
© Cardiovascular Diagnosis and Therapy. All rights reserved. Cardiovasc Diagn Ther 2019;9(2):140-149cdt.amegroups.com

Review Article

Implications of the growing burden of diabetes for premature 
cardiovascular disease mortality and the attainment of the 
Sustainable Development Goal target 3.4 

Constance Wou1, Nigel Unwin1, Yadi Huang2, Gojka Roglic3

1MRC Epidemiology Unit, University of Cambridge, Cambridge, UK; 2International Diabetes Federation, Brussels, Belgium; 3Department for 

Management of Noncommunicable Diseases, Disability, Violence and Injury Prevention, World Health Organization, Geneva, Switzerland

Contributions: (I) Conception and design: C Wou, N Unwin, G Roglic; (II) Administrative support: C Wou, N Unwin, G Roglic; (III) Provision 

of study material or patients: All authors; (IV) Collection and assembly of data: All authors; (V) Data analysis and interpretation: All authors; (VI) 

Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Gojka Roglic. Department for Management of NCDs, Disability, Violence and Injury Prevention, World Health Organization, 

Geneva, Switzerland. Email: roglicg@who.int.

Abstract: Non-communicable diseases (NCDs) are a major cause of deaths globally, and cardiovascular disease 
(CVD) is the leading cause of these deaths. 42% of NCD deaths are premature (occurring before the age of 70 
years). As part of the United Nations 3rd Sustainable Development Goal (SDG) on health and wellbeing, target 3.4 
is to reduce premature mortality from NCDs by one third between 2015 and 2030. This target adds to the World 
Health Organization (WHO) target of reducing premature deaths from NCDs by 25% between 2010 and 2025. 
As diabetes is a major risk factor for CVD, it is important to account for the trends in diabetes when considering 
premature CVD mortality. We aimed to describe the global trends in diabetes prevalence and mortality, critically 
review the literature on the estimated attainability of the WHO and SDG targets, and determine if and how 
these studies accounted for trends in diabetes. Worldwide, the prevalence of diabetes is rising, with an estimated 
9.0% global prevalence in adults aged 20–69 by 2030, and low- and middle-income countries (LMICs) having the 
largest increase of the burden in absolute numbers and age-standardized prevalence. There is a lack of data from 
most LMICs on the excess CVD mortality associated with diabetes and therefore no consensus on the global 
risk of CVD mortality in people with diabetes. Where data do exist, there are discrepancies between studies on 
the direction of mortality trends from diabetes over time. We reviewed 12 studies that estimated the attainability 
of the WHO or SDG targets for premature NCD mortality. Seven of these considered the potential impacts of 
achieving the 2025 WHO risk factor targets. Six studies modelled the impact of current trends in risk factors, 
including diabetes, continuing toward the target dates. Four studies compared this ‘business as usual’ model with 
the attainment of the risk factor targets for the world as whole and individual regions, 2 studies for NCD mortality 
overall, and 2 specifically for CVD mortality. On the impact of diabetes with regards to attainment of the WHO 
or SDG targets for premature CVD mortality, the overall results were inconclusive. Some concluded that none 
of the countries or regions considered would meet the targets, and others predicted that in some areas, the targets 
would be met. Examining the potential impact of trends in diabetes on future CVD mortality rates in LMICs 
is limited by a relative lack of high quality studies, including on the age specific excess mortality associated with 
diabetes. Filling these data gaps will enable better estimates of the potential impacts on future CVD mortality of 
the rapidly increasing prevalence of diabetes in LMICs and help to better inform health policy and the attainment 
of SDG target 3.4. 
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Introduction

Non-communicable diseases (NCDs) such as cardiovascular 
disease (CVD), diabetes, chronic respiratory disease and 
cancers are a significant cause of death worldwide. The 
Global Burden of Disease study (GBD) estimated that 
deaths from NCDs accounted for 72.3% of all deaths 
globally in 2016 (1). The WHO reported that CVD was 
the largest cause of deaths from NCDs, accounting for 17.6 
million deaths, or 46.2% of NCD deaths in 2012 (2). They 
also reported that diabetes directly caused 1.5 million deaths 
worldwide, or 4% of NCD deaths. However, these figures 
for diabetes deaths are likely to be an underestimate as it 
did not fully take into account the contribution of diabetes 
to other causes of death, particularly CVD. A more realistic 
estimate is that at least 5% of all deaths are attributable to 
diabetes (3).

