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ABSTRACT
Objectives: To study the trends in diabetes prevalence, incidence, and mortality over time and by region 
of the world.
Material and methods: An online literature search was carried out in PubMed for studies reporting data 
on the time trends of the prevalence and of the incidence of diabetes. Studies reporting the most recent 
trends were selected to represent each region of the world and with the aim to cover a time span as long 
as possible. For mortality trends, diabetes deaths registered in the World Health Organisation (WHO) 
mortality database by November 2018 were extracted by gender and five-year age group for a selection of 
countries and for the longest period available (from 1950 to 2015).
Results: Thirty-two and 11 articles were included in the analysis of trends of diabetes prevalence and 
incidence, respectively. The prevalence and incidence of diabetes are increasing globally. A study of the 
trends on a finer geographic scale revealed contrasting results and confirmed a lack of trend data, notably 
in Eastern Europe and other low- and middle-income regions. Mortality is increasing in South and Cen-
tral America and Africa, but is stabilising in the other regions of the world.
Conclusions: Trends in diabetes prevalence and incidence showed disparities among different groups of 
populations, which could be explained by disparities in lifestyle and access to medical facilities or could 
be related to the obesity epidemic. This study revealed important data gaps that have to be bridged to 
obtain a more complete and more accurate picture of the worldwide diabetes epidemic.
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INTRODUCTION
Diabetes mellitus (DM) is a chronic condition 

mainly characterised by hyperglycaemia as a result of 
an insulin-related problem. Insulin is a hormone pro-
duced by the pancreas, and its role is to transport circu-
lating glucose to the body cells where it is transformed 
into energy. When the pancreas does not produce 
enough insulin, or if the body cells fail to use insulin 
correctly, the circulating blood glucose levels increase 
and this is commonly known as DM (type 1 and type 2, 
respectively). If left untreated, DM may lead to the 
development of several complications: cardiovascular 
disease, neuropathy, nephropathy, and eye disease lead-
ing to retinopathy and blindness. Type 2 DM (T2DM) 

patients represent the vast majority of diabetic people 
in the world. 

Quantifying the burden of DM is therefore a task 
of major significance for global public health. This was 
emphasised by the fact that DM was listed as one of the 
priority non-communicable diseases (NCDs) targeted 
for action by the United Nations [1].

Diabetes may be diagnosed through plasma glucose 
criteria, namely the fasting plasma glucose (FPG) or the 
two-hour plasma glucose (2-h PG) value obtained via 
a 75-g oral glucose tolerance test (OGTT), or the glycat-
ed haemoglobin (HbA1C) criterion. However, the diag-
nostic criteria are highly variable in time, and also from 
one country to another. In addition, there is a high rate 
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of undiagnosed DM due to a large amount of the popu-
lation never taking the tests. 

A comprehensive analysis of the time trends of DM 
burden across the world is required to understand the 
complexity of the spread of the epidemic and the diversi-
ty of underlying causal factors.

The aim of the present article was to study the trends 
in DM prevalence, incidence, and mortality over time and 
by region of the world. Nine regions that would reflect 
the disparities in terms of DM prevalence and in terms of 
resource levels on a global scale were chosen as follows: 
Western Europe, Eastern Europe, Africa, the Middle East, 
Western and Central Asia, South-East Asia, Oceania, 
North America, and Central and South America. 

MATERIAL AND METHODS
For the prevalence and incidence trends, a systematic 

literature review was performed. For the mortality analy-
ses, data from the WHO mortality database were used [2].

PREVALENCE AND INCIDENCE OF DIABETES

Literature search
An online literature search was carried out in 

PubMed (January 1966-September 2019) for studies 
reporting data on the time trends of the prevalence and 
of the incidence of DM. The search was restricted to 
studies published in English, which contained the terms 
“diabetes”, “prevalence”/”incidence”, and “trends”. 

Eligibility criteria and data extraction
For each region, all observational studies reporting 

data on trends of prevalence/incidence were identified. 
If several articles reported data for the same country, 
the most recent study and/or the one with the largest 
number of points in time was selected. If there was no 
individual study for one region/country, then data from 
a systematic review or meta-analysis were considered. 
In order to be eligible, studies needed to have report-
ed prevalence/incidence for at least two points in time 
and to have included data for the period from 2006 or 
later. Studies reporting on special populations, only on 
T1DM, or on gestational diabetes were excluded.

