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Chapter 11: International Comparisons  

¶ In 2016, as seen over the past decade, Taiwan, the United States, and the Jalisco region of Mexico reported the 
highest incidence of treated ESRD, with rates of 493, 378, and 355 patients per million general population (PMP; 
Figure 11.2), respectively. Nearly 40% of countries had incidence rates of treated ESRD <120 patients PMP, with 
South Africa reporting the lowest incidence rate of 22 treated ESRD patients PMP in 2016.  

¶ Incidence rates of treated ESRD have remained relatively stable in approximately half of countries since 2003, 
either declining modestly or rising by only 1% or less per year from 2003 to 2016 in countries which reported data 
over this time period. In contrast, treated ESRD incidence rates rose an average of 2% to 4% per year in nearly 30% 
of countries (including the United States at 2% per year), and rose an average of 6% to 19% per year from 2003-
2016 in Thailand, Malaysia, the Republic of Korea, the Jalisco region of Mexico, Singapore, the Philippines, and 
Taiwan (Figure 11.3.b). 

¶ In 2016, large variation was seen across countries in whether diabetes mellitus (DM) was the primary cause of 
ESRD among incident treated ESRD patients, ranging from: approximately 66% of incident treated ESRD patients 
in Malaysia, Singapore, and the Jalisco region of Mexico, to less than 16% in Norway, Latvia, and Romania (Figure 

11.4.b). From 2003 to 2016, the Jalisco region of Mexico and Malaysia had the highest average yearly increases 

overall in the rates of ESRD incidence due to diabetes (Figure 11.5). 

¶ In 2016, among young adults (aged 20-44 years), the United States reported the highest ESRD incidence rate at 
134 PMP, followed by Malaysia at 111 PMP, with most countries having treated ESRD incidence rates <50 PMP in 
this young age group (Figure 11.7.a). 

¶ Taiwan, Japan, the United States, and Singapore had the highest reported prevalence of treated ESRD in 2016, at 
3,392, 2,599, 2,196, and 2,076 PMP (Figure 11.9). In contrast, 13%, 50%, and 31% of countries had a prevalence of 
treated ESRD PMP of <500, 500-999, and 1,000-1,999, respectively.  

¶ From 2003 to 2016, Taiwan and Thailand reported the highest average yearly increase in the prevalence of 
treated ESRD PMP (Figure 11.11.b) with prevalence rising by 122 and 106 persons PMP per year, respectively. In 
comparison, 44%, 33%, and 17% of countries had an average yearly increase in the prevalence of treated ESRD of 
<25, 25-48, and 53-84 persons PMP per year over the time period from 2003 to 2016. 

¶ Large international variation exists in the use of the different renal replacement therapies (RRT; Figure 11.12). In 
approximately one-fourth of countries, 50-70% of treated ESRD patients are living with a kidney transplantɂ
particularly in northern European countries. In contrast, in approximately one-third of countries, less than 20% of 
treated ESRD patients are living with a kidney transplant. In most nations, in-center hemodialysis (HD) was the 
predominant RRT modality.  

¶ Among dialysis patients, in-center HD was the chosen modality for greater than 80% of dialysis in 79% of 
countries (Figure 11.15). In 2016, the highest utilization of peritoneal dialysis (PD) occurred in Hong Kong (71%), 
the Jalisco region of Mexico (61%), Guatemala (57%), New Zealand (30%), Thailand (28%), and Qatar (27%); for the 
remaining countries, PD utilization was less than 22% of dialysis patients. 

¶ In 2016, the Jalisco region of Mexico, Spain, the United States, and the Netherlands reported the highest rates of 
kidney transplantation, with 59-79 transplants PMP (Figure 11.16.a). When expressed relative to the size of the 
prevalent dialysis population, the highest rates of kidney transplantation per 1,000 dialysis patients occurred in 
Kazakhstan (171 per 1,000), Belarus (167 per 1,000), Norway (162 per 1,000), the Netherlands, Finland, and 
Scotland (from 119 to 152 per 1,000). Thirty-one percent of countries indicated less than 30 kidney transplants per 
1,000 dialysis patients (Figure 11.16.b). 
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Introduction  

This chapter examines international trends in the 

treatment of end-stage renal disease (ESRD). The 

number of countries and regions represented in this  

ÙÅÁÒȭÓ !ÎÎÕÁÌ $ÁÔÁ 2ÅÐÏÒÔ (ADR) increased to 79, 

with the addition of Iraq. We welcome our newest 

contributor.  

This work is made possible by the substantial 

efforts of many individuals from all participating 

countries, through collecti ng and contributing data 

for this international collaboration . We sincerely 

thank all the country registries for their dedicated 

efforts in providing  their data for this effort . Specific 

contributors to this effort  are listed at the end of the 

chapter. The information in this chapter is designed 

to serve as a resource for the worldwide ESRD 

communityɂto inform health care policies, while 

stimulating meaningful research designed to 

improve care of ESRD patients. 

