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Non-communicable diseases (NCDs) are the world’s leading causes of death and disability, with 
cardiovascular disease (CVD) accounting for half of NCD deaths. An ambitious global target 
established by the United Nations Sustainable Development Goals – indicator 3.4.1 – aims to 
reduce the risk of premature death among people aged 30–69 years from CVD, cancer, diabetes, 
and chronic lung disease by one third by 2030. This article reviews the science and practice  
informing what is required to achieve this target, identifying seven interventions that can accel-
erate progress: 1) tobacco control; 2) treatment to reduce cardiovascular risk; 3) reduction of 
dietary sodium; 4) reduction of household air pollution; 5) elimination of artificial trans fat; 6) 
reduction of alcohol use; and 7) prevention, detection, and treatment of cancers. Achieving the 
target is possible – there has already been progress in some areas, particularly related to CVD 
reduction – but only if there is faster, more concerted action.
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Introduction
Cardiovascular disease (CVD) and other non-communicable diseases (NCDs) are the world’s leading causes of 
death and disability, are the main driver of increasing health care costs, and undermine the economic stabil-
ity of individuals, families, communities, and countries [1, 2]. CVD kills more people than any other cause, 
but most CVD deaths are preventable with currently available interventions. Many opportunities to prevent 
disease, disability, and death are being missed, and, in the US and some other high-income countries, the 
decrease in CVD that has driven the increase in life expectancy has stalled or begun to reverse in recent years 
[3]. In some low- and middle-income countries, death rates from NCDs are twice those of high-income coun-
tries [4], and, with population growth and aging, the number of cases in these countries is increasing [5]. 
This article provides a focused overview of the highest impact public health approaches to the prevention 
of cardiovascular and other leading non-communicable diseases. Most progress reducing illness, disability, 
and death over the past century has come from public health interventions, ranging from clean water to 
tobacco control to reduced cholesterol [6, 7]. A public health approach is, similarly, the most likely means to 
accelerate progress reducing CVD globally in the coming decades.

In 2011, the United Nations General Assembly and, subsequently, the United Nations Sustainable 
Development Goals (SDG) committed the world to addressing NCDs [8, 9]. SDG indicator 3.4.1 is a one-third 
reduction in the risk of death from CVD, cancer, diabetes, and chronic lung disease among people aged 
30–69 years between 2015 and 2030 [10]. Among these four targeted causes of death, cardiovascular disease 
is the leading cause, accounting for half of deaths in this age group. Although concerns have been raised 
that a mortality reduction target may under-value interventions that reduce disability, preventing avoidable 
death is a goal that is understandable, correlates with decreased disability, and is of paramount importance. 
This article examines what is required to achieve this target – which is also reflected in the World Health 
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Organization (WHO) plan to achieve a 25% reduction in premature NCD-related deaths between 2010 and 
2025 [11] and its updated workplan reflecting poor progress through 2015 [12] – focusing on specific steps 
that can be taken to track and accelerate global action.

Other analyses have looked at global trends in mortality [1 ,13] and the means to achieve other NCD 
targets [14], and we have earlier documented the ability of focused interventions to reduce deaths from 
cardiovascular disease [15]. The current article, which builds on the earlier WHO workplans and guidance, 
appears to be the first to quantify with specificity what is required to achieve SDG 3.4.1; the article also 
reviews the specific actions needed to achieve this goal. Although global NCD death rates are declining, hav-
ing decreased at a rate of approximately 1.1% annually from 2010 to 2015, achieving SDG 3.4 would require 
doubling the current rate of decrease from 2015–2030. A pragmatic, transparent, and understandable way 
to approximate preventable deaths is to estimate the proportion of 2015 deaths that could be prevented, 
without considering trends or regional variation.

WHO has identified ‘Best Buy’ and other cost-effective interventions that can be implemented widely and 
cost-effectively [16]. Of the approximately 12.1 million deaths among people aged 30–69 years in 2015 from 
the four targeted NCDs (Table 1), approximately 6 million were from CVD, 4.5 million from cancer, 880,000 
from diabetes, and 780,000 from chronic lung disease [17]. To determine whether and how the one-third 
reduction is possible, we analyzed interventions which met two criteria: those already implemented widely 
in at least some locations and which have been documented to reduce mortality from the targeted NCDs.

