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Abstract

Background and Purpose: Diabetes mellitus is the most common metabolic dysfunction, which can cause serious complications when it
is not well-controlled. Thus, the population-based diabetes registry results in controlling and preventing diabetes by providing continuous care
of patients, establishing connection among care providers, and monitoring and maintaining the quality of care. Some developed countries such
as the United States, England, Denmark, Sweden, Italy and Australia are considered as the pioneers in this regard. The present study aimed to
evaluate the components and characteristics of this registry, which can be informative for the developing countries.

Method: In the present review article, the papers published between 2000 and 2017 were reviewed. In order to access to the related
scientific documentation, electronic search was conducted by using keywords such as diabetes registry, population-based registry and design
of registry in the PubMed, Science Direct, InterScience, ProQuest and Google Scholar databases. The materials of all the studies papers were
carefully analyzed and arranged in an appropriate sequence after extracting, categorizing, and integrating the material.

Literature Review: The population-based diabetes registry has attracted more attention in the developed countries due to the widespread
prevalence of diabetes and the need for controlling. Thus, it is essential for developing countries to use these experiences. In the present study,
population-based diabetes registry was reviewed in countries of the USA, Australia, England, Denmark, and Sweden.

Findings: Population-based diabetes registry is considered as a basic step for collecting, analyzing and distributing diabetes data and their
complications. The study of the population-based diabetes registry in different countries such as the United States, England, Italy, Denmark,
Australia and Sweden suggests that these countries include developed population-based diabetes registry based onthe structure of their health
system. The findings indicated that registry goals, sources, elements, recorders, and the quality control of the data, as well as follow-up methods
are the main components of a population-based diabetes registry in these developed countries.

Conclusion: Developing countries should implement the experiences of developed countries and try to develop a population-based diabetes
registry as an important national program by considering this registry in these countries, as well as their own health system.

Keywords: Diabetes; Disease Registry; Population-based Diabetes Registry; Disease Registry System

Abbreviations: NDSS: National Diabetes Service Scheme; APEG: Australasian Pediatric Childhood Groups; NDA: National Diabetes Audit; DCS:
Diabetes Centers; EMR: Electronic Medical Records; MDS: Minimum Data Set

Introduction
renal failure and blindness among adults [3]. More than 7

million people get diabetes around the world every year, and it is
regarded as the main cause of more than 3.8 million deaths. In fact,
diabetes Kkills one person every 10 seconds [4,5]. Further, a large

Diabetes mellitus has been emphasized for global health
system for many reasons such as prevalence, complications,
mortality, and huge cost [1,2]. Some studies indicated that
diabetics can develop diabetic complications such as neuropathy
and heart attacks in spite of an almost normal life. In addition,
diabetes is considered as the most important cause of chronic

body of research indicated that actions are needed by means of
diagnosing, preventing, and monitoring the diabetes accurately in
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order to prevent or delay the acute and chronic complications [5-
9]. Further, the availability of adequate and accurate information
about the patients, the nature of the disease, and time and location
isregarded as an important factor in developing and implementing
effective strategies for preventing and controlling a disease. To
this end, establishing an information system is essential [7-9],
which requires the implementation of a disease registry, as one of
the secondary ways to prevent diabetes [9,10]. In the registry, the
disease cases should be found first and their information should
be collected, stored and abstracted accordingly. In the next stage,
the reports are prepared and patients are followed-up [11].