Globally, 42% of all NCD deaths are premature 
(occurring before the age of 70 years), and in low-and 
middle-income countries (LMIC) almost half (48%) of 
NCD deaths are premature (2). Thirty-seven percent 
of premature deaths are due to CVD, which accounts 
for the largest proportion of deaths caused by NCDs, 
followed by cancers at 27%. Diabetes directly caused 4% of 
premature deaths. Again, this estimate underestimates the 
total contribution of diabetes to mortality which operates 
indirectly, by increasing the risk of dying from CVD, kidney 
disease, infectious diseases and some cancers.

In 2011, UN countries agreed nine global NCD targets 
across a range of risk factors and diseases, and a WHO 
Global Action plan was developed with the overall aim “to 
reduce the preventable and avoidable burden of morbidity, 
mortality and disability due to non-communicable 
diseases” (4). These voluntary global targets focused on the 
reduction of premature mortality, prevalence of risk factors 
contributing to these diseases and improving treatments. 
In particular, there was a pledge by countries to reduce 
premature mortality from the main NCDs of diabetes, 
cardiovascular diseases, respiratory disease and cancers by 
25% by 2025 (25×25). Premature mortality was defined as 
the unconditional probability of dying between 30–70 years 
old, and baseline levels were set at the year 2010. Other 
targets aimed to reduce biological risk factors of NCDs, and 
included a pledge to halt the rise in prevalence of diabetes 
and obesity.

In September 2015, Sustainable Development Goals 
(SDG) were announced by the UN General Assembly 
to support a new sustainable development agenda (5). 

There are 11 health-related goals, with goal 3 specifically 
associated with health with the aim to “ensure healthy lives 
and promote wellbeing for all at all ages”. Within each goal 
are targets, and 3.4 is related to NCDs, with the objective 
to: “reduce by one third premature mortality from non-
communicable diseases through prevention and treatment 
and promote mental health and well-being” by 2030. The 
baseline for the SDG targets is 2010.

People with diabetes are more likely to develop CVD 
than those without diabetes, and have a higher probability to 
do so at a younger age (6). As diabetes is an important risk 
factor for cardiovascular disease morbidity and mortality, it 
is important to understand the trends in diabetes incidence, 
prevalence and mortality when considering premature CVD 
mortality.

The aims of this review are as follows:
(I)	 To describe global trends in diabetes prevalence, 

with a particular focus on LMICs; 
(II)	 To review the mortality rates in people with 

diabetes compared to people without diabetes, how 
these differ between settings (e.g., high-income 
countries versus LMICs) and is changing over time; 

(III)	 To identify and summarize the findings of studies 
that have estimated the attainability of the 2030 and 
2025 SDG and WHO NCD premature mortality 
targets, with particular focus on CVD;

(IV)	 To determine whether and how these studies 
have factored in trends in diabetes and provide a 
critical summary of what is currently known about 
the potential impact of trends in diabetes on the 
attainment of the SDG and WHO targets.

Methods

For the first and second aim, we used International Diabetes 
Federation (IDF) estimates for diabetes prevalence and 
mortality. As the SDG targets related to the year 2030, 
we decided to use data published in the 2011 IDF Atlas as 
this estimated prevalence and mortality to 2030 by IDF 
geographical location (7). We contacted the IDF directly 
to obtain data on diabetes prevalence based on countries’ 
income level and IDF regions, which were not published 
in the IDF Atlas. We also accessed data from the NCD 
Risk Factor Collaboration (NCD-RisC) as they published 
projections of global diabetes prevalence to 2025 (8).  
For relative risk of death from diabetes we referred to a 
paper by Roglic et al. and a systematic review by the IDF 
for estimates of the risk of CVD mortality in people with 
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diabetes (3,6). A review of the time trends of diabetes 
mortality was also undertaken in PubMed.

