may have accounted for 460% of decline among men and
women in Finland and Switzerland, men in New Zealand and
France, and women in Italy; their benefits were smallest in
Mexican, Portuguese, and Japanese men and Mexican women.
Risk factor trends may have slowed down mortality decline in
Chilean men and women and had virtually no effect in
Argentinean women. The contributions of risk factors to mortality
decline seemed substantially larger among men than among
women in the USA, Canada and The Netherlands.

Conclusions Industrialized countries have varied widely in the extent of risk
factor prevention, and its likely benefits for cardiometabolic
mortality.
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Introduction
Cardiovascular disease (CVD) mortality has declined
for decades in high-income countries.1–6 The effects of
smoking, high blood pressure and cholesterol, and
excess weight on the CVD risk of individuals have
been established in randomized trials and/or prospect-
ive cohorts. This knowledge has led to clinical inter-
ventions and public health actions to reduce risk
factors in individual patients as well as populations.
The question however remains whether, and how
much, changes in risk factors have contributed to
the observed CVD decline at the population level in
different countries.

The contributions of risk factor trends to long-term
mortality decline have been assessed using repeated
surveys in Finland.7 Some studies, including by the
authors of the current work, have used modelling to
quantify the mortality and disease burden attributable
to risk factors8 or to assign a portion of the CVD mor-
tality decline to risk factor trends in selected popula-
tions;9–12 these studies have assumed that the causal
effects from individual-level epidemiological studies
apply to whole populations. In the 1980s, the
MONICA (Multinational MONItoring of trends and
determinants in CArdiovascular disease) Project was
established to empirically examine the relationship
between risk factor changes in the population and
CVD trends over a 10-year period using data from
38 centres in 21 countries.13 In the MONICA
Project, changes in smoking, blood pressure, serum
cholesterol and body mass index (BMI) partially ex-
plained the cross-population variation in CHD decline
but there was substantial unexplained variation.14

During the 15þ years since the MONICA Project,
CVD mortality has further declined but diabetes
prevalence and mortality has increased in high-
income countries, with substantial differences in
trends across countries and between men and
women.4,15,16 Risk factor trends also had similarities
as well as noticeable differences by sex and coun-
try.17–19 For example, BMI increased more among
men and women in Australia and USA than in
Western Europe,17 but American men and
Australian women had the fourth and eighth largest
decline in systolic blood pressure (SBP) among indus-
trialized countries; in contrast, American women had
the third smallest SBP decline.19 Serum total choles-
terol (TC) declined more in Nordic countries and New
Zealand than in Southern Europe, with Sweden and
Finland now having lower TC than Italy.18

There are no empirical cross-country assessments of
the associations between trends in multiple risk fac-
tors and CVD mortality since the MONICA Project,
especially at the national level; only modelling studies
have been done in specific countries. Further, the role
of risk factors in the rise in diabetes mortality has not
been assessed. We used advances in data on mortality
and risk factors to examine the effect of trends in risk
factors on cardiometabolic (CVD and diabetes)

mortality trends empirically in national populations
of industrialized countries. Our aim was to answer
the important question of how much changes in
risk factors may have contributed to the observed
mortality decline at the population level.

Methods
We analysed the association between changes in car-
diometabolic mortality with changes in BMI, SBP, TC
and smoking between 1980 and 2009. We analysed
CVD and diabetes together for two reasons. First, at
least three of the risk factors analysed (BMI, smoking
and SBP) increase the risk of diabetes disease and/or
mortality (for SBP, the increased risk is primarily
through effects on chronic kidney disease and its
complications).20–25 Second, most persons with dia-
betes die of heart disease and stroke. Although the
International Classification of Disease (ICD) system
considers CVD the underlying cause of death in
these instances, a proportion of these deaths may be
certified to diabetes,26 making the division between
the two at least incomparable across countries, if
not somewhat ambiguous. Results based on CVD
alone are presented in Supplementary Figure 6 and
Supplementary Table 2 (available as Supplementary
Data at IJE online).

We used mean BMI, SBP and TC because associ-
ations with cardiometabolic mortality are linear in
commonly observed ranges. Following previous ana-
lyses,27–29 we measured cumulative population expos-
ure to smoking using lung cancer mortality because in
industrialized countries data on lung cancer mortality
trends are more widely available and more reliable
than on smoking prevalence and intensity.

