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ABSTRACT

Objectives: This study aims to comparatively review the rehabilitation information systems in 8 countries:

Article info: Canada, the United States, the United Kingdom, Sweden, Australia, Malaysia, Russia, and Iran.

Received: 25 Mar 2022 : Methods: A comprehensive review of published studies without a time limit was explored by
Accepted: 31 Oct 2022 . searching the keywords, titles, and abstracts. Studies were obtained from the Web of Science,

Available Online: 01 Mar 2023 : Scopus, PubMed, and Embase databases on May 2, 2021. We also did a Google search engine to
: explore rehabilitation information system websites in each country. The inclusion criteria included
all English and Persian articles in the field of rehabilitation information registration systems or
minimum data sets and the availability of complete text of the articles. A total of 13151 related
studies were extracted and finally 25 main articles and 6 websites were selected. A similar standard
checklist was used to extract and compare the findings. The data items in this checklist included
reference, country, registry name, established year, founder, scope, standard classification systems
(coding system), data elements, and subcategories of data elements of the registry.

Results: The literature review revealed that the United States has international rehabilitation
outcomes in three areas of inpatient, outpatient, and pediatric rehabilitation that collect data
from around the world. Australia has a national clinical registry for outpatient and inpatient
rehabilitation outcomes for adults and children. Canada, with its national rehabilitation
reporting system, gathers only adult inpatient rehabilitation information. In sweden, the Swedish
Rehabilitation Medical Register includes rehabilitation activities in both inpatient and outpatient
care. Rehabilitation in Malaysia with no data sharing and integration is still in its infancy. The
rehabilitation information system in the UK only includes specialized rehabilitation services.
In Iran, the Welfare Organization registers and collects (inpatient, outpatient, and home care)
rehabilitation and financial data of the disabled with the “payment” system. In Russia, only some
studies have proposed the launch of a rehabilitation information system.

Discussion: The results of this literature review demonstrate that the most comprehensive
rehabilitation information systems first belonged to the United States, and then to Australia,

Keywords: :  Canada, Sweden, the United Kingdom, and Iran in descending order. Meanwhile, a
Rehabilitation, Information :  rehabilitation information system is being developed in Malaysia. However, Russia has not yet
system, Registry * developed a comprehensive rehabilitation information system.
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Highlights

*» The World Health Organization (WHO) estimates that 2.41 billion people need rehabilitation services worldwide,
in 2019.

* WHO has called for some measures to respond to reinforce rehabilitation services worldwide by 2030.

* The rehabilitation information system is the most important step to accurately identify demographic information,
improve clinical and functional outcomes, and provide the criteria for providing rehabilitation care services.

+ In many countries, pilot studies have only been conducted in several sub-disciplines of rehabilitation.

Plain Language Summary

Globally, one out of three persons during a period of illness or injury require rehabilitation services. One of the
most important measures to find the best evidence of treatment processes and outcomes is the accurate registration
of data by a national standard tool. In this way, it is possible to confirm data commensurability and adaptability at the
regional, national, and international levels. Therefore, creating and developing a rehabilitation information system to
interpret and analyze the best treatment and monitoring measures is a must. We reviewed comprehensive rehabilitation
information systems in 8 countries. Currently, a rehabilitation information system was not available in every country
which is being integrated with other health information systems. However, in many countries pilot studies have been
conducted in several sub-disciplines of rehabilitation, which does undoubtedly not meet the needs of the rehabilitation
community. Future studies are recommended for the development of rehabilitation registration systems integrated with

the national health information system.

1. Introduction

ollowing the upward trend of aging and
the number of chronic and persistent dis-
eases during recent decades, the need for
rehabilitation services has increased in all
countries, especially underdeveloped and
low-income countries [1-3]. According to the World
Health Organization (WHO), 2.41 billion people needed
rehabilitation services around the globe in 2019, imply-
ing that one out of three persons during a period of ill-
ness or injury requires such services [1]. Since 1990, this
figure has increased, indicating the aging phenomenon in
the concerned population. Moreover, evidence suggests
that, because of the severity of the COVID-19 disease
or the hospitalization period following its acute phase,
many individuals affected by this virus experience long-
term complications. Hence, demand for rehabilitation
services worldwide has increased [1, 2, 4], while such
a need has not been remarkably met. Above 50% of in-
dividuals in some low- and middle-income countries re-
ceive no rehabilitation services. Moreover, the provision
of such services is disrupted in 60%-70% of countries
because of the existing COVID-19 pandemic [5, 6].

From another perspective, since the needs for reha-
bilitation services significantly vary from one country
to another, and the required information varies from
one region to another, the outcome is inconsistent and
insufficient information. This outcome comes especially
true for low- and middle-income countries as they have
provided no clear statistics on rehabilitation services
[7]. Moreover, extensive planning is crucial due to the
long-term complications of disabilities and their high
treatment costs, following up on patient care processes,
and reviewing existing evidence to detect the best care
programs and control diseases. These needs are only met
by using health information systems (HIS) [8, 9], which
support making decisions in health policy, manage-
ment, and clinical care by gathering, standardizing, cod-
ing, and managing information on health status indices,
health determinants, and sanitary systems. Policymakers
use such information to detect and address problems
with evidence-based solutions and allocate resources
effectively. Moreover, the information is also used by
planners to develop more efficient services, by manag-
ers to monitor and assess services, and by physicians to
provide evidence-based care with high quality [1]. Ac-
cordingly, HIS plays a critical role in health policy de-
cisions in health policy, management, and clinical care
[10]. However, as one of the basic obstacles to reinforc-
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Table 1. Database search strategy