For the third and fourth aims, we undertook a review 
to identify studies that have estimated the attainability of 
the 2025 WHO NCD and 2030 SGD premature mortality 
targets, focusing on CVD. We searched for [(“sustainable 
development goals” or SDG or “25 × 25” or “25×25”)] AND 
[(noncommunicable disease or NCD)] in the PMC database 
and the search was limited to papers published in the English 
language. This generated 438 hits. The titles and abstracts were 
then screened. Papers were included if they referred to the WHO 
or SDG NCD or CVD targets and if they included projections 
or conclusions about attainment of the targets in 2025 or 2030, 
using any methodology. Studies were excluded if they were 
review articles, the subject matter was not specifically related to 
attainment of WHO or SDG NCD or CVD targets, duplicates 
or abstract only was available. Further studies were also found 
by checking references and citations of studies already identified 
by the search. Using these inclusion and exclusion criteria, 12 
relevant studies were found (9-20). Details of these studies are 
found in online: http://cdt.amegroups.com/public/addition/
cdt/supp-cdt.2018.09.04-t1.pdf (9-20). Consideration of the 
strengths and limitations of the studies are summarized in Table 1.

Results

Global trends in diabetes and cardiovascular disease 
prevalence

Using data from 216 countries and territories, the IDF 
estimated that in 2011, global prevalence of diabetes 
in adults aged 20–69 years was 7.7% (7). This has been 
projected to rise worldwide to 9.0% in 2030 (Table 2). For 
this age group, North America and the Caribbean have 
the highest projected prevalence of diabetes, with 11.8% 
in 2030 from 10.8% in 2011, followed by Middle East and 
North Africa with 10.6% in 2030 from 8.8%. In 2011, the 
aggregated prevalence of diabetes in low and middle-income 
countries (LMIC) in adults aged 20–69 was 7.5%, and is 
estimated to rise to 9.0% in 2030. In African countries, the 
diabetes prevalence is predicted to rise from 3.7% in 2011 
to 4.1% in 2030. This rise in projected prevalence will 
place even greater pressures on those countries with fewer 
resources and existing infrastructure for treatment and 
prevention. 

For adults aged 20–79 years, Figure 1 shows that the 
African region has been projected to have the highest 
increase in the number of people with diabetes by 2030, 

increasing by 90%, followed by the Middle East and North 
Africa, and South-East Asia, with 83% and 69% increases, 
respectively.

These rising trends in diabetes have also been described 
by the NCD Risk Factor Collaboration (NCD-RisC) (8). 
Their findings from combined worldwide population-based 
studies across 200 countries and territories concluded that 
global age-standardized diabetes prevalence from 1980 
to 2014 has increased, from 4.3% (95% credible interval 
2.4–7.0%) in 1980 to 9.0% (7.2–11.1%) in 2014 in men, 
and from 5.0% (2.9–7.9%) to 7.9% (6.4–9.7%) in women. 
The study compared different regions and reported that 
East Asia and South Asia had the largest increase in absolute 
numbers of people with diabetes. In 2014, East Asia had 106 
million and South Asia had 86 million people with diabetes. 
If the post year 2000 trends continued, the age-standardized 
prevalence of diabetes would increase to 12.8% in men 
and 10.4% in women. Worldwide, the study estimated 
that probability of meeting the target of halting the rise in 
diabetes by 2025 was <1% in men and 1% in women.

From these data, it is very likely that age-standardized 
diabetes prevalence will increase by 2030, but precise 
estimates are not possible. IDF estimates of projected 
diabetes prevalence are conservative, with conclusions 
drawn from changes in population age structure and trends 
in urbanization, but these estimates do not explicitly factor 
in trends in risk factors for diabetes such as the rising 
prevalence of obesity, although by including urbanization, 
it could be argued that these risk factors are indirectly 
included. The NCD-RisC base their prevalence of diabetes 
in 2025 on the assumption that 2000 trends continue, which 
also does not consider the consequences of increasing 
trends in risk factors for diabetes. Both studies recognize 
that LMICs will have the largest increase and burden in 
prevalence, both in terms of absolute numbers and in terms 
of age-standardized prevalence.