For the selected studies the following data were 
extracted: the first author’s name, year of publication, 
country, study period, study design (population based, 
registry based, or clinic based), sample representation 
(national, regional, local, ethnic group), sample size, age 
of the studied population, DM diagnosis criteria (OGTT, 
FBG, HbA1c, medical record, or self-reported), overall 
prevalence/incidence with its corresponding 95% confi-
dence interval and additional data by gender, or other 
subgroups if reported.

Data were extracted separately for men and women 
where possible. If reported, age-standardised prevalence/
incidence rates were prioritised over the crude rates.

MORTALITY FROM DIABETES
Diabetes mellitus was defined according to the 

International Classification of Disease (ICD) using the 
following codes: A063 or B020 in the seventh revision, 
A064 or B021 in the eighth revision, B181 in the ninth 
revision, and 1052 or E10-E14 in the 10th revision.

These codes include the complications of DM includ-
ing: ketoacidosis, renal complications, ophthalmic com-
plications, or other complications. Diabetes was consid-
ered as a whole (T1DM and T2DM) because the mortality 
data were not available by type of DM in ICD7 to ICD9.

Diabetes deaths registered in the World Health 
Organisation (WHO) mortality database by November 
2018 were extracted by gender and five-year age group 
for a selection of countries and for the longest period 
available (from 1950 to 2015). Population data were also 
extracted from the WHO database, unless they were 
missing, in which case published United Nations data 
were used instead. 

Trends of DM mortality are presented by region. The 
selection of countries was made according to the num-
ber of years of available data and based on the quality 
of data [3]. Countries with low populations were not 
considered because their mortality rates fluctuate great-
ly over time. No low-quality data were used except for 
Africa, where too few data were available. Only coun-
tries with minimum 30 years of data and at least 90% 
of data coverage were used for analyses (except Africa 
and the Middle East, where too few data were avail-
able). Age-standardised mortality rates were computed 
for 100,000 person-years (PY) for each selected country 
and each gender using the Segi world population as ref-
erence. The trends over the last 10 years have been quan-
tified using the annual percentage change (APC) using 
a linear regression of the log-transformed rates. 

In order to compare the recent situations between 
different regions of the world, a mean mortality rate for 
the period 2011-2015 was computed for each selected 
country. If a country did not have any data on the period 
2011-2015, the last year of available data was taken into 
account.

All analyses were performed for men and women 
separately. 

RESULTS
Most of the studies reporting data on the preva-

lence of DM did not differentiate by DM type. Howev-
er, because T2DM is much more frequent than T1DM, 
the prevalence reported hereafter concerns T1DM and 
T2DM together, but with T1DM representing only 
a very small contribution.

PREVALENCE
A total of 679 articles complied with the search crite-

ria for trends in the prevalence of DM. Of these, 160 arti-
cles were selected after title and abstract reading, and 
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then ordered by region. After full-text reading, 32 arti-
cles were selected for the analysis, covering 29 countries, 
plus five regions of Africa (prevalence data for Africa 
were only available by sub-region and not by country). 
All prevalence data are available in Appendix 1.

Western Europe
Six studies that reported prevalence trends of DM 

among countries from Western Europe were selected 
[4-9]. All six studies were representative of the national 
populations, and the data were either population or reg-
istry based. The highest rates were seen in Germany, with 
an increase from 3.1% in 1973 to 12.8% in 2006 among 
men and an increase from 3.5% to 12.4% in 2006 among 
women (based on self-reported DM) [4]. For the other 
countries, the prevalence trends were more homoge-
nous, with increasing trends in all countries (Fig. 1). 

