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There has been considerable effort within individual
countries to improve the care of patients with kidney
disease. There has been no concerted attempt to
summarize these efforts, and therefore little is known
about structuring health systems to facilitate acute kidney
injury and chronic kidney disease (CKD) care and
integration with national and international
noncommunicable disease strategies. As part of the
“Closing the Gaps Initiative,” the International Society of
Nephrology will conduct for the ﬁrst time a survey of the
current state of global kidney care covering both acute
kidney injury and CKD and present the results in a Global
Kidney Health Atlas. Data will be collected via an online
questionnaire and targeted at national nephrology
societies, policymakers, and consumer organizations.
Individual country information will be provided by at least
3 stakeholders. The Global Kidney Health Atlas will provide
concise, relevant, and synthesized information on the
delivery of care across different health systems to facilitate
understanding of performance variations over time and
between countries. First, it will provide an overview of
existing CKD care policy and context in the health care
system. Second, it will provide an overview of how CKD
care is organized in individual countries and a description
of relevant CKD epidemiology between countries and
regions, focusing on elements that are most germane to
service delivery and policy development. Finally, synthesis,
comparison, and analysis of individual country/regional
data will be provided as a platform for recommendations to
policymakers, practitioners, and researchers.
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hronic kidney disease (CKD) and acute kidney injury
(AKI) are both recognized as global public health
problems because of associations with adverse health
outcomes, high health care costs, and poor quality of life.1–4
Moreover, CKD is not only common, harmful, and treatable but is also linked to other major noncommunicable
chronic diseases (NCDs) such as diabetes, hypertension, and
cardiovascular diseases.5,6 As a result of increasing attention
to the costs and consequences of CKD and AKI, there has
been considerable effort within individual countries to
improve the care of this vulnerable population.7–12 Anecdotal
evidence suggests that there is substantial inter- and intracountry as well as regional variability in the approaches taken
and the progress made.13 Because there has been no concerted
effort to summarize work and progress to date, little is known
about the best way to structure health systems to facilitate
CKD and AKI prevention and control or how to integrate
these objectives into emerging national and international
NCDs management strategies.1,14,15
This proposal describes a state-of-the-art knowledge synthesis that will close this knowledge gap and facilitate more
coordinated efforts for CKD and AKI prevention and control
across the globe.1,15 It describes the development of a systematic data repository, the Global Kidney Health Atlas
(GKHA), under the auspices of the International Society of
Nephrology (ISN). The GKHA will summarize the structure,
format, and outcomes associated with national, regional, and
global efforts to improve kidney care in all world regions. This
is more germane with the current momentum to push
countries toward universal health care (UHC).16,17 It is unclear what this would mean for kidney care and the readiness
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of countries and regions on the speciﬁcs of care organization
to accomplish UHC for the many patients with kidney diseases. This project will determine the global status of kidney
care structures and organization toward achieving UHC and
devise policy implications for including CKD in the global
NCD agenda. The objectives of the GKHA are as follows:
1. To provide a high-level overview of the current state of kidney
care and how it is organized and structured around the world
as well as the burden and consequences of CKD and AKI.
2. To conduct a comparative analysis and data synthesis of the
collated information across countries and ISN regions to
identify key strengths and weaknesses of various systems
and explore opportunities for regional networking and
collaborations for optimal kidney care around the world.
3. To provide a platform for championing the cause of CKD
as a leading NCD and assist in advocacy with major
stakeholders (World Health Organization, United Nations,
Organization for Economic Cooperation and Development, European Union) to increase the proﬁle of CKD as a
public health issue.
4. To provide the foundation for a global CKD and AKI care
surveillance network.
METHODS
Scope and mandate
We reviewed the mandate provided by the ISN and existing frameworks/initiatives of a similar nature to develop a blueprint/plan of
work for the GKHA. The documents reviewed included AKI “0 by
25,” World Heart Federation “25 by 25,” International Diabetes
Federation Global Diabetes Atlas, the WHO Global Atlas on Cardiovascular Disease Prevention and Control as well as several United
Nations Policy Documents on strategies and policy for NCDs.18–26
The work will be carried out across all countries (193 states recognized by the United Nations with a speciﬁc focus on 130 countries
with ISN-afﬁliated societies) through the 10 ISN Regional Boards, to
be led by a steering committee and work group within the stipulated
timeline (Appendix 1):
1. Africa
2. Eastern and Central Europe
3. Latin America and the Caribbean
4. Middle East
5. North America and the Caribbean
6. North and East Asia
7. Oceania and South East Asia
8. National Independent States and Russia
9. South Asia
10. Western Europe
Identiﬁcation and use of regional and country-speciﬁc project
leaders
We will utilize our international contacts, collaborators, and ISN
leadership and regional boards to facilitate identiﬁcation and
engagement of project leaders at regional and country levels, which
will include individual country nephrology association leadership
and opinion leaders across regions and countries.
Roles for regional project leadership
a. To organize and follow up on responses for all countries within
the region
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b. To serve as a link between the steering committee, ISN, and
regional stakeholders
c. To serve as a resource for additional data sources and contacts for
surveys
d. To identify or serve as an opinion leader on the project for the
region
e. To identify or serve as a resource person to vet and review regional
data
Roles for individual country project leadership
a. To organize and follow up on responses within the country
b. To serve as a link between the steering committee, ISN, and
country stakeholders
c. To serve as a resource for additional data sources and contacts for
surveys
d. To identify or serve as a national opinion leader
e. To identify or serve as a resource person to vet and review national
data
Ethical approval
The project is approved by the University of Alberta Research Ethics
Committee (Protocol number: PRO00063121).
PROJECT CONDUCT/APPROACH