Mortality from diabetes and cardiovascular disease

Despite the paucity of data from LMICs, it is well known 
from studies in high income countries that people with 
diabetes, compared to those without, are at an increased risk 
of death. The relative risk of death is highest in the younger 
age groups but remains substantial even at older age: for 
example, from a relative risk of around 3 to 6 in men and 
women aged 20–29, to 1.5 to 2.5 in those aged 60 to 69 (3). 
By sex, the deaths attributable to diabetes is estimated to 
be higher in women than men (21). However, in the North 

http://cdt.amegroups.com/public/addition/cdt/supp-cdt.2018.09.04-t1.pdf
http://cdt.amegroups.com/public/addition/cdt/supp-cdt.2018.09.04-t1.pdf
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Table 1 Strengths and limitations of studies included in review

Authors 
Year of 
pub’

SDG 3.4 2030/WHO 
2025 (1) target

CVD/NCD/
all deaths

Strengths/limitations of papers

Su et al. 
(9)

2017 WHO CVD Analysis of single risk factors without consideration of multiple risk factors on a 
condition

Assumption of prevalence of hyperlipidemia in 2009 carried forward to future years

Used 5-year calculation of age-period-cohort analysis instead of single year 
calculation. Authors believe reduces likelihood of errors

Li et al. 
(13)

2017 SDG and WHO NCD Used GBD 2013, with limitations in estimation of deaths, mortality and attributable 
burden as other papers using GBD 2013 data

Relative risk specific to Chinese population may be different to GBD, and could 
affect attributable burden of risk factors and the size and direction of associations

Unable to take into account unattributable deaths

Many risk factors not included that could affect the prevalence of CVD e.g., other 
dietary intakes

Cobiac  
et al. (17)

2017 SDG and WHO NCD Many risk factors not included that could affect the prevalence of CVD e.g., other 
dietary intakes

Data is based on limited evidence on the associations between risk factors and 
impact of NCDs

González-
Pier et al. 
(11)

2016 SDG All Unforeseen factors could affect future trends, and analysis assumed that 2010 
mortality rates continued into the future. Trends from 2000–2014 also used to 
avoid coding biases as ICD-10 introduced in Mexico in 1998

Mexican specific data set combined with UN population data

Sacco  
et al. (18)

2016 WHO CVD Used GBD 2013, with limitations in estimation of deaths, mortality and attributable 
burden as other papers using GBD 2013 data. Limited databases in LMICs

Analysis of single risk factors without consideration of multiple risk factors on a 
condition

GBD (20) 2016 SDG NCD GBD has access to local country specific data sources due to their extensive 
global collaborative network. Variable quality of data, but multiple sources of data 
used e.g., vital registration data, verbal autopsy data and surveillance data

Uncertainty analysis undertaken

Multiple co-variates accounted for

Ordunez 
et al. (12)

2015 WHO CVD Limited databases in LMICs, especially with death rates and cause of deaths

Small numbers in countries with smaller populations should be interpreted with 
caution

Table 1 (continued)
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Table 1 (continued)

Authors 
Year of 
pub’

SDG 3.4 2030/WHO 
2025 (1) target

CVD/NCD/
all deaths

Strengths/limitations of papers

Roth et al. 
(14)

2015 WHO CVD Used GBD 2013, with limitations in estimation of deaths, mortality and attributable 
burden as other papers using GBD 2013 data

Analysis of single risk factors without consideration of multiple risk factors on a 
condition

Some countries (e.g., LMICs) have issues with reliability of data due to lack of data 
or inaccuracies

Assumptions including changes in BP would result in shift in whole distribution of 
BP rather than only those with hypertension

Relative risk may not be accurate to the specific countries actual relative risk

UN lifetables used for population projections do not take into account the CVD 
reduction that may have happened

Norheim 
et al. (10)

2015 SDG All Some countries (e.g., LMICs) have issues with reliability of data due to lack of data 
or inaccuracies

Limited databases in LMICs, especially with death rates and cause of deaths

Kontis  
et al. (16)

