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RESUMO

Introducdo: Osteoartrite (OA) € uma doenca articular degenerativa que atinge
principalmente a populagdo idosa, ela pode atingir diversas articulagdes, mais
comumente em membros inferiores, e levam a diversas limitacdes funcionais e
reducado da qualidade de vida. Dessa forma, sdo necessarias estratégias para atenuar
essas respostas prejudiciais. A eletroestimulacdo € um recurso comumente utilizada
com fins terapéuticos, onde uma corrente elétrica altera padrdes fisiologicos da area
levando melhora ao tecido afetado. Qualidade de vida é um desfecho muito importante
gue busca avaliar a percepcao do individuo quanto a diversos aspectos. Obijetivo: O
objetivo deste estudo foi identificar, a partir de uma revisédo sistematica, se o uso da
estimulacado elétrica melhora efetivamente a qualidade de vida em individuos com OA
de joelho em comparacdo com um grupo controle com tratamento padrdo ou placebo,
Métodos: estudos foram identificados em diversas bases de dados e pesquisados a
partir de termos controlados buscados no MeSH. A qualidade metodologica dos
estudos foi avaliada pela escala PEDro. Estudos que aplicaram eletroestimulacdo em
participantes com OA de joelho e avaliaram qualidade de vida por meio de
questionarios verificados foram incluidos, estudos foram excluidos quando trataram
outras doencas, ou gquando usaram uma outra terapéutica. Resultados: Dentre 917
estudos, apenas 4 atendiam os critérios apés a selecdo. Os estudos incluidos tiveram
uma média de 7,75 na PEDro. Os estudos utilizaram TENS com modulacbes de
parametros semelhantes, aplicadas por aparelho portatil em casa e como comparagao
havia TENS placebo e terapia convencional. Amostra de 199 participantes. A partir do
SF-36, trés estudos publicaram resultados de melhora na qualidade de vida sem
diferenca estatisticamente significante, e uma publicacdo demonstrou efeito. trés dos
estudos demonstraram diferencas significativas na melhora da dor, enquanto um
apresentou melhora, mas néao estatisticamente significativa. Conclusao: o estudo nao
apresentou melhora estatisticamente significante na qualidade de vida desses
participantes, no entanto € importante ressaltar que os estudos néo utilizaram
parametros baseados em evidéncia cientifica para aplicagdo nessa populagéo, o que

poderia levar a diferentes resultados.

Palavras chave: Osteoartrite; eletroestimulacéo; qualidade de vida.



ABSTRACT

Introduction: Osteoarthritis is a degenerative articular condition that primarily affects
the elderly population, it can affect various joints, most commonly lower member,
leading to functional limitations and lowering quality of life. Thus, strategies are needed
to mitigate these harmful responses. Electrical stimulation is a widely used therapeutic
resource in which an electrical current alters the physiology of the treated area leading
to the tissue improvement. Quality of life is a new topic that evaluates one’s perception
of different aspects of life. Objective: The objective of this study is to identify, through
a systematic review, if the use of electrical stimulation effectively improves quality of
life in participants with knee OA in comparison with a control group. Method: Studies
were identified from various databases, searched using keywords of MeSH. The
methodological quality of the included studies was assessed using PEDro scale.
Studies that used electrical stimulation in participants with knee OA and evaluated
quality of life using verified questionnaires were included and studies were excluded
when treating other diseases or using another therapeutic modality. Results: In 917
studies only 4 fit the criteria after selection. The studies had a 7,75 mean in PEDro
Scale. Studies used TENS with similar parameter modulation applied with a portable
device at home and as a control group they used TENS placebo or standard care. The
sample was of 199 participants. Through SF-36 three studies showed improvement in
quality of life but not statistically significant while one did. three of the studies showed
significant improvement in pain relief while one wasn’t significant. Conclusion: this
study did not show statically significant improvement in quality of life of these
participants, however it is important to highlight that the studies did not follow evidence-

based parameters to these population which could have changed the results.