In terms of size and spread, diabetes registry is divided into
hospital-based and population-based category. Hospital-based
diabetes registry is related to a hospital or health care facility
while a population-based diabetes registry is concerned with a
region or province or even the entire country [12-14]. Although
a hospital-based registry cannot be a substitute for a population-
based diabetes registry, it can provide an opportunity to start
the documentation process and provide information for the
epidemiology of diabetes. Eventually, hospital-based diabetes
registry is considered as the first step in creating a population-
based diabetes registry [14,15]. Population-based registries
include all new cases of disease in a defined population (often a
defined area such as a state) with an emphasis on epidemiology
and public health [11]. This type of registry aimed to provide the
statistics on the incidence of diabetes in a population, evaluation
and control of diabetes, patient care improvement programs and
community-based researches [12,13]. Despite the financial burden
and resource constraints, population-based diabetes registry
is considered to be the most valuable type of registry [13]. It is
worth noting that population-based diabetes registry has priority
over hospital-based diabetes registry in terms of importance
and efficiency. Thus, like developed countries, implementing the
population-based registry should be highlighted [14,15]. Given
that the population-based diabetes registry includes data on the
total number of diabetics in a community, it provides complete,
appropriate and accurate information for community-based
health management. In fact, population-based diabetes registry
has priority over hospital-based diabetes registry because it
considers a comprehensive approach and observes the state
of diabetes in the entire population [16,17]. Considering the
importance of population-based diabetes registry in managing the
diabetes, reducing the cost, and improving planning and policy, the
present study aimed to evaluate the status of population-based
diabetes registry in developed countries. To this aim, The United
States, England, Denmark, Sweden and Australia were considered.

Method

In order to conduct the present review article, the articles
published between 2000 and 2017 were studied. In order to
access to the related scientific documentation, electronic search
was conducted by using keywords such as diabetes registry,
population-based registry and design of registry at the PubMed,

Science Direct, InterScience, ProQuest and Google Scholar
databases. Based on these keywords, 85 articles were found
and35 papers were considered to cover the objectives of this study
after the preliminary study. The criteria for entering the reviewed
articles include its relation to registry, publishing between 2001-
2017, publication in English, and (4) the availability of the full text
of the articles. In addition, those papers which were not translated
into English, presented at conferences, had only their abstracts
available, and published only on websites were excluded. In order
to evaluate the quality of the collected articles, the researchers
reviewed the articles in terms of title, abstract, introduction,
method, results, discussion, and references.

Literature Review

The population-based diabetes registry has attracted more
attention in the developed countries due to the widespread
prevalence of diabetes and the need for controlling. Thus, it is
essential for developing countries to use these experiences. In the
present study, population-based diabetes registry was reviewed
in countries of the USA, Australia, England, Denmark, and Sweden.
Diabetes Collaborative Registry is the first and the most important
centralized registry for tracking and improving the quality of care,
and providing metabolic care in the field of special and primary
care for American diabetic patients [18-20]. This registry is an
interdisciplinary effort led by the American College of Cardiology
in partnership with the American Diabetes Association, the
American College of Physicians, the American Association of
Clinical Endocrinologists and the Joslin Diabetes Center [21,22].
The registry obtains data through primary care physicians,
endocrinologists, cardiologists and other diabetes care providers
[23-25]. In Australia, the National Diabetes Registry (NDR) has
been introduced since 1987 by the Government, and was designed
and implemented in 1999. This registry includes the information
related to all diabetic and under treatment patients residing in
Australia since 1999. The main data sources of NDR include the
National Diabetes Service Scheme (NDSS) database as the first
source, and Regional and Provincial data sources of Australasian
Pediatric Childhood Groups (APEG) as the second one for diabetic
children under the age of 14 [26,27].

In Europe, the representatives of the health departments and
those patients related to different organizations from all European
countries held a two-day meeting with the endocrinologists
from WHO Regional Offices and the International Diabetes
Federation (IDF) in San Antonio, Italy, in 1989. In this meeting,
diabetes was determined as a major and growing health problem
and emphasized that European countries should facilitate the
identification process of diabetes and the use of resources to
reduce this disease [28]. The structure of National Diabetes
Service of England was published in December 2001, in which a
set of standards were developed to improve follow-up, diagnosis,
and treatment of diabetic patients [29,30]. National Diabetes
Audit (NDA) registry collect the related data about diabetes care
from general practitioners and hospitals, which help the NHS
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to improve the quality of care. The information of this center is
secured through strict rules of confidentiality [31,32]. National
Diabetes Register (NDR) is the national registry for diabetes in
Sweden which is launched in 1996 by research teams including
a group of physicians, medical staff and patients. This registry
was initially designed only for type 1 diabetic patients, but it has
become possible to include the patients with type 2 diabetes since
2000 [23]. In this regard, 100%of health professionals and 95%of
health care organizations participated in this program, among
which 90% of diabetic patients were enrolled in this registry.
By 2013, the number of registered patients was 325,000, among
whom 88% were adult patients [33].