Eastern Europe
Two studies were included from Eastern Europe, one 

from Greece, and one from Poland [10, 11]. In Poland, 
based on the number of patients who filled prescriptions, 

the prevalence of DM increased from 5.8% in 2010 to 
6.1% in 2014. Another study from Topor-Madry et al. 
[12] studied the prevalence of DM in Poland using data 
from different sources: 2013 all-billing records of the 
national insurance system, an epidemiological study, 
NATPOL, which involved the assessment of people with 
undiagnosed DM and the RECEPTOmetr Sequence 
study on prescriptions. This allowed the authors to assess 
separately the prevalence of diagnosed and undiagnosed 
DM: 2.17 million people who were aware that they had 
DM and 0.51 million who were unaware that they had 
DM, resulting in an overall prevalence of 6.97%. Accord-
ing to the WHO Diabetes country profiles, 2016, the 
prevalence of DM in Poland was 9.8% in men, 9.3% in 
women, and 9.5% overall.

The prevalence of DM in Greece increased from 8.5% 
(in 2002) to 9.7% (2006) among men and from 7.8% (in 
2002) to 9.3% among women (in 2006) (Fig. 1).

Africa
Trends in DM across Africa were extracted from the 

NCD Risk Factor Collaboration (NCD-RisC) – Africa 
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FIG. 1. Temporal trends in diabetes prevalence by region
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Working Group [13], which published an analysis of 
pooled population-based studies on the trends in obesi-
ty and DM across Africa from 1980 to 2014. Data came 
from 76 surveys (182,000 participants) for DM preva-
lence estimates (Tanzania, Tunisia, Cameroon, Egypt, 
and South Africa). The age-standardised prevalence of 
DM increased from 3.4% (95% CI: 1.5%; 6.3%) to 8.5% 
(6.5%; 10.8%) in men, and from 4.1% (2.0%; 7.5%) to 
8.9% (6.9%; 11.2%) in women. Estimates in Northern 
and Southern regions were higher than those in Central, 
Eastern, and Western regions (Fig. 1).

Middle East
Three studies were selected for the analysis of recent 

trends in DM prevalence in the Middle East [14-16]. 
These covered all Arabian Gulf States (Saudi Arabia, 
United Arabic Emirates, Bahrain, Oman, Kuwait, and 
Qatar), Kuwait in particular, and Turkey. In general, an 
increasing trend could be observed (Fig. 1). However, 
in Kuwait solely, Ahmed et al. [14] reported a decrease 
in the prevalence of DM from 19.1% (in 2002-2003) to 
9.3% (in 2008-2009) among men and from 14.9% (in 
2002-2003) to 6% (in 2008-2009) among women. The 
results were highly heterogeneous among studies. 

One study [16] reported prevalence values by res-
idential area: 17.0% (95% CI: 16.4%; 17.6%) for urban 
areas and 15.5% (14.8%; 16.2%) for rural areas.

Western and Central Asia
Four studies reported trends in prevalence of DM 

[17-21] for four countries: Bangladesh, India, Iran, and 
Mauritius. Prevalence of DM was increasing steadily in 
all countries, both in women and in men as well as in 
rural and urban areas (Fig. 1). The highest prevalence 
was observed in Mauritius, with values reaching 22.3% 
and 20.2% in 2009 in men and women, respectively [21]. 
In this study, subjects of South Asian ethnicity represent-
ed more than two thirds of the study population. Gener-
ally, the prevalence was higher in urban areas compared 
to rural areas. 

South-East Asia
Seven publications reported data on trends in 

prevalence of DM in South-East Asia [22-28]. The 
highest values were observed in Malaysia (Fig. 1). In 
Japan and Korea the prevalence of DM was stable over 
the years, with values of around 11% in men and 7% in 
women. The lowest values were observed in Vietnam, 
but with a sharp increase from 2.7% in 2002 to 5.43% 
in 2012. 

Oceania
Several publications were found to report data on 

the trends of prevalence of DM in Oceania [29-32]. The 
prevalence of DM was very high among these popula-
tions, which are also subject to the epidemic of obesi-

ty. The values for the prevalence of DM reached as high 
as 27% in Samoan men and 22.6% in Samoan women 
(Fig. 1). The trends were less pronounced in Australia.

North America
Three articles were selected for the description of 

prevalence trends in the USA and Canada [33-35]. Selvin 
et al. described the DM trends in a special population of 
the Canadian First Nations, who showed a very different 
pattern from the other populations: they used to have 
high prevalence rates, which are drastically decreasing. 
However, the majority of the North American popula-
tion showed a steady increase in the prevalence of DM, 
with constantly higher values in the USA as compared to 
Canada (Fig. 1).