Key words: Osteoarthritis; Electric Stimulation; electrical Stimulation; Transcutaneous

Electric Nerve Stimulation; Electric Stimulation Therapy; Quality of Life.
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1. INTRODUCTION

Osteoarthritis (OA) is an inflammatory, biomechanical, and degenerative
articular condition characterized by the articular cartilage deterioration, resulting in
pain, stiffness, edema, and functional impairments?. It is most common in knee and
hipt. The three most affected tissues are cartilage, bone, and the synovial fluid?.

OA is a condition most commonly found in the elderly population, and its risk
factors are age, gender — since women tend to develop the most severe form of the
disease and be most affected by it3 — trauma, obesity, metabolic illnesses in which the
cause is unknown? the hypothesis is that within aging our metabolic rate decreases
and when there is a release of normal enzymes in the tissue due to the metabolic
imbalance it occurs the degeneration of the joint and all tissues affected by OA.
According to Callahan et al* 15% of the population worldwide is affected by OA, being
32.5 million in the US alone.

The population affected with this condition has various functional limitations in
daily activities such as walking, climbing stairs, sitting down, and others. These
limitations are caused by symptoms of the condition namely swelling, loss of strength
and range of movement and pain®, culminating in a worsening of the physical health
and quality of life®.

Electrotherapy or electrical therapy uses energy to achieve a therapeutic goal’.
It has and it has had different terms along the years. The American Physical Therapy
Association® (APTA) has already published an Electrotherapeutic Terminology in
Physical Therapy however, according to Cameron?® it is not consistently respected.
Electrotherapy consists in the use of the electrical current in which the charged particle
flow when applied to a body induces physiological changes to achieve a therapeutic

effect in the involved tissue.
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The electrical stimulation has various goals, such as reducing pain, and
increase strength. The electroanalgesia has the goal of reducing pain, and it is based
on the gate control theory, and endogenous opioid release mechanisms, activation of
delta opioid receptors and the strengthening electrical stimulation is obtained through
the stimulation of a muscle contraction to gain strength of the muscle involved in the
affected joint to reduce pain?°,

Quiality of life (QOL) is also a term with many definitions, and none of them are
consistently accepted®!. In general, it is a synonym for health or general satisfaction in
life, and it varies concept according to different areas of study. The World Health
Organization (WHO) defines QOL as an individual's perception of their position in life
in the context of the culture and value systems in which they live and concerning their
goals, expectations, standards and concerns??.

The QOL is evaluated through a questionnaire they are practical tools for
physical therapists and clinicians because they are low-cost time effective and easy to
interpret. There are different questionnaires to evaluate QOL like World Health
Organization Quality of Life (WHOQOL) which is a WHO questionnaire with about 100
questions divided into 6 domains: physical, psychological, level of independence,
social relationships, environment, and spirituality/ religion/ personal beliefs. The
guestionnaire Short Form Health Survey 36 (SF-36) is another method to evaluate
QOL. It has 36 questions divided into 8 domains: physical functioning, role-physical,
bodily pain, mental health, role-emotional, social functioning, vitality and general
health. Taft et al divides them into two big domains!® the Physical Component
Summary (PCS) and the Mental Component Summary (MCS). Besides the general

QOL questionnaires, some of them are specific to a condition like the Osteoarthritis
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Knee and Hip Health-related Quality of Life (OAKHQOL)* that consist of 43 questions
divided into 5 domains 3 independent items.
2. OBJECTIVE

The aim of this study is to verify if the use of electrical stimulation effectively
improves quality of life in participants with knee OA compared to a control group with
standard care or placebo.
3. METHOD
Protocol and Registration

This study is a systematic review. This study selection process included
database search, checking for duplicates, screening of titles and abstract, evaluation
of inclusion and exclusion criteria, and full-text reading were conducted based on the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).
PROSPERO registration number: CRD42021260207.
Eligibility criteria

We included studies that applied electrical stimulation in participants with knee
OA and evaluated QOL through a valid questionnaire. A secondary outcome was
assessed: pain through valid scales, since this outcome is an important variant for this
condition. There was no restriction on the language of the studies or year of publication
or methodological quality also there was no restrictions as to age or gender due to the
lack of studies in previous and the actual search.
Information Sources

The Search was conducted in January 2022 in the following databases:
Pubmed, Pubmed Central, BVS, Web of Science, Scopus, EBSCO, Embase,
Cochrane Central Register of Controlled Trials (CENTRAL).

