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The health care system is a huge item of ex-
penditure in all the western countries. The 

world  economic crisis is constraining the politi-
cal administrations to plan new organizational 
models, able to prevent the increasing deficit in 
the health care sector and to satisfy the needs of 
sick people. In this context eliminating the inap-
propriate use of health services can satisfy finan-
cial constraint without compromising quality of 
care.  Thirty years ago Gertman and Restuccia1 
proposed the  Appropriateness Evaluation Proto-
col (AEP), which is an instrument able to detect 
the efficiency of hospital utilization by assessing 
unnecessary hospitalization days. From its pub-
lication AEP has been frequently adopted by 
several researchers and managers and new ver-
sions, adapted to specific countries, have been 
developed2.  

The appropriateness identified by the AEP 
does not use “clinical appropriateness” in the 
same sense as we might mean usefulness of a 
clinical intervention for a particular patient.  In-
stead the AEP measures that this intervention 
has been delivered with the highest possible ef-
ficiency, also considering the cost-benefit ratio of 
the intervention. 

Is it correct to consider this kind of appro-
priateness in physiotherapy?  Perhaps, but with 
a very important variable to take into account: 
the patient’s behavior.  More precisely we must 
consider the impact of the environment on the 
patient. In order to understand the relationship 
between patient and environment better, the 
characteristics of the outcomes measures adopt-

ed in physiotherapy can be considered. The out-
come measures used for assessing the efficacy of 
physiotherapy treatments are often based on pa-
tient’ behavior (e.g. the ability in walking, dress-
ing, washing etc..) sometimes directly recorded 
by the patient (self-administered scales). In this 
regard Tesio3 explains that  one of the main char-
acteristics in rehabilitative medicine is the use of 
latent variables as outcome measures. The vari-
ables measured in medicine can be divided into 
manifest variables which consider the interac-
tion between the body parts and latent variables 
which consider the interaction between person 
and environment. The first group includes the 
easily measurable chemical and physiological pa-
rameters while the second group includes vari-
ables such as autonomy, which is derived from 
the measure of specific behaviors, for example 
items related to the activities of daily living.    

We derive the efficacy of the physiotherapy 
intervention from the interaction between the 
whole person and the environment.  Especially 
we must attend to the fact that patients can alter 
an intervention by changing the dose of  therapy 
administrated to them.  The efficacy of  thera-
peutic exercise is based on the exercises’ inten-
sity and duration. Strength training has to be 
performed following the concept of overload4, 
balance training has to be performed using chal-
lenging exercises, not only in subjects with bal-
ance disorders,5 but also in aging subjects6 or in 
subjects with chronic low back pain7.   Assuming 
the exercise is the “drug” whose dose is affect-
ed by the patient’s behavior,  adherence to the 
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physiotherapist’s instructions can alter the dos-
age. The situation is very different in conditions 
where the health practitioners can control the 
dose of therapy, as in the case of administration 
of pharmaceutics.

Moreover, physiotherapists know that the effi-
cacy of their intervention changes a patient if the 
environment is modified.  For example many pa-
tients are less independent in the hospital ward 
in comparison to what they are able to perform 
during the session of physiotherapy. The reverse  
situation can happen when the patients who are 
in their home demonstrate a greater motivation 
to express their autonomy.  Also, the presence 
of the family members can modify the patient’s 
behavior: the husband or the wife, the son or the 
daughter sometimes inhibit and other times fa-
cilitate the patient’ performance. This modulat-
ing effect of the environment is a variable that is 
very difficult to control. 

Although the “best” measures used in rehabil-
itation are chosen based on appropriate psycho-
metric characteristics, they do not account for 
when the same item is performed by the same 
subject in different environments.  

The study of this variability could be an in-
teresting research topic in physiotherapy. This 
theme is not completely new. I know that some 

researchers have already begun to study this topic 
in subjects with central nervous system lesions. 

In conclusion, in physiotherapy it could be 
possible to speak of appropriateness. But only 
if the patients’ behavioural characteristics are a 
component in determining the appropriate use 
of health services and the quality of care. 
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Manipulation (both thrust and non-thrust) 
is a frequently recommended treatment 

tool for remediation of low back pain. Both 
forms of manipulation involve skilled applica-
tion of a manual technique designed to either: 1) 
reduce disability or pain,1, 2 or 2) increase range 
of motion.3 Both are designed to affect a within-
session change, which in turn is expected to af-
fect a longer-term change (between-session) and 
progression toward improved disability.4

There are a myriad of types of both proce-
dures; each involving different characteristics, 
set-up, and foci. Thrust manipulation involves 

an accurately localized or globally applied sin-
gle, quick, and decisive movement of small 
amplitude, after careful positioning of the 
patient.5 Non-thrust manipulation does not 
involve a thrusting procedure, but is charac-
terized by rhythmic, repetitive, passive move-
ments, well within the patient’s tolerance, in 
voluntary and/or accessory ranges.5 Between 
the two types, thrust manipulation does not 
generally involve modifications based on pa-
tient report of change during the procedure 
whereas non-thrust manipulation advocates 
this as a requirement for optimal outcome. It 

The use of non-thrust manipulation in a 
consecutive case series of patients who met the 
clinical prediction rule for thrust manipulation

C. COOK, 1 B. O’HALLORAN,2 C. SHOWALTER 3

1Division of Physical Therapy, Walsh University, North Canton, OH, USA; 2Pain Relief and Physical Therapy, 
Havertown, PA, USA; 3Australian Physiotherapy Seminars, Cutchogue, NY, USA

A B S T R A C T
Aim. A recent comparative study suggested that thrust manipulation was more beneficial than non-thrust manipula-
tion in patients with LBP who met a clinical prediction rule for thrust manipulation. The non-thrust manipulation 
technique used in the study was dissimilar to techniques used in clinical practice, thus questioning the transferability 
of the finding. The purpose of this case series was to evaluate the benefit of non-thrust manipulation in patients who 
met the CPR for thrust manipulation, after allowing the practicing clinicians to use a non-thrust procedure that 
was specific to the patient’s condition, that was adapted based on the patient response, and was modified based on 
changes in the patient’s outcome. 
Methods. The study was a case series design. Six consecutive patients, who were originally enrolled as part of a 
randomized controlled trial, who were treated by two experienced physical therapists. The treatment intervention re-
flected the same time parameters and home exercise initiatives of the original CPR derivation and validation studies.
Results. Eight of the 11 patients demonstrated improvements in disability whereas all had high levels of reported 
recovery (60% to 100%). And 10 of them improved in self report of pain.
Conclusion. This case series found that patients who met a CPR for thrust manipulation who received non-thrust 
manipulation, improved over time. Further studies are needed to better support thrust versus non-thrust manipula-
tion and to further determine whether the CPR is purely prognostic in nature. (It J Physiotherapy 2011;1(3):65-72)
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is worth noting, that non-thrust and thrust 
manipulation, differ not only by technique of 
application (patient set up and directional as-
pects of the treatment of often the same) but 
by modification of the future application based 
on immediate patient response.

Both interventions are hypothesized to stimu-
late similar treatment effects. Thrust manipula-
tion has been shown to provide a strong neu-
rophysiological effect after administration (short 
term) 6 and a minor biomechanical effect (also 
short term).6, 7 The effects of thrust-manipula-
tion have been shown to carry over for 30 min-
utes to 5 hours,6 have been shown to facilitate 
multifidi contraction,8 and are hypothesized to 
function to catalyze normalized movements after 
application. 6 Although less studied than thrust 
manipulation, non-thrust manipulation also is 
hypothesized to provide short term neurophysi-
ological and biomechanical effects and is also hy-
pothesized to function as a catalyst for normali-
zation of global movements after application.9 
In addition, non-thrust manipulation has been 
shown to alter fluid dynamics of the disc in the 
low back after repeated applications.10

Thrust and non-thrust manipulation have 
been recognized as beneficial for treatment 
of acute, subacute, and chronic low back pain 
when compared to sham therapy or placebo,11 
and have been included in a number of clini-
cal practice guidelines for the treatment of low 
back pain.12 Of the two forms of manipulation, 
thrust manipulation has been more frequently 
studied. Thrust manipulation is considered to be 
equally effective to comparators such as physical 
therapy exercises or interventions, back school, 
or therapies that included non-thrust mobiliza-
tion, but not superior.13 The evidence to support 
non-thrust manipulation is less robust primarily 
because there are fewer studies that have exam-
ined this method of manipulation.

Only one study 14 has directly compared 
thrust manipulation (two distinct methods) to 
non-thrust manipulation and did so in a select 
population of low back pain patients who met a 
clinical prediction rule (CPR) for spinal manip-
ulation.15, 16 The study design involved the use 
of three groups, two with thrust manipulation 
techniques and 1 using a technique described as 

a non-thrust procedure or “mobilization”. The 
procedure for the non-thrust manipulation tech-
nique was as follows: The non-thrust manipula-
tion technique was applied for 60 seconds at the 
L4 and L5 spinous process, and the technique 
did not use verbal feedback from the patient, 
nor did it require a reproduction of the patient’s 
concordant/comparable/familiar sign. Although 
there are countless forms of non-thrust manip-
ulation techniques used in clinical practice, the 
technique used in this study 14 is not reflective 
of most treatments applied in a practice setting. 
Most non-thrust techniques employ a method 
that targets the comparable/concordant/familiar 
sign of the patient and allows modification of the 
applied technique to produce a within session 
change in the patient. This form of application 
requires verbal communication between the cli-
nician and patient, modification of the technique 
based on the outcome of the application, the 
changes in the stiffness perceived by the clinician 
and the response of the patient.17 The form used 
in the study did not utilize any of these hallmark 
elements of most non-thrust techniques.

The two thrust manipulation techniques used 
in the trial 14 led to significantly improved long 
term outcomes when compared to the non-
specific non-thrust technique, and the authors’ 
suggested that their findings “support the gen-
eralizability of the CPR to an additional thrust 
manipulation technique, but not to a non-thrust 
manipulation technique”. However, others have 
questioned the value of this finding indicating 
that restricting patients for inclusion to those 
who met the CPR may not be generalizable to 
outside population.18 It is worth noting that 
when thrust and non-thrust techniques are ap-
plied in a conventional clinical manner to other 
body part regions such as the cervical spine, in 
absence of CPR-type criteria, the outcomes of 
the two procedures is the same.19, 20

Much work has gone into identifying those 
who are proper candidates for thrust and non-
thrust manipulative techniques. Essentially, the 
concept associated with classification advocates 
that patients with dedicated pre-existing impair-
ments should be more likely to improve with a 
focused treatment intervention. A clinical pre-
diction rule has been proposed which is designed 



NON-THRUST MANIPULATION COOK

Vol. 1 - No. 3 ITALIAN JOURNAL OF PHYSIOTHERAPY 67

of a procedure typically performed in clinical 
practice may further shed light on the benefits 
of this procedure.

Materials and methods

Study population

This study was a case series, involving patients 
with low back pain who were part of a rand-
omized clinical trial (RCT) that was designed to 
compare thrust and non-thrust manipulation. 
Patients who participated in this study were 
from 4 distinct outpatient physical therapy prac-
tices within the United States and were selected 
consecutively from the RCT if they were ran-
domized into the non-thrust group and if they 
met the criteria for the lumbar thrust manipula-
tive CPR. The RCT was a single blinded, equi-
poise controlled, experimental study in which 
either thrust or non-thrust manipulation and a 
dedicated home exercise program was provided 
for the first two visits of care. The home exercise 
program consisted of heel-rock, general move-
ment based exercises, similar to those admin-
istered in two previous studies.15, 16 For subse-
quent visits, physical therapists were allowed to 
use whatever means they considered beneficial 
for the patients care (thus, only the first two vis-
its were truly controlled). This differs from the 
previous two studies.15, 16

For eligibility for enrollment in the RCT, pa-
tients had to be, 18 years of age or older, with me-
chanically producible LBP. For patients to meet 
inclusion requirements, they required a within 
session change in pain and/or range of motion 
during the assessment phase of the clinical ex-
amination; specifically during passive accessory 
examination. In other words, after the adminis-
tration of the passive accessory examination, the 
patients had to have reported decreased pain and 
had to have demonstrated increased range dur-
ing active spinal movements. This finding was 
used to determine if the patient was a candidate 
for manual therapy (regardless of type).