March 2023, Volume 21, Number 1

Database Search Strategy
(“Information system”[title/abstract] Or “registries”[title/abstract] Or “registry”[title/abstract] Or “minimum
PubMed data set”[title/abstract] Or “core dataset”[title/abstract] Or “dataset” [title/abstract]) and (“rehabilitation”[title/
abstract]) Or (“registries”[MeSH terms] and “rehabilitation”[MeSH terms]) filters applied: English. Clear all
Scopus TITLE-ABS-KEY ((“information system” Or” registries” Or” registry” Or” minimum data set” Or” core dataset” Or”

dataset”) and (“rehabilitation”)) and (limit-to (doctype,” ar”)) and (limit-to (language,” English”))

TS=(“information system” Or “registries” Or “registry” Or “minimum data set” Or “Core dataset” Or “dataset”)

Web of Science

and TS= (“rehabilitation”))

Refined by: Languages: (English) and document types: (Article)

Embase

(‘information system’: ti,ab,kw OR ‘registries’:ti,ab,kw OR ‘registry’: ti,ab,kw OR ‘minimum data set’:ti, ab ,kw OR ‘core
data set’:ti,ab,kw OR ‘dataset’:ti,ab,kw) and ‘rehabilitation’:ti,ab,kw AND [article]/lim and [English]/lim

ing rehabilitation services worldwide, national HIS often
provides no sufficient information on rehabilitation. In
this regard, WHO has called for some measures by 2030
to reinforce rehabilitation services worldwide [5].

Although much action is required for such measures,
one of the main steps in this call is to upgrade HISs by
importing rehabilitation information. Therefore, the
present research aimed to conduct a comparative re-
view of rehabilitation information systems available in
8 countries: Canada, the United States, the United King-
dom, Australia, Sweden, Malaysia, Russia, and Iran.

2. Materials and Methods
Overview

This literature review was performed using a system-
atic search. Methods of the review process and eligibil-
ity criteria were determined in advance, and a summary
of findings was presented at the Information Technology
and Health Promotion of Iran’s fourth annual conference
in 2021. This study was approved after review and pre-
sentation in the Ethics Committee of Mashhad University
of Medical Sciences (Code: IR.MUMS.REC.1400.296).

Literature search

A comprehensive overview of published studies with
no time limit was conducted by searching for keywords
of “information system”, “registries”, “registry”, “mini-
mum data set”, “core data set”, “dataset”, “minimal”,
“data set”, and “rehabilitation” in keywords, titles and
abstracts of studies in the authoritative databases of Web
of Science, Scopus, PubMed, and Embase on Novem-
ber 14, 2021. We also did a Google search engine to

find rehabilitation information system websites in each
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country. Table 1 presents the search strategy separately
in each database.

Inclusion criteria

The inclusion criteria for studies were as follows: All
English and Persian articles without a time limit on May
2,2021, articles related to the aim of the review and were
developed and implemented in the field of rehabilitation
information registration systems or minimum national
and international data sets, and the availability of com-
plete text of the studies.

Exclusion criteria

The exclusion criteria included studies that were letters
to the editor, conference summaries, and studies that did
not aim to design, develop, or implement rehabilitation
information systems.

Study selection

A total of 13151 related main articles were extracted
for review. In addition, the recovered records were ex-
amined in the first 10 pages of the Google search en-
gine. After reviewing the studies and removing duplicate
articles (5726 articles), 13151 documents remained and
were screened based on their titles and abstracts. At the
end of the review, 7105 studies that had nothing to do
with the aim of this systematic review and 207 studies
that were conference summaries were removed. Then,
113 articles were selected to review their complete text,
of which 88 articles were removed, and eventually 25
main articles and 6 websites were selected. Figure 1
shows the steps for searching and including studies us-
ing the PRISMA (preferred reporting item for systematic
reviews) flowchart.
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Identification of studies via databases

Identification of studies via other
methods

Figure 1. Flowchart of the study selection

Data extract

A similar standard checklist was used to extract and
compare the findings. The data items in this checklist
included reference, country, registry name, established
year, founder, scope, standard classification systems
(coding system), data elements, and subcategories of
data elements of the registry.

3. Results

In this study, a comparative review was performed on
rehabilitation information recording systems in different
countries. The countries that emerged from the selection
process were two EU countries (the UK and Sweden),
two North American countries (the US and Canada), two
Asian continents (Malaysia and Iran), and Australia and
Russia. Finally, we compared rehabilitation information
registration systems in each country, and the data are
shown in Tables 2 and 3.

Rehabilitation information systems in the United States
[11, 12], Australia [13-16], Sweden [17, 18], Canada [19,
20], the United Kingdom [21-23], Malaysia [24], Russia
[25-28], and Iran [29-40] are as follows.