The analysis was done for 26 industrialized coun-
tries with reliable mortality data. We analysed associ-
ations for ages 25–79 years because there are few
cardiometabolic deaths in younger ages. There may
be differences across countries in the age composition
of those older than 80 years and there may also be
more error or incomparability in the assignment of
underlying cause of death due to co-morbidities.
Further, risk factor estimates in the oldest age
groups were more uncertain due to fewer data
sources.17–19 Between the ages of 25 and 79 years,
death rates and risk factors were age-standardized
to total population of the analysis countries over the
analysis period.

Data sources
CVD, diabetes and lung cancer mortality were from
vital registration data through the World Health
Organization (WHO).30,31 High-income countries and
some middle-income countries in Latin America now
have complete or near-complete registration of deaths
with medical certification of causes of death.32 WHO
uses demographic methods to test and, if needed,
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adjust for completeness of death registration, and re-
distributes ill-defined and improbable causes of death
based on patterns in countries with high-quality cause
of death assignment.33

Mean BMI, SBP and TC were from a systematic
analysis of population-based data described in detail
elsewhere.17–19 In brief, we reviewed and accessed
published and unpublished population-based health
examination surveys and epidemiological studies to
collate comprehensive data on these four risk factors.
For each risk factor, we developed and applied a
Bayesian hierarchical model, which uses all available
data to make estimates of risk factor levels, and their
uncertainties, by age group, country and year separ-
ately for each sex. In the hierarchical model, esti-
mates for each country-year were informed by data
from that country-year itself, if available, and by
data from other years in the same country and in
other countries, especially those in the same region
with data in similar time periods. The hierarchical
model shares information to a greater degree where
data are nonexistent or weakly informative (i.e. have
large uncertainty), and to a lesser degree in data-rich
countries and regions. The estimates were also in-
formed by covariates that help predict risk factor
levels, e.g. level of urbanization. The model incorpo-
rated non-linear time trends and non-linear age pat-
terns for risk factors and allowed the age patterns to
vary across populations.34–36 Finally, the model ac-
counted for the fact that subnational and community
data, although informative, might systematically
differ from nationally representative ones, because
they might be undertaken in areas with high or low
risk factor levels; they also tend to have larger varia-
bility than national studies. The uncertainties are
larger for risk factors, countries and years without
data or with data that were not from a nationally
representative survey (see Discussion for the implica-
tion of using risk factor exposure from a Bayesian
model). Data on per-capita gross domestic product
(GDP) were from a recent pooled global analysis
which accounted for differences in purchasing power
across countries and for inflation.37

Statistical methods
All analyses were done separately for men and women.
In primary analysis, we analysed the association be-
tween change in (natural-log-transformed, Ln) mortal-
ity and change in risk factors, similar to the MONICA
Project;14 the regression model is provided below:

ðln cardiometabolic mortalityð ÞÞchange ¼ �0

þ �1BMIchange þ �2SBPchange

þ �3TCchange þ �3ðlnðlung cancer mortalityÞÞchange

þ �4ðln GDPð ÞÞchange

where subscript ‘change’ refers to the slope of their
linear trend over the 29 analysis years. Data from all

29 years were used in estimating change to have more
stable estimates. The risk factors in the model were
BMI, SBP and TC, Ln(lung cancer mortality), with ad-
justment for Ln(per-capita GDP). GDP is commonly
used as a measure of economic status of a country in
cross-country analyses of health outcomes.38

Modelling the association of change in mortality
with change in risk factors, by design, removes the
effects of time-invariant country characteristics that
affect mortality. In addition to the above model, we
estimated the association of change in Ln(mortality)
with BMI with adjustment for smoking and GDP but
not for SBP and TC, which are mediators of its effects
on CVD; the regression model is provided below.

ðln cardiometabolic mortalityð ÞÞchange ¼ �0

þ �1BMIchange þ �3ðln lung cancer mortalityð ÞÞchange

þ �4ðln GDPð ÞÞchange

The latter analysis estimates the total effects of BMI
increase whereas the earlier model only measures ef-
fects that are not mediated through the impacts of
BMI rise on population SBP and TC.