In 2006, Benedetti conducted a study entitled “The Umbria
diabetes register in Italy” in order to provide a sample for national
diabetes registry. Primary data sources in the registry are based
on General Practitioners (GPS), Diabetes Centers (DCS) of Umbria,
integrated with Electronic Medical Records (EMR). The study of
population-based diabetes registry in various countries including
The United States, England, Italy, Denmark, Australia, and Sweden
suggests that these countries have designed registries based on
the structure of their own health care system, leading to some
similarities and dissimilarities [20,26,27]. The path of data flow
and information feedback of the national diabetes registries are
different in most of the developed countries around the world,
but accordingly all data start from data sources and end with the
national diabetes registry.

Preparing diabetes control and prevention programs
comprehensively, improving the quality of care, conducting
epidemiologic studies and reducing socioeconomic costs related
to diabetes, identifying risk factors, monitoring the incidence and
prevalence of disease, and establishing a comprehensive guide to
disease management are reported as the most important goals
of the national diabetes registries in the world [21,29,34,35].
All investigated registries are physician-based and collect
demographic data, health care data, disease status, treatments,
severity of disability and information on patients’ experience
about the disease. Based on the study of data resources in
these countries, hospitals, health care organizations, general
practitioners, and specialists are the main sources of information
for the population-based diabetes registry in most of the
developed countries [13,17,29,32]. Minimum Data Set (MDS)
is regarded as another feature of the registry which is used to
monitor the incidence and prevalence of disease, compile the
training programs, as well as evaluating high-risk areas. In fact,
most of national advanced registries around the world collect
both demographic and therapeutic data, allowing them to achieve
these goals. In addition, the international classification and
coding system of ICD-10 were used to classify diabetes and its
complications [4,17].

Thus, it is very important to implement a variety of data
processing techniques to evaluate care patterns, assess clinical
implications, and ensure the cost effectiveness of healthcare.

Reports from the studies in all countries were presented based
on the needs related to physicians, other individuals, and
organizations to conduct therapeutic analysis and guide and help
health and socio-economic groups for making decision [12-17].
Data are updated every three months in the US and once a year in
other countries. In these countries, the data are stored according
to the rules of confidentiality and patients’ informed consent
[21,27,28].1tis worth noting that the registries in the United States
and England provide tools which enable patients to communicate
with other patients so they can use others’ experiences. Further,
it is possible for patients to see their own condition and course
of disease at any time, which is not possible in other registries
[19]. Continuous patient follow-up, as a systematic process for
monitoring patients’ health status for medical care throughout
their life and obtaining their life expectancy and quality of survival
is considered as one of the most important uses of the registry
[13,17,36]. Follow-up periods is 3 months in the United States
and a year in other countries, which is done through telephone
calling, electronic communications, and sending reminders to the
patients [21,27-29,33].