S
= Studies identified from*:
£ Web of Science (n =2648) Studies removed before reviewing: Studies identified from Google:
< Scopus (n =4378) —| Duplicate records removed (n =5726) Websites (n = 100)
P PubMed (n =3694)
E Embase (n =2431)
=
) |
—
)
Studies that should be reviewed by Studies excluded based on title and
title and abstract (n =7425) p| abstract (n=7312) . P
o0 »  Unrelated to the purpose of the Websites assessed for
& study (n=7105) eligibility (n=6)
§ v *  Conference Abstracts (n =207)
Bt
15}
@n Complete-text articles assessed
based on eligible criteria (n =113) Articles excluded (n =88)
Insufficient details in the objectives of
the study
— v
=
5]
= Lo . . <
= Studies included in review (n = 25)
E Websites included studies (n =6)
—
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The Uniform Data System for Medical Rehabilitation
(UDSMR) is a non-profit company affiliated with the Uni-
versity of Buffalo. The company provides a wide range of
products and programs allowing rehabilitation service pro-
viders to record the severity of patients’ disabilities and medi-
cal rehabilitation outcomes consistently. UDSMR products
cover the post-acute care needs of rehabilitation providers.
This company is a leading company in terms of medical
rehabilitation outcomes for more than 30 years. UDSMR
possesses the largest independent reservoir of rehabilitation
outcomes and Inpatient Rehabilitation Facility Patient As-
sessment Instrument (IRF-PAI) data obtained from more
than 1400 rehabilitation centers worldwide, about 900 of
which Inpatient Rehabilitation Facilities (IRFs) are located
in the US using reports, accreditation, auditing, training,
and consulting services. The company mainly aims to al-
low healthcare providers and related institutions to record
and improve care outcomes, processes, and practices in a
uniform manner. Internationally, this non-profit company is
known to be leading in performance, appraisal, and research
since it possesses the largest medical rehabilitation databases
worldwide. Now, the UDSMR dataset, with more than 13
million patient appraisals, contains data from all over the
world. UDSMR offers management products and services
in accordance with the Centers for Medicare and Medicaid
Services (CMS) and the Functional Independence Measure
(FIM) principles to service providers during the post-acute
care phase. The FIM instrument includes 18 data elements
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Table 2. Comparing rehabilitation information registration systems in 8 countries

Countr Registrv Name Established Founder Scope Standard Classification
y gistry Year P Systems (Coding System)
Information on outpatient
United States UDSMR 1963 Buffalq Univer-  and inpatient rehabilitation Unlfgrm qata system (UDS)
sity outcomes for adults and impairment codes
children
Information on outpatient
Australia AROC 2002 apcerrEy  IEEMEEEEIENID o ses s e
outcomes for adults and
children
Information on outpatient
Registercentrum  and inpatient (acute and
Sweden WebRehab 2021 Vastra Gotaland  subacute stages) rehabilita- ICF
tion
Th_e United UKROC 2008 NIHR InformaFl_on on speC|_aI|zed 1CD 10 codes
Kingdom rehabilitation services
Information on adult . .
. - e The Canadian Coding Stan-
Canada NRS 1999 CIHI inpatient rehabilitation dards for ICD10-CA
programs
Malaysia Developing - -
Russia ~ == e e e e
Information on (inpatient,
Iran Payment 2014 Welfarg Organi- ICF outpatlent,. .and. home
zation care) rehabilitation and

financial
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Abbreviations: ICF: International classification of functioning, disability, and health; ICD: The international classification of
diseases; NIHR: The national institute for health and care research; CIHI: The Canadian institute for health information; AFRM:
The Australasian faculty of rehabilitation medicine; RACP: The royal Australasian college of physicians; UKROC: The UK
specialist rehabilitation outcomes collaborative; NRS: The national rehabilitation reporting system; AROC: The Australasian

rehabilitation outcomes centers.

covering 6 areas included (self-management, sphincter con-
trol, transfer, movement, communication, and social cogni-
tion. It also provides medical rehabilitation outcomes for
acute medical rehabilitation, acute care services, long-term
skilled nursing facilities’homes (SNF) programs, pediatric
hospitals, outpatient rehabilitation services, and community-
oriented outpatient treatment services. The composition of
such products enables healthcare organizations with authen-
tic tools to assess and monitor patients during the post-acute
care process. The products also allow subscribers to record
the seriousness of a patient’s disability and the consequences
of medical rehabilitation. A common language facilitates the
link between disabilities in different disciplines and provides
the grounds to compare rehabilitation outcomes. The data
collected by FIM are used for different purposes, such as as-
sessing rehabilitation outcomes, detecting the effectiveness
and efficiency of care services, managing patients, and per-
forming clinical research [11, 12].

The Australasian Rehabilitation Outcomes Centers
(AROC) is a clinical registry providing a national stan-

dard system to promote clinical rehabilitation outcomes.
Under the supervision of the Center for Health Services
Development (CHSD) University of Wollongong (UoW),
this institute is a joint Australian rehabilitation initiative
among providers, investors, regulators, and consumers,
which was founded on July 1, 2002, by the Australasian
Faculty of Rehabilitation Medicine (AFRM) and the
Royal Australasian College of Physicians (RACP). The
objectives of the AROC are as follows: Improving clini-
cal rehabilitation consequences in both public and private
areas, documenting the effectiveness of interventions by
gathering systematic outcome information on inpatient
and outpatient programs, reporting clinical and mana-
gerial information on performance outcomes, high-risk
groups, and other relevant variables meeting providers,
payers, consumers, and other stakeholders’ needs in pub-
lic and private rehabilitation areas, offering and making
coordination for training FIM and issuing certificates and
other performance measures, providing annual reports
summarizing Australian data, and developing research to
make modifications in adopted measures over time [13].

