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1. Introduction

Diabetes mellitus is one of the most common chronic diseases
in nearly all countries, and continues to increase in numbers
and significance, as changing lifestyles lead to reduced
physical activity, and increased obesity. Estimates of the
current and future burden of diabetes are importantin order to
allocate community and health resources, and to emphasise
the role of lifestyle, and encourage measures to counteract
trends for increasing prevalence.

There have been several previous estimates of the number
of persons with diabetes [1-4]. The World Health Organization
(WHO) published estimates for the years 2000 and 2030, using
data from 40 countries but extrapolated to the 191 WHO
member states [4]. Other estimates have been produced by the
International Diabetes Federation (IDF) [5,6]. The estimates

produced here update the previous IDF estimates, and include
all 216 countries of the United Nations.

2. Materials and methods
2.1.  Study selection

The Medline database was searched for publications between
January 1989 and March 2009, using the following search term
“Diabetes Mellitus/epidemiology” MeSH AND ‘‘Prevalence”
MeSH. Studies were identified that reported on the prevalence
of diabetes for at least three adult age-groups from a
population-based sample. A number of other avenues were
explored in the search for relevant data. Relevant citations
from each article were obtained, and diabetes researchers in

Table 1 - Studies identified for the largest 80 countries.

Country Data used (country, year of Screening Diagnostic Sample Age
publication, reference) method criteria size range
Africa: Sub-Sahara
Angola Tanzania (1989 and 2000) [25,26] OGTT/FBG WHO-1985, 1999 7781 15+
Burkina Faso Cameroon (2006)* and Ghana (2002) [27] OGTT WHO-1999 14,110 15+
Cameroon Cameroon (2006)* OGTT WHO-1999 9377 15+
Dem. Rep. of Congo Tanzania (1989 and 2000) [25,26] OGTT/FBG WHO-1985, 1999 7781 15+
Cote d’Ivoire Cameroon (2006)* and Ghana (2002) [27] OGTT WHO-1999 14,110 15+
Ethiopia Tanzania (1989 and 2000) [25,26] OGTT/FBG WHO-1985, 1999 7781 15+
Ghana Ghana (2002) [27] OGTT WHO-1999 14,110 15+
Kenya Tanzania (1989 and 2000) [25,26] OGTT/FBG WHO-1985, 1999 7781 15+
Madagascar Tanzania (1989 and 2000) [25,26] OGTT/FBG WHO-1985, 1999 7781 15+
Malawi Tanzania (1989 and 2000) [25,26] OGTT/FBG WHO-1985, 1999 7781 15+
Mozambique Tanzania (1989 and 2000) [25,26] OGTT/FBG WHO-1985, 1999 7781 15+
Niger Cameroon (2006)* and Ghana (2002) [27] OGTT WHO-1999 14,110 15+
Nigeria Cameroon (2006)* and Ghana (2002) [27] OGTT WHO-1999 14,110 15+
Senegal Cameroon (2006)* and Ghana (2002) [27] OGTT WHO-1999 14,110 15+
South Africa South Africa (1993; 1993; 2001; 2008) [28-31] OGTT WHO-1985, 1999 3780 15+
Uganda Tanzania (1989 and 2000) [25,26] OGTT/FBG WHO-1985, 1999 7781 15+
UR Tanzania Tanzania (1989 and 2000) [25,26] OGTT/FBG WHO-1985, 1999 7781 15+
Zimbabwe South Africa (1993; 1993; 2001; 2008) [28-31] OGTT WHO-1985, 1999 3780 15+
Asia
Bangladesh Bangladesh (2005, 2003, 2007) [32-34] OGTT/FBG WHO-1999, ADA-1997 15,216 20+
Cambodia Cambodia (2005) [35] OGTT WHO-1999 2246 25+
People’s Republic of China  People’s Republic of China (2003) [16] FBG ADA-1997 15,838 35-74
India India (2001; 2004; 2008) [14,15,36] OGTT, SR WHO-1999 69,008 15+
Indonesia Indonesia (2008) [37] OGTT WHO-1999 24,417 15+
Japan Japan (1993 and 2000) [38,39] OGTT WHO-1985 5211 40+
Dem. Rep. of Korea Republic of Korea (1995) [40] OGTT WHO-1985 2520 30+
Republic of Korea Republic of Korea (2006) [41] FBG ADA-1997 5844 21+
Malaysia Malaysia (2006) [42] FBG ADA-1997 34,539 18+
Myanmar Vietnam (2006) [43] FBG WHO0-1999 9057 30-64
Nepal Nepal (2003; 2000; 2006) [44-46] OGTT, FBG WHO-1999, 1985 4693 20+
Philippines Philippines (2004) [47] OGTT WHO0-1999 7044 20-65
Sri Lanka Sri Lanka (2008) [48] OGTT WHO-1999 4532 18+
Taiwan Taiwan (1992, 1994) [49,50] OGTT WHO-1985 4287 30-79
Thailand Thailand (2003) [51] FBG ADA-1997 5350 35+
Viet Nam Vietnam (2006) [43] FBG WHO-1999 9057 30-64
Europe/North America/Oceania
Australia Australia (2002) [52] OGTT WHO-1999 11,247 25+
Australia Australia (2009) [53] SR Known diabetes NA All ages
Belarus Poland (2001) [54,55] OGTT WHO-1985 6842 35+
Belgium The Netherlands (1995) [56] OGTT WHO-1985 2540 50-74
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Table 1 (Continued)