Intervention Areas to Accelerate Progress
Seven areas for intervention – accelerators – could result in substantial reductions in the targeted causes 
of death. These interventions are particularly important for the reduction of CVD. Since CVD is the lead-
ing cause of death globally and the leading cause of death among the four causes targeted by SDG 3.4.1, 
achievement of the global target will depend, to a great extent, on prevention and control of CVD. Different 
targets could be set for each indicator and still achieve the overall SDG one-third reduction goal, with more 
progress in one area offsetting less progress in another. However, it is feasible for the targets suggested here 
to be reached by the 2030 SDG end date provided that suggested interventions have the expected impact.

Intervention Areas to Prevent and Control CVD
Tobacco control
Tobacco is the world’s leading preventable cause of death, with 7 million deaths each year caused by use 
of tobacco products and exposure to secondhand smoke. Approximately one-fourth of all CVD is caused by 
tobacco use [18]. Unless there is substantial progress reducing tobacco use, SDG 3.4.1 will not be reached; in 
the suggested approach, as in others determining what is required for rapid global progress [1], nearly half 
of all mortality reduction is driven by reduction in tobacco use. The WHO MPOWER package reduces tobacco 
use and related illness and death. Increasing taxes is the single most effective intervention to reduce tobacco 
consumption and encourage cessation. Tax revenues increase even as consumption declines, and taxes on 
these products ‘disproportionately benefit low-income households’ [19]. Creating smoke-free environments 
improves health and encourages cessation. Changing the image of tobacco by limiting or banning tobacco 
marketing as well as running hard-hitting counter-advertising campaigns and enforcing plain packaging 
and/or graphic cigarette pack warnings further reduces consumption. Even in countries, such as the United 
States, that have made progress reducing tobacco use, much more progress will be needed: tobacco use 
remains the leading preventable cause of death in the United States. To achieve the ambitious target of a 
50% reduction in tobacco use, full implementation of MPOWER, particularly large and effective taxes on 
tobacco products, and, possibly, new approaches such as the mandatory reduction of nicotine in combusti-
ble tobacco will be needed.

Treatment to reduce cardiovascular risk, particularly by treating hypertension
High blood pressure kills more than 10 million people a year, more than any other condition and more 
than all infectious diseases combined [17]. Although there are well-established treatment regimens with 
inexpensive, well-tolerated, and readily available generic medications that have been standard-of-care in 
high-income countries for half a century, many people are not screened and many who are diagnosed are 
not on effective treatment, with the result that more than 85% of people in the world with hypertension, 
and approximately 50% of people in the United States, do not have it controlled to less than 140/90 mm 
Hg. Globally, several approaches have been proposed to reduce cardiovascular risk with medications. These 
include widespread use of polypills (including for primary prevention) [20, 21, 22], use of risk-assessment 
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Table 1: Accelerator interventions which if implemented can enable the world to reach the target of United 
Nations Sustainable Development Goal Target 3.4.1 of a one-third reduction in death among people aged 
30–69 years between 2015 and 2030.

Risk Factor/
Disease

Target percent 
reduction to 
achieve SDG 3.4.1

Estimated reduction 
deaths from selected 

NCDs, ages 30–69 
(see Web Annex)

Core indicator for 
accountability and 
global baseline

Means to achieve 
target

Tobacco use 50% prevalence 
reduction

13.0% Prevalence of smoking: 
20%

WHO MPOWER pack-
age,* [57] currently 
fully implemented for 
less than 0.5% of the 
world’s population, [58] 
and, potentially, new 
measures to reduce the 
addictiveness (nicotine 
delivery) of tobacco 
products

Excess sodium 
consumption

30% consumption 
reduction

5.7% Sodium consump-
tion: >95% of world 
population consumes 
more than WHO-rec-
ommended amount of 
sodium. [59]

WHO SHAKE technical 
package* [60]

Cervical,* liver, 
colon, and other 
cancers

27% mortality 
reduction overall 
(20–67%, depending 
on type of cancer; 
see Web Annex)

5.4% HBV and HPV vaccina-
tion of the target popu-
lation (currently 43% 
and 40% respectively) 
[61, 62].
Detection, screening, 
and treatment of pre-
ventable or treatable 
cancers (not done for 
much of the world). 