The project will involve 2 major elements: (A), desk research
and (B), a survey including a mix of quantitative and qualitative methods.
A. Desk research

The desk research includes a review of published scientiﬁc
literature, government reports, and other relevant data sources on the various aspects of CKD epidemiology and health
systems characteristics using the WHO UHC domains (service delivery, health work force, information systems, medicines and medical products, ﬁnancing, and leadership)
(Tables 1–3). Although the published literature is important
to consider, much of the available evidence is expected to be
in the gray literature, including websites and reports with
limited circulation. We will engage the various country and
regional project leaders to identify these sources and will
conduct a detailed gray literature search designed by an expert
research librarian. The speciﬁc research elements in this
section are (i) scoping literature review of national health
systems characteristics based on the UHC domains focusing
on important elements relevant to CKD care organization and
delivery and (ii) systematic review of relevant CKD epidemiology data (burden and outcomes) across countries and
regions.
Scoping review of health systems’ characteristics based on
UHC domains and elements speciﬁc to CKD. The steps in data

collation are as follows:
i. The review will ﬁrst cover CKD risk factors (biological,
behavioral, sociodemographic) available from relevant
sources including the WHO Observatory, Organization for
Economic Cooperation and Development, World Bank,
and related international and regional organizations.
ii. We will utilize data from recent Global Burden of Disease
(GBD) study work, and the WHO Global Health
Kidney International Supplements (2017) 7, 145–153
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Table 1 | A summary of the project approach: methodology and data sources
Objective
To obtain a snapshot of individual
country and regional health
systems characteristics and
speciﬁc elements relevant to CKD
care
To obtain data on relevant CKD
epidemiology (risk factors,
burden, and outcomes) across
countries and regions

Methods/approach

Coverage/elements
a

Primary data sources

Secondary data sources

Scoping review
Survey

WHO UHC domains

Survey data
Interviews

WHO Global Observatory
UN, World Bank, and OECD
reports on NCDs
Published data/reports

Systematic reviews
Scoping review
Survey

Estimates of CKD prevalence
Estimates for RRT
Mortality and disability
attributable to CKD
CKD risk factors

Survey data
Interviews

Systematic reviews and
consortia publications
GBD reports
World Health Report
World Health Indicators Reports
Global NCD Repository
IDF Diabetes Atlas
WHF World Cardiovascular
Disease Atlas
Published reports
Renal registries

CKD, chronic kidney disease; GBD, global burden of disease; IDF, International Diabetes Federation; NCDs, noncommunicable diseases; OECD, Organization for Economic
Cooperation and Development; RRT, renal replacement therapy; UHC, Universal Health Coverage; UN, United Nations; WHF, World Heart Federation
a
WHO UHC domains (service delivery, health work force, information systems, medicines and medical products, ﬁnancing, and leadership).

iii.

iv.

v.

vi.