Exclusion criteria included the presence of 
any red flags (i.e., tumor, metabolic diseases, 
RA, osteoporosis, prolonged history of steroid 
use, etc.), signs consistent with nerve root com-

to identify a sub-population of patients with 
low back pain who might benefit from manual 
therapy.15, 16 CPRs are mechanisms used to clas-
sify patients and use a statistical assessment of 
a battery of variables to determine findings ap-
plicable toward a dedicated treatment approach. 
CPRs have gained much publicity of late and 
have been promoted as growth area for clinical 
practice and in the progression of treatment de-
cision making.21

Preliminary evidence suggests CPRs may lead 
to favorable outcomes in LBP care.15, 16 The 
aforementioned CPR utilizing thrust manipula-
tion was derived from Flynn et al.,15 which iden-
tified five variables: 1) score of less than 19 on 
the Fear-Avoidance Belief Questionnaire; 2) no 
symptoms distal to the knee; 3) symptom du-
ration of less than 16 days; 4) at least one hip 
with more than 35° of internal rotation; and 5) 
hypomobility of the lumbar spine during a pos-
terior–anterior assessment, that were associated 
with an improved outcome when thrust manip-
ulation was applied (versus when not applied). 
The study was validated by Childs et al.16 on a 
similar patient population and found that those 
who met the CPR and received spinal manipula-
tive therapy were more likely to improve in pain 
and disability than those who met the rule and 
receive general low back exercises, based on the 
Agency for Health Care Policy and Research 
(AHCPR) guidelines.

The primary aim of this case series was to de-
scribe the outcomes of 11 consecutive patients 
who received non-thrust manipulation who met 
a CPR designed for thrust manipulation, in se-
lective patients with low back pain. This study 
will contribute information to the literature 
in several ways. Firstly, some physiotherapists 
who practice in countries/states/regions are not 
allowed to perform thrust manipulation and 
have only non-thrust manipulation for clini-
cal use. Secondly, more physical therapists use 
non-thrust manipulation in the care of patients 
with low back pain and a better understanding 
of the clinical benefits should improve our un-
derstanding of plausible outcomes. Lastly, the 
only comparative trial used a non-thrust proce-
dure that is not conventionally used in clinical 
practice and a description of outcomes with use 
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slightly better outcome, another felt that thrust 
manipulation would lead to a slightly better out-
come, and two felt there would be no difference 
between thrust or non-thrust manipulation.

The treatment was designed to reflect actual 
clinical practice and involved an experimental 
element only within the first two visits; ran-
domizing the first two visits is similar to the 
design of the CPR derivation and validation 
studies.15, 16 After receiving a clinical examina-
tion that involved assessment of concordant/
familiar/or comparable sign during accessory 
examination, and if the patients consented to 
be part of the study, they were randomized into 
two groups (thrust or non-thrust manipula-
tion). Treatment for the first two visits involved 
only either thrust or non-thrust manipulation 
(depending on allocation) and a home exercise 
program. The clinician was allowed to deter-
mine the length of time between the first 2 vis-
its and this time ranged from 1 day to 4 days. 
For this case series, a non-thrust technique was 
used (Figure 1). The clinician was allowed to 
select which non-thrust manipulation that they 
felt would be most beneficial for their patient 
(again, replicating actual clinical practice). For 
the first two visits, the clinician also assigned a 
standard home exercise program that involved 
heel-rock movements, the same movements 
used in the CPR study.15, 16

After completion of the first two visits, cli-
nicians were allowed to perform any treatment 
procedure they felt would be beneficial for the 
patient population. This included any physical 
therapy related technique, whether it involved 
strengthening, movement-based methods, or 
other, as long as the clinician felt it fit within 
the treatment plan of the patient. Patients were 
discharged once the clinician felt the patient had 
met their maximal improvement within the cur-
rent treatment program. There was no limitation 
on total visits. This case series reflects those pa-
tients who met the CPR and were consecutively 
allocated to the non-thrust treatment group.

Measures

All patients’ demographic information was 
coded and patients completed a number of self-

pression (reproduction of low back or leg pain 
with straight leg raise at less than 45°, muscle 
weakness involving a major muscle group of the 
lower extremity, diminished lower extremity 
muscle stretch reflex, or diminished or absent 
sensation to pinprick in any lower extremity 
dermatome). Other exclusion criteria included 
prior surgery to the lumbar spine and current 
pregnancy.

Although not required within the RCT, for 
the case series we captured whether patients 
met and did not meet the criteria for a clini-
cal prediction rule for thrust manipulation.15 As 
stated previously, the rule involved: 1) score of 
less than 19 on the Fear-Avoidance Belief Ques-
tionnaire; 2) no symptoms distal to the knee; 
3) symptom duration of less than 16 days; 4) 
at least one hip with more than 35° of internal 
rotation; and 5) hypomobility of the lumbar 
spine during a posterior–anterior assessment. 
Persons with 4 of 5 of these criteria were identi-
fied as “met” and were coded appropriately for 
the study.

Procedures

All 11 patients were treated by four experi-
enced physical therapists that had undergone 
extensive manual therapy training and had re-
ceived certification. When queried regarding 
personal equipoise 22 prior to the initiation of 
the trial, one physical therapist indicated that 
he felt non-thrust manipulation would lead to a 

Figure 1.—Example of non-thrust manipulation technique 
used in the case series.
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their current back pain, using an 11-point scale 
ranging from 0 “no pain” to 10 “worst pain im-
aginable.”

The Oswestry Disability Questionnaire

The Oswestry Disability Questionnaire (ODI) 
24 was used to measure disability and consists of 
10 questions each scored from 0 to 5, with high-
er scores indicating greater disability. Scores were 
converted to a percentage score. A 50% reduc-
tion in the ODI from baseline has been consid-
ered a clinically important outcome.24

The Fear-Avoidance Beliefs Questionnaire

The Fear-Avoidance Beliefs Questionnaire 
(FABQ) 25 was used to quantify the patient’s fear 
of pain and beliefs about avoiding activity. Each 
FABQ item was scored from 0 to 6 with higher 
numbers indicating greater fear-avoidance be-
liefs. The FABQ has 2 subscales; a 7-item work 
subscale (FABQW), and a 4-item physical activ-
ity subscale (FABQPA). Fear avoidance beliefs 
have been associated with current and future 
disability and work loss in patients with acute 
and chronic LBP.

Rate of recovery

We also captured self-report of recovery (0 to 
100%). The response options included a contin-
uous scale of 0% (not capable of doing anything 
they want) to 100% (fully recovered, capable of 

report questionnaires, followed by a standard-
ized history and physical examination at baseline 
(which included the patient response method of 
examination). Height, weight, age, gender, race, 
and duration of symptoms in weeks were cap-
tured. In addition, assessment of irritability (reac-
tively of the current condition) and the patients’ 
impression of which form of treatment (thrust or 
non-thrust) was considered the most beneficial 
(captured prior to the intervention and used to 
assess patient expectations) was tabulated.

Clinical report findings at discharge included 
total visits, compliance to the home exercise 
program (a qualitative assessment by the cli-
nician scored as very compliant, compliant, 
not compliant, or extremely not compliant), 
and whether the patient was lost to follow up. 
Self-report findings were collected at the begin-
ning of visit 3 and at discharge. All outcomes 
measures were collected and sealed into an en-
velope. The envelopes were mailed to a third 
party statistician who was not involved in the 
patient care process. The following self-report 
questionnaires were completed at baseline as 
well as each follow-up period, with the excep-
tion of the Fears Avoidance Beliefs Question-
naire (FABQw), which was captured at baseline 
and at visit 3.

The Numeric Pain Rating Scale

The Numerical Pain Rating Scale (NPRS) 23 
was used to capture the patient’s level of pain. 
Patients were asked to indicate the intensity of 

Table I.—Descriptive characteristics of the case series participants.

Patient Age 
(years) Gender Race Irritable Body Mass 

Index
Patient 

Expectations
Duration of 
Symptoms 

(weeks)
Number 
of Visits

Compliance with Home 
Exercise Program

Case 1 44 Male Caucasian No 24.4 Non-thrust 1 2 Very compliant
Case 2 66 Male Caucasian No 28.9 Non-thrust 1 8 Very compliant
Case 3 23 Female Caucasian Yes 19.9 Non-thrust 1 12 Very compliant
Case 4 43 Female Mixed No 23.9 Thrust 1 3 Very compliant
Case 5 48 Female Caucasian No 24.3 Non-thrust 3 10 Compliant
Case 6 58 Female Caucasian No 26.1 Non-thrust 78 13 Compliant
Case 7 55 Female Caucasian No 22.3 Thrust 10 5 Very compliant
Case 8 59 Female Caucasian Yes 23.2 Non-thrust 26 8 Very compliant
Case 9 48 Female Caucasian No 19.3 No Preference 1 3 Very compliant
Case 10 55 Female Caucasian Yes 27.4 Non-thrust 1 10 Compliant
Case 11 50 Female Caucasian No 27.4 Thrust 16 13 Very Compliant
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100%, with 5 of the 11 indicating 100% recov-
ery at discharge. Only the FABQ work subscale 
demonstrated only marginal to no improvement 
consistently among the study participants.

Discussion

Ten of the 11 consecutive patients enrolled 
in the trial who were assigned to the non-thrust 
manipulation group demonstrated improve-
ment from VAS and ODI baseline measures to 
discharge. Eight of the 11 demonstrated a 50% 
reduction in the ODI,24 which has been identi-
fied previously as clinically important outcome 
as well. In this series, all but one patient (10 of 
11) who met a CPR that was previously created 
as a tool to define subjects who will improve 
with thrust manipulation also benefited by pain 
reduction and demonstrated high levels of per-
ceived rate of recovery, despite receiving treat-
ment that consisted of non-thrust manipulation 
techniques.

This case series involved patients with ages 23 
years to 66 years of age. The original derivation 
and validation studies of the thrust manipula-
tion CPR involved subjects aged 35.5 (±11.1) 
years.27 We feel that the widely disperse age 
group in our case series more accurately reflects 
ages seen in typical clinical practice. In addi-
tion, we feel the non-thrust technique used in 
the study was more closely reflective of meth-
ods used in clinical practice. Past studies have 
expressed the importance of combining patient 
feedback with the non-thrust procedure to im-

doing anything they want). The self-report of re-
covery is a variant of the global perceived effect 
scale,26 and the face validity of self recovery rate 
scales is considered to be high.26 This tool is often 
used as a reference standard against which the va-
lidity of other outcome measures is tested.26

Statistical analysis

Statistical analysis included descriptive sta-
tistics and report of baseline, end point, and 
change scores for pain, disability, FABQ, and 
rate of recovery.

Results

Eleven consecutive patients with low back pain 
were enrolled in the trial and were randomized 
into the non-thrust manipulation group who 
met the 4 of 5 criteria for the clinical prediction 
rule were seen from January 2011 to August of 
2011. None of the patients were lost to follow up 
and 8 of the 11 demonstrated very high levels of 
compliance to their assigned home exercise pro-
grams. The age of the participants ranged from 
23 years to 66 years. One patient had a duration 
of symptoms that was over 76 weeks and only 3 
subjects exhibited irritability. Table I outlines the 
descriptive characteristics of the subjects.

Eight of the 11 patients improved by over 
50% on the ODI: with 5 patients reporting 
no disability (0% on ODI) at discharge (Table 
II). All but one subject demonstrated a drop in 
VAS. The percent recovery ranged from 60% to 

Table II.—Outcome measures of the case series participants.

Patient Baseline 
VAS

Baseline 
FABQw

Baseline 
Oswestry 

(%)
Final VAS Final Oswestry

(%) Change FABQw Change Score 
VAS

Change Score 
Oswestry

(%)
Self Report of 
recovery (%)

Case 1 5/10 0 4 1/10 0 0 4/10 4 100
Case 2 7/10 9 56 2/10 8 6 5/10 48 85
Case 3 7/10 4 36 1/10 0 -3 6/10 36 95
Case 4 4/10 4 24 0/10 0 4 4/10 24 100
Case 5 8/10 8 4 0/10 0 0 8/10 4 100
Case 6 4/10 0 24 1/10 26 0 3/10 -2 100
Case 7 7/10 8 16 2/10 12 -3 5/10 4 90
Case 8 5/10 0 42 5/10 30 0 0/10 12 60
Case 9 3/10 18 32 0/10 2 10 3/10 30 100
Case 10 6/10 16 44 2/10 18 -1 4/10 26 85
Case 11 6/10 25 24 1/10 0 0 5/10 24 90
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if administered on another series of individuals. 
There is a significant lack of homogeneity among 
the patients as far as duration of symptoms, se-
verity of the condition, and age, which may also 
influence findings.