Search strategies
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The search strategy was selected initially through Descritores em Ciéncias da
Saude (DeCS) to obtain all the controlled vocabulary in English and later applied in the
Medical Subject Headings (MeSH) to verify the controlled vocabulary and also to
obtain synonyms to create a search strategy for the databases that do not recognize
MESH. The search strategy used in the databases BVS, Pubmed, Pubmed Central,
Scopus, EBSCO - Medline, Embase e Cochrane Central Register of Controlled Trials
(CENTRAL) was Osteoarthritis AND (“Electric Stimulation” OR “Electric Stimulation
Therapy” OR “Transcutaneous Electric Nerve Stimulation”) AND “Quality of Life” while
in Web of Science for not recognizing the controlled vocabulary of MESH the search
strategy used will be Osteoarthritis AND (“Electric Stimulation” OR “Electric Stimulation
Therapy” OR “Electrical Stimulation” OR “Therapeutic Electrical Stimulation” OR
“Transcutaneous Electric Stimulation” OR “Percutaneous Electric Nerve Stimulation”
OR TENS OR Electroanalgesia OR “Analgesic Cutaneous Electrostimulation” OR
“Transcutaneous Electrical Nerve Stimulation” OR “Transcutaneous Nerve
Stimulation”) AND (“Quality of Life” OR “Life Quality” OR “Health-Related Quality Of
Life” OR “Health Related Quality Of Life”).

Study selection

We exclude studies that treated or compared OA with other conditions or use
other therapies, except when in the control group (conventional therapy). Within the
end of the search process, one independent author selected the studies. In case of
dispute, a second reviewer was consulted. If needed, a third one was also consulted.
Data collection process

Two authors independently assessed trials for inclusion, and evaluated the risk
of bias with PEDro scale the authors will resolve any disagreement regarding the

evaluation through discussion.
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The following data were obtained in each study: age, gender, body mass index
(BMI), type of current and parameters, the primary outcome (QOL), and a secondary
outcome, pain, for being an essential factor in this condition.
Risk of bias in individual studies

To evaluate the methodological quality of the included studies two authors
independently analyzed PEDro scale. This scale has 11 items to evaluate
methodological quality of Clinical Trials. Each item must be given a point if present in
the study.
Statistical analysis

The statistical analysis was conducted through mean differences and standard
deviations. The Microsoft Excel software was used to fill out the spreadsheet and to
do the data analysis.
4. RESULTS
Study selection

Nine hundred and seventeen studies were identified through the search in the
previously mentioned databases. After removing all duplicates, there was eight
hundred and eighty-four articles out of these. It was identified twenty-one through the
screening of titles and abstract which seventeen were excluded for not fitting in the
inclusion and exclusion criteria. Four studies>16:17.18 were selected. Most of the articles
were excluded due to combined therapies or other treating other pathologies. The flow
diagram is available in the picture 1. The study characteristics of all the included are

available in Table 1.
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Risk of bias
The PEDro scale as mentioned previously evaluates the methodological quality
of the selected studies. The selected articles obtained a total score of 6 to 10 with

mean of 7,75. Most of the studies did the allocation concealed (75%)%>17:18,

Identification of studies via databases and registers (n=917) ]

= BVS(n =15) Records removed before
c Cochrane (n = 74) screening:
S EBSCO (n = 339) Duplicate records removed
S Embase (n = 4) (n =33)
s PUBMED Central (n= 353) * | Records marked as ineligible
5 PUBMED (n = 29) by automation tools (n = 0)
2 SCOPUS (n = 31) Records removed for other
Web of Science (n =72) reasons (n = 0)
(] | Records screened Records excluded™
(n =884) (n =863)
@| | Reports sought for refrieval Reports not refrieved
= (n=21) (n=17)
>
3 I
Reports assessed for
eligibility —| Reports excluded (n = 0)
(n=4)
o S : ;
- Studies included in review
3 (n=4)
Q
£

Figure 1: PRISMA Flow Diagram.

