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ABSTRACT
Introduction: Many encephalitis survivors can benefit
from rehabilitation. However, there is currently no
comprehensive review describing rehabilitation
intervention outcomes among children and adults with
infectious encephalitis. This is a protocol for a
systematic review that will summarise the current
literature on outcomes following rehabilitative
interventions among children and adults with infectious
encephalitis. With a sufficient sample size, a sex-
stratified analysis of the findings will also be presented,
as variability between male and female patients with
neurological disorders, including encephalitis,
regarding outcomes after rehabilitative interventions
has been noted in the literature.
Methods and analysis: This review will
systematically search MEDLINE, MEDLINE In-Process,
EMBASE, Cochrane Central Register of Controlled
Trials, and PsycINFO using the concepts ‘encephalitis’
and ‘rehabilitation’. Grey literature will be searched
using Grey Matters: A practical search tool for
evidence-based medicine and the Google search
engine. In addition, reference lists of eligible articles
will be screened for any relevant studies. 2 reviewers
will independently evaluate the retrieved studies based
on predetermined eligibility criteria and perform a
quality assessment on eligible studies.
Ethics and dissemination: The results from this
review hold the potential to advance our knowledge on
the value of rehabilitative interventions targeting
children and adults with infectious encephalitis and any
sex differences among patients with regard to
rehabilitative intervention outcomes. The authors will
publish findings from this review in a peer-reviewed
scientific journal (electronic and in-print) and present
the results at national and international conferences.
Trial registration number: CRD42015029217.

INTRODUCTION
Encephalitis is an inflammatory disease that
affects the brain membrane due to various
infectious agents (ie, bacteria and viruses)
that cause acute infection to the brain paren-
chyma. These infectious agents can later
impact the function of the central nervous
system with severe neurological sequelae and

disorder.1 Viral aetiologies account for 32–
57% of infectious cases (ie, due to any infect-
ing viral microorganisms)2 of encephalitis
while other infectious, postinfectious and
non-infectious aetiologies represent a smaller
proportion.3–6

Encephalitis occurs worldwide with some
aetiologies having a global distribution (ie,
herpes viruses) and others in specific geo-
graphical areas (ie, arbo viruses).4 Although
it is a relatively rare disease, encephalitis is
of a public health importance worldwide
due to its high mortality and morbidity
rates.7 In Europe, approximately 10 000–
12 000 clinical cases of viral tick-borne
encephalitis is reported annually.8 In
Canada, incidence for encephalitis-related
hospitalisations was estimated to be 24 028
hospitalisations (5.2 per 100 000) between
1994 and 2008,5 while the USA had 238 706

Strengths and limitations of this study

▪ A strength of this review is meeting a need for
knowledge on various rehabilitative interventions
and outcomes in patients with infectious enceph-
alitis, highlighting any sex differences observed
for this population.

▪ The results of this review hold the potential to
have an impact on policy and practice by provid-
ing relevant data to identify and describe current
rehabilitative approaches for infectious
encephalitis.

▪ Another strength of this review is its high sensi-
tivity and specificity of search terms while a
potential limitation may be the exclusion of
non-English language studies and publication
bias.

▪ There may be a limited number of high level of
evidence studies due to challenges in designing
interventions for patients with encephalitis in a
rehabilitation setting.

▪ Significant heterogeneity in the population of
interest, intervention setting, level of impairment
and multifactorial outcome considerations is
expected.
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encephalitis-related hospitalisations (7.3 per 100 000)
from 2000 to 2010.3 In addition, England, from 2005 to
2009, had an estimated rate of 4.32–8.66 cases per
100 000 for encephalitis.9 In terms of mortality, certain
aetiologies of encephalitis have mortality rates between
10% to 30%, with various forms of encephalitis
more severe than others.10 For example, the herpes
simplex virus encephalitis, a common infectious type of
encephalitis, has a mortality rate of up to 30% with
specific antiviral treatment and 70–80% with no
treatment.10

Research on the costs of encephalitis has shown that it
is considerable, despite relatively low rates of
encephalitis-related hospitalisations (eg, 4.32–8.66 per
100 000 within Canada, the USA and England).3 5 9