Conclusions

Ten of 11 consecutively enrolled patients 
from a clinical trial who met the clinical predic-
tion rule for thrust manipulation of the lumbar 
spine also improved with a form of non-thrust 
manipulation, specially applied to the concord-
ant level of the spine, and modified to the specif-
ic findings of each patient. Further studies that 
use a more appropriate design should explore 
whether a non-thrust manipulation applied in 
a manner that is consistent to clinical practice 
leads to outcomes that are similar to those of a 
thrust manipulation.
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There are many occupational risks related to 
the activities of professional hairdressers, 

which are not frequently studied, and therefore 
not considered in the formulation of health po-
lices for this group of workers. Hairdressers are 
professionals whose working ability is affected 
by several adverse factors, such as work-related 
stress, poor work posture, repetitive work tasks, 
and exposure to sensitizing chemical agents that 
irritate the respiratory tract and the skin.1 Hair-
dressers are considered a high risk category to 
develop, over the years, musculoskeletal disor-

ders. Some studies suggest that these musculo-
skeletal disorders are mainly located in the up-
per limbs, the lumbar and cervical spine.2-4 In a 
New Zealand original report 5 musculoskeletal 
discomfort, pain or injury are common among 
hairdressers and reduced job performance and 
productivity, increased time off work, and even 
early retirement. In the USA, hairdressing is a 
high-risk occupation associated with back pain 
that results in morbidity and reduced produc-
tion.6 In Finland, following asthma and hand 
eczema, musculoskeletal disorders are the prima-

Effect of a physiotherapy program in the 
management of musculoskeletal disorders in 
hairdressers: a randomized controlled trial

L. BERTOZZI, F. CAPRA, C. BARDUCCI, P. PILLASTRINI

University of Bologna, Bologna, Italy

A B S T R A C T
Aim. Hairdressers are considered a high risk category to develop musculoskeletal disorders. Some studies suggest that 
these musculoskeletal disorders are mainly located in the upper limbs, the lumbar and cervical spine. The aim of this 
study was to assess the effect of physiotherapy exercises program in the management of musculoskeletal disorders in 
hairdressers.
Methods. A cluster randomized controlled trial was utilized. Twenty-eight hairdressers working in nine shops were 
randomly divided into two groups (Experimental vs. Control), with each shop as a unit of randomization. All the 
hairdressers in both groups received an ergonomic brochure. Ergonomic brochure consists of two parts: the first 
part informs the hairdresser about musculoskeletal disorders of their profession and offers ergonomic and postural 
advice. The second part contains a detailed description of the exercises and pictures that show the correct execution 
of exercises. The exercise program was conducted by a physical therapist. Data were collected at baseline and at a six 
weeks follow-up. The primary and secondary outcome measure recorded was the level of disability (Roland Morris 
Disability Questionnaire (RMDQ), Oswestry Disability Index (ODI) and the pain using a Visual Analogue Scale 
(VAS). Two-way ANOVA was performed to assess the between-groups variance before and after the intervention.
Results. Reported results show no significant differences between groups in terms of ODI, RMDQ (primary out-
comes), VAS LBP and Cervical VAS (secondary outcomes).
Conclusion. The study does not support the efficacy of the experimental treatment compared to control treatment. 
We suggest to repeat the study with higher methodological standards. (It J Physiotherapy 2011;1(3):73-9)
Key words:  Musculoskeletal diseases - Low back pain - Exercise - Occupational diseases.
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ry cause of premature departure from the hair-
dresser profession.1 A Korean study 7 evaluated 
work-related symptom prevalence among hair-
dressers and reported the prevalence of muscu-
loskeletal symptoms in this way: neck (59.9%) 
shoulder (76.6%), upper back (41.2%), lower 
back (72.2%), arm and elbow (31.3%), wrist 
(44.2%), finger (35.0%), leg (71.1%). The work 
of the hairdressers is repetitive, requires use of 
force and awkward postures. Hairdressers work 
in a standing position with arms in a static posi-
tion for a long time;2, 3 their job requires contin-
uous use of muscle strength to hold hair dryer, 
brush and scissors.8 Occupation risk factors asso-
ciated with the development of musculoskeletal 
disorders in hairdressers are related to biome-
chanical, organizational and psychosocial work 
factors.9 The high prevalence of musculoskeletal 
disorders highlights the importance of dissemi-
nating recommendation for prevention of symp-
toms with regards to the provision of suitable 
furniture, equipment and work tools, environ-
mental conditions and psychosocial work fac-
tors. Since 2000 the European Agency for Safety 
and Health has conducted EU-wide campaigns 
to raise awareness of the rising problem of mus-
culoskeletal disorders related to work. With a re-
port of 2010 did an new evaluation of the DMS. 
The results of previous research on the problems 
of the back and upper limb work-related were 
confirmed by this new research, and among the 
emerging issues, the need to increase and accel-
erate the return to work through a rehabilitation 
program, efficiency of which was demonstrated 
in the scientific literature, was identified.10 In 
relation to what is stated in the literature, the 
main purpose of this study is to determine the 
effect of an exercise program in the management 
of musculoskeletal disorders and functional dis-
ability in hairdressers.

Materials and methods

Study design

This study is a Cluster Randomized Control-
led Trial incorporating a combination of primary 
and secondary prevention strategies for limiting 
the occurrence and severity of musculoskeletal 

disorders (low back pain and neck pain) in hair-
dressers.

Study population

The study population was composed of 28 
hairdressers employed in nine different shops 
buildings similar in size and furniture at the 
town of Forlì and Cesena, Italy. All the workers 
were female. Hairdressers had the same work-
ing hours but they were committed at different 
times in the work tasks of cutting, bending and 
shampoo. None of them had a medical history 
of serious injury, spinal surgery or malignant pa-
thology. The Experimental group (E) comprised 
14 hairdressers from four shops, while the Con-
trol group (C) consisted of 14 hairdressers from 
the remaining five.

Randomization and blinding

Each shop was considered as a unit of rand-
omization in order to minimize the transfer of 
relevant knowledge from workers receiving the 
intervention to those receiving only the bro-
chure, and thus avoid potential bias due to con-
tamination. Shops were randomly divided into 
two groups, so that all the hairdressers of each 
shop belonged to the same group. Concealed al-
location was performed by extracting pieces of 
paper, each reporting a number associated with 
a shop. The cluster randomization procedure 
allowed avoidance of incidental conversations 
between subjects of different shops, so that the 
participants were blinded to the intervention re-
ceived by the other group.

Procedures

The study was conducted in the months of 
June and July 2010. After obtaining a written 
informed consent from all the participants, ac-
cording with Italian standard of informed con-
sent, demographic information was collected 
and presence of pain and disability was evalu-
ated. The intervention started a week after the 
first evaluation, while the final evaluation was 
performed exactly six weeks after baseline evalu-
ation. Hairdressers in group C received only 
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clination, anteposition and retroposition of the 
head (Table I). Most of exercises were executed 
in front of mirrors in the shops. The hairdressers 
were instructed to repeat their exercises at home 
without supervision of the physiotherapist. The 
physiotherapist provided explanations to the 
hairdressers about the possible etiopathogenetic 
factors of musculoskeletal disorders. The physi-
cal therapist explained advice on correct postures 
and movements to be taken at work and in eve-
ryday life.12

Outcome measures

The primary outcome measure used in this 
trial was the perceived level of disability as a re-
sult of musculoskeletal disorders, assessed by the 
following self-administered evaluation scales: 
the Roland Morris Disability Questionnaire 
(RMDQ), and the Oswestry Disability Index 
(ODI). The RMDQ is validated in Italian, and 
comprises 24 items in which greater levels of 
disability are reflected by higher numbers on a 
24-point scale.13The RMDQ has been shown to 
yield reliable measurements, which are valid for 
inferring the level of disability, and to be sensi-
tive to change over time for groups of patients 
with LBP.14, 15 The ODI, is validated in Italian, 
and is structured in 10 sections corresponding to 
different activities of daily living, each scored on 
a six-point scale (0-5). Scores of 0-20% indicate 
minimal disability, 20-40% moderate disability, 
40-60% severe disability, 60-80% crippled, 80-
100% either bed-bound or exaggerating symp-
toms.16, 17 Secondary outcome measure included 
the evaluation of cervical and lumbar physical 
pain. Participants were asked to rate the pain in-
tensity of these two sites as pre-determined sites 
of pain on a Visual Analogue Scale (VAS). A 10 

an ergonomic brochure, whereas hairdressers in 
group E received the same brochure and an ex-
ercise program conducted by a physiotherapist. 
The brochure described the ergonomic tips to 
prevent musculoskeletal disorders. The brochure 
consists of two parts: the first part informs the 
hairdresser about musculoskeletal disorders of 
their profession and offers ergonomic and pos-
tural advice. The second part contains a detailed 
description of the exercises and pictures that 
show the correct execution of exercises. The er-
gonomic brochure contains some ergonomic 
and postural advice to prevent musculoskeletal 
disorders: to use adjustable ergonomic chairs ac-
cording to the stature of customers, to keep a 
stool near the chair of the customer and to put 
over a foot to relax a lower back by mechanical 
overload, during the work to control the posi-
tion of the shoulders in the mirrors, avoid keep-
ing shoulders in elevation and contraction.

Intervention

The exercise program was composed of six 
graded sessions, one for week, for six consecutive 
weeks. Sessions, each of one hour length, were 
conducted after the working hours in the store, 
gathering all the hairdressers from each shop. 
The exercises were selected after a careful ob-
servation of the posture maintained during the 
occupation of hairdresser. To counter the biome-
chanical overload caused by work, the exercises 
were targeted to the lumbar and cervical spin11. 
The physiotherapist prescribed exercises of ante-
version and retro-version of the pelvis in supine 
position, isometric contraction of the abdomi-
nal muscles, lumbar extension in prone position 
stretching of the posterior muscles of the spine 
while sitting and finally exercises of rotation, in-

Table I.—�Summary of physical therapy sessions.

Exercise Session 1 Session 2 Session 3 Session 4 Session 5 Session 6

Ante-version retroversion of the pelvis in supine position 1x10 1x10 1x15 2x10 2x15 2x20
Isometric contraction of the abdominal muscles 5x10s 5x10s 10x10s 15x10s 15x15s 20x15s
Lumbar extension in prone position 1x10 1x10 1x15 2x10 2x15 2x20
Stretching of the posterior muscles of the spine while sitting 2x30s 2x30s 3x30s 3x30s 4x30s 5x30s
Rotation of the head 2x10s 4x10s 6x10s 4x20s 6x20s 8x20s
Inclination of the head 4x10s 4x10s 8x10s 4x20s 6x20s 8x20s
Anteposition and retroposition of the head 1x10 1x10 1x15 2x10 2x15 2x30



BERTOZZI EFFECT OF A PHYSIOTHERAPY PROgRAM

76 ITALIAN JOURNAL OF PHYSIOTHERAPY September 2011

with group (Experimental vs. Control) and 
Time (Follow-up vs. Baseline) as factors. This 
analysis was performed applying the between-
groups ANOVA model to analyze any differ-
ences between the two groups (E and C – Table 
III) in relation to the four measurement scales 
employed. MedCalc version 11.5.1 (MedCalc 
Software, Mariakerke, Belgium) was used for 
all analysis except for the ANOVA analysis for 
which was used ezANOVA (Copyright 2007 by 
Chris Rorden). Both programs were set with sig-
nificance at P<0.05.

Results

Reported results show no significant differ-
ences between groups in terms of ODI, RMDQ 
(primary outcomes), VAS LBP and Cervical VAS 
(secondary outcomes). Secondary outcomes 
(VAS-LBP and cervical VAS) reported a better 
improvement in group E than group C but there 
were not statistically significative results (Table 
III). Primary outcomes (ODI and RMDQ) re-
ported a better improvement in group C than 
group E but also in this case there were not sta-
tistically significative results (Table III).

cm VAS with 0 corresponding to no pain, and 
10 to the worst possible pain was used. The VAS 
has been proved to be reliable and satisfactory 
in the measurement of pain. Subjects were con-
sidered symptomatic with VAS scores ≥1. It was 
shown that there is a good correlation between 
the results of the VAS scale and those of RMDQ 
(r=0.79 and P<0.001).