Country Data used (country, year of Screening Diagnostic Sample Age
publication, reference) method criteria size range
Canada Canada (2007; 2008) [57,58] Registry Known diabetes NA 20+
Czech Republic Slovakia [59] OGTT WHO-1999 1517 18+
France France (2008) [60] Treated diabetes NA All ages
France France (2001) [61] SR and FBG Known diabetes, 3508 35-64
ADA 1997
Germany Germany (2003) [62] OGTT WHO-1999 1353 55-74
Germany Germany (2007) [63] SR Known diabetes 310,000  All ages
Germany Germany (2008) [64] FBG WHO-1999 35,869 18+
Greece Greece (2005) [65] FBG ADA-1997 3032 20+
Hungary Slovakia [59] OGTT WHO-1999 1517 18+
Italy Italy (2003) [66] SR Known diabetes 432,747 15+
Netherlands The Netherlands (2003) [56] SR Known diabetes 155,574 20+
Poland Poland (2001) [54,55] OGTT WHO-1985 6842 35+
Portugal Portugal (2009)° OGTT WHO-1999 5147 20-80
Romania Croatia [67] FBG WHO-1999 1653 18-65
Russia Poland (2001) [54,55] OGTT WHO-1985 6842 35+
Serbia Croatia [67] FBG WHO-1999 1653 18-65
Spain Spain (2003) [68] SR Known diabetes 65,651 24+
Spain Spain (1999; 2004; 2006) [69-71] OGTT WHO-1985 9401 20-79
Sweden Sweden (2002) [72] OGTT WHO-1999 6952 25-74
Ukraine Poland (2001) [54,55] OGTT WHO-1985 6842 35+
United Kingdom England (2002; 2003; 2004; SR Known diabetes NA 15 +
2009) [73-75]°
United Kingdom England (2006) [76] OGTT WHO-1985 2529 25-75
United States of America USA (2009) [17] OGTT ADA-1997 2806 20+
Latin America/Caribbean
Argentina Argentina (2004) [77] OGTT WHO-1999 2397 20-69
Brazil Brazil (1996; 1992; 2003) [78-80] OGTT WHO-1985 25,371 30-69
Chile Chile (2002) [81] OGTT WHO-1999 1315 20+
Colombia Colombia (1993) [82] 2hBG WHO-1985 670 30-79
Cuba Jamaica (1999) [83] OGTT WHO-1980 1303 25-74
Ecuador Bolivia (2006) [84] 2hBG WHO-1985 2948 25+
Guatemala Nicaragua (2007)¢ N/A N/A 1993 20+
Mexico Mexico (2003; 2005) [85,86] OGTT/FBG ADA-1997 84,054 20+
Peru Bolivia (2006) [84] 2hBG WHO-1985 2948 25+
Venezuela Brazil (1996; 1992; 2003) [78-80] OGTT WHO-1985 25,371 30-69
Middle-East Crescent
Afghanistan Pakistan (1995, 1999, 1999, 2002) [87-90] OGTT WHO-1985 6441 25+
Algeria Algeria (2001) [91] OGTT WHO-1985 1457 30-64
Egypt Egypt (1995 and 1997) [92,93] OGTT/post WHO-1985 5251 20+
prandial GT
Iran Iran (2003) [94] OGTT WHO-1999 10,368 20+
Iraq Jordan (1998) [95] OGTT WHO-1985 2776 25-79
Kazakhstan Uzbekistan (1998 and 2002) [96,97] 2hBG WHO-1994, 1999 2865 35+
Morocco Morocco (2003) [98] FBG/SR WHO-1980 1802 20+
Pakistan Pakistan (1995, 1999, 1999, 2002) [87-90] OGTT, FBG WHO-1985, ADA-1997 5441 25+
Saudi Arabia Saudi Arabia (1998; 2004; 1997) [99-101] OGTT WHO-1985, ADA 1997 47,573 14+
Sudan Sudan (1996) [102] 2hBG WHO-1985 1284 25-84
Tunisia Tunisia (2007) [103] FBG ADA-1997 3729 20+
Turkey Turkey (2002) [24] 2hBG WHO-1999 24,788 20+
Uzbekistan Uzbekistan (1998 and 2002) [96,97] 2hBG WHO-1994, 1999 2865 35+
Yemen Yemen (2004) [104] OGTT WHO-1999 498 20-69