Central and South America
In Central and South America only one study ful-

filled the selection criteria [36], which reported a rapidly 
increasing trend for the prevalence of DM in Mexico: 
from 6.7% in 1993 to 14.4% in 2006 (Fig. 1).

INCIDENCE
The literature search for trends in the incidence of 

DM yielded 769 results. Fifty articles were selected after 
title and abstract reading. Among these only 12 articles 
fulfilled the inclusion criteria and were used for the anal-
ysis. All incidence data are available in Appendix 2.

Western Europe
Six studies reported data on DM incidence trends 

in Western Europe [5-7, 37-39]. Recent DM incidence 
trends were quite similar among all countries, with sta-
ble trends over the last 10 years. The highest values were 
seen among Portuguese men while the lowest values 
were seen among British women (Fig. 2).

Middle East
One study reported data on recent trends in DM 

incidence and was conducted in Israel [40]. The inci-
dence rates were decreasing constantly (Fig. 2). 

South-East Asia
Two studies reported data on recent trends in DM 

incidence in South East Asia, one in Hong Kong [26] and 
one in Taiwan [41]. Incidence rates were higher in Hong 
Kong than in Taiwan, probably due to the westernisation 
of lifestyle in Hong Kong. However, the trends were con-
stant over time in both countries, in men and women 
equally (Fig. 2). 

Oceania
One study reported data on recent trends in DM 

incidence in Fiji [42], and it showed rates on a constant 
rise (from 261 per 100,000 in 1980 to 502 per 100,000 
per year in 2011) (Fig. 2).
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North America
Two studies reported data on recent trends in DM 

incidence in North America: one in Canada [43] and one 
in the USA [44]. In the USA, the trends were increasing 

up until 2010, after which they started to decrease until 
they reached around 650 new cases per 100,000 per year 
both in men and women in 2014-2015. Higher incidence 
rates were reported for European Canadians. Among 
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Chinese Canadians the incidence rates showed a rapid 
growth from 130 per 100,000 per year in 1996 to 1960 
per 100,000 per year in 2005 (Fig. 2).

MORTALITY
The mean mortality rates over the last years (2011-

2015) are shown on Figure 3. Death rates from DM were 
higher in South and Central America, particularly in 

Mexico and Guatemala and in South Africa, and lower 
in Europe, North America, and the Western Pacific.

Western Europe
Thirteen countries were selected to represent West-

ern Europe: Belgium, Denmark, Finland, France, Ger-
many, Ireland, Italy, the Netherlands, Norway, Spain, 
Sweden, Switzerland, and the UK. Diabetes mortality 

	 80	 60	 40	 20	 0	 0	 20	 40	 60	    80
Mean age-standardised mortality rates per 100,000 person-years (2011-2015)