Data analysis

Continuous data were expressed as mean 
± standard deviation. The skewness test 18 was 
used to test the normal distribution of demo-
graphic characteristics of both study population 
groups (C and E): in cases of normal distribu-
tion, continuous variables were tested with Stu-
dent’s t-test and for non-normal distributions 
two-sample tests were performed using the Wil-
coxon rank-sum test (Table II). Student’s t-test 
was performed at baseline to evaluate any differ-
ence between the two groups for the four out-
comes evaluated (VAS-LBP, Cervical VAS, ODI 
and RMDQ – Table III). These four outcomes 
were than individually analyzed by a 2-way re-
peated-measures ANOVA for repeated-measures 

Table II.—�Demographic characteristics of the study population.

group 0
(N.=14)

Skewness
(P)

group 1
(N.=14)

Skewness
(P) P

Age, years 38.36 ± 12.05 0.948c 38.14 ± 10.92 0.417c 0.9556a

Height, meters 1.62 ± 0.05 0.384c 1.61 ± 0.04 0.287c 0.5244a

Weight, kilogram 56.46 ± 7.67 0.142c 59.86 ± 11.69 0.047c 0.4143b

Body Mass Index 21.37 ± 2.26 0.225c 23.03 ± 3.39 0.087c 0.1214a

Work hours 8.86 ± 1.03 0.761c 8.54 ± 1.45 0.012c 0.1726b

Work experience, months 253.29 ± 159.65 0.752c 236.21 ± 149.01 0.987c 0.7714a

at-test (between groups distribution); bWilcoxon rank-sum test (between groups distribution); cP-value for the coefficients of Skewness 25 (within 
group distribution).

Table III.—�Comparison between the two groups before and after intervention for the four outcomes evaluated.

Baseline measures
(mean values ± SDc)

Comparison 
between two groups 

at baseline

Final assessment point 
measures

(mean values ± SDc)

Comparison
baseline - final assessment 

point (P)
group E
(N.=14)

group C
(N.=14) P-value group E

(N.=14)
group C
(N.=14)

group E
(N.=14)

group C
(N.=14)

Low back pain VAS 2.71±3.34 2.50±3.37 0.8697a 1.86±2.74 2.07±3.02 0.4645b 0.7270b

Cervical pain VAS 3.00±3.35 2.07±3.17 0.4573a 2.57±2.93 1.93±2.84 0.7215b 0.9011b

ODI 4.64±5.29 4.64±5.15 1.0000a 4±5.38 3.36±3.23 0.7523b 0.4359b

RMDQ 2±1.75 1.57±1.65 0.5094a 1.71±1.82 1.14±1.35 0.6189b 0.4589b

aStudent’s t-test, bANOVA between groups for repeated measures, cstandard deviation.



EFFECT OF A PHYSIOTHERAPY PROgRAM BERTOZZI

Vol. 1 - No. 3 ITALIAN JOURNAL OF PHYSIOTHERAPY 77

symptomatic. In fact in our study population we 
obtained a point prevalence (baseline VAS ≥1) of 
46.42% for LBP. This value appears lower with 
respect to the LBP prevalence reported for other 
occupational categories, like hospital workers (1 
year prevalence of 58.8%) 19 and professional 
cooks (one-month prevalence of 74.3%). How-
ever, these values are not directly comparable as 
the point prevalence underestimates the preva-
lence. On the other hand, when considering the 
one-year prevalence, most subjects would not 
report a single slight or mild event as an episode 
of LBP during the previous 12 months, thus 
underestimating prevalence even in this case. In 
addition, our results may have been influenced 
by the low frequency of weekly sessions (one 
time per week) and an incorrect combination 
of exercises in relation to their type and their 
duration and sequence. In the literature we can 
find several reviews of the effect of exercises as 
a preventive measure for LBP, generally sup-
porting the conclusion that exercise may have a 
positive effect, although there is no evidence to 
prove this.20, 21 No evidence exists about the cor-
rect exercises protocol to use in primary preven-
tion of LBP in a specific work category. Regard-
ing secondary prevention, the current literature 
provides evidence for the effectiveness both of an 
extension-oriented treatment approach 22 and of 
strengthening exercises of the primary stabilizers 
of the spine 23 in reducing LBP recurrence and 
disability as compared to a classical approach or 
to no approach. Regardless of our results further 
investigation and preventive intervention based 
on different combinations of exercises, varying 
in intensity, anatomical region involved and 
duration of each exercise are suggest. No strong 
evidence was obtained in our research with re-
gard to the effect of the ergonomic brochure, as 
group C remained substantially unchanged for 
CP and LBP. The strengths of our study consist 
in the homogeneity of the population repre-
sented by a sample of hairdresser working cat-
egory, so that all the participants were exposed 
to the same working environment and the good 
compliance of the participants in both groups 
with no dropouts at follow-up. Furthermore, the 
groups obtained are properly randomized, but at 
the same time its features do not overlap (Ta-

In Table II all p-values obtained with t-test 
and Wilcoxon test are more than 0.05 so the 
mean difference between the paired observations 
is not statistically significantly different from 0. 
When comparing the four outcome measures 
before intervention with Student’s t-test (com-
parison of means, standard deviation and num-
ber of subjects of both groups – Table III) no sta-
tistical differences were found between groups. 
At baseline the characteristics of the two groups 
were homogeneous, in particular regarding to 
age, height, working hours and work experience 
(Table II).

Discussion

Our results report no significant differences 
between groups in terms of ODI, RMDQ (pri-
mary outcomes), VAS LBP and Cervical VAS 
(secondary outcomes). The values of lumbar 
VAS-LBP and VAS-CP reported a greater im-
provement in group E than in group C (Table 
III), while the two scales for perceived disabili-
ties employed (RMDQ and ODI) reported a 
more marked improvement in group C which 
was not followed by an improvement in symp-
toms of low back (Table III), differently from 
those described in the literature. Probably our 
results does not follow those expressed in the 
literature due to the kind of subjects included 
in the study. The hairdressers in fact are profes-
sionals often affected by different kinds of co-
morbidity in relation to the work stress for vari-
ous anatomical structures. Therefore, the overall 
perception of disability in these individuals may 
not change substantially with the only improve-
ment of VAS-LBP, except in some cases with 
subjects who report high severity of LBP. So the 
comorbidity may have a negative impact on the 
lack of correlation between patients’ perception 
of disability and reduction in pain at the lumbar 
spine. Another reason for the ineffectiveness of 
the intervention could be the mild disability of 
the subjects, as documented by the low RMDQ 
and ODI scores at baseline. This is mainly due 
to the fact that our intervention was aimed to 
primary and secondary prevention in a specific 
work category, and the subjects recruited had 
no diagnosis of LBP and most of them were not 
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concluded correctly the study and there were no 
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Study limitations

The limitations of this study include the small 
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lack of blinded conditions that might have affect-
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mal variation of the baseline value, very close to 
the test-retest reliability of the instruments. An-
other limitation of study regards the morbidity 
of profession of hairdressers, in fact they suffer of 
different kinds of comorbidity in relation to the 
work stress for various anatomical structures and 
this can compromise the results. Furthermore, 
the application of a multilevel statistical model 
would be more appropriate for optimal data anal-
ysis. Finally the study described the pain but the 
duration of pain was not assessed.

Conclusions

This study does not support the efficacy of 
the experimental treatment compared to con-
trol treatment. No even evidence was obtained 
regarding the effect of the educational efforts of 
the ergonomic brochure. These results suggests 
to repeat the study with higher methodologi-
cal standards, including a larger sample size, a 
longer-term follow-up and an initial clinical as-
sessment for subgrouping classification. Moreo-
ver, since many factors may be relevant for the 
occurrence or recurrence of LBP and CP injury, 
a multidimensional approach would be more 
effective as it would presumably cover a wider 
range of risk factors. Independently from our re-
sults, a real need exists for further investigations 
and for preventive interventions based on multi-
dimensional approaches with different combina-
tions of exercises, varying in intensity, duration 
and typology in order to identify the correct pro-
gram for the management of trunk complaints 
for each specific work category.
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Therapeutic	 interventions	 for	 regaining	mo-
tor	 function	 after	 stroke	 focus	 on	 practice	

and	 repetition	 of	 functional	 tasks.1	 However,	
the	 most	 frequently	 cited	 task-oriented	 train-
ing	strategies	for	the	arm,	such	as	repetitive	task	
practice	2	or	constraint-induced	movement	ther-
apy,3	require	high	motor	capacity	and	therefore	
they	do	not	 represent	 the	more	 suitable	choice	
for	patients	with	severe	paresis	after	stroke.4	The	
severity	of	paresis,	especially	after	the	first	week	
from	stroke	onset,	can	predict	the	motor	func-
tion	 recovery	 of	 the	 arm,	 which	 remains	 poor	
in	 30%	 to	 66%	 of	 cases.5	 Therapeutic	 choices	
for	 these	 patients	 often	 consist	 in	 use	 of	 elec-
tromechanical	 devices,6	 electrical	 stimulation,7	
robotic	devices,8	motor	imagery,9,	10	observation	
training	 11	 and	 in	 repetitive	 passive	 or	 assisted	
movement	stimulation.12	Another	type	of	ther-

apy	 used	 in	 these	 cases	 and	 cited	 as	 successful	
in	recovery	of	function	in	stroke	patients	is	the	
mirror	therapy	(MT)	13-15	based	on	a	sensory	il-
lusion	provocation.

Sensory	 illusion	 was	 originally	 proposed	 to	
overcome	 phantom	 limb	 in	 amputees,	 consid-
ered	as	a	sort	of	disruption	of	the	normal	inter-
action	between	intention	to	move	the	limb	and	
the	absence	of	appropriate	sensory	(propriocep-
tive)	feedback.16,	17	Subsequently,	MT	has	been	
proposed	for	other	movement	and	sensory	disor-
ders.	In	 literature	clinical	conditions	have	been	
explored	to	assess	its	effects:	stroke,	complex	re-
gional	pain	syndrome	type	I	(CRPS1),	complex	
regional	pain	syndrome	type	II	(CRPS2),	ampu-
tation	and	after	hand	surgery.18,	19

In	a	typical	session	of	MT	the	patient	sits	in	
front	of	a	mirror	parallel	to	his	midline	blocking	

Mirror	therapy	for	upper	extremities	recovery	
after	stroke:	a	systematic	review

E.	CASTELLI,	D.	CORBETTA

Rehabilitation	Departement,	San	Raffaele	Scientific	Institute,	Milan,	Italy

A B S T R A C T
Aim. Several	therapeutic	choices	are	possible	for	patients	who	have	poor	voluntary	movement	especially	 in	early	
stages	of	stroke,	for	example	the	use	of	robotic	devices,	motor	imagery	or	observation	training	and	sensory	illusion	
induced	through	the	use	of	a	mirror	in	mirror	therapy	(MT).	The	purpose	of	this	review	is	to	summarise	the	effec-
tiveness	of	mirror	therapy	(MT)	for	treatment	of	upper	extremities	paresis	after	stroke.
Methods.	Electronic	databases	were	searched	for	randomised	controlled	trials	(RCTs)	comparing	MT	with	other	
rehabilitative	techniques	or	sham	treatment	in	adults	after	stroke.	The	primary	and	secondary	outcomes	were	reduc-
tion	of	arm	motor	impairment	and	improvement	of	arm	motor	function	assessed	immediately	after	treatment.
Results. Four	RCTs	of	moderate	methodological	quality	are	 included	 in	 this	 review.	Treatment	protocol	among	
studies	was	heterogeneous	in	type	of	exercise	and	time	elapsed	since	stroke.	Three	studies	on	116	patients	showed	a	
reduction	in	arm	motor	impairment.	Three	studies	showed	an	improvement	of	motor	function.
Conclusion. MT	seems	to	reduce	the	motor	impairment	and	improve	the	motor	function	of	the	paretic	arm,	thus	
could	be	useful	in	patients	exhibit	poor	motor	capacity.	(It J Physiotherapy 2011;1(3):80-6)
Key words: Exercise	therapy	-	Stroke	-	Upper	extremity.
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the	view	of	the	affected	limb,	positioned	behind	
the	mirror.	When	 looking	 into	 the	mirror,	 the	
patient	sees	the	reflection	of	the	unaffected	limb	
positioned	as	the	affected	limb.19

The	 theory	 of	 MT	 is	 supported	 by	 neuro-
physiologic	 studies	 although	 the	 precise	 mech-
anisms	 of	 the	 MT	 effect	 in	 stroke	 patients	 are	
still	unclear.	Movement	mirroring	activates	 the	
controlateral	 hemisphere,20,	 21	 increasing	 corti-
co-muscular	excitability	in	healthy	subjects.22,	23	
Also	the	enhanced	self-awareness	and	spatial	at-
tention	have	been	proposed	as	potential	mecha-
nisms	of	MT.21,	24

In	 this	 review	 randomized	 controlled	 trials	
(RCTs)	on	 the	use	of	MT	 for	upper	 extremity	
recovery	in	stroke	patients	are	examined	in	order	
to	 explore	 the	 clinical	potential	 efficacy	of	 this	
therapy.

