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Abstract
Background: Individuals with moderate to severe traumatic brain injury (TBI) often have prolonged cognitive impairments,
resulting in long-term problems with their real-life activities. Given the urgent need for evidence-based recommendations for
neuropsychological management of Iranian TBI patients, the current work aimed to adapt eligible international guidelines for
cognitive assessment and rehabilitation of the TBI patients in Iran.
Methods: The project was led by an executive committee, under the supervision of the Iranian Ministry of Health and Medical
Education (MOHME). Following a systematic literature search and selection process, four guidelines were included for adaptation.
Clinical recommendations of the source guidelines were tabulated as possible clinical scenarios for 90 PICO clinical questions
covering all relevant phases of care. After summing up the scenarios, our initial list of recommendations was drafted according
to the Iranian patients’ conditions. The final decision-making, with the contribution of a national interdisciplinary panel of 37
experts from across the country, was conducted in two rounds using online and offline survey forms (Round 1), and face-to-face
and telephone meetings (Round 2).
Results: A total of 63 recommendations in six sections were included in the final list of recommendations, among which 24 were
considered as key recommendations. In addition, some of the recommendations were identified as fundamental, meaning that
proper implementation of the other recommendations is largely dependent on their implementation.
Conclusion: Iranian health policy makers and rehabilitation program managers are recommended to address some fundamental
issues to provide the necessary infrastructure to set up an efficient cognitive rehabilitation service system.
Keywords: Cognitive rehabilitation, Guideline, Neuropsychology, Practice guideline, Traumatic brain injury
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Introduction
Traumatic brain injury (TBI) is a traumatic event that
results from an external force to the brain, causing
disturbances to normal physical, neurologic and cognitive
function, and ultimately impacts the patient’s physical,
psychological and social well-being.1 TBI is a global health
challenge,2 and a leading cause of death and disability
in all countries, with a disproportionate burden in lowincome and middle-income countries (LMICs).3 A Global
Burden of Disease (GBD) analysis4 estimates that there
were 27.08 million new cases and 55.50 million prevalent
cases of TBI worldwide in 2016, with an increase of 8.4%
in the age-standardized prevalence from 1990 to 2016.
The analysis also estimates that 8.1 million years of life
lived with disability (YLDs) were caused by TBI in 2016.4
Others suggest a larger number for global incidence and
prevalence of TBI. For example, Maas et al3 estimate that
50–60 million new cases of TBI will occur each year and
about half of the world’s population will sustain at least
one TBI during their lifetime. Road traffic crashes (RTCs)
are the leading cause of TBI in many countries, especially
in LMICs.5 Iran is among the countries with one of the
world’s highest rates of RTCs that cause 685 611 nonfatal injuries annually.6 In a Harvard study on road traffic
injuries in 18 countries,7 Iran had the highest rate of road
injury deaths and over one million Iranians sustained nonfatal injuries due to the RTCs in 2005, with the rate of
the injuries peaking in the age group of 15-24 years. A
large number of the injured patients experience TBIs and
ensuing cognitive complications. According to the GBD
study,4 in 2016, there were 302 610 new cases of and
103,580 YLDs caused by TBI in Iran.
Individuals who have suffered moderate to severe TBIs
will often have prolonged impairments in such important
814
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cognitive domains as attention, memory, executive abilities,
and cognitive aspects of communication.8,9 Consequently,
the patients will often develop long-term problems
with their daily living activities, social integration and
occupational function. Cognitive rehabilitation of TBI is
“a systematically applied set of medical and therapeutic
services designed to improve cognitive functioning
and participation in activities that may be affected by
difficulties in one or more cognitive domains”(p. 2).10 To
optimize the outcomes of TBI rehabilitation, the services
should be based on up-to-date and high-quality evidence.11
In view of the urgent need for evidence-based
recommendations for neuropsychological management of
Iranian TBI patients in all relevant phases of care, in 2018,
the Neuropsychology Division of Sina Trauma and Surgery
Research Center (STSRC) at Tehran University of Medical
Sciences (TUMS) adapted four eligible international
clinical practice guidelines (CPGs) for cognitive
assessment and rehabilitation of TBI patients in Iran, with
the contribution of a national interdisciplinary panel of
experts usually involved in TBI cognitive rehabilitation,
from across the country. This report is an abridgment of
the project’s final report. The project has been conducted
under the supervision of the Iranian Ministry of Health
and Medical Education (MOHME) and is considered as
the national guideline by the Ministry.