According to Vora et al,11 in 2010, an estimated $2.0
billion of total patient charges were attributed to
encephalitis-associated hospitalisations in the USA. In
England, the cost to the National Health Service based
on hospital services utilised by patients with encephalitis
was estimated to be US$60 million per year.9

Encephalitis has been reported to affect all ages;
however, it is more common among children, immune-
compromised individuals and the elderly.12 13 Morbidity
following different types of encephalitis varies consider-
ably.14 15 Specifically, viral encephalitis has been asso-
ciated with 20% of diagnosed patients having residual
deficits.14 These deficits can include permanent neuro-
logical impairments, movement disorders, aphasia,
behavioural abnormalities, amnestic syndromes, cogni-
tive problems, and motor or sensory deficits.14 The
recovery time from encephalitis and its related sequelae
also varies. Although many patients may have a rapid
and complete recovery within days to weeks,16 17 a sig-
nificant number of patients may experience incomplete
recovery from encephalitis18 19 and experience sequelae.
Such sequelae can be targeted and alleviated by rehabili-
tative interventions.
Despite the clinical and public health significance

associated with encephalitis, outcomes following
rehabilitative interventions for patients diagnosed with
infectious encephalitis are sparsely documented.
Previous studies examining outcomes of patients with
encephalitis in rehabilitation have recognised the infre-
quent appearances of this population in rehabilitation
programmes and the growing importance of admitting
these patients to such programmes.14 15 These infre-
quent appearances may be attributed to the finding that
almost 50% of the encephalitis-related hospitalisations in
Canada and 35% of cases from the USA have not been
diagnosed as a specific encephalitis aetiology.3 5 As a
result, clinicians may continue to face the difficult task
of selecting appropriate interventions that are likely to
benefit patients with encephalitis.14

With respect to sex-specific outcomes after rehabilita-
tive interventions, research on rehabilitation outcomes
among patients with stroke has documented differences
between males and females.20 21 For example,

differences in the risk of developing certain neurological
disorder,22 their symptoms manifestation and severity,23

and how well males and females respond to interven-
tion24 25 and seek healthcare26 have been documented
in the literature, all which call for findings and any
trends observed to be presented through a sex-stratified
approach.
To the best of our knowledge, there is currently no sys-

tematic review on rehabilitation outcomes among
patients with infectious encephalitis or sex-stratified evi-
dence of sex differences regarding rehabilitation out-
comes. Thus, the purpose of this systematic review
protocol is to describe the methodology of a review that
will summarise and identify evidence using a best evi-
dence synthesis approach27 from all included studies
examining the rehabilitative intervention outcomes
among children (≤19 years old) and adult patients
(>19 years old)28 with a primary diagnosis of infectious
encephalitis (ie, aetiology accounting for largest propor-
tion of diagnosed known causes (23–42%) for encephal-
itis)3–6 while applying a sex-stratified approach, if
feasible.

METHODS AND ANALYSIS
Criteria for considering studies in the review
The inclusion criteria for the title and abstract screen
will consist of including studies reporting outcome data
of rehabilitative interventions delivered to patients with
a primary diagnosis of infectious encephalitis in an
inpatient, outpatient or community rehabilitation
setting. ‘Rehabilitation’ for this review will be defined
using the WHO’s definition of: ‘any intervention that
includes a process aimed at enabling patients to reach
and maintain either their optimal physical, sensory, intel-
lectual, psychological, or social functional levels by pro-
viding disabled patients with the tools they need to
attain independence and self-determination’.29 Also for
the first screen, this review will consider all published
English language studies focused on human participants
published before 1 June 2015 as well as all relevant
experimental (ie, randomised controlled trials and pseu-
dorandomised controlled trials), comparative (non-
randomised and observational, ie, concurrent or histor-
ical control, cohort, case–control, interrupted time
series) and other observational (ie, case series, pretest/
post-test) studies. For this review, there is a preference to
be inclusive during the first screen, and as such, no
exclusionary criteria will be linked to the study design
and targeted age group for studies looking at rehabilita-
tion outcomes for encephalitis.
This review will apply the following exclusion criteria

for the full-text screen: (1) theoretical articles or review
of treatment approaches; (2) studies describing
pharmacological-based interventions not focused on
rehabilitation; (3) studies not providing predata/post-
data of intervention of interest; and (4) studies present-
ing explicit patient data.
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Search strategy
This review will be reported in compliance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines for systematic
reviews.30 This review will systematically search the fol-
lowing electronic databases:
1. MEDLINE In-Process and Other Non-Indexed