Materials and methods

Inclusion/exclusion criteria

RCTs	 with	 ischemic	 or	 haemorrhagic	 adult	
stroke	 participants	 (aged	 over	 18	 years)	 with	
paresis	of	an	arm,	comparing	MT	with	other	re-
habilitative	 techniques	or	 sham	treatment	were	
included.

For	 the	 purpose	 of	 this	 review	 MT	 was	 de-
fined	 as	 the	use	of	 a	mirror	 reflection	of	unaf-
fected	 limb	 movements	 superimposed	 on	 the	
affected	extremity.19

All	 interventions	 were	 considered	 irrespective	
of	training	time	outside	MT	sessions	and	type	of	
movement	performed	in	training	sessions	and	were	
pooled	and	discussed	under	the	heading	of	MT.

Retrieved	 studies	 were	 excluded	 if	 they	 fo-
cused	 on	 the	 theoretical	 background	 of	 MT,	
if	 they	were	published	 in	different	 forms	other	
than	article	in extenso	(i.e.	abstract,	editorial,	let-
ter	to	editors,…)	and	if	they	were	written	in	lan-
guages	other	than	English	or	Italian.

Outcomes

The	primary	outcome	chosen	for	this	review	
was	 reduction	 of	 arm	 motor	 impairment,	 the	
secondary	outcome	was	level	of	arm	motor	func-
tion,	both	assessed	at	the	end	of	treatment.	At	4	

to	 6	 month,	 the	 follow-up	 was	 evaluated	 with	
the	same	outcomes	in	addition	to	a	measure	of	
activity	limitation.

Search strategy

The	 Cochrane	 Central	 Register	 of	 Control-
led	 Trials	 (CENTRAL),	 PubMed,	 EMBASE,	
CINAHL	and	the	Physiotherapy	Evidence	Da-
tabase	 (PEDro)	have	been	searched	(last	 search	
June	2111).	The	search	terms	used	to	find	all	tri-
als	registers	and	databases	were:	cerebrovascular	
disorders;	brain	injuries;	nervous	system	disease;	
hemiplegia;	paresis;	 dystonia;	 stroke;	upper	 ex-
tremity;	illusions;	mirror;	visual;	virtual;	mirror	
therapy;	feedback	or	therapy;	reflect;	reflection;	
illusion.	 An	 unsystematic	 hand	 searching,	 web	
searching	and	reference	screening	was	added	to	
the	electronic	search.

Statistical analysis

Retrieved	 references,	 after	 removing	 dupli-
cates,	 were	 screened	 by	 reading	 titles	 and,	 if	
necessary,	abstracts	(Figure	1).	Nine	studies	26-34	
potentially	 relevant	 for	 this	 review	 have	 been	
excluded	for	inability	to	retrieve	full-texts.	Data	
were	 extracted	 independently	 by	 two	 reviewers	
(EC	&	DC)	and	were	recorded	on	a	 standard-
ized	checklist,	incorporating:	methods	(e.g. ran-
domization,	 blindness,	 completeness	 of	 follow	
up),	details	of	participants	(e.g. age,	gender,	time	
since	stroke,	side	affected),	type	of	intervention,	
inclusion	 and	 exclusion	 criteria	 and	 reported	
outcomes.

The	quality	of	studies	was	assessed	using	the	
criteria	 in	 the	 Cochrane	 Reviewer’s	 Handbook	
4.2.6	more	precisely	 a	description	of	 randomi-
zation,	allocation	concealment,	blind	structure,	
withdrawals/drop-	outs	and	analysis	of	data.35

Results

Four	 RCTs	 were	 included	 in	 the	 review.36-39	
The	age	of	patients	varied	from	30	to	80	years,	
about	80%	had	an	ischemic	stroke.	The	major-
ity	of	subjects	were	in	a	subacute	phase	(3	to	12	
months	from	stroke	onset),	one	study	included	
chronic	stroke	patients	(Table	I).38
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days	a	week	 for	 four	 to	 six	weeks	and	received	
physiotherapy	regularly	outside	MT	sessions	ex-
cept	in	the	study	of	Michielsen	et al. (Table	II).38

For	intervention	details	see	Table	II.

Outcomes

Three	 studies	 assessed	 the	 reduction	 of	 arm	
motor	impairment.36,	38,	39	Three	studies	assessed	
arm	 motor	 function	 37-39	 and	 two	 36,	 39	 meas-
ured	activity	limitation.	Three	studies	36-38	had	a	
6-months	follow-up	(Table	II).

Intervention

All	 the	 studies	 compared	 MT	 with	 a	 sham	
treatment	in	which	patients	were	asked	to	watch	
directly	their	affected	arm	38,	39	or	a	covered	mir-
ror.	In	one	study	36	subjects	were	asked	to	move	
upper	limbs	on	the	sagittal	plane	while	in	other	
studies	the	movements	were	requested	on	all	the	
planes	 39	 or	 addressed	 to	 task-oriented	 activi-
ties38.	In	the	study	of	Cacchio	et al.37	patients	did	
not	perform	movements	with	the	affected	limb.

All	patients	trained	0.5	to	1	hour	per	day	five	

Figure	1.—Flow	of	information	through	the	different	phases	of	the	systematic	review.
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Table	I.—Participants Characteristics

Study
Sample	size Age

Time	since	Stroke	(for	
inclusion) %	Female %	Ischemic %	Right	Side	

affected
%	Stroke	

ConcordanceTotal Mirror	
therapy Control Mean	(range)

Yavuzer	et al.36 40 20 20 63.2	(43-80) 3	to	12	months 47 	 80 41 37
Cacchio	et al.37 48 24 24 58.3	(40-78) <	6	months 54 	 73 71 NR
Michielsen	et al.38 40 20 20 57	(32-79) >	1	year 50 	 70 NR 30
Dohle	et al.39 36 18 18 56.5	(30-80) <	2	months 27 100 NR 30

“Age”	expressed	in	years;	NR=	Not	reported;	%values	rapresent	proportion	of	patients	on	the	total	sample	size;	“Stroke	Concordance”	refers	to	
patient	with	dominant	side	affected.
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of	dominant	side	affected.	One	study	39	was	con-
ducted	on	acute	patients,	one	on	subacute	36	and	
the	last	38	on	chronic	stroke	patients.	Reported	
results	show	an	effect	in	reduction	of	motor	im-
pairment	in	all	three	studies.

Secondary outcome: arm motor function

Three	studies,37-39	including	124	patients,	as-
sessed	the	level	of	arm	motor	function	after	MT.	
Patients	 among	 studies	 were	 similar	 except	 for	
time	since	stroke	experienced.38	Another	source	
of	 heterogeneity	 could	 be	 represented	 by	 the	
difference	in	treatment	protocols,	in	fact	in	the	
study	 of	 Cacchio	 et al.37	 patients	 did	 not	 per-
form	movement	with	the	affected	arm.	Reported	
results	show	an	effect	in	improvement	of	motor	
function	in	two	37,	39	of	three	studies.

Six month follow-up

Six	months	after	the	end	of	the	treatment	the	
reduction	 in	 arm	 motor	 impairment	 persisted	
in	only	one	study	36	and	the	level	of	arm	motor	
function	was	positive	only	in	one	study.37

The	study	of	Yavouzer	et al.36	reported	an	im-
provement	in	reducing	the	activities	limitation.

Discussion

Four	 RCTs	 36-39	 regarding	 the	 use	 of	 MT,	
defined	as	 the	use	of	mirror	 reflection	of	unaf-
fected	 limb	 movements	 superimposed	 on	 the	

Risk	of	bias

The	randomization	process	was	declared	in	all	
included	studies	and	in	two	studies	36,	38	it	was	
clearly	described	as	performed	by	using	a	com-
puter	random	number	generator.	The	allocation	
concealment	was	adequate	in	two	studies	38,	39	in	
which	 sealed	 envelopes	 containing	 assignments	
were	 opened	 after	 initial	 assessment	 and	 study	
inclusion,	just	before	the	start	of	the	training.	In	
all	studies	the	assessor	was	blinded	to	treatment	
allocation.	One	 study	does	not	 report	patients’	
dropouts.36	Few	patients	dropped	out	before	the	
end	 of	 treatment	 protocol	 in	 two	 studies,37,	 38	
while	in	the	study	of	Dhole	et al.39	dropouts	were	
more	than	20%	of	initially	recruited	patients.	In	
this	 case,	 dropouts	were	due	mainly	 to	 lack	of	
cost	 approval	 by	 the	 health	 insurance,	 medical	
worsening	or	withdrawal	of	patients’	consent.	In	
two	 studies	 36,	 39	 only	 patients	 who	 completed	
the	entire	protocol	were	included	in	the	analysis	
at	the	end	of	the	treatment	(Table	II).

Primary outcome: reduction of motor impairment

Given	 the	 clinical	 heterogeneity	 in	 terms	 of	
type	of	patients	(time	since	stroke)	and	MT	pro-
tocol	used	 it	was	not	chosen	 to	 realize	a	meta-
analysis.

Three	studies,36,	38,	39	 including	116	patients,	
assessed	the	reduction	of	arm	motor	impairment	
after	MT.	Patients	included	in	studies	were	simi-
lar	in	age,	gender	distribution	and	concordance	

Table	II.—Intervention details and reported outcomes

Yavuzer	et al.36 Cacchio	et al.37 Michielsen	et al.38 Dohle	et al.39

In
te

rv
en

tio
n	

de
ta

ils

Mirror	therapy Parasagittal	distal	
movements	of	both	

extremities.

Parasagittal	proximal	and	
distal	movements	only	
of	the	unaffected	upper	

extremity

Bimanual	exercises	also	
with	objects

Symmetrical	movements	
of	both	hands	or	arms

Control	therapy Covered	mirror Covered	mirror No	mirror No	mirror
Treatment	duration 0.5	h/day,	4	weeks 0.5	h/day*,	6	weeks 0.5	h/day,	6	weeks 0.5	h/day,	6	weeks

Re
po

rt
ed

	o
ut

-
co

m
es

Motor	impairment Brunnstrom	Stages Fugl-Meyer Fugl-Meyer
Motor	function WMFT ARAT ARAT
Activity	limitation FIM FIM
Pain	intensity VAS
Spasticity MAS TS
Follow-up 6	Months 6	Months 6	Months None

*	1	h/day	for	last	three	weeks



CASTELLI	 MIRROR	THERAPY	FOR	UPPER	EXTREMITIES	RECOVERY	AFTER	STROKE

84	 ITALIAN	JOURNAL	OF	PHYSIOTHERAPY	 September	2011

weeks	 mirror	 therapy	 workout	 and	 the	 results	
were	maintained	at	6	months	 follow-up.	Also,	
Yavouzer	et al.36	showed	how	in	early	phase	af-
ter	stroke	a	conventional	rehabilitation	program	
combined	with	mirror	therapy	was	more	effec-
tive	in	terms	of	motor	recovery	and	hand-relat-
ed	 functioning	rather	 than	a	 similar	 treatment	
without	the	mirror	therapy.	Similarly,	Dohle	et 
al.39	demonstrated	that	the	mirror	therapy’s	ap-
plication	 for	6	weeks	 improves	motor,	 sensory	
and	 attentional	 skills	 measured	 by	 functional	
independence	 measure	 (FIM),	 action	 research	
arm	 test	 (ARAT)	 and	 Fugl-Meyer	 (FU).	 The	
study	of	Michielsen	et al.38	showed	an	increase	
in	upper	extremity	motor	 function	 in	patients	
with	chronic	stroke,	but	the	observed	effects	on	
motor	 function	 did	 not	 persist	 at	 the	 follow-
up.	 All	 these	 results	 support	 the	 hypothesis	
that	 mirror	 therapy	 is	 an	 effective	 method	 to	
enhance	motor	 function,	 especially	 in	 subjects	
with	acute	stroke.18,	23

The	main	findings	of	this	review	suggest	that	
in	case	of	reduced	movement	capacity	of	upper	
extremity	 after	 stroke	 the	 motor	 impairment	
could	be	better	overcome	through	the	superim-
posed	reflection	of	movements	of	the	unaffected	
arm	on	the	affected	one.