Materials and Methods
The adaptation process was designed and conducted
under the technical supervision of Clinical Guideline
Development and Standardization Group at MOHME’s
Deputy for Curative Affairs. The MOHME’s “Clinical
Practice Guideline Adaptation Model in I.R Iran”12
draws upon international models of CPG adaptation
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including the ADAPTE process,13 while considering local
conditions. The national model proposes a seven-step
process for adapting CPGs in medical practice. The steps
are described below with relevant considerations for the
rehabilitation context of the current project:
Step 1: Establishing Guideline Adaptation Team
The project was led by an executive committee. The
executive committee consisted of six members including
four psychologists, one neurosurgeon, and one general
practitioner. The committee members were researchers
and/or clinicians with previous experience in cognitive
assessment and rehabilitation of TBI patients; two
members (S.A.Z and V.R-M) had previously adapted
international CPGs for early management of Iranian TBI
patients.14 All the members received special training in
guideline adaption. The executive committee performed
steps 1 to 6, managed the decision-making (step 7), and
summed up the results.
Also, a national multidisciplinary panel of experts
from all around the country was formed that included
37 relevant specialists involved in TBI care. The expert
panel comprised 14 neurosurgeons, six neurologists, five
psychologists/neuropsychologists, four psychiatrists/
neuropsychiatrists, three occupational therapists, two
speech-language pathologists, two emergency care
specialists, and one neuroscientist. The experts were
involved in the final decision-making (step 7): making
a decision upon the final list of recommendations
and the key recommendations, and articulating novel
recommendations regarding the infrastructure and
fundamental elements necessary for cognitive assessment
and rehabilitation of TBI patients in Iran.
Step 2: Specifying Scope and Domain of Guideline
We decided to adopt the INCOG team’s approach8,15
when specifying the scope and purpose of our study. The
study aimed to offer evidence-based recommendations
for the cognitive assessment and rehabilitation of Iranian
adults (age ≥ 18) with moderate to severe TBI (GCS˂13)
in all relevant phases of care. For a comprehensive
coverage on key areas of cognitive rehabilitation, we chose
to provide the guidelines in six sections: Principles and
fundamental recommendations for cognitive assessment
and rehabilitation of Iranian TBI patients; Management of
Post Traumatic Amnesia (PTA)/Post Traumatic Delirium
(PTD); Rehabilitation of attention deficits; Rehabilitation
of executive dysfunction; Management of cognitivecommunication disorders; and Rehabilitation of memory
impairments.
Behavioral and affective disorders, also deficits usually
occurring with focal damages including visuoperceptual
and language impairments (which are more relevant for
CPGs of strokes than those of TBI that has a diffuse
nature), were not covered by the current guidelines.

Step 3: Searching and Retrieving Guidelines
A detailed search for relevant published guidelines was
conducted in September, 2018. Twenty websites of
guideline clearinghouses and relevant organizations (list
of the guideline portals in Table S1), and bibliographic
databases including PubMed, PsycINFO, Cochrane
Library, and EBSCOhost were searched for records of the
last ten years (from January 2008 to September 2018).
Also, the first 50 websites were screened for the search terms
in Google. The search terms were (a) TBI, Head trauma,
Brain injury, or Head injury; AND (b) Guidelines, or
recommendations; AND (c) rehabilitation, intervention,
practice, or management. Cognitive keywords (cognition,
attention, etc.) were not used at this point, because
there are several guidelines that have recommendations
for cognitive rehabilitation in sections within them, not
necessarily represented in the title of the guideline.
Titles, abstracts, and full-texts of identified publications
were evaluated using the following inclusion criteria
adopted from the INCOG team8:
I.
Patient group: Only guidelines for adults with
moderate to severe TBI were included. Guidelines
for patients with mild TBI were excluded.
II.
Study Type: CPGs are defined as “systematically
developed statements to assist practitioners’ and
patients’ decisions about appropriate healthcare
for specific clinical circumstances”16(p38), and
referred to henceforth as ‘guideline’. For inclusion
in this study, each guideline (published in the
form of the comprehensive document and/or
journal reports) had to include specific evidencebased recommendations, meeting the following
two criteria: (a) A systematic approach was
used for searching the evidence, and (b) A clear
relationship exists between the recommendations
and the supporting evidence.
III.
Scope: The guideline scope had to exclusively
focus on or include a section devoted to cognitive
rehabilitation after TBI. Cognitive rehabilitation
was defined as treatments that target at least one
of the following cognitive functions: attention,
executive function, cognitive communication,
or memory. The associated guidelines for other
topics (e.g., affective disorders, behavioral
disorders, perception and language disorders)
were excluded.