HBV and HPV* vaccina-
tion.
Detection, screening, 
and treatment of cervi-
cal* and preventable or 
treatable cancers. 

Hypertension 50% hypertension 
control

5.0% Hypertension control – 
current rate 14% [34]

WHO HEARTS technical 
package* [63] 

Artificial trans 
fat consumption

100% reduction 2.0% Consumption of 
artificial trans fat. 8% 
of world population 
protected by best-
practice policies to 
eliminate artificial 
trans fat [52, 53].

WHO REPLACE action 
package [67]

Household air 
pollution

25% reduction in 
use of solid fuel for 
cooking

1.4% Percent of population 
using solid fuel for 
cooking – currently 
35% [64].

World Bank: Household 
Energy for Cooking Pro-
ject Design Principles 
[65]
WHO guidelines for 
indoor air quality: 
household fuel con-
sumption [66]

Harmful alcohol 
use

20% reduction 0.6% Per capita alcohol con-
sumption – 15.1 liters 
pure alcohol equivalent 
annually per current 
adult drinker [41].

WHO SAFER technical 
package* [42]

Total 33.1%

* WHO Best Buy.
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to identify and treat patients most likely to have a cardiovascular event in the coming years [23, 24], and 
combinations of three low-dose anti-hypertensive medications with little or no dose titration [25, 26, 27]. 
Our initiative, Resolve to Save Lives, along with WHO, the American Heart Association, and more than nine 
other organizations, is partnering with countries to implement a blended approach that includes standard-
ized drug- and dose-specific treatment protocols (ideally including two-drug fixed dose combinations of anti-
hypertensive medications) [28], ensured drug supply, team-based care for adherence support and ideally dos-
age titration, patient-centered services including free care and ready access to blood pressure measurement, 
and rigorous real-time monitoring for continuous program improvement [29, 30]. Whatever approach is 
used, a substantial increase in the proportion of people who would benefit from cardiovascular medications 
need to receive them, and whatever approach is needed will require improvements in primary care. Although 
this is a daunting challenge, other public health programs provide hope and a potential model [31]. Globally 
there is both commitment to and progress toward the ‘90-90-90’ goal for HIV: detecting 90% of those with 
HIV infection, starting 90% of those detected on treatment with anti-retroviral agents, and achieving treat-
ment success (viral load suppression) in 90% of those started on treatment, which would result in an overall 
73% rate of control [32]. Some countries are close to achieving this goal, and, globally, despite HIV treatment 
being substantially more medically complex and much more expensive than treatment of hypertension, cur-
rent detection, treatment, and control rates for HIV are much higher than those for hypertension (81% vs. 
52%, 67% vs. 35%, and 59% vs. 14%, respectively) [33, 34]. Of all adult primary care interventions, improve-
ment in management of hypertension treatment has the potential to save the most lives [35]. At least post-
CVD event, aspirin and statins significantly improve outcomes, although the population-wide effect of this 
intervention will be smaller than the impact of widespread treatment of a high proportion of at-risk people. 
Use of statins in high-risk people pre-CVD event, although the subject of some disagreement, could also 
reduce cardiovascular disease, and could be done in the same programs that treat hypertension.

Sodium reduction
The vast majority of people consume far more sodium than necessary to meet physiological need, with aver-
age consumption in many countries more than twice the recommended daily intake [36, 37]. Excess sodium 
increases blood pressure and the risk of cardiovascular disease [38, 39, 40]. Reducing sodium consumption 
is possible by ensuring that packaged and restaurant foods meet reasonable standards for steadily decreas-
ing sodium levels. Product reformulation is feasible, and consumer tastes adapt to food with lower sodium 
content, especially if phased in over several years. In areas where most sodium is added during cooking at 
home, changing food preparation patterns will be necessary. Promotion of low-sodium, potassium-enriched 
salts (e.g., 15–25% potassium) could have an important role as well. 