Several	underlying	mechanisms	for	the	effect	
of	mirror	therapy	on	motor	recovery	after	stroke	
have	 been	 proposed.	 For	 example,	 it	 has	 been	
suggested	that	the	mirror	creates	a	positive	visual	
feedback	of	successful	performance	of	the	action	
imagined	 with	 the	 impaired	 limb.42	 The	 mir-
ror	 illusion	 of	 a	 normal	 moving	 affected	 hand	
seems	to	increase	alertness	and	spatial	attention	
towards	this	hand	rather	than	an	increased	activ-
ity	of	motor	areas.	This	fact	is	indicated	by	the	

affected	 extremity	 19	 for	 the	 reduction	 of	 arm	
motor	 function	 of	 the	 more	 affected	 arm,	 are	
included	in	this	review.	These	studies	are	hetero-
geneous	 in	 terms	 of	 type	 of	 patients	 included,	
as	they	focus	both	on	acute	and	chronic	stroke	
patients,	 and	 in	 the	administration	of	 the	MT,	
as	the	movements	asked	to	patients	were	differ-
ent	among	studies’	protocols.	For	these	reasons	a	
meta-analysis	has	been	considered	inappropriate	
and	the	qualitative	synthesis	of	results	should	be	
considered	carefully.

The	general	quality	of	studies	was	moderate	to	
low.	All	 trials	 attempted	 to	blind	 the	observers	
and	 in	 two	37,	38	of	 four	 trials	 the	 follow-up	of	
patients	 was	 adequately	 reported	 and	 was	 ana-
lyzed	according	 to	 intention-to-treat.	However,	
half	of	the	studies	did	not	describe	the	method	
of	 randomization	 and	 allocation	 concealment,	
even	 though	 this	 does	 not	 correspond	 to	 bad	
practice.	In	fact	all	studies	described	the	a priori 
procedure	 of	 sample	 size	 calculation	 and	 pre-
sented	 the	 calculated	 numbers	 of	 participants.	
Another	difficulty	in	assessing	the	effect	of	MT	
could	be	represented	by	the	positive	perception	
induced	 by	 treatment	 not	 counterbalanced	 in	
control	 groups:44,	 45	 it	 is	 possible	 that	 subjects	
in	 the	 experimental	 group	 are	 more	 motivated	
to	 perform	 the	 assigned	 task	 than	 the	 control	
group.	This	could	partially	 explain	 the	positive	
treatment	 effects.	 In	 fact,	 the	 illusion	 given	by	
the	mirror	could	stimulate	a	greater	attention	in	
performing	 the	 motor	 task,	 resulting	 in	 an	 in-
crease	in	cortical	activity	compared	to	the	execu-
tion	of	the	movement	by	looking	at	both	upper	
limbs	or	in	a	covered	mirror.38

The	 study	 of	 Cacchio	 et al.37	 reported	 an	
increase	 upper	 limb	 motor	 function	 after	 a	 4	

Table	III.—Methodological quality of included studies

Study Description	of	
Randomisation

Allocation	
concealment Blinded	assessor Withdrowals Analysis

Yavuzer	et al.36 Yes Unclear Yes NR P
Cacchio	et al.37 NR Unclear Yes 12% I
Michielsen	et al.38 Yes Adequate Yes 10% I
Dohle	et al.39 NR Adequate Yes 25% P

For	the	allocation	concealment	the	therm	“Adequate”	is	used	when	the	method	of	allocation	is	clearly	described	while	“unclear”	when	the	authors	
do	not	report	any	allocation	concealment	approach.	For	Blinding	assessor	“Yes”	indicates	the	blind	condition	for	at	least	one	outcome;	for	Analisys	
P	indicates	an	analysis	“per	protocol”	I	“per	intetntion”	and	NR	=	Not	reported
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activation	of	precuneus	and	posterior	cingulate	
cortex,25	respectively	activated	when	actions	are	
being	interpreted	as	being	controlled	by	the	self	
as	 well	 as	 during	 self-centred	 mental	 imagery	
strategies	 43	 and	 during	 spatial	 navigation.44	
These	 activations	 seem	 to	 be	 caused	 by	 the	 il-
lusion	of	a	virtual	moving	hand	but	it	has	been	
suggested	that	these	activations	are	caused	by	a	
mismatch	between	the	movement	one	performs	
and	the	movement	that	is	observed.38	In	fact,	it	
have	 been	 shown	 that	 the	 cingulated	 cortex	 is	
activated	during	conflict	monitoring,	specifically	
during	action	conflicts.38,	45

This	 systematic	 review	 presents	 several	 limi-
tations,	for	this	reason	the	authors’	conclusions	
could	be	biased.	Firstly,	the	review	was	not	based	
on	 a	 structured	 protocol,	 consequently	 the	 in-
cluded	studies	have	a	high	clinical	heterogeneity	
mainly	due	 to	 the	 lack	of	 inclusion	criteria	 for	
the	population	of	interest.	Secondly,	nine	studies	
retrieved	 by	 the	 electronic	 search	 were	 exclud-
ed	 from	 this	 review	despite	 the	well-promising	
design	because	published	only	in	abstract	or	 in	
congress	act	form.26-34

Conclusions

The	results	of	this	review	show	that	MT	could	
be	considered	potentially	useful	for	reducing	up-
per	 extremity	 motor	 impairment	 after	 stroke.	
The	 therapy	 is	 easy	 to	 implement	 and	patients	
can	 also	 be	 instructed	 to	 train	 on	 their	 own.15	
However,	 the	 use	 of	 this	 therapy	 is	 limited	 to	
fully	 collaborative	 patients	 without	 cognitive	
deficits.

It	is	important	to	continue	studies	to	unravel	
the	neuronal	correlates	of	MT	since	a	better	un-
derstanding	of	the	underlying	mechanisms	may	
lead	 to	 a	more	 effective	 application	 and	might	
help	in	selecting	patients	for	which	this	therapy	
could	be	most	effective.25,	38	A	better	recording	
of	unexpected	side	effects	is	necessary.

The	manipulation	of	sensory	inputs	results	in	
improvement	of	motor	 impairment	 and	motor	
function	of	the	affected	arm,	thus	could	be	use-
ful	in	patients	who	are	incapable	of	active	move-
ments	 in	 order	 to	 lead	 them	 to	more	 complex	
therapeutic	exercises	shaped	on	the	patient’s	level	
of	motor	capacity.
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The combination of several facilitations dur-
ing the administration of therapeutic ex-

ercises has the purpose of achieving stable and 
long-term motor learning. This has always been 
a challenge in physical therapy practice.

Motor learning indicates a set of internal proc-
esses linked to practice and experience which 
lead to permanent changes of the motor behav-

iour.2 The development of motor learning has 
been divided in 3 phases: acquisition, retention, 
and transfer.3 The acquisition phase refers to the 
moment a subject experiences a task first. Then, 
in the retention phase the subject recalls the task 
in the same conditions after few days or weeks. 
Finally, the transfer phase occurs when the same 
task is carried out in different contexts.3 Acqui-

Effect of attentional focus instructions 
on motor learning and performance of 

patients with Central Nervous System and 
Musculoskeletal disorders: a systematic review
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A B S T R A C T
Aim. Therapeutic exercises are administered during motor rehabilitation in order to cause long-term motor modi-
fications. During the application of attentional focus strategies, External Focus of Attention (EFA) aiming at the 
movement effect has been reported to have more efficacy than Internal Focus of Attention (IFA) aiming at the move-
ment characteristics in healthy subjects. Only few studies compared EFA and IFA in subjects with musculoskeletal 
or neurological disorders. The aim of this paper was to summarize the results about the comparison of EFA and IFA 
strategies applied in patients with Central Nervous System (CNS) and musculoskeletal (MSK) disorders.
Methods. MEDLINE, CINAHL, EMBASE, PEDro, DARE, and the Cochrane Library were searched from incep-
tion to December 2010. Eligible studies should be developed according to RCT or quasi-RCT design, enrolled 
patients with MSK or CNS disorders, and compared the efficacy of EFA and IFA. Outcomes were considered when 
related to movement dynamics or movement effects. Further, outcomes should be registered in the retention or in 
the transfer phase. The critical appraisal was done using the PEDro scale.
Results. Weak evidences suggest that EFA has more efficacy than IFA in influencing the execution of motor tasks. 
Patients with CNS disorders had higher short-term motor performance during reaching and balance tasks. Consid-
ering patients with MSK disorders, the long-term motor learning of patients with ankle sprain performing a balance 
task was higher in those patients treated with EFA. 
Conclusion. Examination findings should be implemented with caution in clinical practice. Further studies should 
enroll symptomatic subjects in studies with high methodological quality.
(It J Physiotherapy 2011;1(3):87-98)
Key words: Physical therapy modalities - Motor skills - Exercise therapy.



ROSSETTINI EFFECT OF ATTENTIONAL FOCUS INSTRUCTIONS ON MOTOR LEARNING

88 ITALIAN JOURNAL OF PHYSIOTHERAPY September 2011

sition phase has been shown to cause temporary 
modifications of the motor performance. In con-
trast, retention and transfer phases are involved on 
the long-term stability of the motor learning.4, 5

In order to influence the motor learning, 
therapeutic exercises usually administered in the 
aforementioned phases encompass several facili-
tations. Among these, researchers have included 
the verbal instruction given before or during the 
motor task execution. Its purpose is to imple-
ment the exercise with attentional focus strate-
gies aiming at the specific characteristics involved 
in the motor task during the acquisition phase.6

Therefore, these instructions are used during 
attentional focus strategies to move the attention 
of a subject towards an informative source or an 
object.7 Commonly, instructions are delivered 
in order to ease the subject focusing either on 
body movement production (internal focus of 
attention, IFA) or body movement effects in the 
environment (external focus of attention, EFA).8 
For instance, to keep the balance firmly during a 
training on a unstable platform, a subject might 
focus on the platform which he is standing on 
(EFA) or the feet position (IFA).8

Previous qualitative reviews reported that EFA 
increased more than IFA the short-term per-
formance and long-term motor task learning in 
healthy subjects.6, 9-12 These improvements were 
obtained after controlling for several confound-
ing factors such as the skill type, the amount of 
therapist expertise and the age of participants.11 

To our knowledge, there has not been any sys-
tematic review yet regarding the efficacy of EFA 
and IFA during the learning and the performance 
of motor tasks in subjects with musculoskeletal 
(MSK) or central nervous system (CNS) disorders. 
The purpose of this systematic review was to gather 
evidences regarding the use of EFA and IFA strategy 
during the rehabilitation of patients with CNS and 
MSK disorders with therapeutic exercises aiming at 
the learning and the performance of motor task.

Materials and methods

Protocol and eligibility criteria

A research protocol has been developed before 
the beginning of the review process.13 To ensure 

a standardised and comprehensive framework 
for reporting, the review is written in line with 
the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses: PRISMA.14 Eligibility 
criteria were as follows: studies developed ac-
cording to randomized controlled trial (RCT) or 
quasi-randomized controlled trial (quasi-RCT) 
design; studies enrolling male or female subjects 
with a diagnosis of MSK or CNS disorders and 
aged 18 to 90 years; studies regarding therapeu-
tic exercises in which the efficacy of EFA verbal 
instructions (target-related) has been compared 
with IFA verbal instructions (movement-re-
lated). Further, studies had to report properly 
the follow-up registration of the outcomes dur-
ing the retention phase (e.g. immediate, days, 
weeks) or the transfer phase (e.g. new context). 
Outcomes regarding both movement dynamics 
(kinematic and kinetic variables) and movement 
effects (task performance variables) were consid-
ered.15

Exclusion criteria were as follows: observa-
tional studies, studies considering attentional 
focus for feedback strategy purpose, studies 
analysing therapist’s preference when applying 
attentional focus strategies, and studies without 
a clear description of attentional sources or  pa-
tient’s diagnosis. 