Our goal is for the presented comparisons to 

increase awareness of the international trends, 

similarities, and differences in key ESRD treatment 

measures. Participating countries provide data 

through completion of a standardized survey form. 

Actual data collection methods vary considerably 

across countries; therefore any direct comparisons 

require caution.  

In some countries (e.g., United States), data are 

based in part upon claims submitted for billing 

purposes; such data tends to provide nearly 100% 

ascertainment of ESRD. However, countries using 

other data collection methods have also been very 

successful in identifying ESRD in their populations. 

In some countries/ registries, however, 100% 

ascertainment of persons treated for ESRD may not 

be feasible.  

The international comparisons presented in this 

chapter do not adjust for demographic differences. 

Most European countries, Japan, and other nations 

have rapidly aging populations. As ESRD rates tend 

to rise with age, such nations may report higher 

rates of ESRD as compared to those with younger 

populations, although many other factors play a role 

(mortality  rates, acceptance rates to an ESRD 

program, etc.). This chapter is intended to broadly 

characterize (i.e., provide descriptive data on) the 

populations receiving renal replacement therapy 

around the world . Thus whether a registry achieves 

90%, 95%, or >99% ascertainment of ESRD within 

their country, the key messages in this chapter 

remain very relevant. 

The degree of unrecognized ESRD and access to 

renal replacement therapy (RRT) varies widely 

across countries. Where access to RRT is limited , 

reported ESRD incidence and prevalence may 

substantially underestimate the true rates of 

irreversible kidney failure. On the other hand, in 

some countries where RRT is widely available, when 

patients decline dialysis or transplantation true 

ESRD incidence may also be underestimated. The 

ÔÅÒÍ ȰÃÏÎÓÅÒÖÁÔÉÖÅ ËÉÄÎÅÙ ÍÁÎÁÇÅÍÅÎÔȱ is used to 

describe patients who choose to forego or postpone 

RRT while continuing active medical care by 

nephrologists and other providers (Robinson et al., 

2016). The information presented in this chapter 

reflects only patients who are currently on dialysis 

or have received a kidney transplant. Thus, the data 

and trends reported represent ȰÔÒÅÁÔÅÄ %32$Ȣȱ  

The United States Renal Data System (USRDS) 

welcomes any suggestions to further improve the 

content of this chapter for the benefit of the 

international community, and invites all renal 

registries to participate in this data collection and 

collaboration. Feel free to contact us via email at 

USRDS@usrds.org ɀ as there are many countries not 

yet represented. Efforts to increase international 

engagement and enhance the content will continue 

to be a focus of this chapter. We also wish to make 

readers aware of the Share-RR initiative (SHARing 

Expertise to support the set-up of Renal Registries), 

which is an advocacy effort supported by the 

International Society of Nephrology (ISN), with 

collaboration by many different national renal 

registries. The goal of Share-RR is to develop 

informational resources that can be used by leaders 

to help develop a renal registry in their  country 

(https://www.theisn.org/advocacy/share-rr). 

Through this effort, a survey recently has been 

distributed to registries in >90 countries to 

understand the types of processes used for registry 

https://www.theisn.org/advocacy/share-rr
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data collection within each country; its goal is to 

inform current and futu re registries regarding 

different approaches used for registry data 

collection. We are also excited by the development 

of a newly established international pediatric 

registry, the International Pediatric Nephrology 

Association Global RRT Registry, which is very useful 

for understanding numerous aspects of ESRD 

among pediatric patients across many countries 

(http://ipna -online.org/content/registry -0). 

Methods 

The findings presented in this chapter result from 

analyses of ÅÁÃÈ ÃÏÕÎÔÒÙȭÓ aggregate data provided 

in response to a request by the USRDS for a 

ÃÏÕÎÔÒÙȭÓ ÒÅÇÉÓÔÒÙ ÔÏ ÃÏÍÐÌÅÔÅ Á ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÆÏÒÍ 

indicating various aspects of patients receiving RRT 

for ESRD. A copy of the Data Collection Form is 

available on the USRDS website. 

Data tables formerly presented with in the 

content of this chapter are now located in Reference 

Table N. For an explanation of the analytical 

methods used to generate the study cohorts, figures, 

and tables in this chapter, see the section on Chapter 

11 in the ESRD Analytical Methods chapter. 

Downloadable Microsoft Excel and PowerPoint files 

containing the data and graphics for these figures 

are available on the USRDS website. 

Incidence of Treated ESRD 

In 2016, reported incidence rates of treated ESRD 

varied greatly across countries (Figures 11.1 and 11.2). 