All the studies obtained points in random allocation, baseline similarities, less
than 15% drop outs, intention to treat analysis, between group comparison reported
and post intervention & variability measures. This scale is available in table 2.
Intervention

In all studies, the only type of electrical stimulation used was the eletroanalgesia
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Title Authors Objectives N Intervention  Control Group Results
Evaluate the effects of the
appllcatlc_)n of TENS n TENS had significant improvements
patients in the initial stage o
o . in Timed up and go test (TUGT) and
Use of of knee osteoarthritis Non operative o :
i objective Knee society score (KSS)
transcutaneous (Kellgren-Lawrence grade therapy with :
: ) ; when compared with the control
Eletrical Nerve .1 and 2) over the following self-directed o
) : Cherian R . . group and had significant
Stimulation factors: pain reduction, 23 TENS exercise therapy : X .
S ,Jetal o . improvement in the physical
Device in Early subjective functional and : .
" . L . . component of their Lower Extremity
Osteoarthritis of improvements, objective corticosteroid )
: i e Functional Scale (LEFS), SF-36,
the Knee functional improvements, injections . .
guadriceps strength and the timed
QOL measure -
; stair climb.
improvements and
isokinetic strength.
9 received
Knee tnr(()agtt)nagi“ve TENS group improved in Visual
Osteoarthritis: Evaluate TENS device : . Analogue Scale (VAS) pain. TUGT,
- . involving : A .
Does Cherian efficacy comparing to the corticosteroid Timed stair climb, 2 minutes walk
Transcutaneous standard treatment for 36 TENS e test, 5-repetition chair rise test, 6-inch
. ,Jetal. injections and ) : .
Electrical Nerve Kellgren-Lawrence grade : step test, and passive flexion motion.
. : 9 received 6 :
Stimulation 3 and 4 of knee OA. However, the control group improved
weeks of . : :
Work? ohysical in the active range of motion.

therapy.



21

Compare TENS treatment

with standard care. the

study objective is to

determinate the

differences in: pain

perception, subjective 70 TENS

Do the Effects of
Transcutaneous

Electrical Nerve
Stimulation on Cherian

Standard care  TENS lower scores in VAS and
including showed significant improvement in
corticosteroid subjective and functional outcomes

Knee ,Jetal. N o injections and also patients in the TENS group
. medication use, subjective : .
Osteoarthritis . o physical therapy reduced the amount of pain
. functional abilities, QOL, ) A
Pain and exercises. medication.

dispositive use and TKA

Function Last? )
conversion between

groups.

There was no difference between
The TENS placebo: groups on pain, function or stiffness
Effectiveness of Determine efficacy of an identical scores in Western Ontario and
Pulse Electrical Farv. R subsensorial pulsed device was used McMaster Universities Osteoarthritis
Stimulation in the Y» R electrical stimulation 70 TENS however the Index (WOMAC); 56% achieved a

et al. . . .

Management of (PES) in the management electrical pulse clinically relevant 20-mm
Osteoarthritis of of symptoms of knee OA was turned off  improvement in VAS pain score at 26
the Knee after 3 minutes. weeks compared with 44% of

controls;

Table 1: study characteristics. N= sample.
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obtained from Transcutaneous Electrical Nerve Stimulation (TENS).