Repository to highlight estimates for mortality and
disability for CKD.27–29
We will search published and unpublished documents
from international organizations/bodies (e.g., Organization for Economic Cooperation and Development, WHO,
UN, Commonwealth Fund, World Bank, European Union
and its afﬁliates) and reports published by national governments (and occasionally regional governments within
countries) on the organization and delivery of CKD care.
Additional literature will be identiﬁed based on guidance
from key stakeholders (opinion leaders and national
nephrology society/ISN leaders). We will consult national
nephrology societies and ISN regional boards to elucidate
alternative data sources relevant to their own countries
and regions.
Data will be stratiﬁed and extracted by country/region into
standard data extraction ﬁles, with each data source
identiﬁed as regional, national, and subnational (e.g.,
within-country regions, provinces, states, counties)
considering potential bias and uncertainties in data sources that were not representative of their regional or national populations.
We will utilize various sources and a comprehensive search
strategy developed in conjunction with an expert librarian.

A systematic review of relevant CKD epidemiology data
(burden and outcomes) across countries and regions. For this

aspect of the project, we will leverage the methodology
applied by the International Diabetes Federation to generate
the Diabetes Atlas.22 Brieﬂy, the population-based data on
CKD burden will be obtained from a systematic literature
search of original publications and existing reviews on the
CKD burden across the world.30–32 We will search PubMed,
Google Scholar, CINAHL, Embase, Cochrane Database of
Systematic Reviews, and WHO Global InfoBase to identify all
original publications reporting the prevalence of CKD in the
adult general population. Because the Kidney Disease
Kidney International Supplements (2017) 7, 145–153

Outcomes Quality Initiative published a guideline on CKD
deﬁnitions in 2002, we will explore articles published from
January 1, 2003 to December 31, 2016. We will consider
literature published in English and other languages that
examined CKD and/or albuminuria in a community setting.
If multiple studies are identiﬁed that used the same population or data source, the ﬁrst original publication and/or the
most recent (as appropriate) will be selected for review.
Studies will be included if they were peer-reviewed and meet
the following criteria:
1. Report a measure of population-based prevalence for CKD
and/or albuminuria in the general population.
2. Enrolled adults aged 18 years of age and older.
3. Recruited subjects from a community-based population
sample.
4. Present detailed methodology and results.
Regional and country nephrology society leaders will also
be asked to identify additional data sources on gray literature
from surveys and/or prevention programs not yet in the
public domain. The literature search will be performed by 2
investigators, and any study that is judged relevant based on
its title will be retrieved in abstract form and, if relevant, in
full-text form. Any doubt about eligibility will be resolved by
discussion within the team.
Study quality and risk of bias assessment. Each study will
be assessed for risk of bias and quality based on standard
methods and by application of a scoring system using a wellvalidated framework.21,33 This would allow for a comparison
of different study parameters (Table 4) using a system of
weights to derive a composite score for quality. The composite score will be used to select studies based on a predetermined cutoff derived from a distribution curve of the
score cluster. As in the International Diabetes Federation
methodology framework, studies that scored above an upper
threshold (0.5) will be selected and those that scored below a
lower threshold (0.3) excluded.21 Studies scoring between 0.3
147
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Table 2 | General health system characteristics, WHO UHC domains,a and relevant data sources
Building blocks

Indicators/metrics

Data sources

Country proﬁle

Total population (millions)
Annual population growth rate (%)
Literacy rate among adults 15 years of age and
older (%)
Gross national income per capita (PPP int. $)
Population living on <$1 (PPP int. $) per day (%)
Cellular phone subscribers (per 100 population)
Description of health care system: public/private
health insurance funded by national taxation/
income contributions covering all/a proportion
of the population. Recording of ratio of public/
private MDs, renal care centers and/or HD
centers

Literature reviews

Density of physicians (per 10,000 population)
Density of nursing and midwifery personnel (per
10,000 population)
Density of pharmaceutical personnel (per 10,000
population)

Literature reviews
Surveys
Interviews
WHO Global Observatory

Health service delivery

Health work force

Health information systems

Essential medicines and
technologies

Health ﬁnancing

Leadership and governance
(national policies and
frameworks)

Literature reviews
Surveys
Interviews

Literature reviews
Surveys
Interviews
Literature reviews
Surveys
Interviews
WHO Global Observatory

Essential elements

Comprehensiveness
Accessibility
Coverage
Quality
Coordination
Efﬁciency
Accountability
Reach and distribution
Accessibility