Data sources, search, and study selection

An electronic search was developed for origi-
nal research articles using the following com-
puterised database from inception to Decem-
ber 2010: MEDLINE, CINAHL, EMBASE, 
PEDro, DARE and the Cochrane Library. Arti-
cles should be written in english, italian, french, 
spanish and german. Keywords and search strat-
egy were as follows: “attentional focus” OR “fo-
cus of attention” OR “attentional focusing”. 

To ensure completeness of the literature 
search, the reference lists of all potentially eligible 
articles were hand searched. A review of the grey 
literature was planned with the same purpose. 
The list of journals screened is available upon 
request. Two independent reviewers (GR, SC) 
screened titles and abstracts of identified records 
for inclusion in eligibility process. If the abstract 
was relevant, then the full article was retrieved 
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Data synthesis and analysis

Principal results comparing EFA and IFA 
subgroups for all considered  outcomes in the 
studies were extracted. When no conclusions on 
differences between EFA and IFA were reported 
in the text, results were inferred by tables or fig-
ures. Computation of agreement between raters 
regarding critical appraisal was performed by 
means of Cohen’s Kappa.23 Instead, the agree-
ment of the eligibility process was assessed using 
kw 

24 with linear weights.25 Hence, in order to 
calculate the agreement for inclusion of studies, 
three categories were identified: “not consid-
ered”, “removed” or “accepted”. The weight be-
tween choices “not considered” and “removed” 
was 0.5. A P-value <0.05 was considered statis-
tically significant. Stata (v.11; StataCorp) was 
used for computation of agreement.

Results

Study selection

The identification process resulted in 1752 
articles, after the removal of duplicates. Follow-
ing the screening process, full text of 14 stud-
ies was retrieved on the basis of their titles and 
abstracts. During the eligibility process, 9 ar-
ticles were discarded on the basis of exclusion 
criteria for the following reasons: 1) descriptive 
studies like poster, dissertation or cohort stud-
ies;26-28 2) employment of attentional focus as 
feedback strategy;29 3) analysis of therapist’s 
preference when applying attentional focus;30 
4) lack of a clear description of attentional fo-
cus’ instruction;31-33 5) lack of a clear descrip-
tion of patient’s diagnosis.34 In total, five articles 
35-39 fulfilled the inclusion criteria (Figure 1). 
Regarding the inter-reviewer agreement of the 
eligibility process, this was 99.9% with an inter-
reviewer reliability (kw) of 0.92 (95% CI: 0.88-
0.96; P<0.001).

Study characteristics

Considering the participants sample, two 
RCTs enrolled 56 subjects with ankle sprain 38, 39 

and assessed for eligibility according to exclusion 
and inclusion criteria. If any discrepancies be-
tween reviewers persisted after discussion, a third 
reviewer (MT) made the final decision.

Data collection process

Two independent reviewers (GR, SC) extract-
ed data independently on study design (RCT, 
quasi-RCT), subjects (number, age, male/female 
ratio, diagnosis), therapeutic exercise protocol 
(task type, number of trials, trial length, days of 
training, setting, execution’s condition, type of 
provided attentional sources), reported outcomes 
(kinematic, kinetic, task performance  variables), 
and follow-up (retention or transfer phase).

Risk of bias in individual studies

Methodological quality has been assessed with 
the PEDro scale16 developed by the Centre for 
Evidence Based Practice in Australia on the basis 
of a core of general criteria made by a consensus 
panel for RCTs and quasi-RCTs critical apprais-
al.17 Its validity 18 and reliability 19, 20 have been 
largely recognised. Each item is assessed present 
(1) or absent (0) on a total score of 10 points. 
Points are awarded for randomisation methods (2 
points: random allocation and concealed alloca-
tion), blinding methods (3 points: participants, 
therapist, and assessor), data report (3 points: 
baseline similarity of groups, follow-up suitabil-
ity, intention to treat analysis), and data analysis 
(2 points: between-group statistical comparison 
for at least one key outcome, point and variability 
estimates).21 Thus, this score reflects the internal 
validity and the statistical analysis of a study. The 
item on eligibility criteria regards the external va-
lidity but it is not considered in the overall score. 

None of the articles have been omitted from 
statistical analysis on the basis of the critical ap-
praisal. Studies were classifi ed according to pre-Studies were classified according to pre-to pre-
vious criteria: “excellent” (PEDro 9-10), “good” 
(PEDro 6-8), “fair” (PEDro 4-5), “poor” (PEDro 
0-3).22 After a training period, two independent 
reviewers (GR, SC) assessed the methodological 
quality of the retrieved papers. If disagreement 
was not solve after discussion, the third author 
(MT) made the final decision. 
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The outcomes regarded only movement effects 
(task performance variables) such as Centre-Of-
Pressure (COP) displacement,35 equilibrium 
score,36 Overall Stability Index (OSI), Ante-
rior/Posterior Stability Index (APSI), Medium/
Lateral Stability Index (MLSI),38, 39 movement 
time, movement unit, peak of velocity and per-
centage of time to peak velocity.37 There were no 
outcomes concerning movement dynamics (kin-
ematic and kinetic variables).

Follow-up measurements were taken in the 
retention phase immediately in three studies 35-

37 and 48 hours later in the study by Laufer Y 
et al.39 One study reported 48 hours follow-up 

and three quasi-RCTs enrolled 16 subjects with 
stroke37 and 36 subjects with idiopathic Parkin-
son.35, 36 Sample size was inadequate in all the 
trials (16-40 participants) and the age was het-
erogeneous (19-80 years). Among 128 partici-
pants, 36 were allocated in the EFA group, 40 
in the IFA group, and the remaining 52 received 
both interventions in different orders.  

Four studies compared efficacy of EFA verbal 
instructions with IFA during balance tasks,35-39 
whilst one during reaching tasks.37 On average, 
intervention length was 1.4 days (range 1-3), ex-
ercises repetition was 6 trials (range 3-10), and 
each trial lasted 18.7 seconds (range 15-20). 

Figure 1.—Flow chart.
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Records identified through database
searching (N=3346)

- MEDLINE (N:=1345);
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- EMBASE (N.=1551);
- DARE (N.=1);

Additional records identified through
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- Reference list screened (N.=1);
- Journal (N.=7)

Records after duplicates removed
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Full-text articles assessed
for eligibility
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Studies included in qualitative
synthesis
(N=5)35-39

Records excluded
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Records screened
(N=1752)

Full-text articles excluded (N=9)

- Descriptive studies (N=3)26-28

-  Analyse focus of attention as a feedback strategy (N:=1)29

- Analyse therapist’s preference in use of attentional focus
  instructions (N.=1)30

- No clear description of attentional focus strategies (N.=3)31-33

- No clear description of disorder (N.=1)34
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studies 35-37 were seriously harmed by the risk of 
bias affecting items on internal validity. In fact, 
two of these 35, 37 had only the criterion subject 
random allocation present, while the third 36 
none.

In contrast, two studies 38, 39 had higher in-
ternal validity. In fact, these scored as present 
also the items regarding the baseline compara-regarding the baseline compara-
bility,38, 39 blinding of assessor,38, 39 and follow-
up evaluation.39 Items concerning the concealed 
allocation process, the blinding of subjects, the 
blinding of therapists, and the intention-to-treat 
analysis were absent in all the studies.35-39 There-
by, one study was classified as “good”,39 one as 
“fair”,38 and three as “poor”.35-37

Regarding the agreement of the methodologi-
cal assessment, the inter-reviewer agreement was 

in the transfer phase.38 Studies characteristics are 
listed in Tables I, II.

An assessment of the efficacy of EFA com-
pared with IFA through a meta-analysis was 
planned. However, it was not possible to con-
duct such analysis since there was patients’ and 
outcomes’ significant heterogeneity and a poor 
methodological quality of the included articles. 
Accordingly, there were insuffi  cient data to con-, there were insufficient data to con-
duct a meta-analysis.

Risk of bias within studies

The methodological quality of risk of bias 
within studies is presented in Table III. Overall, 
all the studies 35-39 had good external validity and 
statistical methods. However, the results of three 

Table I.—Characteristic of the study regarding CNS disorders.

Study Patient

Intervention

Outcome Follow up
Task Condition

Instruction

EFA IFA

Wulf G 
et al.35

q-RCT

N. = 14 (RI)
Age = 52-80 y
M/F = 10/4
Condition = idiopathic 
Parkinson disease (stage 
II or III)

Type = balance
N. trial = 4
Time trial = 15 s
Day = 1
Setting = partici-
pant’s home

Standing position; 
unstable surface

Minimize move-
ments of the disk

Minimize move-
ments of your feet COP RT: 0 h

Landers M 
et al.36

q-RCT

n° = 22 (RI)
age = 61-86 y
M/F = 17/5
condition = idiopathic 
Parkinson disease (stage 
II or III)

type = balance
n° trial = 3
time trial = 20 sec
day = 1
setting = physio-
therapy research 
facility

Standing position; 
fixed support 
surface – surround; 
eyes open

Put an equal 
amount of 
pressure on the 
rectangles

Put an equal 
amount of force 
on your feet

ES RT: 0 h

Standing position; 
fixed support 
surface - surround 
eyes closed

Put an equal 
amount of 
pressure on the 
rectangles

Put an equal 
amount of pres-
sure on your feet

Standing position; 
sway-referenced 
support surface and 
fixed surround; eyes 
open

Keep the rect-
angles levels

Keep your feet 
level

Fasoli SE 
et al.37

q-RCT

N. = 16 (RI)
Age = 32-79 y
M/F = 10/6
Condition = stroke

Type = reaching
N. trial = 8
Time trial = NR
Day = 1
Setting = NR

Seated position; use 
of right/left hand

Put this can from 
the shelf on the 
table. Pay atten-
tion to the can

Put this can from 
the shelf on the 
table. Pay atten-
tion to the your 
arms

MT
PV
MU

%TPV
RT: 0 h

Seated position; use 
of right/left hand

Put this apple off 
a shelf into a bas-
ket. Pay attention 
to the apple

Put this apple off 
a shelf into a bas-
ket. Pay attention 
to your arms

Seated position; use 
of right/left hand

Move an empty 
coffee mug from 
the table onto a 
saucer. Pay atten-
tion to the coffee 
mug

Move an empty 
coffee mug from 
the table onto a 
saucer. Pay atten-
tion to your arms

q-RCT: quasi randomized controlled trial; RI: repeated intervention; NR: not reported; EFA: external focus of attention; IFA: internal fo-
cus of attention; COP: center-of-pressure displacement; ES: equilibrium score, MT: movement time; PV: peak velocity; MU: movements 
units; %TPV: percentage of time to peak velocity; 0h: immediate test; RT: retention test
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pants were instructed to focus on reducing the 
movement of their feet (internal focus) or of the 
disk (external focus). The results arising from the 
immediate retention test showed that the adop-
tion of EFA resulted in a significant reduction of 
the postural sway.

In patient with stroke, a comparison of EFA 
instructions with IFA instructions during three 
reaching tasks was made by Fasoli et al.37 This 
author reported  that the use of EFA instructions 
led to significant improvement (effect size from 
moderate to large) of the short-term motor per-
formance variables, such as movement time and 
peak velocity, in all the tasks. However, other 
performance variable, such as movement unit, 
which is the combination of acceleration and 
deceleration phases of reaching task, suggested a 

98% with an inter-reviewer reliability (kw) of 
0.96 (95% CI: 0.68-1.00; P<0.001).

Effect of attentional focus on CNS disorders

During balance task in idiopathic Parkin-
son, the investigation of three postural control 
tasks in the study by Landers et al.36 showed the 
absence of significant difference between EFA 
and IFA during the immediate retention test. 
However, post-hoc test and subgroups analysis 
revealed an improved performance of the fallers 
subgroup treated with EFA in the most challeng-
ing condition (sway-referenced support surface).      

In a similar sample, Wulf et al.35 examined the 
effect of attentional focus during a postural task 
on an unstable surface, an inflated disk. Partici-

Table II.—Characteristic of the study regarding MSK disorders.