OGTT, oral glucose tolerance test; FBG, fasting blood glucose; 2hBG, 2-h blood glucose; SR, self-report; NA, not available.

2 J. Mbanya, personal communication (2006).
b 1. Gardete-Correia, J. Boavida, J. Raposo, S. Massano-Cardoso, C. Mesquita, C. Fona, et al., Diabetes Prevalence Study in Portugal. National

Diabetes Program (unpublished data, personal communication) (2009).

¢ S. Wild, personal communication, on behalf of the Scottish Diabetes Research Network, Diabetes prevalence estimates for Scotland (2009).

4 Organizacion Panamericana de Salud (E. Medina, personal communciation), Prevalence of diabetes in Nicaragua. Managua, 2007.

each major IDF geographical region, and IDF member
associations in each member country were asked about
relevant data. Studies were included if they assessed diabetes
prevalence for a defined adult population-based sample, using

WHO or American Diabetes Association (ADA) diagnostic
criteria [7-11], with age-specific prevalences indicated for at
least three distinct age-groups within the 20-79 year range.
Self-report data, or registry data were used if blood glucose
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Table 2 - Prevalence of diabetes and estimated diabetes numbers among adults aged 20-79 years for the years 2010 and

2030: 80 most populous countries.

Country Prevalence (%) adjusted to Numbers of adults with Mean annual
diabetes (000s) increment (000s)
World population National 2010 2030
population
2010 2030 2010 2030
Africa: Sub-Sahara
Angola 3.5 4.7 2.8 3.5 224 506 14
Burkina Faso 3.8 4.6 3.0 3.5 209 470 13
Cameroon 3.9 4.8 4.4 4.8 415 745 16
Cote d’Ivoire 4.7 5.5 4.0 44 394 713 16
Dem. Rep. of Congo 3.2 4.4 2.6 3.2 743 1,760 51
Ethiopia 2.5 3.5 2.0 2.8 826 2,031 60
Ghana 4.3 5.2 3.6 4.3 458 896 22
Kenya 3.5 4.7 2.8 3.7 519 1,231 36
Madagascar 3.2 4.4 2.7 3.5 270 640 18
Malawi 2.3 3.3 1.8 2.3 115 266 8
Mozambique 4.0 5.1 3.3 3.7 329 585 13
Niger 3.9 4.7 3.4 3.7 224 499 14
Nigeria 4.7 5.5 3.9 4.3 2,819 5,316 125
Senegal 4.7 5.6 4.0 4.5 256 503 12
South Africa 4.5 5.6 4.5 4.9 1,283 1,644 18
Uganda 2.2 3.1 1.7 2.2 224 617 20
UR Tanzania 3.2 4.3 2.6 3.3 504 1,155 33
Zimbabwe 4.1 5.3 34 4.0 235 389 8
Asia
Bangladesh 6.6 7.9 6.1 7.4 5,681 10,423 237
Cambodia 5.2 6.5 4.3 5.6 354 724 19
China 42 5.0 45 5.8 43,157 62,553 970
Dem. Rep. of Korea 5.3 6.2 5.7 6.8 943 1,256 16
India 7.8 9.3 7.1 8.6 50,768 87,036 1813
Indonesia 4.8 5.9 4.6 6.0 6,964 11,980 251
Japan 5.0 5.9 7.3 8.0 7,089 6,879 ~11