Reach
Scope

Hospitals (per 100,000 population)
Computed tomography units (per million
population)
Median availability of selected generic medicines
in public and private sectors (%)
Median consumer price ratio of selected generic
medicines in public and private sectors
Total expenditure on health as a percentage of
Literature reviews
GDP
WHO Global Observatory Database
General government expenditure on health as a
percentage of total expenditure on health
Private expenditure on health as a percentage of
total expenditure on health
General government expenditure on health as a
percentage of total government expenditure
Out-of-pocket expenditure as a percentage of
private expenditure on health
Private prepaid plans as a percentage of private
expenditure on health
National chronic/noncommunicable disease
Literature reviews
policy, overarching disease policy targeting
Surveys
long-term conditions including CVD, diabetes,
Interviews
cancer, CKD, etc. (where it exists).
WHO Global Observatory
WHO NCD strategy

CKD, chronic kidney disease; CVD, cardiovascular disease; GDP, gross domestic product; HD, hemodialysis; PPP, purchasing power parity; UHC, universal health coverage, NCD,
noncommunicable disease; OECD, Organization for Economic Cooperation and Development.
a
WHO UHC domains (service delivery, health work force, information systems, medicines and medical products, ﬁnancing, and leadership).

and 0.5 will be considered for selection if no studies scoring
>0.5 are available from the same country. In countries where
>1 study is available, the prevalence of CKD will be calculated
using a weighted average considering the underlying study
scores for that country and/or using a study with the highest
quality parameters. If there is no high-quality study for a
given country, results from a “data region” will be used as a
proxy.21 A data region represents countries in the same
geographic area (ISN region) and/or economic status (on the
basis of the World Bank classiﬁcation) as well as the same
predominant ethnic group.21,34
Data extraction and analysis. Demographic information
by age, sex, diabetes, hypertension, obesity status, and
148

race/ethnicity (if applicable) will be extracted. The representativeness of the study population will be tested by comparing
their age and sex proﬁles with the distribution of each
country’s population as reported in the WHO Standard
Population Metrics. The prevalence of CKD stages 1 to 5 with
95% conﬁdence interval will be presented as unadjusted rates
and weighted averages for population rates using the individual country population data. For each country/region, agesex standardized prevalence will be calculated and compared
with expected standardized prevalence estimates using the
WHO Standard Population framework.
Deriving estimates of renal replacement therapy. We will
obtain estimates of the population burden of renal
Kidney International Supplements (2017) 7, 145–153
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Table 3 | Kidney care–speciﬁc elements based on WHO UHC domainsa and relevant data sources
Building blocks

Indicators/metrics

Data sources

Essential elements

Health service delivery

Number of health facilities for general CKD
care
RRT services (e.g., number of health facilities
offering HD services per country)
Public and private
Nondialysis CKD care structure
RRT care structure

Literature reviews
Surveys
Interviews

Health work force

No. of nephrologists (per million population)
No. of general physicians (per million
population)
No. of community health workers (per million
population)
No. of nurses (per million population)
Regional distribution
Nephrology trainees/graduates per year
Availability of MDT

Literature reviews
Surveys
Interviews
WHO Global Observatory

CKD (nondialysis) registry
RRT registry

Literature reviews
Surveys
Interviews
Literature reviews
Surveys
Interviews
WHO Global Observatory (for some
essential medicines)

Accessibility of dialysis and kidney
transplant units to all within the
countries
Access to medications
Reimbursement of treatment and
care
Kidney transplant wait list
Access to psychosocial counseling
and support
Existence of patient organizations in
each country to facilitate
advocacy
Professionals (GPs, nephrologists,
diabetologists, endocrinologists,
cardiologists, other related
disciplines): total and as a ratio to
whole population/ or dialysis
population
Financial resources, remuneration
and incentives (including those
for GPs/specialists to identify and
manage CKD patients)
Presence of other credentialed
health care providers (e.g.,
nephrology nurses, dietitians)
Reach
Scope