March 2023, Volume 21, Number 1
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Table 3. Comparing data elements and subcategory of data elements rehabilitation information registration systems in 8 countries

Country

Registry Name

Data Elements

Subcategory of Data Elements

United States

Australia

Sweden

United
Kingdom

UDSMR

AROC

WebRehab

UKROC

Demographic informa-
tion, hospital information,
functional status, and UDS

impairment code

Facility information,
patient information,
episode start and episode
end dates, postcode,
AROC impairment code,
episode start, prior to this
impairment, rehabilita-
tion program, episode
end, general comments,
impairment-specific data
items

Demographics, process
measures, outcomes,
patient-reported out-
comes (PROs), patient

satisfaction

Patient demographics,
commissioning & referral,
initial assessment, diag-
nosis, admission details,
interruptions & exten-
sions, discharge details,
admission & discharge
assessments, fortnightly
assessments, cross-sec-
tional data tranches, data
submission frequency,
others

Demographic information (age, matrimonial, gender, race, pre-hospital
residence, and post-hospital residence), hospital information (Inpatient
hospitalization, program breaks, payer, basic diagnostic codes), func-
tional status (FIM tool scores at admission, discharge, and follow-up,
FIM change and FIM efficiency), and UDS impairment code

Facility information (Institute ID, institute name, department ID, de-
partment name), patient information (URN, Date of birth, surname,
given name, sex)

, date of start and end episode, ZIP code, AROC impairment code, epi-
sode start (Referral date, examination date, date ready for procedure/
rehabilitation, Mode of episode start), prior to this impairment (type
of residence before this defect, caregiver status before this defect), re-
habilitation services (date MDT rehabilitation plan, admission and dis-
charge FIM tool scores), episode end (Community ready date, mode of
episode end), general comments, impairment specific data items (brain
dysfunction, spinal cord dysfunction), reconditioning (amputation of
limb, Outcome measures at discharge)

Demographics (referral sources , number of registrations, marital sta-
tus, employment, diagnoses, ICF-based problems, body mass index
[BMI], substance abuse), procedure measures (date of referral until
admission, sources, time of care, drug abuse, rehabilitation plan, as-
sess driving performance, and use of various examination tools at the
unit), outcomes (death during the course, level of activities of daily liv-
ing (ADL) post-rehabilitation and per-rehabilitation using FIM, compli-
cations, medical events, home and job before discharge, at discharge
and one year later, where the individual is discharged, life satisfaction),
patient-reported outcomes (PROs) (Glasgow Outcome Scale, EQ5D to
measure health related quality of life, and life satisfaction per the Fugl-
Meyer), patient satisfaction (satisfaction with the personnel; collabo-
ration with the personnel and the rehabilitation plan; self-efficacy on
the rehabilitation; and satisfaction with the information and treatment
that the family and relatives received during the rehabilitation period;
information about the disease; and information about the workplace if
assist is requested post-discharge, make an appointment)

Patient demographics (patient’s name, birthdate, gender, ethnicity, lo-
cal identifier, hospital number, NHS number), commissioning & refer-
ral (funding source, service level, patient category, CCG name or code,
code and/or postcode, commissioners, GP name and or ID, patient ZIP
code optional, referral date, referral source, date of decision, date fit for
admission), initial examination (date of start examination, examined by
(uni/multi-disciplinary specialist), diagnosis (Initial date (original and or
current), diagnosis (ICD 10 codes), admission info (date of admission,
suggestion discharge date, suggestion trim point date, admitted from,
admission goal), interruptions & extensions (interruptions, extension
date), discharge info (date fit for discharge, discharge date, reason for
delay, discharge mode, discharge destination, discharge postcode),
admission & discharge examinations (patient categorization tool (on
admission), CS-E version 13—scored retrospectively measure, FIM+FAM
(including NIS), NPDS-H (used to demonstrate cost efficiency), Barthel
or FIM+FAM or FIM or NPDS-H/NPCNA, Mayo-Portland Adaptability
Inventory [MPAI-4]), fortnightly assessments (RCS-E version 13), cross-
sectional data tranches, data submission frequency, others (service
profile)
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Country Registry Name Data Elements Subcategory of Data Elements

Sociodemographic information (gender, date of birth, estimated date
of birth, mother tongue, country and ZIP code of residence, region of
residence, residence code, living arrangements before and after dis-
charge, living environment before and after hospital, support received,
pre-hospital professional status, post-discharge professional status,
follow-up living arrangements, follow-up living environment, follow-up
professional status, native status), administrative information (admis-
sion class, re-admission within 1 month, planned or unplanned re-ad-
mission, date ready for admission, date of admission, referral source,
province/region of referral source, referral source center number, pay-
er, date start of program interruption, return date of program interrup-
tion, transfer status of service interruption, provider type(s), provider
type ID number, date ready for discharge, date of discharge, cause for
discharge, referral, referral to province/region, referral to facility num-
ber, Follow-up examination date, hospitalization since discharge, days
in hospital, responder type, primary cause for waiting for discharge,
secondary cause for waiting for discharge, rehabilitation time with any
specialist), health specifications (Rehabilitation Client Group (RCG),
ASIA Impairment (spinal cord injury), date of admission, BMI, most im-
portant reason for health condition, ICD-10-CA, pre-admission comor-
bidity, transfer or death health condition, program interruption reason,
health condition reason for hospitalization, pre-admission comorbid
procedure or intervention, clinical care intervention), activities and par-
ticipation based on FIM (toileting, urinary management, stool, transfer,
mobility, comprehension, articulation, social interaction, problem solv-
ing, memory, impact of pain, food preparation, light housework, heavy
housework, communication, verbal/non-verbal expression, commu-
nication, written expression, communication, auditory/non-auditory
comprehension, communication, reading comprehension, financial
control, Orientation, public health status, reintegration into normal life,
glasses/hearing aids flag), cooperation, and interventions