Malaysia 11.6 13.8 10.9 13.4 1,846 3,245 70
Myanmar 3.2 4.3 2.8 4.3 922 1,755 42
Nepal 3.9 5.2 3.3 4.2 511 1,070 28
Philippines 7.7 8.9 6.7 7.8 3,398 6,164 138
Republic of Korea 7.9 9.0 9.0 11.4 3,292 4,323 52
Sri Lanka 10.9 13.5 11.5 14.9 1,529 2,158 31
Taiwan 7.5 8.5 5.7 6.8 816 1,232 21
Thailand 7.1 8.4 7.7 9.8 3,538 4,956 71
Viet Nam 3.5 4.4 2.9 4.4 1,647 3,415 88
Europe/North America/Oceania
Australia 5.7 6.8 7.2 8.4 1,086 1,503 21
Belarus 7.6 9.0 9.1 111 661 725 3
Belgium 5.3 6.7 8.0 9.6 610 750 7
Canada 9.2 10.9 11.6 13.9 2,866 3,981 56
Czech Republic 6.4 7.8 8.7 10.7 677 793 6
France 6.7 8.3 9.4 11.0 4,164 5,201 52
Germany 8.9 10.2 12.0 13.5 7,494 8,014 26
Greece 6.0 7.4 8.8 10.3 754 875 6
Hungary 6.4 7.8 8.8 10.3 659 727 3
Italy 5.9 7.2 8.8 10.4 3,926 4,483 28
Netherlands 5.3 6.7 7.7 9.5 922 1,178 13
Poland 7.6 9.0 9.3 116 2,675 3,153 24
Portugal 9.6 11.2 12.2 14.4 978 1143 8
Romania 6.9 8.0 8.4 10.0 1,351 1,469 6
Russian Federation 7.6 9.0 9.0 10.9 9,625 10,330 35
Serbia 6.9 8.0 8.6 9.5 613 687 4
Spain 6.6 8.0 8.7 111 2,939 3,866 46
Sweden 5.2 6.2 7.3 8.0 484 556
Ukraine 7.6 9.0 9.6 11.3 3,328 3,349 1
United Kingdom 3.6 4.3 4.9 5.4 2,140 2,549 20

USA 10.3 12.0 12.3 14.0 26,814 35,958 457
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Table 2 (Continued)

Country Prevalence (%) adjusted to Numbers of adults with Mean annual
diabetes (000s) increment (000s)
World population National 2010 2030
population
2010 2030 2010 2030
Latin America/Caribbean
Argentina 5.7 6.5 6.0 6.6 1,558 2,158 30
Brazil 6.4 7.7 6.0 7.8 7,633 12,708 254
Chile 5.7 6.5 6.1 7.2 699 1,006 15
Colombia 5.2 6.2 4.8 6.3 1,427 2,506 54
Cuba 9.5 10.9 11.0 13.5 903 1,143 12
Ecuador 5.9 7.1 5.5 6.8 443 753 15
Guatemala 8.6 10.6 6.9 8.0 465 983 26
Mexico 10.8 12.9 10.1 13.3 6,827 11,910 254
Peru 6.2 7.3 5.6 7.0 962 1,666 35
Venezuela 6.5 7.8 5.9 7.4 1,034 1,840 40
Middle-East Crescent
Afghanistan 8.6 9.9 6.6 7.0 856 1,726 43
Algeria 8.5 9.4 7.4 9.3 1,632 2,850 61
Egypt 11.4 13.7 10.4 12.8 4,787 8,615 191
Iran (Islamic Rep. of) 8.0 9.8 6.1 9.3 2,872 5,981 155
Iraq 10.2 12.0 7.8 9.3 1,176 2,605 71
Kazakhstan 5.8 7.0 5.6 7.1 584 843 13
Morocco 8.3 9.8 7.6 9.7 1,513 2,589 54
Pakistan 9.1 10.5 7.6 9.3 7,146 13,833 334
Saudi Arabia 16.8 18.9 13.6 17.0 2,065 4,183 106
Sudan 4.2 5.2 33 4.0 675 1,367 35
Syrian Arab Republic 10.8 13.2 8.3 11.0 974 2,099 56
Tunisia 9.3 11.0 8.5 11.7 602 1,052 22
Turkey 8.0 9.4 7.4 9.6 3,679 6,323 132
Uzbekistan 5.2 6.6 4.0 5.8 674 1,407 37
Yemen 3.0 3.5 2.5 2.9 270 622 18