We estimated how much of the change in cardio-
metabolic mortality in each country would occur if
only its risk factors had changed as they did. We
first calculated change in mortality under two scen-
arios (i) GDP, smoking and metabolic risk factors had
their actual change in each country and (ii) risk fac-
tors had their actual change but GDP remained un-
changed and there was no additional ‘secular’ change.
We did these calculations by applying the estimated
coefficients of the above models to (a) actual changes
in GDP, smoking and metabolic risk factors, and (b)
changes in smoking and metabolic risk factors while
setting change in GDP to zero and removing the effect
of the regression constant (which measures secular
change). We note that in a model that uses
Ln(mortality) as the dependent variable, the contribu-
tions of risk factors, GDP and secular change are not
additive. For example, lower risk factor levels have
reduced the need for treatment; and better treatment
would have saved some of the deaths that may have
also been prevented through reducing risk factor
levels. This specification, also used in the MONICA
Project, reflects multi-causality of cardiometabolic dis-
eases and the fact that many deaths are preventable
by multiple interventions; it is also consistent with
multi-causality in proportional risk models used in
individual-level studies.

Sensitivity to analytical specification
To examine sensitivity of results to the analytical ap-
proach, we used two other specifications for the risk
factor-mortality association, with results provided in
Supplementary Data, available as Supplementary Data
at IJE online. In Sensitivity analysis 1, we estimated
the association between cardiometabolic mortality
level and risk factor levels (vs the association between
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changes in the main analysis), with one observation
in each country-year. We adjusted for Ln(GDP), for
country (to account for country-specific characteris-
tics) and for calendar year (to account for secular
trends and residual serial correlation). Sensitivity ana-
lysis 2 was similar to Sensitivity analysis 1 but used
deviations of mortality and GDP and risk factors in
each country from the average of all countries in each
year. Compared with Sensitivity analysis 1, Sensitivity
analysis 2 allows time trends to differ across variables.
Sensitivity analysis 2 also adjusted for country.

All analyses were done in open-access software R,
version 2.14.0.

Results
Mortality and risk factor trends
In 2009, age-standardized cardiometabolic death rate
was highest in Argentina and Mexico for both men
and women. It was lowest in Australia, Switzerland,
France and Japan. Age-standardized death rate in
Argentinean men was about three times that of men
in Australia, where adult male cardiometabolic mor-
tality was lowest; the death rate of women in Mexico
was five times that of Japanese women. Between
1980 and 2009, age-standardized cardiometabolic
mortality declined in all 26 countries with the relative
decline ranging from <1% per year in Mexico to �5%
in Australia for both men and women.

Age-standardized mean BMI increased in most coun-
tries, with trends for women in a few Western
European countries statistically indistinguishable
from no change. BMI increased the most in Mexico
and Chile for women (by 0.16 kg/m2 per year) and in
Mexico and the USA for men (0.11 kg/m2 per year).
Except for Chilean men, SBP declined in all countries,
by as much as 0.28 mmHg per year in Finland,
Luxembourg and the USA for men and 0.43 mmHg
per year in Finland and France for women. TC declined
by 0.03–0.04 mmol/l per year or more in men and
women in Finland, Sweden, New Zealand and the
UK. The decline was smaller in countries in Southern
Europe, Germany and Argentina; it was nearly zero in
Mexico and Chile and increased by over 0.01 mmol/l
per year in Japan. SBP and TC declined by a smaller
amount where BMI rose more (Figure 1). In contrast,
there was an inverse association between change in
BMI and change in lung cancer, the proxy for smok-
ing, in both sexes. Country mortality and risk factor
trends are presented in Supplementary Figures 1–5,
available as Supplementary Data at IJE online.

Associations of risk factor changes with
change in cardiometabolic mortality
Before adjustment, changes in mean population BMI,
SBP, TC and (for men only) lung cancer were posi-
tively associated with change in cardiometabolic mor-
tality (Figure 2). The associations were steeper for