2014 WHO NCD Some countries (e.g., LMICs) have issues with reliability of data due to lack of data 
or inaccuracies

Relative risk was derived from observational studies, with a possibility of residual 
confounding, but only used relative risk from studies with well-adjusted studies

Analysis of single risk factors without consideration of multiple risk factors on a 
condition

Unforeseen factors could affect future trends, and base year in analysis was 2010, 
so there may be changes to risk factors since this time

Kontis  
et al. (15)

2015 WHO NCD
See Kontis et al. 2014 (16)

Santosa 
et al. (19)

2015 WHO NCD Swedish specific data

Lack of data on obesity, smoking, alcohol consumption and physical activity so 
was not included in analysis

NCD, non-communicable diseases; CVD, cardiovascular disease; SDG, Sustainable Development Goal.

America and Caribbean region, there are more deaths 
caused diabetes in men than women.

Globally, IDF estimated for 2017 that South East 
Asia was the region with the highest number of deaths 
attributable to diabetes before the age of 60, at 0.58 million, 
followed by the Western Pacific with 0.48 million and Africa 
with 0.23 million (21). Africa had the highest proportion 
of all deaths due to diabetes before the age of 60 (77.0%), 
followed by the Middle East and North Africa, and South 
East Asia at 51.8% and 51.5% respectively.

A systematic review by the IDF concluded that due to 
heterogeneity of the data, it was not possible to estimate 

global risk of CVD mortality in people with diabetes. 
However, in studies of middle-aged people (mean age of 
study population of 49 to 69 years) with diabetes, between 
2 and 27 people out of 1,000 died from CVD a year (6). 
The review also noted that there was a lack of data for low-
income countries.

Due to both heterogeneity and paucity data, it is difficult 
to give global estimates of the CVD risk (incidence and 
mortality) in people with diabetes (6). However, one 
systematic review by the IDF gave an estimated range of 
9–41% of middle aged people (range of the mean ages from 
the study populations: 49–69 years) with diabetes as having 
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Table 2 Diabetes prevalence for adults aged 20–69 years in 2011 and projected for 2030 (IDF, unpublished data)

Prevalence of diabetes 2011 (%) 2030 (%) % increase in prevalence between 2011 and 2030

Global prevalence 7.7 9.0 16.9

High income countries 8.3 9.5  14.5

Upper middle income 8.6 10.7 24.4

Low middle-income 7.0 8.5 21.4

Low income 3.6 4.0 11.1

IDF regions

Africa 3.7 4.1 10.8

Europe 6.8 8.0 17.6

Middle East and North Africa 8.8 10.6 20.5

North America and Caribbean 10.8 11.8 9.3

South and Central America 7.8 9.4 20.5

South East Asia 8.1 10.0 23.5

Western Pacific 7.8 9.6 23.1

Aggregated prevalence in low and middle-
income countries (LMICs)

7.5 9.0 26.7

14.7
32.8
71.4
25.1

131.9
37.7
52.6

366.2

Africa
Middle East and North Africa
South-East Asia
South and Central America
Western Pacific
North America and Caribbean
Europe
World

28.0
59.7

120.9
39.9

187.9
51.2
64.2

551.8

90%
83%
69%
59%
42%
36%
22%
51%

2011
Region Millions Millions %

2030 Increase

Figure 1 IDF regions and global projections of the number of people with diabetes (20–79 years) in 2011 and 2030 (7). IDF, International 
Diabetes Federation.
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CVD. These were estimates were only for high and middle-
income countries only, as there is a paucity of data for low-
income countries.

Time trends in diabetes mortality

Over time, in high-income countries, such as the United 
States (US), there is some evidence supporting an 
improvement in relative mortality in people with diabetes, 
compared to those without diabetes (22,23). There is also 
evidence in the US of a declining absolute mortality in 
diabetes, which has been observed in other high income 
countries such as Canada, United Kingdom (UK), Denmark 
and Australia (24-26).

Between the sexes, there is evidence of inequalities 
in absolute or relative mortality rates over time. Faerch 
et al. reported that among Danish men with diabetes, 
the reduction in mortality compared to the background 
population was significantly more than that of women, 
and the overall decline in absolute mortality in those with 
diabetes was caused by the reduction in CVD mortality (25). 