Taiwan, the United States, the Jalisco region of 

Mexico, and Thailand reported the highest 

incidence of treated ESRD, at 493, 378, 355, and 346 

individuals per million general population (PMP). 

The next highest rates, ranging from 200ɀ333 PMP, 

were reported by Singapore, the Republic of Korea, 

Japan, Malaysia, Greece, Portugal, Hungary and 

Canada. The lowest treated ESRD incidence rates, 

ranging from 22 to 85 PMP, were reported by South 

Africa, Ukraine, Belarus, Bangladesh, Russia, Jordan, 

Peru, Colombia, Iran, Albania, and Estonia.  

Trends in the incidence of treated ESRD from 

2003 to 2016 also varied greatly across countries, as 

shown in Figure 11.3. Incidence rates of treated ESRD 

have remained relatively stable in approximately 

half of countr ies since 2003, either declining 

modestly or ÒÉÓÉÎÇ ПΫ.0% per year from 2003 to 2016 

in countries which reported data over this time 

period. In contrast, treated ESRD incidence rates 

rose an average of 2% to 4.1% per year in nearly 30% 

of countries (includ ing the U.S. at 2.2% per year), 

and rose an average of 6% to 19% per year from 

2003-2016 in Thailand, Malaysia, the Republic of 

Korea, the Jalisco region of Mexico, Singapore, the 

Philippines, and Taiwan. 

 

http://www.ipna-online.org/content/registry-0
http://www.ipna-online.org/content/registry-0
http://ipna-online.org/content/registry-0
https://www.usrds.org/2017/appx/USRDS_International_Data_Collection_Form_17.pdf
https://www.usrds.org/2018/view/Default.aspx
https://www.usrds.org/reference.aspx
https://www.usrds.org/reference.aspx
https://www.usrds.org/2018/view/v2_00_appx.aspx#Chapter11
https://www.usrds.org/2018/view/v2_00_appx.aspx#Chapter11
https://www.usrds.org/2018/view/v2_00_appx.aspx
https://www.usrds.org/2018/view/Default.aspx


2018 USRDS ANNUAL DATA REPORT | VOLUME 2: ESRD IN THE UNITED STATES 

552 

vol 2 Figure 11.1 Geographic variation in the incidence rate of treated ESRD (per million population), by country, 2016 

 

Data source: Special analyses, USRDS ESRD Database. Data presented only for countries from which relevant information was available. Data unavailable for countries pictured above in gray. All 
rates are unadjusted. Data for Belarus from 43 of 51 RRT centers. Data for Canada exclude Quebec. Data for France exclude Martinique. Data for Guatemala exclude pediatric ESRD patients and 
patients receiving non-institutional RRT. Data for Indonesia represent the West Java region. Data for Italy representative of 35% (7 out of 19 regions) of ESRD patient population. Japan includes 
dialysis patients only. Data from Latvia representative of 80% of ESRD patient population. Data for Serbia approx. 30% less than reported in 2015 due to incomplete reporting. United Kingdom: 
England, Wales, Northern Ireland (Scotland data reported separately). Abbreviation: ESRD, end-stage renal disease; PMP, per million population; RRT, renal replacement therapy. NOTE: Data 
collection methods vary across countries, suggesting caution in making direct comparisons. 
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vol 2 Figure 11.2 Incidence rate of treated ESRD (per million population), by country, 2016 

 

Data source: Special analyses, USRDS ESRD Database. Data presented only for countries from which relevant information was available. All rates are 
unadjusted. Data for Belarus from 43 of 51 RRT centers. Data for Canada exclude Quebec. Data for France exclude Martinique. Data for Guatemala 
exclude pediatric ESRD patients and patients receiving non-institutional RRT. Data for Indonesia represent the West Java region. Data for Italy 
representative of 35% (7 out of 19 regions) of ESRD patient population. Japan includes dialysis patients only. Data from Latvia representative of 80% 
of ESRD patient population. Data for Serbia approx. 30% less than reported in 2015 due to incomplete reporting. United Kingdom̂ : England, Wales, 
Northern Ireland (Scotland data reported separately). Abbreviations: ESRD, end-stage renal disease; RRT, renal replacement therapy; sp., speaking. 
NOTE: Data collection methods vary across countries, suggesting caution in making direct comparisons.  
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vol 2 Figure 11.3 Trends in the incidence rate of treated ESRD (per million population/year), by country, 
2003-2016 

(a) Ten countries having the highest percent increase in ESRD incidence rate in 2003/ 04 versus that in 2015/ 16,  
plus the United States 

 

Figure 11.3 continued on next page. 
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vol 2 Figure 11.3 Trends in the incidence rate of treated ESRD (per million population/year), by country, 
2003-2016 (continued) 