men than for women except that of BMI. After
adjustment for other risk factors and GDP, each
10-mmHg reduction in mean population SBP was
associated with 46% (95% CI 4 to 70) decline in car-
diometabolic mortality for men and 41% (95% CI -7 to
67) for women. One mmol/l reduction in mean TC
was associated with 21% (95% CI -11 to 43) decline
in cardiometabolic mortality in men and 18% (95% CI
-13 to 40) in women. When adjusted for SBP and TC
in addition to smoking and GDP, 1 kg/m2 rise in mean
BMI was associated with 5% (95% CI -10 to 18) in-
crease in cardiometabolic mortality in men and 6%
(95% CI -3 to 14) in women; the association was
larger without adjustment for SBP and TC (9% in
men and 10% in women). Each doubling of LC mor-
tality was associated with a 5% increase in cardiome-
tabolic mortality among men and 16% among women.
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Figure 1 The cross-country associations between change in
BMI and changes in SBP, TC and lung cancer mortality.
Each point shows one country. The lines show the fitted
linear association
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Our conclusions about the role of risk factors in car-
diometabolic mortality at the population level were
similar in Sensitivity analyses 1 and 2 (see
Supplementary Table 1, available as Supplementary
data at IJE online). The magnitudes of the associ-
ations were smaller for SBP and for BMI among
men without adjustment for GDP; the confidence
intervals of adjusted and unadjusted effect sizes over-
lapped in all instances.

Contributions of risk factor trends to
mortality decline
Risk factor trends may have adversely affected cardi-
ometabolic mortality trajectory in Chilean men and
women (i.e. slowed down the mortality decline), and
had virtually no effect among Argentinean women.
The populations of the other countries are likely to
have benefited from lower risk factor levels in 2009
compared with 1980 (Figure 3). If the above associ-
ations reflect the causal effects of risk factor change
on mortality decline, trends in these four risk factors
alone might have led to over 60% of cardiometabolic

mortality decline among men and women in Finland
and Switzerland, men in New Zealand and France
and women in Italy. Most of these countries had
above average improvements in SBP and TC, and
for men in smoking; Switzerland, Finland, France
and Italy also had below-average rise in BMI. At
the low end, the risk factors accounted for �11-
26% of mortality decline in Mexican, Portuguese,
and Japanese men and for �18% in Mexican
women. These countries performed poorly in terms
of risk factor trends compared with most other coun-
tries, with either smaller declines (e.g. in SBP) or
larger increase (e.g. BMI in Mexican women and
TC in Japanese men). Portugal was also one of the
three countries where cumulative smoking increased
among men and Japan one of the few without a
decline. In the USA, risk factor trends accounted
for an estimated 56% of the reduction in mortality
among men and 28% among women. The male-
female difference was due to smaller SBP decline
and later decline of smoking among American
women compared with American men. The male-
female differential in the role of risk factors also

Chile

Mexico

Portugal

Japan

Ireland

Argentina

Spain

Greece

United Kingdom

Denmark

Germany

Israel

Norway

Australia

Italy

Luxembourg

Netherlands

USA

Austria

Sweden

Canada

Belgium

France

New Zealand

Finland

Switzerland

Fraction of reduction in cardiometabolic mortality (%)

−40 −20 0 20 40 60 80 100

Men
Women

Figure 3 Proportion of decline in cardiometabolic mortality due to changes in BMI, SBP, TC and smoking. A negative
fraction should be interpreted as a situation in which risk factor trends slowed down mortality decline
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seemed relatively large in Canada and The
Netherlands. In Southern European countries, espe-
cially Portugal, and in Japan, risk factor trends may
have accounted for noticeably more of the mortality
decline among women compared to men.

Not only did countries differ in the proportional
contributions of risk factors to cardiometabolic mor-
tality decline, but they also differed in their absolute
contributions (Figure 4). The estimated absolute
benefits were largest among men in Finland and
New Zealand, with about 381 and 346 fewer
deaths per 100 000, respectively, in 2009 due to
risk factor trends. In contrast, the estimated absolute
mortality benefits were close to zero in Mexico, and
between 70 and 90 deaths per 100 000 in Japanese,
Portuguese and Greek men. Chilean men had about
109 more deaths per 100 000 in 2009 than they
would have experienced if their risk factor profiles
had not changed. The absolute benefits were smaller
in women, who experienced smaller overall reduc-
tion in cardiometabolic mortality than men in most
countries. The largest estimated benefits among
women were in Finland, Israel, Italy and New
Zealand about 150–180 fewer deaths per 100 000 in
2009 due to risk factor trends. Women in Chile had
about 29 more deaths per 100 000 in 2009 than they
would have had if their risk factor profiles had not
changed.