In all studies the participants received a portable stimulator with pre modulated
currents, in the three of the studies!®617 they were meant to use the stimulator

throughout the whole day except when in water activities with the following parameters:

a pulsed
Fary et
Cherian et al Cherian et al Cherian et al al (2011
(2015 v.28) (2016 v.29) (2016 v.39) v.63)
Eligibility criteria
specified v v v v
Random allocation 1 1 1 1
Allocation
concealed 1 0 1 1
Baseline similarity 1 1 1 1
Patient blinding 1 0 0 1
Physical therapist
blinding 0 0 0 1
Assessor blinding 0 0 0 1
< 15% drop outs 1 1 1 1
Intention to treat
analysis 1 1 1 1
Between group
comparison
reported 1 1 1 1
Post intervention
point & variability
measures 1 1 1 1
Total score 8/10 6/10 7/10 10/10

Notes: v = Eligibility criteria satisfied (Not used in total score calculation); 1 = yes; 0 = no
Table 2: PEDro scale.

current with a simple asymmetrical wave, a pulse duration of 48 to 100 ps with intervals
of 12 seconds, an alternating pulse frequency and the intensity was not mentioned,
and the fourth study!® they were meant to use the stimulator for 7 hours a day hours
preferably during sleep hours, with the following parameters: a pulsed current with an

asymmetrically biphasic wave, a pulse frequency of 100 Hz, a pulse duration of 4 ms
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and the intensity was turned up until they felt pins and needles and after achieving it
they were supposed to turn it down the intensity until they could no longer feel it.

As a control group, the studies choose either the placebo?® characterized by the
Transcutaneous electrical nerve stimulation (TENS) application but in a short duration
of time or corticosteroid injections or a six weeks protocol of physical therapy!®6:17 for
strengthening and range of motion.

Sample

The sample analyzed was a total of 199, 50,75% being the control group and
49,25% electrical stimulation. All studies claim there was no significant difference in
the sample when comparing age, gender, and body mass index (BMI) with one
exception one of the studies did not have the BMI data. All the characteristics of the

sample can be found in table 3.

Cherian Cherian Cherian
2015v.28 2016v.29 2016v. 39

ES CG ES CG ES CG ES CG ES CG
Age 55 54 62 58 63 61 707 689 6267 0047

F 11 7 19 27 7 9 17 20 13,5 15,75
M 2 3 14 10 11 9 17 16 11 9,5

BMI 325 348 N/A NA 331 343 294 26,8 23,75 23,97

Table 3: Characterization of the sample in age, gender and BMI. ES: electrical stimulation; CG:
Control Group; F: female; M: male; N/A: not available.

Fary v. 63 Mean

Gender

The mean age of all participants in electrical stimulation as approximately 63
years old in a sample of 54 women and 44 men. In the control group was approximately
60 years old in a sample of 63 women and 38 men.

The mean BMI of those who explored this variant was 31,67 in electrical stimulation
with a standard deviation of approximately 1,6. The mean in the control group was

31,97 with a standard deviation of approximately 3,7.
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Electrical Stimulation

Cherian 15 Cherian 16 v.29 Cherian 16 v.39 Fary
SF-36 SF-36 SF-36 SF-36 SF-36 SF-36 SF-36 SF-36
Physical Mental Physical Mental  Physical Mental Physical Mental
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
28,13 39,53 50,46 54,52 29,2 41 48 52,6 A 37 36 52,7 51,5
Control Group
Cherian 15 Cherian 16 v.29 Cherian 16 v.39 Fary
SF-36 SF-36 SF-36 SF-36 SF-36 SF-36 SF-36 SF-36
Physical Mental Physical Mental Physical Mental Physical Mental
Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
A 32,8 36,4 51,3 48,2 A 36,5 33,9 53,7 51,3

Table 4: Results of SF-36 in each study. A: Variation.
Quality of life

As mentioned previously quality of life is of each individual, and to evaluate it
some questionnaires were developed for example, SF-36, WHOQOL, and others. All
studies in this research used SF-36.

All of the included studies analyzed the SF-36 data through two domains,
physical and mental. Three of the studies noticed an improvement in the physical and
mental domain however the improvement was not statistically significant*6:17:18 while
one of the studies affirm to have seen a statistically significant improvement in both
domains®®>. Commonly in all studies the highest improvement was seen in the physical
domain. The results of each study are available in table 4.

No other scale or questionnaire was used to evaluate the quality of life in none
of the studies.