Health information systems

Essential medicines and
technologies

ACEIs/ARBs
Statins
Aspirin
Other BP medications
Anemia meds (Epo/iron)
CKD-MBD (calcium binders, renagel, cinacalcet)
Speciﬁc (GN and transplant)
Dialysis availability, access, and coverage
Transplant availability, access, and coverage
Health ﬁnancing
Total expenditure on health for CKD
Public þ private contributions
Out-of-pocket payments for essential
medicines
Out-of-pocket payments for nondialysis CKD
care
Out-of-pocket payments for dialysis
Out-of-pocket payments for transplant
Leadership and governance
Guidelines/frameworks on CKD care
(national policies and
Advocacy efforts and initiatives
frameworks)
Early detection and prevention programs
eGFR reporting

Literature reviews
Surveys
Interviews
WHO Global Observatory

Literature reviews
Surveys
Interviews
WHO Global Observatory
WHO NCD Strategy

ACEIs/ARBs, angiotensin-converting enzyme inhibitors/angiotensin receptor blockers; BP, blood pressure; CKD, chronic kidney disease; eGFR, estimated glomerular ﬁltration
rate; Epo, erythropoietin; GN, glomerulonephritis; GPs, general practitioners; HD, hemodialysis; MDT, multidisciplinary team; MBD; mineral bone disorder; NCD, noncommunicable disease; RRT, renal replacement therapy; UHC, universal health care.
a
WHO UHC domains (service delivery, health work force, information systems, medicines and medical products, ﬁnancing, and leadership).

replacement therapy (RRT) (dialysis or transplant) through
identiﬁcation of relevant data from regional and national
renal registries (United States Renal Data System [USRDS];
European Renal Association [ERA]-EDTA Registry; UK
Renal Registry [UKRR]; Canadian Organ Replacement Registry [ORR]; Australian and New Zealand Renal Registry
[ANZDATA]; Latin American Dialysis and Transplant Registry; the Hong Kong Renal Registry) and from populationbased surveys of countries with no registries as well as
Kidney International Supplements (2017) 7, 145–153

from estimates provided by the survey participants and
recently published work on global RRT estimates (1990–
2010) from GBD.29
Mortality and disability attributable to CKD. We will
leverage the GBD reports to extract estimates on the CKDattributable mortality, Years of Life Lost from Premature
Death, Years Lived with Disability, Disability-Adjusted LifeYears due to CKD, and ranking in relation to other NCDs.27,29
The GBD 2010 reports provide important information based
149
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Table 4 | Study characteristics using Analytic Hierarchy
Process Framework
Item
Year of publication

CKD deﬁning criteria (KDIGO
convention or ICD codes)
Setting/sampling frame

Sample size (N)
Sex distribution
Age distribution
Risk factor/etiology proﬁling
Prevalence distribution by
subgroups:
 Age groups
 Sex
 Diabetes status (yes, no)
 Hypertension status (yes, no)
 Obesity (yes, no)
 Other, please specify
Study design

Data source

Study era

Variable deﬁnition
Based on year of NKF-KDOQI CKD
deﬁnition and classiﬁcation
 Pre-2002
 Post-2002
ICD codes diagnosis
NKF/KDQI convention
KDIGO convention (2012 onward)
Single community
Admin data/hospital-based records
Regional/provincial
National
Across continent/world region
Special populations (e.g., natives,
SES, racial)

Cross-sectional
Cohort
Registry/surveillance system (e.g.,
UK QoF)
Secondary modeled data
(systematic reviews and metaanalysis, CKD consortia reports)
Published literature
Published government reports
National/regional/communitybased surveys or screening
programs
Data provided by national/regional
leaders
Year of assessment of CKD
prevalence

CKD, chronic kidney disease; ICD, International Classiﬁcation of Diseases; NKF, National Kidney Foundation; KDIGO, Kidney Disease Improving Global Outcomes;
KDOQI, Kidney Disease Outcomes Quality Initiative; QoF, quality and outcomes
framework; SES, socioeconomic status.