Sociodemographic
information, administra-
tive information, health
specifications, activities,
cooperation, and inter-

ventions

Canada NRS

Individual and household registration data (file number/ID of the pa-
tient unit in the institution, name, surname, father’s name, national
code, ID number, place of issuance of ID card, gender, date of birth/
age), file formation data (social file, rehabilitation and assistance, edu-
cational status, level of education, province of residence, city of resi-
dence, habitation (urban, rural), area/geographical area, ownership
(housing), building specifications (type of building, area, number of
rooms and amount of mortgage and rent), date of residence, date of
departure from the target population, address, telephone, postal code,
Individual and household  source of income, occupation, organization/company of employment,
registration data, file for-  date of beginning and end of employment, monthly income (fam-
mation data, basic data, ily), marital status, patient/family ratio (Father, mother, child), head
financial aid data, aid data  of household (yes or no), number of children), basic data (insurance,
non-financial and data of employment, education, housing and death registration), financial aid
centers and institutions  data (Source of credit, account number, bank, amount of pension, rea-
son for establishing pension, start date of pension, date of termination
of pension), aid data Non-financial and data of centers and institutions
(date of admission/referral, time of admission/referral/registration,
type of admission/referral, cause of referral/admission, physical condi-
tion at the time of referral, details of the person/persons providing the
service (including name, ID, position and specialization and signature)
date of registration/filing, type of file, details of the person confirming
the information (including, name, ID, position and specialization and
signature)
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ICF: International classification of functioning, disability, and health; ICD: The international classification of diseases; NIHR: The
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comes collaborative; NRS: The national rehabilitation reporting system; AROC: The Australasian rehabilitation outcomes centers.

—
7



http://irj.uswr.ac.ir/

March 2023, Volume 21, Number 1

The clinical AROC datasets have been developed over
years by consulting rehabilitation service providers and
the representatives of different organizations from Aus-
tralia and New Zealand. Furthermore, in some possible
cases, the dataset also uses the definitions provided by
the national culture of health data [14]. After reviewing
and updating different AROC versions, its last version
was developed in July 2012. This version encompasses
a bank of items addressing different rehabilitation care
sections [15]. The collected and recorded information
in this registry addresses patients’ ID information (i.e.
patient code, first name, last name, date of birth, and
gender), facilities, the first and the last date of care pro-
cesses, AROC disability code, referral data, clinical in-
formation, and treatment information for inpatient, out-
patient, and pediatric rehabilitation [16].

The Swedish Register for Rehabilitation Medicine
(SRRM) was formerly known as WebRehab Sweden and
was renamed in November 2021 regarding the informa-
tion technology platform (available from https://svereh.
registercentrum.se/om-registret/om-registret/). This reg-
istry aims at ensuring rehabilitation quality for individu-
als with acquired brain injuries, spinal cord injuries, or
other complicated difficulties. It also encompasses both
inpatient and outpatient rehabilitation operations. Inpa-
tient rehabilitation also contains both acute and subacute
rehabilitation. Some units also provide planned rehabili-
tation which may aim to evaluate or promote and main-
tain individuals’ abilities. Patients and their companions
should reorient to reach rehabilitation achievements, and
this often requires short- or long-term professional sup-
port. Rehabilitation content is developed for each per-
son considering his diagnosis, function, lifestyle, and
tendencies. The Swedish Association of Rehabilitation
Medicine (SFRM) mainly aims to improve quality as
such questionnaires contain some information, includ-
ing patients’ social security code, diagnosis, waiting
time, care time, rehabilitation effects, complications, if
any, and responses. Such data are collected for general
goals. The data in this register can be organized per the
International Classification of Functioning, Disability,
and health (ICF) domains. In Sweden, strong authenti-
cation is required when accessing personal information
through open networks. This problem is addressed by an
electronic-card (e-card) service that provides physical
and electronic identification for each individual and is
implemented in WebRehab [17, 18].

The National Rehabilitation Reporting System (NRS)
is a part of about 40 roadmaps established in 1999 at
the Canadian Institute for Health Information (CIHI),
an independent non-profit organization providing in-
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formation and basic analysis of necessary data and in-
formation on Canada’s health system and the health of
Canadians. The National Rehabilitation Reporting Sys-
tem (NRS) was launched to develop national indices and
report adult inpatient rehabilitation services, resulting in
the implementation of the rehabilitation reporting sys-
tem prototype. Further, an expert group was formed to
guide CIHI in this regard. The group collects data from
participants and adult patients undergoing rehabilita-
tion programs in 9 provinces across Canada. NRS en-
compasses specialized facilities, hospital rehabilitation
units, hospital rehabilitation services, and rehabilitation
beds. The NRS rehabilitation minimum data set (MDS)
manual assesses clinical data on functional status (based
on the 18-item FIM) and additional data elements (i.e.
cognitive function and Instrumental activities of daily
living [IADL]). This registry contains a wide range of
information, including socio-demographic information,
administrative information, health specifications, activi-
ties, cooperation, and interventions) [19, 20].

The UK Specialist Rehabilitation Outcomes Collabora-
tive (UKROC) is a national clinical database established
in September 2008. It was funded by the Ministry of
Health and Medical Education and typically gathers key
information about each patient admitted to a specialized
rehabilitation unit in the UK. During its first five years,
UKROC focused on neurological rehabilitation, and it
now contains information on all level 1 and 2 special-
ist neuro-rehabilitation services across the UK. The col-
lected and recorded data elements in this database are as
follows: NHS No. (a specific number for each patient),
gender, age, ethnicity, date of birth, place of residence,
references to service, waiting time for acceptance; some
information on health status (e.g. primary diagnosis,
time of onset, etc.), disease complications (e.g. paralysis,
pain, and limitations in daily activities), care provided by
nursing and medical staff, changes during the program
(e.g. changes in mobility, self-care, communication with
others, etc.), post-discharge place (e.g. transfer to anoth-
er hospital, home, residential care centers, etc.) [21-23].