Study Patient

Intervention

Outcome Follow up
Task Condition

Instruction

EFA IFA

Rotem-Lehrer 
N et al.38

RCT

N. = 20 (IFA), 16 
(EFA)
Age = 19-33 y
M/F = 36/0
Condition = ankle 
sprain (grade 1 or 2)

Type = balance
N. trial = 10 (level 4), 
10 (level 6)
Time trial = 20 s
Day = 3
Setting = outpatient

Standing posi-
tion; unstable 
platform

Keep your balance 
by stabilizing the 
platform

Keep your balance 
by stabilizing your 
body

OSI
APSI
MLSI

TT: 48 h

Laufer Y et 
al.39

RCT

N. = 20 (IFA), 20 
(EFA)
Age = 19-33 y
M/F = 36/4
Condition = ankle 
sprain (grade 1 or 2)

Type = balance
N. trial = 10 (level 4), 
10 (level 6)
Time trial = 20 s
Day = 3
Setting = outpatient

Standing posi-
tion; unstable 
platform

Keep your balance 
by stabilizing the 
platform

Keep your balance 
by stabilizing your 
body

OSI
APSI
MLSI

RT: 48 h

RCT: randomized controlled trial; EFA: external focus of attention; IFA: internal focus of attention; OSI: overall stability index; APSI: 
anterior/posterior stability index; MLSI: medium/lateral stability index; 48h: two days; TT: transfer test; RT: retention test

Table III.—Risk of bias within the studies.
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Wulf G et al.35 1 1 0 0 0 0 0 0 0 1 1 3/10 Poor
Landers M et al.36 1 0 0 0 0 0 0 0 0 1 1 2/10 Poor
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for two outcomes (OSI and APSI). Group by 
time interaction was statistically significant for 
both OSI and APSI. In the least stable position 
both groups experienced a significant improve-
ment in OSI and APSI but no significant inter-
action effects between group and time was re-
vealed. Regarding MLSI, no changes were found 
in both groups for each conditions of stability 
(level 6 and 4). Efficacy of attentional focus in 
motor learning of MSK disorders is presented 
in Table V.

Risk of bias across studies

The risk of bias affected seriously all the items 
regarding internal validity. Therefore, evidences 
arising from this review are weak because results 
might be distorted by the several bias found 
among the included articles.13 In fact, a selection 
bias was feasible when data on sequence gen-
eration 36 were not reported or the allocation 
concealment was absent.35-39 A performance bias 
might be present when the blinding of subjects 
and therapists was not stated.35-39 In the case of 
information about blinding of assessors were 

greater efficacy (large effect size) of EFA instruc-
tions only in one task.

Efficacy of attentional focus in motor per-
formance of CNS disorder is presented in Table 
IV.

Effect of attentional focus on MSK disorders

During balance task, patients with ankle 
sprain trained with EFA showed an improved 
learning in the 48-hours follow-up recorded in 
the transfer phase.38 Further, significant pre-post 
training score differences were associated to not 
statistically significant changes over time for 
IFA group in all stability measures (OSI, APSI, 
MLSI). Group by time interaction was statisti-
cally significant for all stability measures.

Laufer et al.39 found similar long-term results 
in the similar sample during the retention phase. 
In this study, postural control was tested in two 
conditions: most stable position (level 6), least 
stable position (level 4). Only the group of pa-
tients treated with EFA realized a statistically 
significant improvement between pre-training 
and post-training in the most stable position 

Table IV.—Effect of attentional focus instruction on CNS disorders.

Study Outcome Post-hoc test (EFA vs. IFA) or Anova

Wulf G et al.35 COP More-effective performance with the EFA than with IFA (P<0.001).

Landers M et al.36 ES No significant EFA advantages for overall group (P>0.05); benefits of EFA in fallers group under sway-
referenced condition (P<0.05).

Fasoli SE et al.37

MT Significant improvement during all three tasks executed when given EFA instructions vs. IFA instruc-
tions (P<0.05).PV

MU Significant improvement during one task when giving EFA instructions vs. IFA instructions (P=0.019).
%TPV No difference between EFA and IFA groups (P>0.05).

EFA: external focus of attention; IFA: internal focus of attention; COP: center-of-pressure displacement; ES: equilibrium score, MT: 
movement time; PV: peak velocity; MU: movements units; %TPV: percentage of time to peak velocity.

Table V.—Effect of attentional focus instruction on MSK disorders.

Study Outcome Post-hoc test (EFA vs. IFA) or Anova

Rotem-Lehrer N et al.38

OSI Significant improvement in all stability measures only in the EFA group (P < 0.05) while the IIFA 
Group demonstrated significant difference between pre and post training in only one stability 
measure. No significant difference between the groups (EFA and IFA) either pre-training or post-
training

APSI

MLSI

Laufer Y et al.39

OSI In the EFA group at the most stable position (level 6) increased efficacy was observed in the APSI 
(P<0.001) and in the OSI (P=0.030) stability index. At level 4 improvements were noted either 
in EFA and IFA group

APSI
MLSI

EFA: external focus of attention; IFA: internal focus of attention; OSI: overall stability index; APSI: anterior/posterior stability index; MLSI: me-
diuml/lateral stability index.
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movement time and greater peak velocity in 
EFA condition during the execution of reaching 
tasks.37 The observation of quicker movements 
could depend on the different sensory process 
elicited by the employed attentional sources. 
Hence, our hypothesis is that EFA involves the 
visual channel to obtain relevant object charac-
teristics whilst IFA emphasises the propriocep-
tive source in order to control the motor task. 
Although both vision and proprioception concur 
in motor control, visual sensations are naturally 
privileged by patients to make more effective 
reaching movements.40 Further, EFA does not 
influence the percentage of time to peak velocity 
and the movement units. A possible explanation 
could be that stroke cause a reduction of the ca-
pacity of making pre-programmed movements 
in response to instructions because of force gen-
eration deficit in the impaired extremity.41

In patients with idiopathic Parkinson, an 
higher equilibrium score 36 and a lower centre-
of-pressure displacements 35 were found in the 
cases patients were treated with EFA rather than 
with IFA. Thus, the observed lower sway may 
be explained by the capacity of EFA informa-
tion emulating external cues of overcoming the 
alteration of the intrinsic regulation of sequen-
tial movements due to damaged basal ganglia.42 
Besides, this sort of benefit on stability perform-
ance significantly emerged in higher difficult 
conditions (sway-referenced support surface) 

not provided, a detection bias might have oc-
curred.35-37 An incompleteness of data regarding 
outcomes registration 35-38 and intention to treat 
analysis 35-39 could have produced an attrition 
bias. One more cause of bias was the presence 
of a baseline imbalance between group for the 
treatment outcomes.35-37 A graphic representa-
tion of source of risk of bias across studies is pre-
sented in Figure 2.

Discussion

Effect of attentional focus on performance and mo-
tor learning 

This review is the first evaluating qualitatively 
the role of verbal instructions  during perform-
ance and learning of motor task in patients with 
CNS and MSK disorders. Thus, this represents 
an initial input for the research aiming at the 
investigation of the evidence-based planning of 
therapeutic exercises.

Overall, the efficacy of EFA was higher than 
IFA.  An improvement of the short-term motor 
performance in CNS disorders has been reported 
in three studies 35-37 and considering MSK disor-
ders, long-term motor learning has been showed 
in two studies.38, 39

Studies on patients with CNS disorders were 
poor of methodological quality. One of these 
reported that patients with stroke had shorter 

Figure 2.—Risk of bias across the studies.
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probe reaction times (Rts) 46, 51 and higher fre-
quency of low amplitude postural adjustments 
(mean power frequency, MPF) 46, 47, 49 have been 
found in healthy subjects employing EFA. This 
results indicate a reduction of attentional load 
and more fluid movements. Further, neurophys-
iological data reported an increment of move-
ment efficiency with the use of EFA. In fact, a 
lower electromyographic (EMG) activity,62, 68, 71, 

73-75 a greater jump height and vertical centre-of-
mass (COM) displacement,66 a greater impulse 
and lower extremity joint moments,67 a lower 
heart rate and alpha waves of electroencephalo-
gram (EEG),59 and a reduced oxygen consump-
tion for a given output72 have been recorded in 
EFA condition. This increased efficiency allows 
to realize a more optimal and economic motor 
control automatism.

Limits of systematic review

A common problem of every systematic review 
process is the role that publication bias could 
have in result validity. Nevertheless our effort in 
searching the literature over 6 database (location 
bias), from inception to December 2010 (time 
lag bias), including articles in 5 languages (lan-
guage bias) and consulting the grey literature as 
well (citation bias), it may be that some relevant 
articles have been missed, thus leading to a mod-
ified estimate of results.84, 85 Other possible re-
strictions arise from the eligibility criteria which 
concerned studies analysing task and outcome 
obtained from few heterogeneous clinical condi-
tions in short-time trial.

Complex and variegated motor tasks, struc-
tured in long practice time, based on outcome 
on both movement dynamics (kinematic and 
kinetic variables) and movement effects (task 
performance variables),15 and a bigger variety of 
CNS and MSK disorders35,36,37,38,39 represent a 
necessary conditions to evaluate the impact  that  
attentional focus strategies has on the cost/ben-
efit ratio of re-learning training.11

Finally, the retrieved studies reported short-
time retention and transfer test. However, longer 
follow-up are needed to augment the knowledge 
about stabilization process of learned imprint 
during attentional focus.86

and in subjects predominantly injured (fallers 
group).36 This is in line with recent evidences 
which showed the delivery of higher difficult 
tasks as a necessary pre-condition to gain effec-
tive attentional focus.43, 44

Regarding patients with MSK disorders, two 
studies with fair 38 and good 39 quality investigat-
ed samples of patients with ankle sprain. These 
authors compared IFA with EFA and found that 
EFA induced a constant improvement of OSI 
and APSI  during balance tasks.38, 39 However, 
Laufer et al.39 did not show any signifi cant dif-did not show any significant dif-
ferences in the MLSI score. Such a discrepancy 
may be related to the unwillingness of patients 
with ankle sprain to load over damaged struc-
tures of lateral collateral ligament along a medi-
um-lateral shearing load.45

The results of this review reflect what previ-
ously found in studies enrolling healthy subjects. 
In fact, EFA was found to have more efficacy 
than IFA in influencing performance and learn-
ing of several laboratory and sport skills such 
as standing balance,8, 46-51 golf,52-56 volleyball,57 
soccer kick,57, 58 dart throwing,59,60,61,62,63,64 base-
ball,65 tennis,53 jump,66,67,68,69 basketball,63, 70, 71 
running,72 force production,73,74,75 postural and 
supra-postural task,76-78 and oral-motor task.79

EFA and IFA have been shown to activate 
specific neural populations, respectively, of me-
dial and lateral rostral prefrontal cortex.80 The 
functioning of these strategies can be explained 
with the constrained action hypothesis.46, 47 Ac-
cording to such a theory, trying to consciously 
control the movement (IFA) may alter the motor 
system functioning because of automatic control 
process interferences. Instead, focusing on the 
movement effects (EFA) would promote the use 
of automatic control processes. This allows the 
motor system to self-organise naturally because 
of a more effective motor unit recruitment and 
minimisation of agonist and antagonist muscle 
co-contraction.49 Therefore, approaches pro-
moting the automatism of movement seems to 
have higher efficacy than those directing the at-
tention of novices on step-by-step coordination 
of their own movements.81-83

Moreover, several empirical data on behav-
ioural performance outcomes suggest that EFA 
has more benefit than IFA. For instance, shorter 
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20. de Morton NA. The PEDro scale is a valid measure of the 
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MR. The efficacy of stroke rehabilitation: a qualitative re-
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pas L et al. Impact of focus of attention instructions on 
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Conclusions

Implications for research 

This manuscript has been developed to give 
an initial input for further research about the 
efficacy on motor learning and performance of 
attentional focus strategies developed by verbal 
instruction. Future research questions should 
be based on well-designed studies, should enrol 
subjects with CNS and MSK disorders trained 
with complex and variable task, and use clini-
cally relevant outcome measures and longer fol-
low-up.  

Implication for practice

The results of this review give preliminary 
evidence for the employment of EFA rather than 
IFA in influencing either motor performance in 
subjects with CNS or motor learning in subjects 
with MSK disorders. These conclusions could 
move the decision-making process towards the 
employment of attentional focus in clinical 
practice. However, caution is needed when in-
terpreting the findings of this review because of 
the large heterogeneity and the methodological 
quality of the retrieved studies. Therefore, data 
from this review offer additional information in 
regard to the potential use of attentional focus 
during therapeutic exercise planning. However, 
the final decision should also consider therapist’s 
expertise and patient’s preference. 
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