Pain

Pain is an important factor for patients with OA due to its incapacitating power.

All studies included in this review address pain somehow. Although it is a sensorial

and subjective experience, it is possible to quantify and or qualify through scales.
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All studies used the visual analogue scale (VAS) as an evaluation method. In
All studies used the visual analogue scale (VAS) as an evaluation method. In three of
the studies there was an improvement statistically significant in the individual’s pain,
however, one of them did not show a significant difference. The analysis of pain can

be found in table 5.

Electrical Stimulation

Cherian 15 Cherian 16 v.29 Cherian 16 v.39 Fary
VAS VAS VAS VAS
Pre Post Pre Post Pre Post Pre Post
5 2,38 4,95 4,55 A 51 20
Control Group
Cherian 15 Cherian 16 v.29 Cherian 16 v.39 Fary
VAS VAS VAS VAS
Pre Post Pre Post Pre Post Pre Post
A 4,5 5,12 A 52 19

Table 5: Results of VAS in each study. A: Variation.

5. DISCUSSION

The primary outcome study in this review was found in all articles included, and
so was the secondary outcome. The SF-36 questionnaire is valid in Australia'® and in
the United States of America?® where the studies were developed. It is vast the use of
electrical stimulation for the target population of this study. Several studies were
conducted using electric stimulation for this population'®. One of the most used
currents was TENS?! due to the pain relief capacities of this current, achieved based
on the gate control theory and the mechanisms of endogenous opioid release. All the
studies included in this review used TENS, but they did not follow modulation oriented
through systematic review to decide the best parameters??23 this way, the results could
have changed if applied the proper modulations based on evidence which are pulse
frequency of 80Hz, pulse width of 140us, current intensity the highest tolerable by the

participant in a sensorial level and the duration of 30 minutes?.
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Pain is one of the main incapacitating factors of OA. According to Cohen?®, pain
is an unpleasant emotional and sensory experience associated with real or potential
damage to the tissue. According to Capela?®, the quality of life of an individual has a
strong correlation to pain especially in individuals with chronic pain?’ since they usually
have the most intense symptoms of pain and have the worst quality of life thus these
two variables have a negative correlation.

It is known that individuals with OA tend to have the functional capacity,
functional limitation, and pain affected in the SF-362%, and both of the first ones are
strongly correlated to pain which usually increases with degeneration and age?°. As
mentioned before, the quality of life of an individual is highly affected by pain,
studies?’*° conducted on individuals with chronic and back pain affirm that those
individuals have a reduced quality of life when compared to individuals who did not
experience chronic pain, and this variable was independent of the gender of the
sample.

Electrical stimulation is recommended for pain relief in other situations such as
labor3!, post episiotomy®2, OA?* it is related to the release of endogenous opioids and
activation of descendant inhibitory pathways to reduce hyperalgesia. Individuals with
intervertebral disc degeneration in low back?? reported significant improvement on pain
when using TENS, so did the individuals that went through colonoscopy3* and did not
use any sedation. This information corroborates that pain relief using electrical
stimulation does not keep itself to few studies it has lots of possibilities of usage when
we think about the intensity or the location or the condition appliable.

The usage of TENS to improve quality of life is also used in other pathologies
such as low back pain®, diabetic peripheral neuropathy and others®. A study

conducted by one of the greatest references and electrical stimulation Kathleen Sluka3®
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demonstrated that reducing pain improves the quality of life of an individual in various
pathologies.
Limitations

These studies conducted by Cherian et al'®> and Cherian et al'’ presented its
results in a way that could interfere with the possible evaluation of the results. The
study Cherian et al*® show the results of the pre and post treatment only with the TENS
group however it did not bring the same the results in the control group only the
variation of the pre- and post-treatment results. The study Cherian et al*’ showed only
the variation from pre- and post-intervention in both groups.