However, not all studies found a decline in mortality in 
people with diabetes. A US study by Gregg et al. concluded 
a reduction in all-cause and cardiovascular mortality in 
men with diabetes, but, this was not seen in women (27). 
In Scotland, another high income setting, there was no 
evidence of relative improvements in mortality in either 
men or women (28). How these variations in reported 
trends of mortality rates apply to LMICs is uncertain, due 
to the difference in prevention and treatment from differing 
health care systems, and trends in risk factors for diabetes. 

Attainability of the SDG and WHO premature mortality 
targets

Out of the 12 relevant studies, 7 related to WHO NCD 
targets specifically (9,12,14-16,18,19), 3 to SDG targets 
(9,10,19), and 2 considered both WHO and SDG goals 
(13,17). Six studies concentrated on premature deaths from 
NCDs (13,15-17,19,20), 4 on the reduction of premature 
deaths specifically from CVD (9,12,14,18), and 2 modelled 
the reduction of all premature deaths from NCD and 
communicable causes (9,10). All the papers that examined 
premature CVD mortality focused on the WHO 2025 
target, and did not consider the SDG 3.4 target. Nearly 
all considered premature mortality to be deaths for adults 
aged 30–69 or 30–70 years old, but three studies defined 
premature mortality as 0–69 years (9,10,13). Half of the 

papers considered a global or regional approach, and 
the other half of the papers were country specific. These 
country specific studies focused mainly on high income 
(Taiwan, UK and Sweden) (9,17,19) and upper middle 
income countries (Mexico and China) (11,13). Further 
details of the studies are shown in Table 1.

The methodology of the papers from the search were 
categorized into 3 groups of modelling: (I) projecting 
current CVD mortality trends into the future (not 
considering trends in risk factors), (II) if the WHO targets 
for risk factors for NCDs/CVD were met, would it meet 
the overall SDG/WHO target, (III) using trends in risk 
factors for CVD (such as diabetes) and projecting their 
impact onto CVD mortality.

There were a few papers that had methodologies 
outside these categories. One modelled a 40% reduction 
in premature mortality of NCDs (instead of 25% or 33% 
reduction) (10), a Swedish study calculated if there had been 
a historical 25% reduction in premature NCD mortality 
between 1991–2006 and the likelihood of a further 25% 
reduction (18) and the GBD group calculated health-related 
SDG indices overall, and for each SDG indicator (19).

Four papers considered premature CVD mortality 
only (9,12,14,18), and another 4 that focused mainly on 
NCDs in general, also mentioned CVD mortality in their 
results (13,15-17). Within these, there was a range of 
methodologies, with 6 of the papers applying a mixture 
of using current trends in risk factors to project future 
mortality rates, and predicting the differences in mortality 
in the future if WHO risk factors were met. There was also 
a range of databases used to provide the data, with some 
using the GBD (13,14,18), but others using local population 
studies or surveys (9,12,15-17).

The results for premature CVD mortality from these 
studies were inconclusive, with conclusions ranging from no 
countries or regions meeting the target if the current risk 
factors trends were to continue, to Kontis et al. deducing 
that some countries such as Europe and the Americas 
would meet a 25% reduction by 2025 (15). Ordunez et al.,  
by projecting current premature mortality trends onto 
the future population predicted that the most countries in 
the Americas would reach the 2025 targets (12). Su et al. 
concluded that the reduction in premature deaths in women 
from CVD in Taiwan would meet the target even if no risk 
factor targets were met (9).

If the risk factor targets stipulated by the WHO were 
met, findings from some studies were more optimistic, 
predicting that although with current trends continuing 
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it was unlikely, but by meeting the risk factor targets, it 
may be possible (13,14). Kontis et al. noted that all regions 
will meet or exceed the target for CVD mortality if the 
risk factor targets were achieved (15), but Roth et al. also 
concluded that if the 4 risk factor targets were met in 2025, 
even though all countries would have a predicted reduction, 
many would not achieve the 25% premature CVD mortality 
target (14).