The rehabilitation information registration system in
Malaysia is still in its infancy due to the lack of informa-
tion sharing and concatenation. Cloud computing can be
more compatible with establishing a virtual centralized
rehabilitation registry. On-site rehabilitation registration
systems may not apply well in Malaysia since this coun-
try is divided into two main areas (namely the Malay
Peninsula and Borneo) as such Sabah is developing a
virtual data warehouse to record rehabilitation in the lat-
ter region. Ahmedy et al. also implemented a virtual data
warehouse to integrate the incongruity of data warehous-
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es from multiple inpatient rehabilitation centers across
the country. It was consequently expanded to assist big
data analysis and interpretation visualization using a
geographical mapping feature [24].

The rehabilitation information registration systems in
Russia are implemented only in sub-disciplines such
as the stroke registration system [25], heart rehabilita-
tion [26], occupational diseases [27], and others. A re-
view of previous studies revealed that Russia generally
has no history of rehabilitation data for individuals with
disabilities, and the only information is sent partially.
Moreover, no organized flow of operational information
exists between the executors of different sections of the
rehabilitation process. Although there is some informa-
tion on the main flows of different organizations and in-
stitutions’ operations as statistical reports in the form of
articles, they are not cited to support the rehabilitation
process. An organization, for example, helps individuals
with severe disabilities across the city. However, there
is no summarized information on disabled individuals’
functional impairment combined with real social condi-
tions. Accordingly, many citizens who need immediate
or consistent social assistance are disregarded [26, 28].

In Iran, the identification and determination of dis-
ability is the responsibility of the Welfare Organization.
Thus, the Welfare Organization forms a commission to
diagnose and classify the types of disabilities based on
international standards and determine the disability ID,
which is responsible for diagnosing and determining the
severity of disability in accordance with the ICF [29,
30]. The purpose of determining the severity of the dis-
ability is the result of the degree of damage in anatomy
or physiology and limitations in the daily functioning of
life. Medical documents on the diagnosis of disorders
and diseases leading to disability before recording in the
file of the disabled person should be reviewed by phy-
sicians in the commission and its physical and psycho-
logical consequences should be identified by a group of
rehabilitation specialists [31]. After determining the type
and seriousness of disability in the medical commission,
if the disability was approved by the commission, a case
would be filed for him or her in the Welfare Organization.
Depending on the type and seriousness of the disability,
the Organization provides a range of support services to
the disabled. But in general, these services can be divid-
ed into two general groups: Rehabilitation services and
financial aid. Rehabilitation services include physiother-
apy, speech therapy, occupational therapy, psychothera-
py, optometry, nursing care, and even funded disability
coverage for surgery. The Welfare Organization provides
these services through physiotherapy, speech therapy,
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occupational therapy, psychiatry, optometry, technical
orthopedics and prosthesis manufacturing, rehabilita-
tion, and daycare centers affiliated with the organiza-
tion or the contracting party, providing services at home
and transferring files to non-governmental centers. Cur-
rently, there are 25 rehabilitation and care centers for the
mentally disabled, 7 rehabilitation and care centers for
the elderly, 7 treatment and rehabilitation centers for the
chronically mentally ill, and 2 rehabilitation and main-
tenance centers for the physically disabled under the su-
pervision of the Welfare Organization. Since 2014, this
organization has used an integrated system to register the
information of the disabled throughout the country. This
system is known as the “database of the Welfare Orga-
nization or payment system”. This system is subordinate
and registers identity, socio-economic information, type
and extent of disability, and support services received.
In the payment system, client data are registered in six
groups: Individual and household registration data, file
formation data (social file, rehabilitation, and assis-
tance), basic data (insurance, employment, education,
housing, and death registration), financial aid data, aid
data Non-financial and data of centers and institutions. It
was also possible to report based on the registered data
elements in this system [30]. For the authorized users
of this system, it is available from the internet address
https://payment.behzisti.net.

There are also some studies on rehabilitation MDS in
sub-disciplines, including audiology [32], physiotherapy
[33], orthopedics [34], occupational therapy [35], speech
therapy [36], post-trauma rehabilitation [37], cerebral
palsy rehabilitation, and schizophrenia patients’ reha-
bilitation [38], to be developed in Iran. Furthermore, in a
study aimed at developing and implementing a national
disability MDS in Iran. Ahmadi et al. concluded that
MDS can be a start to standardize disability data. Pro-
viding consistent, complete, and uniform data elements,
MDSs are potentially used to standardize data and con-
quer the problems posed by low-quality disability data
in Iran. Accordingly, MDS can contribute to specifying
disability levels and is more cost effective and efficient
in making appropriate policies and plans for individuals
with disabilities. National MDS for disability informa-
tion management system encompasses 475 information
elements, including a management category with 130
information elements and a clinical category with 345
information elements [39].
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4. Discussion

According to the WHO in 2019, 2.41 billion people
around the globe need rehabilitation services [1]. Thus,
registration of rehabilitation information is crucial to
achieving the best evidence and planning. The present
research aimed to comparatively review the rehabilita-
tion information systems available in 8 countries: Can-
ada, the United States, the United Kingdom, Australia,
Sweden, Malaysia, Russia, and Iran.