It can be said that the usage of electrical stimulation can be recommended due
to the QOL correlation to pain, but there is not strong evidence to refute the application
of the current. Without significant statical relevance we could indicate clinical
improvement of the participants through the minimal clinically important difference
(MCID). The MCIDs are obtained from a specific study to determine the scores of
clinically significant improvement using the mean pre and post intervention scores but
it is not applicable to this study because the Cherian et al'® and Cherian et al'’ studies
lack the data already mentioned. Searching the studies of MCID it was also noticed
that there were very few studies on this approach on OA3’ one of the studies showed
the clinically improvement scores on SF-36, the questionnaire outcome in this present
study, individuals with osteoarthritis however, this study contemplates seven of the
eight domains in SF-36 and also did not use the two domains (mental and physical)
analysis making it unfeasible for this evaluation of the results in the present study.
Other studies were found correlating to different situations like total knee arthroplasty3®

but it also analyzes the SF-36 in the format of eight domains not in two big ones.
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The analysis of PEDro scale shows that one!® of the studies executed a triple
blind study one'® of the other three did blinding of the participants. Studies that do not
follow the blinding method tend to have better results and according to John P A
lodannidis®® blind studies should be done to avoid biased results.

Also, another limitation is the lack of studies and this approach seen as we have
only four studies included.

6. CONCLUSION

This study showed that there was no significant statistical improvement in QOL,
evaluated through SF-36, in participants with osteoarthritis after the treatment with
electrical stimulation. But it also showed that electrical stimulation promotes
improvements in the physical domain which correlates to the pain relief provided by
the electrical stimulation. It can be said that there is a significant statistically
improvement in pain of these participants which can lead to improvement of the quality
of life seeing as they have a strong correlation. The studies included did not follow the
recommended parameters? which could have changed the results. Thus, electrical
stimulation can be considered as a recommendation of a good resource in the
rehabilitation of people with knee OA.

Therefore as the National Institute for Health and Clinical Excellence*® recommends
the usage of TENS in the treatment of people with knee OA for pain relief and
improvement of the stiffness especially in the short-term treatment it is indicated the
use of electrical stimulation with the following parameters: pulse frequency of 80Hz,
pulse width of 140us, current intensity the highest tolerable by the participant in a
sensorial level and the duration of 30 minutes?* furthermore it can also be applied with

other interventions as pain education for the participant and the family, physical
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exercises for the reduction of mechanical factors on the joint with the goal of pain relief
and improvement of quality of life.
Lastly, it is recommended the development of new studies on the subject so that we

can have a higher power of evidence.

This research did not receive any specific grant from funding agencies in the public,

commercial, or not-for-profit sectors.
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NORMAS DA REVISTA CIENTIFICA

GUIDE FOR AUTHORS
INTRODUCTION

a) Systematic reviews: studies that analyze and/or synthesize the literature on a
topic related tothe scope of the BJPT. Systematic reviews that include meta-analysis
will have priority over other systematic reviews. Those that have an insufficient
number of articles or articles with low quality inthe Methods section and do not include
an assertive and valid conclusion about the topic will not beconsidered for peer-review
analysis.

The authors must follow the Preferred Reporting Items for Systematic Reviews and
Meta- Analyses (PRISMA) checklist to format their systematic reviews. The
checklist is available at http://www.prisma-
statement.org/PRISMAStatement/Default.aspx and must be filled in andsubmitted with
the manuscript.

Potential authors are encouraged to read the following tutorial, which contains the
minimum requirements for publication of systematic reviews in the BJPT: Mancini MC,
Cardoso JR, Sampaio RF, Costa LCM, Cabral CMN, Costa LOP. Tutorial for writing
systematic reviews for the Brazilian Journal ofPhysical Therapy (BJPT). Braz J Phys Ther.
2014 Nov-Dec; 18(6):471-480.