	                                                                                                             Men	                               Women

	 South Africa	                                            58.2	                                                                                                                                                    53.6
	 Kuwait	  	                                                                                               10.9                                                                            26.4
	 Israel		                                                                                       18.0                                                                 13.4
	 Kyrgyzstan 		                                                                                                        8.3                                           8.8
	 Kazakhstan 		                                                                                                  10.8                                                   11.8
	 Turkmenistan 		                                                                                             14.0                                                              15.0
	 Hong Kong SAR 		                                                                                                               2.8                          1.9
	 Japan 		                                                                                                              4.1                           1.9
	 Singapore 	                                                                                                                            4.3                              4.0
	Republic of Korea		                                                                                            15.2		               9.0
	 Australia		                                                                                                    9.5	                                           6.0
	 New Zealand		                                                                                                 10.9		             7.3
	 Costa Rica 		                                                                                                12.0		                   11.7
	 Uruguay 		                                                                                             13.7		               8.9
	 Colombia		                                                                                           14.6		                        14.4
	 Chile 		                                                                                         16.3		                    12.0
	 Panama 		                                                                            25.1	  		                      27.3
	 Brazil		                                                                          26.7			                  24.5
	 Venezuela 		                                     45.0				             35.7
	 Guatemala 		                                   46.2					                       55.0
	 Mexico	            79.7	                                                           						                72.6
	 Canada 	  	                                                                                                10.7        		           6.4
	 USA 		                                                                                            14.7		                9.7
	 Ukraine 		                                                                                                                2.9	                         2.7
	Russian Federation 		                                                                                                               3.5	                             4.5
	 Lithuania		                                                                                                           5.4	                               3.7
	 Estonia		                                                                                                           5.5	                                3.9
	 Romania 		                                                                                                            5.9	                               4.3
	 Slovenia		                                                                                                           6.3	                               4.0
	Republic of Moldova		                                                                                                       7.1	                                          6.9
	 Bulgaria 		                                                                                                       8.9	                                         7.2
	 Poland 		                                                                                                    9.8	                                            6.9
	 Latvia 		                                                                                                   10.1	                                            8.0
	 Hungary 		                                                                                               13.0	                                                  9.0
	 Croatia 		                                                                                              13.0	                                                   9.0
	 Austria 		                                                                                              13.5	                                                  8.6
	 Czech Republic 		                                                                                              13.6	                                                   9.2
	 United Kingdom 		                                                                                                             4.0	                             2.8
	 Finland 		                                                                                                            4.9	                             2.5
	 Belgium 		                                                                                                           5.4	                               3.7
	 Switzerland		                                                                                                          5.9	                                3.6
	 Norway 		                                                                                                         6.3	                                  3.6
	 Spain 		                                                                                                         6.7	                                   4.8
	 Netherlands 		                                                                                                         7.0	                                   4.9
	 Ireland 		                                                                                                         7.0	                                 3.8
	 France 		                                                                                                        7.1	                                  3.9
	 Sweden		                                                                                                      8.4	                                      4.7
	 Germany		                                                                                                      9.5	                                          6.5
	 Italy		                                                                                                  10.6	                                             7.4
	 Denmark 		                                                                                                12.1	                                             6.1

FIG. 3. Mean age-standardised diabetes mortality over the period 2011-2015 by country
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trends for men and women separately are presented in 
Figure 4 and Figure 5, respectively.

On average, mortality rates were slightly higher in 
men than in women. The trends seemed to decrease in 
women while in men the mortality rates remained stable 
over the period. 

In women, over the period 2011-2015, the highest 
mean mortality was observed in Italy and in Germany 
with mean rates of 7.4 and 6.5 per 100,000, respectively, 
while the lowest mean rates were observed in Finland 
and the UK, with mean mortality rates of 2.5 and 2.8 per 
100,000, respectively. 

In men, the highest mean mortality was observed in 
Denmark and Italy, with mean rates of 12.1 and 10.6 per 
100,000, respectively, while the lowest mean rates were 
observed in the UK and Finland, with mean mortality 
rates of 4.0 and 4.9 per 100,000, respectively. 

Eastern Europe
Fourteen countries including the Russian Federa-

tion were selected to represent Eastern Europe: Austria, 
Bulgaria, Croatia, the Czech Republic, Estonia, Hunga-
ry, Latvia, Lithuania, Poland, the Republic of Moldavia, 
Romania, the Russian federation, Slovenia, and Ukraine. 
Diabetes mortality trends for men and women separately 
are presented in Figure 4 and 5, respectively. Globally, 
mortality rates were higher in men than in women. The 
trends appeared to increase from the 1950s to the 1990s 
and then stabilise or decrease for both genders. 

Both in women and men, the highest recent upward 
trend was observed in the Czech Republic (APC = 5.54% 
for women and APC = 6.82% for men), while the high-
est decrease was observed in Estonia (APC = –8.62% for 
women and APC = –7.50% for men). 

Over the last 10 years, in Poland, there was an 
increasing trend in mortality in men (APC = 0.25%) and 
a decreasing trend in women (APC = –0.58%). 

Africa
Diabetes mortality data were available only for South 

Africa and for the period 1993-2013 (Figs. 4 and 5). Over 
the period 1993-2015, DM mortality was slightly high-
er in women than in men. For the recent years (2011-
2015), the mean mortality rate was 58.2 in men and 53.6 
in women per 100,000 per year.