on data from 187 countries for the period 1990 through 2010
on the burden of disease for 1990 and estimates for 2005,
2010, and 2015, with meaningful comparisons of trends.
CKD risk factors. The key estimates of risk data will be the
prevalence of diabetes, impaired fasting blood glucose,
increased blood pressure, obesity, alcohol per capita consumption, and smoking burden.35 These will be extracted
based on information provided in key reports including the
WHO World Health Report, World Health Indicators and
Global NCD Repository, as well the International Diabetes
Federation Diabetes Atlas. Global atlas on cardiovascular
disease prevention and control.
Economic burden of CKD. The measurement of the economic consequences of CKD is complicated as this involves
150

several factors that include cost consequences for individuals and families, as well as costs to the health care
system.36,37 The costs of care are based on published reports
that cover advanced stages of CKD and RRT, and thus the
most expensive cases. We will capture reported costs analyses from developed nations, which are usually rigorous,
and will attempt to obtain estimates for all countries and
regions using our survey instruments that leverage the
standard metrics deﬁned by the USRDS:
 Per-person per-year total costs of CKD care (non-RRT)
 Per-person per-year total costs of CKD care (dialysis)
 Per-person per-year total costs of CKD care (transplant)
B. GKHA Survey

The second component of the project will comprise a survey
to be delivered electronically via the SurveyMonkey portal
(http://www.surveymonkey.com). These hosted survey tools
allow the use of a customized and secure e-mail list to reach
an audience, a collector to gather all responses, and an avenue
to export those responses to various analytical software programs, such as the SPSS, Stata, and SAS. An additional
advantage of this platform is the ability to track and monitor
responses, and issue reminders as appropriate. We leveraged
the framework that was applied to derive information about
national capacities and responses to NCD prevention and
control across 193 WHO member states in the design of our
own questionnaires.38
The main questionnaire was designed in 2 sections that
addressed the core areas of country and regional capacity for
kidney care delivery:
1. The ﬁrst section comprised 6 modules assessing country
and regional proﬁle for readiness, capacity, and response to
CKD and AKI premised on the 6 health system building
blocks39:
 Health Finance: questions evaluating funding mechanisms for AKI and CKD care (including RRT)
 Essential Medications and Technology Access: questions on the availability and access to medicines
for CKD and RRT technologies (dialysis and
transplantation)
 Service Delivery and Safety: questions assessing infrastructures (availability, adequacy, and reach) for AKI
and CKD care
 Health Workforce: questions on the availability (and
number) of nephrologists, capacity for nephrology
training, and adequacy of other work force essential for
AKI and CKD care delivery
 Health Information System and Statistics: questions on
availability of registries and/or other surveillance systems
for AKI and CKD care (including RRT)
 Governance
and leadership: strategies and policy
frameworks (including care guidelines, position papers,
service frameworks, and advocacy initiatives)
2. The second section contained questions that assessed
response of the nephrology community:
 Capacity for research and development
Kidney International Supplements (2017) 7, 145–153
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The questionnaire was accompanied by a detailed information sheet about the GKHA, detailed instructions for
completion, and a glossary deﬁning key terms used in the
survey (Supplementary Appendixes S1 and S2).
Study population. The audience will comprise the various
stakeholders identiﬁed by the country and regional leaders
through the ISN including at least 3 key representatives per
country sourced from:
National nephrology society leadership
Policymakers, including those involved directly with the
organization of CKD care (renal policymakers) and those
with a more general remit (non-renal)
Patients
Patient engagement and partnership. We recognize the
high priority accorded patient engagement in policy-relevant
research and health system improvement across the globe.
This is particularly important for a project of this nature and
scope. We plan to engage individual patients, patient groups,
and organizations across the broad spectrum of CKD (nondialysis-dependent CKD patients, dialysis patients, and kidney
transplant patients). This is to ensure that patient views and
perspectives are taken into consideration and remain the
focus of this project. A separate questionnaire will be used to
capture patients’ views and perceptions on the broader objectives of GKHA, with a focus on barriers to accessing highquality care across the CKD spectrum (from early CKD to
RRT) (Supplementary Appendix S3).
Survey administration. We will administer standardized
and pilot-tested survey questionnaires designed to gather
primary data required to complete the GKHA, particularly
concerning policy and organization of care.40–44 Respondents will be asked speciﬁcally about important withincountry heterogeneity in these areas, which will be ﬂagged
for further study and addressed in the current survey where
possible. Survey respondents will also be asked to identify
other potential key respondents, increasing the likelihood
that relevant information is widely captured. We will ﬁrst
pilot the project across the membership of the 10 ISN
regional boards to identify any logistical and feasibility issues; test the face and construct validity of the survey
questionnaire; and ﬁnalize the format used to collate and
present the data collected from each country and region. In
parallel with conducting the pilot, we will gather the information needed to conduct the work across countries and
regions, including identifying key stakeholders, data sources,
and potential partners. This will ensure that (once the pilot
is completed), we can immediately scale up our efforts at
data collection in multiple countries and regions using
methods that are appropriate to our goals. This will minimize delays that might result from applying unproven
methods to multiple countries at once. We will focus our
work based on the detailed content and scope of the GKHA
provided by the ISN leadership and reviewed by the steering
committee.
Data handling, analysis, and reporting. To facilitate data
collation, responses to the French and Spanish surveys will
C
C