In 2009, there were about 810 000 deaths from
CVD and diabetes among men and about 490 000
among women aged 25–79 years in these 26 countries.
This is approximately 1 210 000 fewer (for men) and
710 000 fewer (for women) than would have occurred
had death rates remained at their 1980 levels. The
observed risk factor trends alone would have achieved
an estimated 48% (men) and 40% (women) of these
avoided deaths. If all countries had experienced the
risk factor changes of the best performing countries,
the number of cardiometabolic deaths in these coun-
tries in 2009 would be lower by an impressive 27% for
men and 42% for women, larger than the proposed
global goal for reducing noncommunicable disease
(NCD) mortality.

Discussion
Our results indicate that trends in major cardiovascu-
lar risk factors are likely to have beneficially contrib-
uted to the observed cardiometabolic mortality decline
in most industrialized countries. Risk factor trends
alone may have been able to bring about a substantial
proportion of the observed decline even if other fac-
tors had remained unchanged. The benefits would
have been even larger had BMI remained at its 1980
levels and, for women, had smoking not increased in
most industrialized countries. However, countries dif-
fered substantially in the role of risk factors in mor-
tality decline, with those countries that had
experienced larger risk factor reductions realizing

more of their potential. In contrast, lagging behind
in reducing tobacco, blood pressure or cholesterol
and experiencing larger rises in BMI led to smaller
benefits.

Our findings are broadly consistent with the
MONICA Project,14 but the associations between
changes in risk factors and mortality had less hetero-
geneity in our study. Our estimates of the contribu-
tions of risk factors to mortality decline are similar to
the estimated role of primary prevention in model-
based analysis of CHD in specific countries.7,10–12

Differences with modelled estimates may be due to
the separation of primary and secondary prevention
in most modelling studies, differences in outcome
(CHD and heart failure vs all cardiometabolic
causes) and because all but one7 model-based ana-
lyses forced the contributions of individual preventive
and therapeutic interventions to sum to 100%, thus
not allowing multi-causality and overlap among vari-
ous risk factors and treatment. Even the seemingly
paradoxical finding that cardiometabolic mortality
declined in places like Chile, where the population’s
risk factor profile did not improve, is consistent with
the early stages of CVD mortality decline in currently
industrialized countries, which began before the fa-
vourable trends in risk factors.39 This early start
may be due to better foetal and early life nutrition,40

less infections and inflammation, and improvements
in post-event treatment. Importantly, the associations
in our population-level analysis were broadly consist-
ent with those in randomized trials and prospective
studies of individual subjects, strengthening the con-
clusion that population-based risk factor reduction is
likely to translate to lower mortality. For example, a
10-mmHg reduction in SBP was associated with a
22% reduction in CHD and 41% reduction in stroke
in randomized trials,41 compared with a 41–46% re-
duction in cardiometabolic mortality in our study.
Similarly, a 5-kg/m2 higher baseline BMI was asso-
ciated with about 40% higher risk of IHD and stroke
and 120% higher risk of diabetes in the Prospective
Studies Collaboration,20 compared with �32–65%
with and without adjustment for SBP and TC in our
analysis for cardiometabolic mortality.