Results

Establishing population-based diabetes registries can be a
considerable step toward collecting, analyzing, and distributing
diabetes data and its complications [33-35]. Increasing the
diagnostic ability, identifying at-risk groups, developing strategies
to reduce human and economic costs of diseases, developing
healthcare regulations, and evaluating prevention and control
programs are regarded possible only by the availability of a
national diabetes registry. This type of registry can be useful
for improving patient care, providing feedback, and evaluating
the provided services [36,37]. The main components of the
population-based diabetes registries in the developed countries
are considered as the registry data sources, data elements, the
types of registry processes and reports, the criteria of information
quality measures, follow-up methods, the confidentiality,
and privacy practices. These registries often collect original
demographic data, course of disease, disability, drug information,
hospitalization, and the test results. However, they are different
in goals, content, structure, data architecture, time, and resources
[24-29]. Table 1 illustrates the major components of population-
based diabetes registry in the United States, England, and
Australia. Regarding the study results of the national diabetes
registries in the developed countries, the following should be
considered for establishing an efficient national diabetes registry:

a. Main Objectives of Registry: Goals, as the key for
evaluating any system, can pave the way for developing the
system forward and enhancing its efficiency. Based on the
conducted studies, the key goals in implementing a national
diabetes registry consist of describing the course of the
disease, evaluating therapeutic measures, improving the
quality of care, monitoring the care, controlling the disease,
and conducting the studies.
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Table 1: Major components of population-based diabetes registry in the United States, England, and Australia.

Country/ Criterion

The United States

England

Australia

Identifying patients with diabetes
and continuing their care

Identifying and tracking patients
at risk of the complications
of diabetes and offering their
necessary therapeutic services

Establishing and evaluating
comprehensive diabetes diagnostic
and control programs

Giving correct notices to patients
and specialists

Providing health information

Providing effective health care for
diabetic patients

The goals of St. Vincent (the goals

Goals Assessing the prevention and feedback to maintain health mentioned for England)
control of diabetes and giving the Monitoring and controlling the Epidemiol f diabet dit
necessary professional and general quality of care using information Pl emlocgfrgny (l)icalt?osses anais
instructions technology systems P
Providing the statistics of Applying effective methods
disease and mortality associated to prevent costly diabetes
with diabetes complications
Type Physician-oriented Physician-oriented Physician-oriented

Executive officials

American College of Cardiology

American Diabetes Association

College of American Physicians
American Endocrine Society

Joslin Diabetes Center

The National Health Service (NHS)
of the United Kingdom

Australian Government

Types of data

The patient’s demographic data
Clinical patient data
Medicinal data

Identification data of diabetes care
providers

Mortality data

Patient follow-up data

Patient demographic data
Clinical patient data
Medicinal data

Identification data of diabetes care
providers

Mortality data

Patient follow-up data

Patient demographic data
Clinical patient data
Medicinal data

Identification data of diabetes care
providers

Mortality data

Patient follow-up data

Data sources

General practitioners
Endocrine specialists
Cardiologists

Other Diabetes Service Providers

Hospitals
General practitioners
Primary care centers

Information systems

National Diabetes Service Scheme
(NDSS) Database

Australasian Pediatrics Endocrine
Group (APEG)

Types of data processing

Statistical analyses by using
several statistical methods such as
correlation coefficient (correlation

evaluation and the relationship
between registry variables)

Processing information by using
descriptive statistics

Using descriptive statistics such
as mean and logistic regression to
calculate odds ratio

Information Quality Control
Criteria

Completeness
Information accuracy control

Accuracy in the interpretation of
disease information

Quality control at the center for
disease control

Controlling the final report

Information control by computer

Completeness
Information accuracy control

Accuracy in the interpretation of
disease information

Controlling the final report

Information control by computer

Completeness
Information accuracy control

Accuracy in the interpretation of
disease information

Information control by computer

Information updating

Every 3 months

Annually

Annually

Types of reports

Publishing research reports in
scientific journals

Providing reports based on the
doctors’ needs for therapeutic
analysis

Providing reports based on the
doctors’ needs for therapeutic
analysis

Providing reports based on the
doctors’ needs for therapeutic
analysis

follow-up

Connecting and tracking through
letters and phone numbers

Connecting and tracking through
letters and phone numbers

Connecting and tracking through
letters and phone numbers
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b.  Establishing an Evaluation and Monitoring Committee:
Establishing a Diabetes Information Advisory Committee
is essential for providing counseling, monitoring,
implementation, and policy-making services at national
level. The committee should include physicians and health
information management experts, nutritionist, statisticians,
epidemiologist, and information technology experts.