You can use this list to carry out a final check of your submission before you send it to the
journal forreview. Please check the relevant section in this Guide for Authors for more
details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
e E-mail address
e Full postal address

All necessary files have been uploaded:

Manuscript:

e Include keywords

¢ All figures (include relevant captions)

¢ All tables (including titles, description, footnotes)

e Ensure all figure and table citations in the text match the files provided
e Indicate clearly if color should be used for any

figures in printGraphical Abstracts / Highlights files

(where applicable) Supplemental files (where

applicable)

Further considerations

e Manuscript has been 'spell checked' and 'grammar checked'

¢ All references mentioned in the Reference List are cited in the text, and vice versa

e Permission has been obtained for use of copyrighted material from other sources
(including thelnternet)

e A competing interests statement is provided, even if the authors have no competing
interests todeclare

¢ Journal policies detailed in this guide have been reviewed
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* Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

PREPARATION

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief heading.
Each heading should appear on its own separate line. Subsections should be used as much
as possible when cross-referencing text: refer to the subsection by heading as opposed
to simply 'the text'.

Introduction
State the objectives of the work and provide an adequate background, avoiding a
detailed literaturesurvey or a summary of the results.

Material and methods
Provide sufficient detail to allow the work to be reproduced.

Results
Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A
combined Resultsand Discussion section is often appropriate. Avoid extensive citations
and discussion of published literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which
may standalone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and
equations inappendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in
a subsequent appendix,Eq. (B.1) and so on. Similarly for tables and figures: Table A.1;
Fig. A.1, etc.

Highlights are mandatory for this journal as they help increase the discoverability of your
article viasearch engines. They consist of a short collection of bullet points that capture
the novel results of your research as well as new methods that were used during the
study (if any). Please have a look at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission
system. Please use 'Highlights' in the file name and include 3 to 5 bullet points (maximum
85 characters, including spaces, per bullet point).

A concise and factual structured abstract is required. The abstract should briefly state the
purpose ofthe research, the principal results and major conclusions. An abstract is often
presented separately from the article, so it must be able to stand alone. For this reason,
References should be avoided, but if essential, then cite the author(s) and year(s).

Immediately after the abstract, provide a maximum of 6 keywords, using American
spelling and avoiding general and plural terms and multiple concepts (avoid, for example,
'and’, 'of"). Be sparingwith abbreviations: only abbreviations firmly established in the field
may be eligible. These keywordswill be used for indexing purposes.
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Collate acknowledgements in a separate section at the end of the article before the
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references and donot, therefore, include them on the title page, as a footnote to the title
or otherwise. List here thoseindividuals who provided help during the research (e.g.,
providing language help, writing assistanceor proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers
xxxx, yyyy];the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the
United States Institutesof Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and
awards. Whenfunding is from a block grant or other resources available to a university,
college, or other researchinstitution, submit the name of the institute or organization
that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the pubilic,
commercial, ornot-for-profit sectors.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to
the figure. Acaption should comprise a brief title (not on the figure itself) and a description
of the illustration. Keep text in the illustrations themselves to a minimum but explain all
symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next
to the relevant text in the article, or on separate page(s) at the end. Number tables
consecutively in accordance with their appearance in the text and place any table notes
below the table body. Be sparing in the use of tables and ensure that the data presented
in them do not duplicate results described elsewhere in the article. Please avoid using
vertical rules and shading in table cells.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list
(and vice versa). Any references cited in the abstract must be given in full. Unpublished
results and personal communications are not recommended in the reference list, but may
be mentioned in the text. If thesereferences are included in the reference list they should
follow the standard reference style of the journal and should include a substitution of the
publication date with either 'Unpublished results' or 'Personal communication'. Citation of
a reference as 'in press' implies that the item has been accepted for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by
online links tothe sources cited. In order to allow us to create links to abstracting and
indexing services, such as Scopus, CrossRef and PubMed, please ensure that data
provided in the references are correct. Pleasenote that incorrect surnames, journal/book
titles, publication year and pagination may prevent link creation. When copying
references, please be careful as they may already contain errors. Use of theDOI is highly
encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any
electronic article.An example of a citation using DOI for an article not yet in an issue is:
VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke M. (2003). Aseismic
continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal of
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such citations should be in the same style as all other references in the paper.
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(e.g., after the reference list) under adifferent heading if desired, or can be included in
the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by
citing themin your text and including a data reference in your Reference List. Data
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