Reduction of harmful alcohol use
In 2016, an estimated 600,000 CVD deaths were caused by alcohol consumption, including 10% of fatal 
hemorrhagic strokes and nearly 3% of fatal cardiac ischemia [41]. As with tobacco, increasing taxes and 
prices reduces alcohol consumption and associated deaths. Limits on who can buy alcohol as well as how, 
when, and where it is sold and served are also effective interventions. Modifying the social environment 
around alcohol, including restrictions on advertising and marketing, can also reduce alcohol use [42]. In 
addition to reducing deaths from NCDs, reduction of harmful alcohol use would also greatly reduce fatal 
road traffic crashes, violence, tuberculosis, HIV, and sexually transmitted diseases, as well as many other 
health and social harms targeted by other Sustainable Development Goals [41].

Artificial trans fat elimination
Consumption of industrially produced artificial trans fat increases the risk of heart attack and cardiovascular 
death [43]. Consumers have little control over the content of foods they do not prepare themselves. Refor-
mulation to use healthy alternatives will not increase the cost of food, make food taste different, or prevent 
any foods from being manufactured; therefore a complete ban on partially hydrogenated vegetable oils, or 
a maximum limit of 2% trans fat in all foods has been recommended by the World Health Organization and 
others [44].

Reduction of household air pollution
Use of solid fuels (e.g., wood, charcoal, dung) for cooking, heating, and lighting is common in many low- 
and low-middle-income countries; approximately 40% of air pollution-related deaths are caused by CVD 
[45, 46]. Shifting to cleaner household energy sources (e.g., propane, electricity) will require expansion of 
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the supply chains for affordable fuels as well as consumer education and changes in household equipment. 
Reduction in ambient air pollution, including through cleaner power generation and improved mass trans-
portation, would also have large health benefits, but current trends are not favorable.

Other Intervention Areas to Address the SDG Target
Prevention, detection, and treatment of cervical, liver, colon, and other cancers
Some types of cancer are largely preventable by vaccination, risk-factor modification, or early detection 
and care. Many cervical and liver cancers can be prevented by vaccination against human papilloma virus 
and hepatitis B virus, respectively [47]. Approximately one-third of deaths from cancer are due to the five 
leading behavioral and dietary risks: high body mass index, low fruit and vegetable intake, lack of physical 
activity, tobacco use, and alcohol use [48]. Tobacco use is the most important risk factor for cancer and is 
responsible for approximately 22% of cancer deaths [49]. Some of the most common cancer types, such as 
breast, cervical, oral, and colorectal cancers, have high cure rates when detected early and treated according 
to best practices; detecting colorectal cancers when still localized results in a 90% survival rate [50]. Cancer 
treatment has advanced greatly in recent years, but readily treatable cancers are often neither diagnosed nor 
treated in many countries.

Amenability to Action
Although there is some overlap in the people affected by these numbers, achievement of the SDG target 
appears to be theoretically possible – but only if there is more rapid and concerted action, including for 
interventions which require substantial political and some financial capital. The SDG target will not be met 
unless there is an urgent change in approach, particularly given the commercial interests working against 
effective action on tobacco, alcohol, unhealthy food, healthy environments, and other determinants of dis-
ease. Scaling up programs that require high-functioning primary health care systems is challenging, particu-
larly in countries with limited financing and shortages of trained health workers. Task sharing, also known as 
team-based care, in which non-physician health providers or lay community health workers assume a larger 
role in patient care, can improve health system functioning and improve patient outcomes.

Progress reducing CVD risk factors is not only theoretically possible – it has been achieved in some areas. 
In less than five years, five countries (Brazil, India, Philippines, Russia, and Ukraine) implemented parts 
of the WHO-recommended MPOWER strategy and decreased smoking by 11–22%, resulting in at least 30 
million fewer smokers and preventing more than 10 million future deaths [51]. Dozens of countries have 
enacted regulations to eliminate artificial trans fat from the food supply [52]. Chile has enacted best-practice 
nutritional policies that can substantially reduce sodium intake [54]. Canada has demonstrated that it is pos-
sible to achieve hypertension control in more than two-thirds of all people with hypertension in the coun-
try – roughly five times the global control rate of 10–15% [55]. It took India less than four years to provide 
access to clean household energy to more than 80 million poor households [56].