c.  Determining the Type of Data and Data Sources:
Occurrence data and data collection method are regarded as
two important registry components. The data items collected
in this system should be designed in such a way that they
should be specific to a given time period. Most importantly,
registries require a specific managerial structure and a regular
program can play an effective role in its creation. Then, the
process of selecting the data elements starts after determining
the domain of the registry. Thus, the data elements of the
registries are different based on their goals. The dataset used
in most registries includes a demographic data set (first name,
last name, sex, race, birth date, place of birth, national code,
insurance code, marital status, occupation, and education),
recorded contact information for registry in order to contact
directly with the registrar, recorded contact information
of another person for tracking and responding (address,
telephone, email), source of information (service provider
information, hospital name, laboratory name, telephone
number, address, contact information), accommodation
information at the time of registration (country, province,
city, district/village, and postal code), medical history data
(diseases and conditions of the patient, the onset and duration
of the illness, the history of treatment and medications,
diagnostic tests and their outcomes, actions, consequences,
referrals to the emergency department, visits to the hospital
including the length of stay, and follow-up data sets such as
safety (side effect report), performing diagnostic tests and
their results, progression of disease severity, therapeutic
measures and outcomes, death, cause and date of death, and
tracking other datasets such as the changes in medical status,
living conditions, drug , treatment and insurance coverage.
Data sources include laboratories, offices, hospitals, health
care organizations, and local registry offices. In addition, the
ICD-10 codeisused torecord the disease and its complications.

d. Information Quality Control Measures: The quality
information is the result of the quality of data which is
determined by the completeness of the coverage, the estimated
approximation of the disease incidence per year in a specific
population, comparing the data collected each year with the
last year in the same region, completeness of details, quick
review of the collected information, random examination of
some information, frequent information control, information
accuracy control, accuracy in the interpretation of disease
information, quality control at the center of disease control,
control of the final report before each analysis and printing,

and the information control by computer by using standards
and quality control indicators.

e. Follow-Up Methods for Diabetic Patients: Patient
identifiers can be easily used to identify and follow up patients.
These IDs play a role in identifying the patients who cannot
be tracked due to death (e.g. through the National Death
Index). In addition children’s field studies become feasible by
linking up with birth certificates. Further, patient identifiers
are considered as a standard for analyzing and eliminating
repetitive patients. Follow-up courses are usually regulated at
one-year intervals and reminder letters can be prepared and
sent to the patients by using the registry.

Discussion and Conclusion

The lack of a national diabetes registry and the inadequacy
of this system in hospitals and health centers of the country are
confirmed by the gaps in identifying diabetic patients, at-risk
groups, geographical dispersion, demographic characteristics,
economic, social and human impacts, guidance, decision-making
and planning, statistics and information organizations [37,38].
Using the experience of developed countries in this area can pave
the way for designing the national registry of diabetes in the
country in such context [39,40]. In fact, the registry of diabetes
is a secondary solution for managing diabetes which can be
effective in studying and evaluating the interaction of diabetes
with other diseases, as well as improving the quality of care and
follow-up among the patients continuously. In general, the study
of population-based diabetes registry in developed countries
has shown that this kind of registry is a useful tool in managing
diabetes, and the resulting information sources are highly valuable
and can provide accurate information on the outbreak of the
disease, risk factors and effective treatment plans in a community,
and enable epidemiological studies. Therefore, according to their
health system, developing countries should focus on establishing a
population-based diabetes registry as a national program and use
its benefits and capabilities. Further, designing and implementing
such a registry is subject to the provision of equipment, location
and the appointment of population-based diabetes registry
executives. Finally, it is necessary to define a theoretical
framework which is possible by using the lessons from developed
countries in this field and applying their successful experiences
about registries in order to develop a successful national diabetes
registry, establish, and preventing potential problems [41].
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