Citations and MEDLINE (from 1946),
2. EMBASE (from 1974),
3. PsycINFO (from 1805),
4. CINAHL (from 1981),
5. Cochrane Central Register of Controlled Trials (from

2005).
The search strategy for this protocol (see online sup-

plementary additional file 1) was derived using relevant
published reviews as guides31 32 and through consult-
ation with an information specialist. Two concepts, (1)
encephalitis and (2) rehabilitation, were chosen for this
search strategy. The concept ‘encephalitis’ includes the
proxy terms: ‘encephalitis’, ‘encephaliti*’, ‘encephalo-
path*’, ‘Rasmussen* syndrome’ and ‘brain inflamma-
tion’. This was done to increase the likelihood of
capturing studies that included patients with infectious
encephalitis. The second concept, ‘rehabilitation’,
includes a wide range of terms related to rehabilitative
interventions (ie, ‘physical’, ‘occupational’, ‘speech-
language’). This was done in order to capture a variety
of rehabilitation services used by patients diagnosed with
infectious encephalitis. Additional proxy terms under
the ‘rehabilitation’ concept that related to ‘outcome’
included ‘length of stay’, ‘recovery of function’, ‘func-
tional outcome’, ‘functional independence measure’,
‘functional recovery’, ‘discharge destination’ and
‘discharge status’. This was done to ensure that studies
documenting rehabilitation outcomes of various inter-
ventions would be included.
In addition, grey literature will also be searched con-

currently with the database search using the Google
search engine and ‘Grey Matters: a practical search tool
for evidence-based medicine’. As advised by the con-
sulted information specialist, the first 50 results retrieved
by the Google search engine and ‘Grey Matters’ will be
considered. The reference lists of eligible studies that
passed the full-text screen will also be manually searched
to ensure a comprehensive review. This review will
organise retrieved articles with Microsoft Excel and save

search results in the electronic reference management
system EndNote (V.X7).

Study selection
With the assistance of two reviewers, a two-stage screen-
ing process for selecting eligible studies will be under-
taken. First, using the inclusion criteria for the title and
abstract screen, eligible studies will be identified and
duplicates will be removed. In order for a study to pass
the first screen, the record must have an English lan-
guage version available that examines the rehabilitation
of patients identified with having a primary diagnosis of
infectious encephalitis in an inpatient, outpatient or
community setting. The two reviewers will compare their
records and come to a consensus before beginning the
full-text screen. Any disagreements for the inclusion of
studies will be referred to a third reviewer. Selected
studies will then be considered for a full-text screen.
During the full-text screen, two researchers will inde-
pendently assess full-text studies using the inclusion and
exclusion criteria. Once studies chosen for inclusion
have been agreed on, reviewers will examine the refer-
ence lists of all selected studies to identify other poten-
tial eligible studies. Any disagreements for inclusion of
studies will be referred to a third reviewer. A PRISMA
flow diagram will be presented within the review with
details of cause for rejection throughout the two data-
base search screenings.

Data extraction
Two reviewers will independently extract data using a
predefined table adapted from the Cochrane
Collaboration handbook, which will be adjusted as
necessary. This review will extract general data (authors,
year of publication, country), participant characteristics
(age and sex of the study population, type of infectious
encephalitis, time since diagnoses of encephalitis), study
characteristics (study design, intervention setting,
purpose) and description of intervention and outcomes
(table 1). Age of the study population will be categorised
as children and adolescents (≤19 years old) and adults
(>19 years old).28 We will review and openly report
studies that did not provide sex-specific analysis. Both
reviewers will compare collected data and any discrepan-
cies will be referred to a third reviewer.