A review of the literature revealed that rehabilitation
information systems in the United States [11, 12], Aus-
tralia [16], and Sweden [17, 18] contain outpatient and
inpatient rehabilitation. However, investigations in Can-
ada have considered only adult inpatient rehabilitation
information [19, 16], and specialized rehabilitation ser-
vices are just recorded and reviewed in the UK [21-23].
In Iran, the Welfare Organization registers and collects
(inpatient, outpatient, and home care) rehabilitation and
financial data of the disabled with the “payment” system
[30]. Regional rehabilitation information systems in Ma-
laysia do not meet the national rehabilitation needs as
such a virtual data warehouse that is being developed to
record rehabilitation information [24]. In Russia, howev-
er, studies have just proposed establishing rehabilitation
information registration systems, and no comprehensive
national system has been proposed for the registration of
rehabilitation services yet [26, 39].

No country has used rehabilitation information regis-
tration systems consistent with its national health infor-
mation registration system (HIRS). A large number of
studies on registries and MDSs have been conducted in
Iran over recent years, most of which have also provided
a native model for the MDS development for a disease,
injury, or group of patients [33, 34, 39-49]. This is, while
no study has addressed the development of rehabilitation
MDS or registries. Some studies, however, have pro-
posed that rehabilitation MDS in sub-disciplines such as
audiology [32], physiotherapy [33], orthopedics [34], oc-
cupational therapy [35], speech therapy [36], post-trau-
ma rehabilitation [37], cerebral palsy rehabilitation and
schizophrenia patients’ rehabilitation [38], be developed
in Iran. Such data sets and the Welfare Organization in
Iran are not comprehensive enough because of the wide
range of rehabilitation and different needs of supporting
organizations involved in this issue, including the Min-
istry of Health and Medical Education and other centers.
Furthermore, the disability data sets proposed and the
Payment registry in Iran only aimed to manage informa-
tion on disabled individuals and do not match other large
populations requiring rehabilitation services [30, 39]. In
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Russia with one of the highest social budgets, however,
no organization exists for the rehabilitation of disabled
individuals because of financial constraints and the lack
of information on rehabilitation opportunities [28].

Although Australia [16], the UK [21-23], and Sweden
[17, 18] only have registries for clinical purposes, in the
United States, the UDSMR, covers not only clinical pur-
poses but also reporting, accreditation, auditing, training,
and consulting services [11, 12]. In Iran, although the
Welfare Organization is a national system, it provides
both clinical and administrative registry purposes (fi-
nancial and non-financial purposes) and according to
the comprehensive protection law for the disabled, the
Welfare Organization is the main custodian of identi-
fying, reducing, and supporting the disabled [29-31].
In addition, the NRS collects detailed information on
socio-demographic data, administrative data, health fea-
tures, activities, partnerships, and interventions aimed at
improving the health of Canada and Canadians [19, 20].

In this study, we found that the UKROC registry en-
codes diagnoses based on ICD 10 codes [21], the NRS
registry based on ICD-10-CA codes [19], the WebRehab
registry based on ICF [17], the AROC registry based on
AROC impairment [13], the UDSMR registry based on
UDS impairment [11], and the payment registry based
on ICF [30]. From this perspective, the WebRehab and
payment registries are the most compatible with WHO
guidelines for coding functioning, disability, and health
in people with disabilities. The finding of our literature
review is similar to the study of Safdari et al. Their study
examined standard classification systems on various reha-
bilitation-related topics, including the etiology of disabil-
ity (international classification of diseases-10 [ICD-10])
and the international classification of diseases, the ninth
revision, clinical modification (ICD-9-CM); disabil-
ity diagnosis (ICF); measures (ICD-10 procedure coding
system (ICD-10-PCS), International classification of pro-
cedures in medicine (ICPM)); refund (functional related
group [FRGY); and functional status (FIM) [50].

In a similar vein, McPherson et al. aimed to illustrate
the status of rehabilitation HISs in countries with dif-
ferent income levels and detect the main processes and
measures to develop such systems in underdeveloped
and low-income countries. In their study, they found
out that no standard exists for rehabilitation in HISs.
However, it is generally believed that valid data on the
prevalence of disability, the economic situation, access
to rehabilitation services, and practical outcomes of re-
habilitation are required to plan for promoting health
among individuals with disabilities. This finding implies
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that planning for disability and rehabilitation can be initi-
ated by developing MDSs and then gradually leads to the
system’s improvement and coordination [49].

In a comparative study entitled “Analytical compari-
son of rehabilitation programs for the disabled in Iran
with other countries”, Irvani et al. documented that the
integration of parallel organizations’ rehabilitation sec-
tors in the Ministry of Health and Medical Education in
Iran, not only enhances intersectoral coordination and
the consistency of united management and policy-mak-
ing but also decreases costs, enhances the proper alloca-
tion, and increase the financial resources of this sector.
Further, it may decrease the overlap of more desirable
service delivery; hence, undertaking responsibilities,
preventing repetition, and training specialized personnel
regarding the needs are of great importance. Policymak-
ers and planners in this major should adopt a wider per-
spective to review and modify the structure, regulations,
and activities in line with the movement toward formu-
lating a system to equip rehabilitation programs for the
disabled in Iran [50].