assessment was not available. The final selection of a study or
studies for each country was determined by the study size,
response rate, diagnostic criteria used (with preference for the
oral glucose tolerance test) and by assessing the degree to which
studies reflected the national population. The final selection
included 133 studies from 91 countries. For those countries that
did not have their own suitable study, a study (or studies) from
another country were used, with selection of that study on the
basis of the ethnic and socio-economic similarity of the
population, as well as geographical proximity. National
member associations of the IDF assisted with choice of which
other country to use. Estimates were based on the total diabetes
population, including those newly diagnosed on blood glucose
testing by surveys, and those with type 1 diabetes.

2.2. Statistical methods

Prevalence estimates were derived for adults aged 20-79 years.
Smoothed age-specific (5 year intervals) and sex-specific
prevalence estimates were generated by applying logistic
regression models using SPSS Version 15.0 (SPSS, Chicago, IL)
to the available data, including a quadratic term to allow
flattening for older ages. The age-specific data were centred on
the mid-point of each age-group, and weighted by the number
of cases with and without diabetes. Open-ended age-groups
(such as 65+) were treated as if the open age-group were of the
same size as the highest inclusive group (e.g. 55-64).

The smoothed age- and sex-specific prevalences were then
applied to each national population distribution for the years
2010 and 2030 (United Nations Population estimates [12]) to
estimate national prevalence and numbers of adults with
diabetes. The age-specific prevalences of each country were
also applied to the world population distribution to determine
age- and sex-adjusted prevalences for each country. For
countries designated as developing, by the UN classification
[12] (i.e. all countries outside Europe, except Australia, Canada,
Japan, New Zealand, USA, Singapore, Hong Kong and Taiwan),
for which separate urban and rural prevalences were avail-
able, these were applied to the urban and rural components of
the national adult population. For cases in which only urban or
only rural data were available, urban prevalences were
assumed to be twice those of rural, in keeping with previous
assessments [1]. For the countries with multiple studies, data
were combined. The same age- and sex-specific prevalence
data were applied to 2010 and 2030, so that changes in national
estimates were only affected by demographic (i.e. age, sex and
urbanization) changes for each country.

Countries were assigned to regions based on the IDF
membership regions (Africa; Eastern Mediterranean and
Middle-East (EMME); Europe; North America; South and
Central America (SACA); South Asia; Western Pacific).

For several of the studies (Canada, France, Italy, Nether-
lands, Norway, Slovenia, United Kingdom) data were only
available on self-reported diabetes. To account for undiagnosed
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Table 3 - Prevalence® of diabetes and estimated diabetes numbers by region among adults aged 20-79 years for the years

2010 and 2030.

2010 2030 2010/2030
Total adult  No. of adults Diabetes Total adult  No. of adults Diabetes Increase in
population  with diabetes prevalence population with diabetes prevalence the no. of adults
(000s) (000s) (%) (000s) (000s) (%) with diabetes (%)
Africa 379 12.1 3.8 653 23.9 4.7 98.1
EMME 344 26.6 9.3 533 51.7 10.8 93.9
Europe 646 55.4 6.9 659 66.5 8.1 20.0
N America 320 37.4 10.2 390 53.2 12.1 42.4
S & C America 287 18.0 6.6 382 29.6 7.8 65.1
S Asia 838 58.7 7.6 1200 101.0 9.1 72.1
W Pacific 1531 76.7 4.7 1772 112.8 5.7 47.0
World 4345 284.8 6.4 5589 438.7 7.7 54.1

@ Prevalences for each region are standardized to world age distribution of that year.

diabetes, the prevalences of diabetes for the United Kingdom
and Canada were multiplied by a factor of 1.5, in accordance
with local recommendation (UK) and data from the USA
(Canada), and for the other countries doubled, based on data
from a number of nearby countries.