IV.
Language: Only English.
V.
The availability of the full text of the guidelines
was also necessary for inclusion.
Step 4: Guideline Selection
After screening the retrieved guidelines using the inclusion
criteria, the initial selected guidelines were assessed for
quality, currency and content. In the final guideline
evaluation, four appraisers scored the initial guidelines
Arch Iran Med, Volume 23, Issue 12, December 2020
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using the Appraisal of Guidelines for Research and
Evaluation II (AGREE II).17 A cut-off score of 60% on
the key AGREE domain Rigor of Development was used
as minimum score on the AGREE II instrument for
final guideline selection. In addition, the currency of the
literature search of the guidelines, explicit link between
the recommendations and their supporting evidence, and
applicability and acceptability of the recommendations to
the context of use were items used for guideline selection.
Step 5: Developing Clinical Scenarios
After selecting the final guidelines, clinical
recommendations of the guidelines were extracted and
tabulated as possible clinical scenarios answering the
same PICO (Patient and/or problem; Intervention, or
diagnostic test, etc.; Comparison intervention, if relevant;
and Outcome) clinical questions.18 Recommendations
that answered a single question were formulated in a single
question and recommendations that included different
interventions or populations were formulated as separate
questions.
Step 6: Clinical Scenario Evaluation
At this stage, the clinical scenarios (the recommendations
of the final source guidelines) for each PICO question were
reviewed for the presence or absence of discrepancy, and since
there was no disagreement between the source guidelines
on almost all the questions, according to the MOHME’s
Clinical Guideline Development and Standardization
Group, there was no need to analyze different scenarios
and decision-making for scenario selection. Therefore, we
decided to draft our recommendations by summing up the
scenarios from the source guidelines, and adapting them
in accordance with the Iranian patients’ conditions. We
also decided to develop novel recommendations regarding
the infrastructure and fundamental elements necessary for
cognitive assessment and rehabilitation of the Iranian TBI
patients, with the contribution of the national panel of
experts.
Step 7: Decision-making
The final decision-making stage was conducted in two
rounds. In the first round, in order to gather the opinion of
the national expert panel, a form including the initial list
of recommendations was designed in online (using Google
Form) and offline (using MS Word software) formats. After
being invited and familiarized with the project, the panel
members received the forms via email (the full texts of all
the source guidelines and a summary of the process were
also sent to the members). They were able to add multiplechoice and descriptive answers in both formats. Each
recommendation and the level of supporting evidence was
presented on one page of the forms, along with questions
about adoptability of the recommendation and descriptive
suggestions for establishing the infrastructure, where
816
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deemed necessary, to implement the recommendations.
The questions on adoptability were incorporated as a short
form of the “Adoptability” questionnaire presented in the
MOHME’s adaptation model12. The questionnaire assesses
three factors: feasibility, generalizability of the effectiveness
to the Iranian population, and acceptability by Iranian
patients. In addition to the adoptability questions and
those about infrastructure suggestions, two additional
questions were asked for each recommendation: the first
evaluated the eligibility of recommendation to be in the
final list of guideline recommendations and the second
regarded the list of “key” recommendations. The first
round of the expert opinion gathering was conducted from
November to December 2018. The process of decisionmaking is summarized in Figure 1. At the beginning, the
recommendations that received an Overall Adoptability
score of 50% or less were excluded. For the remaining
recommendations, those that had less than 70% of panel
members’ votes for being in the final recommendation list
were also discarded and those with 85% or more of the
panel votes for inclusion were selected for the final list.
Recommendations that received an Overall Adoptability
score of more than 50% and 70–85% of the panel
members voted them to be included in the final list were
entered into the second round for further evaluation. In
the second round, face-to-face and telephone meetings
were held with those panel members who had special
expertise and/or relevant research experience in the
particular area covered by each recommendation, for more
discussion and reaching a consensus. We also conducted
an updated literature search of databases and websites for
new evidence published since the search date of the source
guidelines.
Results
A total of 1647 records from guideline database websites
and 1005 records from bibliographic databases were
identified (Figure 2). After excluding 68 duplicates,
titles and abstracts of 2584 records were screened by two
members of the executive committee, independently. After
exclusion of 2525 irrelevant records, the full-texts of 59
guidelines were reviewed and assessed using the inclusion
criteria. This process limited the numbers to seven
guidelines of which three were excluded after AGREE
II evaluation. In the final stage of guideline selection
process, the following four guidelines were selected as
source guidelines for data extraction, based on the final
inclusion criteria (the quality score for the AGREE’s Rigor
of Development greater than 60/100, the currency of the
literature search, etc.):
1. INCOG Guidelines for Cognitive Rehabilitation
Following TBI (INCOG team15,19-23).