Out of the 12 studies, six studies used estimates of 
current trends in risk factors trends including diabetes in 
their models of attainability of the targets (13-18). Four 
of the studies compared a ‘business as usual’ model with 
regions in the world and overall globally (13-15,17). Of 
these, four studies predicted if the overall NCD target 
would be met (13,15-17), and two focused on the premature 
CVD mortality target (13,17).

Discussion

The results of the literature search show that out of 12 studies 
that modelled whether SDG or WHO targets related to 
premature CVD mortality were to be met, six used estimates 
of future diabetes prevalence in their models (13-18). It is 
important that accurate estimates of trends are included in 
models, as predictions that do not include adverse future 
trends in prevalence of diabetes may be inaccurate and make 
attainment of the targets more difficult to achieve. Not only 
does diabetes increases the risk of cardiovascular mortality, 
but it is a major cause of mortality in its own right. 

It is also essential to consider the current trends in 
cardiovascular disease mortality. There have been studies 
from high income countries such as Iceland, Sweden, the 
Czech Republic and the US, and the upper middle income 
countries of Turkey, and lower middle income country 
of Tunisia into the effects of risk factors and treatments 
on trends in coronary heart disease (CHD) mortality  
(29-34). The conclusions of these were that although the 
overall mortality from CHD was falling, mainly due to 
improvements in risk factors such as smoking prevalence 
and hypertension, and medical and surgical treatments, 
these gains are offset by the worsening prevalence of 
other risk factors including physical inactivity, obesity and 
diabetes. Although these studies did not specifically consider 
premature mortality rates, there is no reason to believe 
there would be a significant difference in the conclusion on 
the importance that increasing diabetes prevalence plays 
in the mortality rates of CHD. Not all studies have shown 
a reduction in CHD. One study by Cheng et al. reported 

opposite trends in mortality from coronary heart disease 
in Beijing, China (35). These results concluded that CHD 
deaths were predicted to rise in Beijing with population 
aging, should baseline trends in CHD risk factors, including 
the prevalence of diabetes prevail. This study also modelled 
a 0.5% annual reduction in each major risk factor, which 
would offset the adverse effects of population aging on the 
increasing CHD death rate.

Based on the current literature, diabetes prevalence is 
conservatively estimated to increase, with a rise in global 
prevalence by 1.3% and increase of 2% in LMICs in people 
aged 20–69 years old in 2030 (IDF, unpublished data). Due 
to a lack of good quality data on the relationship between 
diabetes and excess mortality, particularly from LMICs, 
the impact of future diabetes trends on CVD mortality is 
difficult to estimate. The mortality from cardiovascular 
disease attributable to diabetes may be much worse in 
LMICs than currently predicted by published models. In 
these countries it may also be more difficult to implement 
prevention strategies and reduce mortality from diabetes 
and CVD due to limited resources.

To our knowledge, this is the first review of studies 
that assess whether if SDG or WHO targets will be met, 
particularly in relation to cardiovascular disease mortality 
and diabetes trends. The conclusions of this review 
are contingent on the strengths and weaknesses of the 
modelling studies included. As shown in Table 2, there 
are limitations in the data sources used by the studies, 
including data on mortality rates, and diabetes and risk 
factor prevalence, in particular, in LMICs. In addition, 
assumptions have often had to be made on the mortality 
risks associated with diabetes and other risk factors in 
specific national populations (9,14). Finally, some studies 
have acknowledged that their analysis have not been able to 
account for the effect of multiple risk factors on a condition.

Although a search strategy was employed, this was 
not a systematic review, and it is possible that studies 
may not have been found and subsequently not included. 
There is also chance of publication bias. There were few 
studies found on this topic and in particular on LMICs, so 
conclusions on these countries should be taken cautiously.

Predictions in premature CVD death rates should 
strive to take more accurate estimates of future diabetes 
prevalence and age specific excess mortality associated with 
diabetes into account. In LMICs, this is currently limited 
by a relative lack of high quality studies. Improved estimates 
will ensure that health policy makers will be able to develop 
more precise and pragmatic action plans to increase the 
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likelihood of meeting the SDG or WHO targets for 
premature mortality. 
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