3. Results

There were 133 studies identified from 91 countries. The data
sources and the results for the 80 most populous countries
(those with 2010 adult population of greater than 6.307 million,
with a combined 2010 population of 95% of the world adult
population) are shown in Tables 1 and 2. There were 47 of the
80 countries that had their own data (85 separate studies).
Details of prevalence and case numbers for all 216 countries
can be found in the online Appendix.

The highest regional prevalence (Table 3) for 2010 (after age-
standardization to the world population) was for North
America, followed by the EMME and South Asia. The African
region is expected to have the largest proportional increase in
adult diabetes numbers by 2030, followed by the EMME, though
North America will continue to have the world’s highest
prevalence. Every region will have an increase in numbers well
in excess of adult population growth, and total numbers with
diabetes are likely to increase by 50% over the 20 years.

Considering only the 91 countries in which prevalence
studies have been undertaken, 5 of the 10 world’s highest
national prevalences occur in the Middle-East (Table 4),
although only Saudi Arabia (18.7%) is among the 80 most
populous. The Gulf States have prevalences similar to that of
Saudi Arabia, and 20 of the EMME Region’s 22 countries have
prevalences above the world 2010 prevalence of 6.4%.

Table 5 shows the 10 countries with the largest numbers of
people with diabetes. As might be expected, the countries with
the largest populations have the highest number of persons
with diabetes. Only Bangladesh and Nigeria of the world’s 10
most populous countries are not among the 10 countries with
the highest diabetes numbers (replaced by Germany and
Mexico) for 2010.

There are marked differences between developed and
developing countries. Fig. 1 shows current estimated numbers
of people with diabetes by age-group for 2010 and 2030. For
developing countries, adult diabetes numbers are likely to
increase by 69% from 2010 to 2030, compared to 20% for
developed countries, whereas total adult populations are
expected to increase by 36% and 2% respectively. For the
developing countries, increases in diabetes numbers are
expected for each age-group, with a doubling for the over
60-year age-group. For developed countries, an increase (38%)
is only expected amongst the over 60s, with slight decreases
predicted for the younger age-groups. Currently, the greatest

Table 4 - Top 10 countries for diabetes prevalence in 2010 and 2030.

2010 2030
Country Prevalence (%) Country Prevalence (%)
1 Nauru 30.9 Nauru 33.4
2 United Arab Emirates 18.7 United Arab Emirates 21.4
3 Saudi Arabia 16.8 Mauritius 19.8
4 Mauritius 16.2 Saudi Arabia 18.9
5 Bahrain 15.4 Reunion 18.1
6 Reunion 15.3 Bahrain 17.3
7 Kuwait 14.6 Kuwait 16.9
8 Oman 13.4 Tonga 15.7
9 Tonga 134 Oman 14.9
10 Malaysia 11.6 Malaysia 13.8

Only includes countries where surveys with blood glucose testing were undertaken for that country.
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Table 5 - Top 10 countries for numbers of people aged 20-79 years with diabetes in 2010 and 2030.

2010 2030

Country No. of adults with Country No. of adults with

diabetes (millions) diabetes (millions)
1 India 50.8 India 87.0
2 China 43.2 China 62.6
3 USA 26.8 USA 36.0
4 Russian Federation 9.6 Pakistan 13.8
5 Brazil 7.6 Brazil 12.7
6 Germany 7.5 Indonesia 12.0
7 Pakistan 7.1 Mexico 11.9
8 Japan 7.1 Bangladesh 10.4
9 Indonesia 7.0 Russian Federation 10.3
10 Mexico 6.8 Egypt 8.6

number of people worldwide with diabetes is in the 40-59
year-old age-group, but by 2030, there will be slightly more
people with diabetes in the 60-79 year-old age-group.

The overall total predicted increase in numbers with
diabetes from 2010 to 2030 is 54%, at an annual growth of
2.2%, which is nearly twice the annual growth of the total
world adult population. Thirty-six percent of the anticipated
absolute global increase of 154 million people with diabetes is
projected to occur in India and China alone.