(b) Average yearly change in the treated ESRD incidence rate from 2003-2016 

 

Data source: Special analyses, USRDS ESRD Database. Data presented only for countries from which relevant information were available. All rates 
are unadjusted. (a) Ten countries having the highest percentage rise in 2015-2016 versus that in 2003-2004, plus the United States. (b) Estimates 
derived from linear regression. Abbreviation: ESRD, end-stage renal disease. NOTE: Data collection methods vary across countries, suggesting 
caution in making direct comparisons.  
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Diabetes as Primary Cause of End-Stage 
Renal Disease in Incident Patients 

In this section, we highlight  diabetes mellitus 

(DM)  as the predominant likely underlying cause of 

treated ESRD worldwide. It should be noted that 

many other etiologies of kidney disease and ESRD 

exist, including hypertension, a variety of 

glomerulonephriti des, tubulointerstitial disorders , 

inherited or congenital disorders, cancer, 

environmental toxins or drug toxicity , and other 

dietary or environmental factors that may be 

particularly relevant in some regions.  

Nearly 71% of the countries participating in this 

report provided data on the incidence of treated 

ESRD with assigned primary cause being DMɂa key 

contributor to the global burden of kidney disease 

and ESRD. In 2016, Malaysia, Singapore, and the 

Jalisco region of Mexico reported the highest 

proportions of patients with new ESRD due to DM, 

at 67%, 66%, and 65% (Figure 11.4.a). Furthermore, 

DM was listed as the primary cause of new ESRD for 

40-50% of patients in Brazil, Slovakia, Uruguay, 

Hungary, Thailand, Jordan, Japan, Qatar, Kuwait, 

Taiwan, the U.S., Indonesia, Chile, New Zealand, 

Hong Kong, Israel, and the Republic of Korea. In 

contrast, in 2016, DM was the primary cause of 

ESRD for 20% or less of new ESRD patients in 

Albania, South Africa, the Netherlands, Russia, Italy, 

Estonia, Lithuania, Iceland, Norway, Latvia, and 

Romania. 

In 2016, the Jalisco region of Mexico had the 

highest ESRD incidence rate due to DM, at nearly 

231 new ESRD patients PMP (Figure 11.4.b). Thirty  

countries provided incidence rates of ESRD due to 

DM for the entire period from 2003 to 2016 (Figure 

11.5) These data indicate an overall rise in the 

incidence of treated ESRD due to DM in most, but 

not all, of these nations. The greatest average yearly 

increase in diabetes-related ESRD incidence rates 

from 2003 to 2016 has occurred in the Jalisco region 

of Mexico and Malaysia where incidence rates of 

treated ESRD due to diabetes have increased an 

average of 7.8 and 9.5 patients PMP per year, 

respectively, over this 14 year time period. In some 

countries, the overall percent increase from 2003 to 

2016 has been especially largeɂfrom 50% to 360% 

(Figure 11.6). These included Hong Kong, Australia, 

the United Kingdom , Bosnia and Herzegovina, 

Singapore, the Republic of Korea, Malaysia, the 

Philippines, Iceland, and Russia. Furthermore, in 

Thailand the incidence of ESRD due to DM has 

more than doubled since 2010.  

It is conceivable that the practice of assigning 

primary cause of ESRD may have changed in some 

countries over this reporting period, and thus 

methodology rather than true trends may have 

contributed to the observed changes. However, we 

currently have no information regarding the extent 

of this possibility for any of the countries. 
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vol 2 Figure 11.4 Incidence of treated ESRD due to diabetes as the assigned primary cause of ESRD cause, by 
country, 2016 

(a) Percentage of incident ESRD patients 

 

Figure 11.4 continued on next page.  
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vol 2 Figure 11.4 Incidence of treated ESRD due to diabetes as the assigned primary cause of ESRD cause, by 
country, 2016 (continued) 

(b) Incidence rate of treated ESRD (per million population) 

 

Data source: Special analyses, USRDS ESRD Database. Data presented only for countries from which relevant information were available. Data for 
Belarus from 43 of 51 RRT centers. Data for Canada exclude Quebec. Data for France exclude Martinique. Data for Indonesia represent the West 
Java region. Data for Italy representative of 35% (7 out of 19 regions) of ESRD patient population. Japan includes dialysis patients only. Data from 
Latvia representative of 80% of ESRD patient population. Data for Serbia approx. 30% less than reported in 2015 due to incomplete reporting. 
United Kingdom̂: England, Wales, Northern Ireland (Scotland data reported separately). Abbreviations: ESRD, end-stage renal disease; RRT, renal 
replacement therapy; sp., speaking. NOTE: Data collection methods vary across countries, suggesting caution in making direct comparisons. 

  