The strengths of our study include being a direct
empirical analysis of the association between risk fac-
tors and mortality in multiple countries, using con-
sistent and comparable mortality and risk factor
data at the national level, allowing for multi-causality
and overlap among risk factor effects and using mul-
tiple statistical approaches to assess the robustness of
our results to analytical specification. The main limi-
tation of our analysis is its observational design to
estimate the contribution of risk factors to mortality
decline, necessitated by the fact that an experimental
or even quasi-experimental design would be very dif-
ficult in whole populations.42 Our risk factor expos-
ures were from a Bayesian analysis of worldwide
population-based data. This provided consistent and
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comparable risk factor estimates for all countries, but
the estimated country trends have varying degrees of
uncertainty ranging from extremely certain in coun-
tries like Japan, the USA and Italy with multiple na-
tional sources to somewhat uncertain in Chile,
Argentina and Luxembourg. It has been shown that
using risk factor exposure from a Bayesian model is
statistically equivalent to measuring exposure with
error, which tends to overestimate standard errors
and/or attenuate the associations between risk factors
and mortality.43–46 Therefore, our results may be con-
servative estimates of the population-level benefits of
risk factor trends. Our analysis covered only 26 indus-
trialized countries with high quality and reliable mor-
tality and risk factor data; the roles of these four main
risks as well as other risk factors should be assessed
in other countries, especially those in Asia and Africa.
We also restricted the analyses to ages 25–79 years
because there may be differences across countries in
the age composition of those older than 80 years;
there may also be more error or incomparability in
the assignment of underlying cause of death due to
co-morbidities. Because consistent and comparable
data on trends in smoking are available in very few
countries, we used lung cancer to measure cumulative
exposure to smoking, as used in other population-
based analyses.27–29 Using lung cancer, which has
longer latency and slower reversibility than CVD,
may underestimate the role of change in smoking
where there have been recent changes in population
smoking, e.g. the benefits of recent smoking decline
among women in some countries. Studies that have
compared methods in populations with good histor-
ical smoking data show that this effect is relatively
modest.47 Similarly, we used per-capita GDP as a
measure of other factors that may affect mortality
including improvements in healthcare. Healthcare
spending by country was not used because approxi-
mately one-third of country-years in our analysis were
missing from the Organization for Economic Co-oper-
ation and Development (OECD) databases (http://
stats.oecd.org). For country-years with data, the cor-
relation coefficient between per-capita GDP and per-
capita expenditure on health was 0.77. Our primary
analysis was based on cardiometabolic (CVD and dia-
betes) causes together because at least three of the
analysed risk factors affect the risk of diabetes disease
and/or mortality and because there is potential for
inconsistent or incomparable assignment of underly-
ing cause of death at the time of certification.26 More
reliable and comparable data on underlying causes of
death might have allowed analyses for more specific
causes. We used TC and BMI because there were little
population-based data on other measures of lipids
and adiposity, e.g. LDL cholesterol, total-to-HDL-
cholesterol ratio and waist circumference. Finally,
whereas the scope of the study was on the effects
of risk factor decline regardless of whether it was
due to primary or secondary prevention, it would be

interesting to also estimate the specific role of second-
ary prevention and treatment (which, as described in
Methods, are not additive with that of primary
prevention).

Randomized trials and observational studies have
established the effects of smoking, elevated blood
pressure and lipids, and excess weight on cardiometa-
bolic mortality risk for individuals. Our study indi-
cates that addressing risk factors at the population
level is likely to translate to lower mortality, as envi-
sioned by Geoffrey Rose.48 However, industrialized
countries have varied substantially in how much
they have benefited from the potential for reducing
mortality through risk factor management. The ex-
perience of countries like Finland and New Zealand,
where we found large benefits from risk factor trends
and where the drivers of risk factor reduction have
been documented,49,50 show the need to strengthen
tobacco control, reduce metabolic risks through diet-
ary interventions (reducing salt intake and replacing
saturated fats with unsaturated fats) and primary
care, and find strategies that can slow down the rise
in obesity which can dampen the benefits of other
risk factor interventions.6 Whereas this analysis
focused on industrialized countries, the results also
indicate that global targets for major risk factors are
an important step in achieving reductions in mortality
from cardiometabolic causes, which are the largest
contributor to NCD mortality.
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KEY MESSAGES

� Since 1980, age-standardized cardiometabolic (cardiovascular plus diabetes) mortality has declined in
high-income industrialised countries, with Mexico having the lowest rate of decline and Australia the
highest.

� Trends in body mass index (BMI), blood pressure, serum cholesterol, and smoking together may have
alone accounted for nearly one half of the decline in men and about 40% in women.

� Men and women in Finland and Switzerland, men in New Zealand and France, and women in Italy
have had the most favourable overall risk factor trends. Least favourable or even harmful risk factor
trends were in men and women in Chile and Mexico, men in Portugal and Japan, and women in
Argentina.

� The contributions of risk factors to mortality decline seemed substantially larger among men than
among women in the USA, Canada and The Netherlands. The opposite was seen in countries in
Southern Europe, especially in Portugal, and in Japan.

� If all countries had experienced the risk factor changes of the best performing countries, the number
of cardiometabolic deaths in these countries in 2009 would be lower by an impressive 27% for men
and 42% for women, larger than the proposed global goal for reducing noncommunicable disease
(NCD) mortality.
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