4, Discussion

These estimates suggest that in 2010 there will be 285 million
people worldwide with diabetes, with considerable disparity
between populations and regions. The pattern of diabetes
varies considerably according to countries’ economic status.
For developed countries, the majority with diabetes are aged
over 60 years, whereas for developing countries most people
with diabetes are of working age, between 40 and 60 years.
This difference is likely to still be present in 2030, although less
marked, as the average age of developing countries’ popula-
tions will increase slightly more than in the developed
countries. Population growth, ageing of populations, and
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Fig. 1 - Numbers of adults with diabetes in developed and
developing countries in 2010 and 2030, according to age-

group.

urbanization with associated lifestyle change is likely to lead
to a 54% increase in worldwide numbers with diabetes by 2030.

These projections are somewhat higher than predictions
made only a few years ago [4], with a greater discrepancy from
those made in 1998 [2]. The current estimate for 2010 of 285
million adults with diabetes is 67% higher than the 2004
published estimate for the year 2000 [4], and our 2030 estimate
of 439 million is 20% higher than the same study’s estimate for
2030 [4]. Comparisons with other older estimates show even
greater differences. In 1998, King et al. [2] estimated 300
million adults with diabetes for 2025. We used a different
statistical technique to that used in the most recent WHO
estimates [4], but doubt that this is the cause for the increase in
prevalence, as prevalences tended to be similar for those
countries based on the same original studies, but differed
when based on different reports (which applied for the
majority of cases). We believe that the increases reported in
the current estimates are likely to relate to the use of more
recent studies, most of which reported higher prevalences
than earlier studies; this was the case for a number of the
largest countries, with newer reports showing higher pre-
valences for India [13-15], China [16], and USA [17] than those
used previously [18-20].

Thus, the likeliest explanation for the differences is that
prevalence is genuinely increasing, as a consequence of
increasing incidence (due to demographic changes such as
ageing, and as the undesirable result of risk factors such as
obesity and sedentary life becoming more common), and also
a result of better health care improving longevity of people
with diabetes.

We have not addressed the issues of changing incidence,
nor whether medical care will increase lifespan with diabetes.
We have based our projections for 2030 on predicted
demographic changes: urbanization and ageing. Urbanization
in developing countries is associated with a more sedentary
lifestyle tending to increase diabetes prevalence [18], so to
some extentis a proxy for lifestyle changes. The challenge is to
minimize the detriments of urbanization, as the process is
unlikely to be reversed. Specific lifestyle intervention pro-
grams have been shown to be efficacious [21,22] in reducing
diabetes incidence. Apart from the impact of urbanization, we
have not attempted to account for the effects of changes in risk
factors (e.g. obesity), as accurately assessing the relationship
between risk factors and diabetes is difficult across the diverse
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global population. Thus, if the prevalence of obesity and other
risk factors continue to rise, it is likely that the estimates
presented here will be lower than the actual figures.

The principal issue of course is the accuracy of our
estimates. The major limitations are paucity of data, which
applies varyingly throughout the world, and the representa-
tiveness of studies chosen. Thus, only 37 out of the 133 studies
were national studies, with only two of these (Iceland, Turkey
[23,24]) in Europe. Studies were only available from 5 out of 50
sub-Saharan African countries, and data from Poland were
used for 7 Eastern European countries. There is a clear need for
more studies on the prevalence of diabetes. We can have most
confidence in results from regions where repeated surveys
have shown similar patterns. This particularly applies to the
Middle-East, and small Pacific Island states, where a number
of surveys has quantified the problem.

The worldwide pattern is dominated by large countries,
and these data highlight the extent to which demographic
changes in India, China and Brazil are likely to affect the total
numbers with diabetes. Each of these countries has had
relatively recent national surveys, so that the likelihood of
unrepresentative data is reduced.

In summary, these results serve as another piece of
evidence that diabetes is continuing to be an increasing
international health burden. The estimates here are higher
than those previously made [4], which supports the concern
that they were conservative, and that the prevalence of
diabetes continues to rise. Ageing and urbanization are
increasingly adding to the burden of diabetes in developing
countries, where resources for dealing with the associated
clinical problems are most scarce.
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