Table 1 Narrative analysis

General

characteristics Participant characteristics Study characteristics

Author

(year)

Country

of study

Age

(years)

Sex

(M/

F)

Aetiology of

encephalitis

Time

since

diagnosis

(months)

Sample

size

Study

design

Intervention

setting Intervention Outcome

F, female; M, male.
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Quality assessment of included studies
The Downs and Black33 rating scale will be used for
assessing the quality of the selected studies for this sys-
tematic review (table 2). Previously published peer-
reviewed systematic reviews focusing on rehabilitation
evidence of moderate-to-severe acquired brain injuries
have used the Downs and Black Tool for quality assess-
ment.34 35 This instrument evaluates studies that use a
non-experimental or uncontrolled design (prospective
and retrospective controlled trials, single group interven-
tions, retrospective and prospective cohort studies and
cases studies). The scale consists of 27 questions, which
are grouped into five subscales: reporting, external valid-
ity, bias and confounding, and overall power of the study
with scores ranging from 0 to 34.33 In the case of rating
discrepancies, reviewers will come to a consensus or a
third independent reviewer will evaluate the study to
resolve any disagreements.

Data synthesis
This review will utilise a best evidence synthesis
approach, integrating findings from studies with suffi-
cient quality through tabulation and qualitative descrip-
tion.27 This approach considers that if included studies
are not high in internal and external validity, then a
careful analysis of the less well-designed studies can be
performed in order to comprehend if there is adequate
information to come to a meaningful conclusion. This
review has established a consistent and clearly stated a
priori inclusion and exclusion criteria, allowing us to
capture all studies that meet broad standards in terms of
both ‘rehabilitation intervention’ as well as ‘encephalitis’
categories. Thus, every study conducted that meets our
inclusion criteria will be comprehensively reviewed and
considered in our results and conclusions.

Presenting and reporting the results
This review will present results according to the PRISMA
reporting guidance.30 The study selection process will be
described in a flow chart with the inclusion and exclu-
sion criteria described. Qualitative data will be presented
in tables as narrative summaries describing character-
istics of included studies, populations, description of
interventions and measured rehabilitation outcomes
(table 1).

Ethics and dissemination
As this review intends to use pre-existing published
studies, ethical permissions will not be required.
However, this review will follow the ethical and govern-
ance standards in the data management and

presentation of results. The findings from this review will
potentially be published in a peer-reviewed scientific
journal (electronically and in print) and results will be
presented at national and international conferences.

Strengths and limitations
The authors acknowledge there are inherent strengths
and limitations of this review. A major strength of this
review is meeting a need for knowledge of the rehabilita-
tion interventions and outcomes of children and adults
with a primary diagnosis of infectious encephalitis, while
attempting to uncover any sex differences in rehabilita-
tion outcomes between males and females. Another
strength of this review is its high sensitivity and specifi-
city of search terms that can provide a comprehensive lit-
erature search. In all, the results of this review hold the
potential to have an impact on policy and practice by
providing relevant findings to identify and describe
current rehabilitative approaches for infectious
encephalitis.
A potential limitation of this review is the exclusion of

non-English language studies, as literature that focuses
on rehabilitative interventions of patients with encephal-
itis aetiologies in a non-English language may not
appear in the search. This may limit the comprehensive-
ness of this review. Also, due to the specificity of the tar-
geted population for this review, publication bias may
occur. Lastly, there may be a limited number of high-
level evidence studies due to challenges in designing
standardised interventions for encephalitis in a rehabili-
tation setting.

CONCLUSION
To the best of our knowledge, this is the first protocol
for a systematic review that will describe the rehabilita-
tive intervention outcomes of patients with infectious
encephalitis. This review will collate the literature to
establish whether evidence suggests patients with infec-
tious encephalitis show improvement using different
interventions and may also provide valuable sex-specific
data on the varying rehabilitation outcomes. The results
of the review may also produce an important profile of
patients with infectious encephalitis in a rehabilitation
setting, which can contribute to improved planning and
delivery of rehabilitation services by researchers, clini-
cians and policymakers.
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