2. The INESSS-ONF Clinical Practice Guidelines for
the Rehabilitation of Adults with Moderate to Severe
TBI24-25

Guidelines for Cognitive Rehabilitation of Iranian TBI Patients

Figure 1. Recommendation Development (A) and Inclusion Process (B).

3. The SIGN’s Brain Injury Rehabilitation in Adults: A
National Clinical Guideline26
4. The
ACRM’s
Evidence-Based
Cognitive
Rehabilitation: Updated Review of the Literature
from 2003 through 2008.27 (the extractions were later
updated based on the latest update of the review28)

The source guidelines’ recommendations were tabulated
as possible scenarios for 90 PICO clinical questions covering
the six sections related to all stages of recovery. After
summing up the scenarios, 70 initial recommendations
were drafted according to the Iranian patients’ conditions.
Based on the expert panel opinions and adapting process,

Figure 2. PRISMA Flow Diagram of the Guideline Selection Process.
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61 recommendations were selected. In addition, two new
recommendations were developed by summarizing the
descriptive opinions of the expert panel members to ensure
the infrastructure needs for implementation process.
Finally, a total of 63 recommendations were included
in the final list of recommendations of the guidelines.
Among these recommendations, 24 were considered as
key recommendations by the executive team according
to the level of evidence and the panel members’ votes (at
least 60% of the panel members’ votes were necessary
for a recommendation to be included in the Guideline
Key Recommendations List). In addition, some of the
final recommendations were identified as fundamental,
meaning that the proper implementation of the rest of the
guideline recommendations is largely dependent on their
implementation.
Discussion
To the best of our knowledge, this study is the first attempt
to provide evidence-based recommendations for cognitive
rehabilitation of persons with moderate to severe TBI
in all relevant phases of care based on the cultural and
infrastructural context of Iran. After a systematic selection
process, four guidelines were included in this study,
published by four professional groups/organizations in
high-income countries. The INCOG Guideline is one of
the most comprehensive published guidelines for cognitive
rehabilitation of moderate to severe TBI, developed by an
international team of researchers and clinicians. The team’s
reports and the recommendations have been published in
the form of eight articles in the Journal of Head Trauma
Rehabilitation in 2014.8,11,15,19-23 In 2016, two Canadian
accredited organizations “Institut national d’excellence
en santé et en services sociaux” (INESSS) and “Ontario
Neurotrauma Foundation” (ONF) released a guideline.
The INESSS-ONF guideline, entitled “Clinical Practice
Guideline for the Rehabilitation of Adults with Moderate
to Severe TBI”,24 is the most comprehensive and up-todate rehabilitation guideline for these patients. It contains
266 recommendations for various clinical issues related to
the rehabilitation of moderate to severe TBI. The guideline
of Scottish Intercollegiate Guidelines Network (SIGN),
entitled “Brain Injury Rehabilitation in Adults: A National
Clinical Guideline”,26 provides information on post-acute
assessment for adults with brain injuries and interventions
for cognitive, communicative, emotional, behavioral and
physical rehabilitation. For our project, we utilized the
relevant recommendations of this guideline for cognitive
rehabilitation of TBI. The Cognitive Rehabilitation Task
Force (CRTF) of the American Congress of Rehabilitation
Medicine (ACRM), Brain Injury Special Interest Group
was one of the first teams to undertake a systematic
review of evidence for the development of guidelines
on “evidence-based cognitive rehabilitation” for brain
injury patients including TBI and Stroke. The first
818
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report of the CRTF’s review, along with evidence-based
clinical recommendations, was published in 2000,29 and
subsequent updates were published in 200530 and 2011.27
Since the official report of the CRTF’s last review28 was
not yet published at the time of our review, we contacted
the co-chair of the task force via email and received the
clinical recommendations based on the updated review
of the literature from 2009 through 2014 (K. Cicerone,
personal communication, October 11, 2018). Therefore,
when drafting our recommendations, the extractions from
the ACRM guideline have been updated according to the
CRTF’s last review.