Middle East
Diabetes death data were only available in Israel and 

Kuwait for more than 20 years (Figs. 4 and 5). Mortality 
trends were similar in both genders with mortality rates 
slightly higher in women than in men in Kuwait. In Isra-
el, the mean mortality was slightly higher in men than in 
women during the last 15 years. 

In Israel and Kuwait, mortality trends varied great-
ly, with an increase in mortality from the 1970s to the 
1990s, followed by a decrease until 2012-2015. For recent 

years (2011-2015) the mean mortality rate was 13.4 per 
100,000 per year in women and 18.0 per 100,000 per year 
in men in Israel; and 26.4 per 100,000 per year in women 
and 10.9 per 100,000 per year in men in Kuwait.

Western and Central Asia
Data on DM deaths were available only for three 

countries: Kazakhstan, Kyrgyzstan, and Turkmenistan 
(Figs. 4 and 5). The trends were very similar among 
the three countries and among men and women, with 
an increase from the 1980s up until 1995, followed by 
a stable trend. The rates were highest in Turkmenistan 
both for men (mean of 14 per 100,000 per year during 
the period 2011-2015) and for women (mean of 15 per 
100,000 per year during 2011-2015).

South-East Asia
Diabetes mortality data were available for four coun-

tries: Hong Kong, Japan, Republic of Korea, and Singapore 
(Figs. 4 and 5). Diabetes mortality rates were lower and 
more stable in Hong Kong and in Japan and higher and 
more variable in the Republic of Korea and Singapore. In all 
countries there was a decrease in the APC with the steepest 
decrease among Singaporean women (APC = –13.92%) and 
the lowest decrease among Japanese men (APC = –3.22%).

Oceania
Data on DM deaths were available only in Australia 

and New Zealand (Figs. 4 and 5). Both countries present 
similar trends, with higher mortality rates in New Zea-
land than in Australia, and a decreasing trend over the 
last 10 years both in men and in women.

North America
Diabetes deaths data were available for Canada and 

the USA (Figs. 4 and 5). From 1950 to 2010, mortali-
ty rates were slightly higher in the USA than in Cana-
da for both genders. For both countries, mortality rates 
increased in men but decreased in women. In Canadi-
an women there was a decrease of 3.71% in the APC 
over the last 10 years, while in US women the APC was 
slightly lower with only a 1.37% decrease. Similarly, in 
men there was a more significant decrease in the APC 
among Canadian men (APC = –3.48%) versus the US 
men (APC = –0.33%). 

Central and South America
Mortality data were selected for the nine following 

countries: Brazil, Chile, Colombia, Costa Rica, Guatemala, 
Mexico, Panama, Uruguay, and Venezuela (Figs. 4 and 5).  
A general tendency towards an increase in mortality rates 
was observed in South and Central America, with a stabi-
lisation of mortality rates in a minority of countries such 
as Uruguay, Chile, Costa Rica, and Colombia. 

The steepest increases in mortality rates were 
observed in Mexico and Guatemala. In the last 60 years 
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FIG. 4. Temporal trends in diabetes mortality by region in men
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in Mexico, mortality rates showed an eight-fold increase 
among women and 10-fold among men. In recent years, 
mortality rates were the highest in Mexico (79.7 and 72.6 
per 100,000 in men and women, respectively) and the 
lowest in Uruguay among women (8.9 per 100,000 per 
year) and in Costa Rica among men (12 per 100,000 per 
year). This represents significant disparity between the 
countries of South and Central America.

DISCUSSION
Compared to other reports on the descriptive 

epidemiology of DM, which focused on the current 
and future prevalence of DM, this study focused on 
the trends of the prevalence, incidence, and mortality 
over time. 

Studies on DM prevalence around the world were 
very heterogeneous and gave heterogeneous results. Dif-
ferent study periods, geographical regions, population 
subsets, age ranges, and diagnosis methods hindered 
direct comparisons and quantitative, meta-analytic 
approaches. Diabetes prevalence tended to be higher 

in men than in women. Differences were observed for 
types of residential areas also, with higher prevalence in 
urban areas than in rural ones. We noticed particular-
ly high values among certain populations, for instance 
in Western and Central Asia, the Middle East, Oceania, 
or among Native Canadians (as compared to the overall 
Canadian population).