Commission on Accreditation of Rehabilitation Fa-
cilities (CARF) developed a framework to collect the
required rehabilitation data by providing a standard
model for establishing a management system and evalu-
ating rehabilitation programs. The framework specifies
the MDS according to the main rehabilitation compo-
nents, including input (namely demographic informa-
tion, health status history, primary diagnosis of disabil-
ity, etiological injury, time of injury, the acute hospital
care center’s functioning, and functional status), process
(type of rehabilitation services, frequency of treatment
sessions, test results, goals, interventions and measures,
progress trend, complications and difficulties, and indi-
cators such as length of stay in inpatient rehabilitation),
and output (functional status, complications and difficul-
ties, post-discharge services, and financial support for
disabled individuals) [51].

In their study entitled “a review of information man-
agement standards of rehabilitation centers accreditation
commission”, Safdari et al. aimed to develop a frame-
work for standards required by information manage-
ment processes in rehabilitation centers. They reported
that information management processes ranging from
data collection, registration, documentation, organiza-
tion, and classification to information storage, retrieval,
and dissemination in rehabilitation centers should follow
the standards concerned by the evaluating organization.
However, no consistent and comprehensive standards
exist for this purpose at an international level as different
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institutions active in accrediting and evaluating rehabili-
tation services of different scopes and detail levels have
set some standards in this regard [52].

Ghazi Saeedi et al. in their research entitled “MDS for
Schizophrenia Electronic Health Card” concluded that
an electronic health card for schizophrenia patients can
help the treatment team in providing effective health care
and better medical records for inpatient staff. It also re-
duces the problems of family members and relatives of
the patient and simplifies the process of treating schizo-
phrenia. The proposed MDS for schizophrenia includes
29 data elements. They included two general groups of
demographic data (basic information, insurance infor-
mation, and essential contact information) and clinical
data (medical history, psychiatric history, and mental
status) [38].

Ahmadi et al. in their research entitled “development of
the MDS of the health information system of orthopedic
injuries in Iran” concluded that some of the necessary
data elements that exist in the MDS of other countries or
are needed for organizations and health care providers of
medical services are not covered in the current systems.
Hence, a comprehensive content of MDS should be con-
structed. The existence of comprehensive and complete
data about the causes and mechanisms of traumas in-
forms public health policymakers about the incident of
traumas and empowers them to take advisory measures
to deal with these difficulties. The MDS of orthopedic
injury included two management categories (6 catego-
ries and 142 data elements) and clinical categories (17
categories and 250 data elements) [34].

Arastoo et al. standardized the information elements in
the audiometric file and provided a suitable model for
Iran. This applied descriptive-comparative research was
conducted using the Delphi method with the help of 17
faculty members and 110 audiologists. The information
elements were introduced in this study in four catego-
ries: Demographic information, medical history, patient
evaluation, and treatment plan [32].

Furthermore, Damanabi et al. in their research aimed
to develop an MDS of speech therapy. They concluded
that by designing and implementing appropriate speech
therapy data gathering for data collection, and planning
for check and debarment of speech disorders, it is neces-
sary to provide high quality and better care to patients
in speech therapy centers. The minimal data collection
of speech therapy included clinical and administrative
levels. The most principal elements of management in-
formation include name, last name, birth date, sex, ad-
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dress, phone number, date of admission and number of
treatments, patient complaints, duration of impairment
or disorder, cause and description of the disease, and the
most principal elements of clinical information includ-
ing health history, short-term goals and the long-term
development of speech history [36].

In summary, in some countries, national and interna-
tional rehabilitation information systems have been im-
plemented and are being used. But still, the main goal of
WHO in integrating health care systems with the rehabili-
tation system has not been achieved in any country. In this
regard, WHO has expanded a framework and standards
for national HIS and a global reference content of 100 key
health values to assist countries to reinforce their HIS.
There are opportunities to further expand this framework
to accommodate rehabilitation information needs [5].

Undoubtedly, reaching this goal requires cooperation,
targeted policies, and huge investment. Therefore, accu-
rate evaluations in terms of cost-effectiveness and identi-
fication of challenges and facilitators for the development
of rehabilitation information systems are critical [53-65].

5. Conclusion

This literature review demonstrates that the most com-
prehensive rehabilitation information systems belong
to the United States and Australia, which included the
sections of inpatient and outpatient rehabilitation for
children and adults, then Canada and Sweden, which in-
cluded the outpatient and inpatient sections. Afterward,
the UK included specialist rehabilitation services. This
is while a rehabilitation information system was being
established in Malaysia. However, in Russia and Iran,
only limited studies have been conducted to recommend
the implementation of a comprehensive rehabilitation
information system. Therefore, the future work of this
study is to design and development a comprehensive re-
habilitation information system in Iran.

One of the strengths of our study is that it was the first
comprehensive review of rehabilitation information reg-
istration systems. The findings may contribute to clarify-
ing the current situation in these 8 countries as a repre-
sentative of the world’s countries. Moreover, in line with
the call for planning, WHO should develop a broader
view of the developed programs to direct policy-makers
toward developing rehabilitation information registra-
tion systems.

Since the present study aimed to include comprehen-
sive rehabilitation systems, one of the limitations of this
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study is disregarding rehabilitation registration systems
in smaller disciplines, including pulmonary, heart, and
stroke rehabilitation registration systems, and so on. On
the other hand, the search keywords may not be adequate
and perfect to pick more studies, and some significant
and relevant research may have been missed in this re-
view. According to the recommendations of WHO to
integrate hospital information systems with the reha-
bilitation information system and given the current situ-
ation, there is no integrated system in accordance with
the recommendations of WHO. Future studies are rec-
ommended to develop rehabilitation registration systems
integrated with national HIRSs.
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