The infrastructure necessary for rehabilitation programs
is not well established within the healthcare systems of
Iran. Thus, when finalizing the recommendations, we
identified the need to address some fundamental issues
to enable proper implementation of the guideline. With a
similar concern, the INESSS-ONF guideline development
team have presented 11 “fundamental” recommendations,
identified as the elements that must be put in place by
program managers in order to build the rest of the system
properly.24,25 Basic infrastructure requirements and
recommendations identified in our study were as follows:
• Educating the acute care staff and patient caregivers
to properly deal with the patient according to relevant
neuropsychological guidelines (for example, for
patients with behavioral symptoms, such as agitation,
and amnesia);
• Training at least one of the involved nurses/physicians
or recruiting a psychometrician for initial cognitive
assessments, including cognitive screening and the
serial assessment of PTA, in neurosurgery wards during
the acute care (Note: more specialized assessments
should be handled by relevant qualified experts);
• Educating and training specialized staff in
neuropsychological rehabilitation by adding new
topics in the curriculum of related fields as well as
establishing formal courses in clinical neuropsychology
in universities of the country (for recommended
courses for the curriculum of these programs, see
Ghawami and Rahimi-Movaghar31);
• Allocating an appropriate room in neurosurgery wards
for neuropsychological assessment of the patients
before discharge;
• Establishment of specialized rehabilitation clinics
within hospitals or referral centers to perform
specialized cognitive rehabilitation assessments and
interventions recommended in these guidelines after
discharging patients from neurosurgery departments.
These clinics should have a holistic, multidisciplinary approach, with appropriate rehabilitation
programs, tools and equipment, as well as necessary
specialized personnel (rehabilitation specialists such
as psychologists, neurologists, neuropsychiatrists,
occupational therapists, speech-language pathologists,
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social workers, etc.). The rehabilitation assessments
and interventions should focus on the principal goal
of “improving the patient’s performance in real life.”
• Attempting to get insurance coverage for the patients’
cognitive rehabilitation services;
• Investment in developing, translating, and cultural
validating of cognitive rehabilitation protocols and
tools, recommended in the guidelines.
In addition to the need for the above executive actions
to provide the necessary infrastructure, rehabilitation
program managers and their leaders need to prioritize
the following basic steps to set up an efficient cognitive
rehabilitation service system:
 Establishing a mechanism for gathering sufficient
information for all conscious TBI patients in relation
to common physiological and psychological disorders
that interfere with the cognitive rehabilitation process
(Recommendation 1-2);
 Monitoring the target population of the rehabilitation
services by collecting and analyzing data on clinical
and socio-demographic profile of the patients
(Recommendation 1-14);
 Monitoring key aspects of the processes and efficacy
of the TBI rehabilitation programs (Recommendation
1-15);
 Establishing a multidisciplinary rehabilitation team
whose membership is based on the TBI patient’s
developing needs as identified by initial and ongoing
assessments and goal-setting with the patient and his/
her family (Recommendation 1-17).
The current guidelines provide a relatively comprehensive
coverage on key areas of cognitive rehabilitation in all
relevant phases of recovery for the Iranian TBI patients.
We attempted to include representatives of all specialties
involved in cognitive assessment and rehabilitation of the
TBI patients. One strength of this work was our success in
communicating and collaborating with experts all over the
country. The response rate in the first and second rounds
of online surveys were 88% and 100% respectively, which
is higher than average response rates in organizational
surveys (M = 52.7%, SD = 20.4%).32 This indicates a
successful survey design and follow-up method in this
project. At first, three members of the executive committee
(H.G, A.S, and N.N) were responsible for contacting all
the expert panel members via phone call. Then, the emails
containing the forms were sent to the panel, and were
followed up by the executive members. The email and
the survey form were prepared in a convenient and userfriendly format, tailored to the respondents’ limitations in
time and internet speed across the country. For example,
given that in some provinces of the country the internet
speed is low and therefore loading and filling out a 70-page
online form takes a large amount of time, we decided to
give the other option of responding to the form in offline
format (downloading and completing an interactive MS

Word form). The forms would take about two hours from
each expert and they had up to one week to respond. After
one week, the responses were reviewed and those who did
not respond were called again.
The current study had some limitations. We did not
have relevant experts of health policy and cost-effectiveness
analysis in our team. Indeed, the evidence for or against
the cost-effectiveness of cognitive rehabilitation is very
limited.15 Another limitation was that we did not include
the patients’ and insurance agents’ opinions. We know
that without considering the local contexts and individual
profiles of TBI patients and their preferences, certain
interventions recommended in evidence-based guidelines
may be infeasible. We recommend considering these issues
when implementing these guidelines.
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