Data on the trends of T2DM incidence were relative-
ly scarce. Substantial variability was observed between 
the studies concerning the type of incidence reported 
(cumulative incidence, five-year incidence, etc.), the 
characteristics of the studied population (age, geo-
graphical localisation, ethnicity, etc.), the study period, 
the methodology, and DM diagnostic criteria. This het-
erogeneity made the results difficult to compare glob-
ally. However, in European and North American coun-
tries, where data is available, a tendency of stabilisation 
and/or decrease in T2DM incidence was observed in the 
last decade. More efforts should be made to collect data 
from regions where data is almost inexistent, such as 
South-East Asia, Africa, and the Middle East.

FIG. 4 Cont. Temporal trends in diabetes mortality by region in men
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According to the WHO mortality database, deaths 
from DM were most frequent in South and Central 
America, particularly in Mexico and Guatemala, and in 
South Africa, and less frequent in Europe, North Amer-
ica, South East Asia, and Oceania. Overall, there was 
very little difference between men and women in the 
DM mortality rates, with slightly higher mortality rates 
in men than in women. In most of the regions, recent 
trends pointed towards a stabilisation of the rates or a 
decrease of the mortality rates except in South and Cen-
tral America where the trends showed an increase. 

These results were in line with other recent publica-
tions on several aspects of the burden of DM. In the “IDF 
Diabetes Atlas: Global estimates of DM prevalence for 
2017 and projections for 2045” Cho et al. [45] produced 
estimates of the global burden of DM and its impact for 
2017 and projections for 2045. For that, they performed a 
systematic literature review to identify published studies 
on the prevalence of DM and impaired glucose tolerance 
for the period 1990-2016. It was estimated that in 2017 

there were 451 million (age 18-99 years) people with 
DM worldwide. These figures were expected to increase 
to 693 million by 2045. It was estimated that almost half 
of all people (49.7%) living with DM are undiagnosed. 

While DM is a serious disease affecting an ever-in-
creasing number of people, the main morbidity and 
mortality arise from its complications. Hyperglycaemia 
associated with DM can lead to a number of disorders 
affecting the nerves, the heart and the blood vessels, the 
eyes, and kidneys. These are long-term complications 
that become more frequent with longer DM duration. 
There are also acute metabolic complications, associated 
with a lack of insulin treatment (ketoacidosis) or inap-
propriate blood glucose management (hypoglycaemia). 
In pregnancy, poorly controlled DM increases the risk 
of foetal death and other complications. All these com-
plications increase the overall risk of dying prematurely 
and the burden of DM overall.

Another difficulty in the epidemic of DM is the undi-
agnosed cases. Selvin et al. [46] used the National Health 
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and Nutrition Examination Survey results from 1988 to 
1994 and from 1999 to 2014 in order to provide national 
estimates of undiagnosed DM for the USA. They found 
that in 1988 to 1994, the percentage of total DM cases 
that were undiagnosed was 16.3%, and from 2011 to 
2014 this estimate had decreased to 10.9%. Undiagnosed 
DM was more common in overweight or obese adults, 
older adults, racial/ethnic minorities, and persons lack-
ing health insurance or access to health care. Determin-
ing the burden of undiagnosed DM is vital to monitoring 
public health efforts related to screening and diagnosis. 

Moreover, some groups of people are affected by DM 
more than other groups. Differences in health status or 
access to health care among racial, ethnic, geographic, 
and socioeconomic groups are referred to as health dis-
parities, and these can be noticed in the spread of DM 
epidemics. 

This report showed disparities by region and by eth-
nicity. Despite rising trends in every region of the world, 
the heterogeneity of results made it difficult to further 
interpret the results.

Generally, further studies on the burden of DM are 
greatly needed in regions like Africa and Asia, where 
data is very scarce or non-existent. Special efforts must 
be made to collect more data in these regions in order to 
allow a more global view of DM incidence worldwide. 

CONCLUSIONS
This article gives a broad overview of the burden of 

DM in the world. It showed great differences between, 
but also within, the main regions of the world. The high-
est burden of DM was seen in countries with low to 
middle income. Diabetes represents a great public health 
challenge for the future. The current trends suggest that 
low- to middle-income countries will have to deal with 
increasing numbers of diabetic patients in future years.
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