These interventions can also help countries improve health more generally. Removing artificial trans 
fat strengthens country regulatory capacity critical for many nutrition and food safety interventions. 
Hypertension control is a pathfinder for primary health care. And reduction in household air pollution and 
in alcohol consumption will have many health and societal benefits. Advocacy will be important to achiev-
ing progress in many of these areas, particularly where there are strong industry interests that may resist 
change. Engagement of civil society, health professional societies, and media is especially important for 
strategies that seek to prevent disease through changes in policies that may not be in the interest of power-
ful commercial groups such as the tobacco industry.

One important means to increase the likelihood that the SDG 3.4.1 target will be met is to increase account-
ability. Although the impact of different interventions will differ by region, country, gender, and other fac-
tors, and some interventions are more or less important for some populations, these are the interventions 
that can achieve the global SDG target. Each can be assessed independently on an annual basis to determine 
the level of progress at country, regional, and global levels. Progress can be accelerated by applying a rig-
orous monitoring framework to ensure accurate, timely measurement of and increased attention to and 
accountability for the actions needed as well as the impact these measures have on risk factors and deaths. 

Limitations
The current analysis does not account for temporal trends, age patterns, or sex differences in deaths or in 
risk factors, differences among countries, regions, and income level, or for the risk of death versus the num-
ber of deaths, or for the time it would take for a change in risk factors to result in a change in mortality. Car-
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diovascular mortality decreases rapidly after smoking cessation, blood pressure control, and other interven-
tions, and cancer treatment can increase survival promptly, whereas the decrease in cancer risk after tobacco 
cessation takes years. We did not include in this analysis the WHO Best Buy of community-wide education 
on physical activity; we could not identify a geographic area which has scaled this intervention widely and 
documented a population-wide effect.

Some interventions not included in this analysis may be useful even if there is no current evidence of effi-
cacy. For example, taxation of sugary beverages is likely to reduce intake and help reduce the risk of obesity 
and its associated morbidity and mortality; only interventions shown to have been effectively scaled up and 
to have reduced the targeted cause of death are included in this analysis. (Taxes on sugary beverages have 
been documented to reduce consumption of sugary drinks, but not yet to have reduced obesity, diabetes, or 
related mortality.) We also did not model glycemic control for people with diabetes, as we could not deter-
mine the mortality benefit of this intervention. Finally, there may be overlap among the deaths averted, 
although there are also synergies among interventions that are not accounted for.

We limited our analysis to the 2015 baseline year as this was the starting point of the 15-year SDG target. 
There has since been limited to no progress in most of the SDG 3.4.1 indicator areas, and none are currently 
on track to meet the targets established for 2030. As a result, we believe that this analysis and the suggested 
interventions remain fundamentally valid; assessment of interim progress could be the subject of additional 
research and analysis.

Conclusion
Although the world is not currently on track to reach its goals in reducing premature death from NCDs, 
there has been some progress since implementation of the WHO global action plan, and it is possible to 
achieve the SDG 3.4.1 target. Progress requires courageous political decisions (e.g., to tax and limit mar-
keting and promotion of tobacco and alcohol, and to authorize nurses and other allied health workers to 
provide hypertension and cancer care according to physician-determined protocols) as well as increased 
investment in prevention and primary care throughout the health system. Cardiovascular and cancer control 
will require not just access and financial protection, which is the current global focus for universal health 
coverage, but also accountability for specific, high-impact health outcomes, especially hypertension and 
other CVD management, vaccination, and cancer detection and management.

The pace of implementation is critically important. Every year of delay will make the task more difficult, 
cause millions of people to become disabled or die from preventable conditions, and cost billions of dol-
lars in avoidable health care spending. By holding governments accountable for implementation of key 
accelerators of progress such as the seven outlined here, and if the medical community advocates more 
strongly for investment of the resources and accountability needed to achieve results, the world can reach 
the target.
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