C
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be ﬁrst converted to English by certiﬁed translators. Data
from all individual questionnaires will subsequently be
automatically extracted and cleaned using Microsoft Excel
and merged into a single ﬁle to create the global database.
This will be housed in a secured centralized computer system with automated backups. Any major inconsistencies
that remain following the reviews will be systematically
addressed by follow-up inquiries with the stakeholders
involved with the survey. Further validation will be carried
out at country and regional levels by triangulation of the
ﬁndings with published literature and gray sources of information (government reports and other sources provided
by the survey respondents).
The framework developed by the WHO (Assessing National Capacity for the Prevention and Control of NCDs)
will be leveraged in the approach to the statistical analysis
of the collated data.45 The analysis will be conducted using
STATA 13 software (StataCorp, College Station, TX). The
unit of analysis is responding country, and results will be
stratiﬁed by ISN regions and World Bank country classiﬁcation, 2014. Responses will be summarized based on
the key questionnaire domains using a descriptive statistical
approach and reported as counts and percentages or medians and interquartile ranges, as appropriate. Nonquantitative data (text response items of the questionnaire)
will be thematically analyzed using a standard approach.46
The results will be reported per the Guidelines for
Accurate and Transparent Health Estimates Reporting
(GATHER) statement.47
Data quality and consistency. We will liaise with key individuals, ISN regional and country leaders to ensure that
identiﬁed data are consistent with their understanding and
are of high quality. Each regional board will review the yield
from the literature and gray literature review to clarify
any preexisting ambiguity or inconsistencies. Any major
inconsistencies that remain following the reviews will be
systematically addressed by brief follow-up inquiries; areas
where ambiguity remains will be speciﬁcally mentioned in
our report.
CONCLUSIONS

It is imperative to devise strategies and policies toward an
improved understanding of AKI, CKD, and optimal care
delivery. This requires the development of baseline data on
the current global status of kidney care structures and delivery
systems. This represents the ﬁrst effort by the ISN to develop
a GKHA to assess national capacity, readiness, and response
for optimal kidney care around the world to be conducted as
part of the ISN “Closing the Gaps Initiative.” The survey will
provide an overview of the current capacity for kidney care
(comprising both AKI and CKD) and an assessment of individual country and regional readiness to enhance this capacity. The ﬁndings will be applied to engage relevant
stakeholders across countries and regions to advocate for
improved access to and quality of kidney care. The data have
appreciable policy implications because they provide a
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baseline platform to hold countries to account by measuring
country and region progress over time.
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Milestones/acƟon items
• Analysis and reporƟng of survey data
• Analysis and reporƟng of scoping/systemaƟc review
• WriƟng of technical report
• Internal peer review of reports (steering commiƩee)
• External peer review of reports (steering commiƩee)
• PreparaƟon and submission of the scienƟfic papers
• EdiƟng and producƟon of technical report

Milestones/acƟon items
• Survey pilot
• Analysis of pilot data and idenƟficaƟon
of logisƟcal and feasibility issues
• KT plan and strategy
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Oct 2016

Dec 2015
Dec 2015–Jan 2016

Jan 2017

Apr 2017

Jul 2017

Oct 2017

Apr 2016–Jul 2016
Milestones/acƟon items
• Main quesƟonnaire survey conduct
• Reminders and follow-ups
• Database development and survey
analysis
• Follow-up interviews with the ISN
regional leaders
• CompleƟon of literature search
• Internal review of collated data
(steering commiƩee and ISN
leadership)

Milestones/acƟon items
• IdenƟficaƟon of key stakeholders,
partners, and steering commiƩee
formaƟon
• Establish contacts with specific
country and regional stakeholders
• CompleƟon of quesƟonnaire
reviews
• Finalize protocol and ethics
approval
• Start of desk research aspect of the
project

Appendix 1 | Project timeline. ISN, International Society of Nephrology.
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