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monitoring internal sensations and external environ-
ments (5). Thus, it is hypothesized that movement 
awareness to some degree is associated with per-
ceived wellbeing, general health and self-efficacy 
(3,7,8).

The Body Awareness Rating Scale (BARS) was 
developed in the late 1980s (4,9,10), and is a phys-
iotherapeutic assessment tool for patients suffering 
from long-lasting musculoskeletal disorders and 
mental health problems (4). It has roots in Basic 
Body Awareness Therapy (BBAT), a physiotherapy 
movement awareness modality, inspired by the 
French movement educator and psychotherapist 
Dropsy (3,11,12), brought into physiotherapy by 
Roxendal (13) and further developed (14,15).
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Abstract
Movement quality assessed by the Body Awareness Rating Scale (BARS) is used as an indicator of health and self-efficacy 
in patients with long-lasting musculoskeletal and mental health problems. The objective of the study was to examine reli-
ability and construct validity of the movement quality scale. 25 patients and 25 healthy persons were included. Internal 
consistency was examined by Cronbach’s a, reliability by intraclass correlation coefficient (ICCagreement) and measurement 
error reported by standard error of measurement (SEM) and smallest detectable change (SDC). Construct validity was 
examined by testing hypotheses of moderate association between the observational scale and the self-report Short-Form 
Health Survey (SF-36) subscales and the General Perceived Self-Efficacy Scale (GPSES). A hypothesis about the difference 
in scores between groups being expected to differ in health states was tested. Internal consistency (a) was 0.92. Inter-tester 
reliability was ICC  0.99 and SEM  0.8. The test–retest reliability was ICC  0.96 and SEM  1.4, implying that improve-
ment should be above 3.3 (SDC) to claim a treatment effect. BARS was moderately correlated (0.30  rs  0.60) with most 
SF-36 subscales and GPSES. The patients demonstrated less movement quality than healthy persons. Evidence was pro-
vided of high internal consistency and reliability in qualified testers. Construct validity was indicated, as BARS reflected 
various aspects of health and self-efficacy.
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Introduction

Long-lasting musculoskeletal health problems are 
leading causes of disability in Western countries (1). 
Life experiences and individual coping are expressed 
in human movement and function. There is evidence 
that mental state and stressors in daily life influence 
several physiological processes in the body with 
impact on sensory-motor co-ordination and move-
ment awareness (2). Decreased awareness is reflected 
in dysfunctional movements and compensatory 
movement strategies (3,4). Awareness can be defined 
as an attentive, relaxed and alert presence (5), and 
movements that are performed without awareness 
may have a mechanical appearance (6). Being aware 
is a relative phenomenon and means continually 
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the movements (19) (Appendix 2 to be found online 
at http://informahealthcare.com/doi/abs/10.3109/
21679169.2014.992470).

One of the primary reasons for using an assess-
ment tool in clinical practice is to determine the 
therapeutic intervention as well as the effect of 
therapy. Repeated assessments are susceptible to 
several sources of error, including inconsistencies 
by the examiner, the instrument, the procedure 
applied and the patient’s condition. Pilot studies of 
inter-tester reliability and validity were performed 
during early BARS development, indicating suffi-
cient reliability for clinical use (4,9,10). A larger 
study was, however, needed to provide sufficient 
evidence of reliability and validity. The aim of the 
present study was therefore to examine internal 
consistency, inter-tester, test–retest reliability and 
construct validity of the BARS movement quality 
scale in patients with long-lasting musculoskeletal 
disorders and mental health problems, following 
recent international guidelines for examination of 
measurement properties.

Methods

Design

A cross-sectional design was used to examine inter-
nal consistency, inter-tester reliability and construct 

BARS consists of two assessment parts, as sup-
ported by factor analysis (4): (i) observation and 
assessment of movement quality based on 12 move-
ments (Figure 1) and (ii) interview with the patient 
about movement awareness immediately after explor-
ing each movement (not part of present study). 
BARS, as an observational assessment tool, was 
developed to examine quality in general movement 
co-ordinations and movement habits, observing 
compensations and healthy movement resources. 
The patients’ general movement quality is evaluated 
and scored according to the way the movements are 
performed, relating to space, time and energy (16–
19). Movement quality is an umbrella term embrac-
ing physical, physiological, psycho-socio-cultural and 
existential perspectives on human movement, as sup-
ported by phenomenological research (16–19).

When observing movement quality using BARS, 
the physiotherapist directs attention to the whole 
moving person, more than separate parts of the body 
(4,17). Focusing the whole is an opportunity to 
observe how the dynamic interplay between breathing, 
postural balance and mental awareness influence 
human movements. The three are core elements of 
functional, free and economic movement co-ordina-
tions (18). In addition, rhythm, flow and intention, 
expressed in the movements, are evaluated. In the 
examination situation, the therapist implements a stan-
dardized pedagogy to guide the patient in performing 

No 1 Contact with the Ground No 3 Symmetrical Stretching

No 4 Asymmetrical Stretching 

No 5 

Sitting 
Balance

No 8

Turning 
Around
Vertical 

Axis

No 12 

Walking in 
a Circle

N0 10 

Flexing/
Extending
the Trunk

No 2 Closing Legs Together

No 11

Relational
Movement

No 9 

Arm
Movement

No 7

Sideways
Movement 

N0 6 

Up-Down 
Along

the Vertical Axis 

Figure 1. Movements in the Body Awareness Rating Scale [Nos 1–8, 10 and 12 (11); Nos 9 and 11: Centre for New Media, Bergen 
University College, 2013].
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validity, and a longitudinal design to examine test–-
retest reliability.

Participants

A total of 50 persons above 18 years of age (25 
patients and 25 healthy individuals) participated in 
the study to evaluate internal consistency, construct 
validity and discriminative ability of BARS. In the 
study of inter-tester and test–retest reliability, 30 of 
the 50 persons participated, 15 patients and 15 
healthy individuals. These 30 were the first assessed 
among the 50 participants. The researcher invited 
them to come for a second assessment. All accepted 
the invitation.

The patients referred to physiotherapy from the 
medical doctor were recruited consecutively from the 
waiting list for physiotherapy of a community health-
care center over a period of 6 months. Inclusion cri-
teria were long lasting (more than 3 months) 
musculoskeletal disorders and diagnose of depres-
sion and/or anxiety, combined with problems related 
to the musculoskeletal system. The informants were 
ambulatory without need of assistive device, and able 
to complete the test, implying movements for 40 
min, lying, sitting, standing and walking. Exclusion 
criteria were acute problems related to the musculo-
skeletal system, serious psychiatric diagnosis not 
referred to physiotherapy, a recent surgical history, 
malignant basic diseases and acute traumas and 
infections. They should not be previously treated 
with BBAT. The recruitment followed the principle 
“first patient on the list”. All patients agreed to par-
ticipate and were tested; no one was excluded.

The group of healthy persons was a convenience 
sample recruited from a local organization close to 
the healthcare center. They were randomly selected 
from a pool of volunteers. They reported themselves 
to be well functioning and healthy, presenting no spe-
cial disorders and not in need of physiotherapy. The 
inclusion followed the principle “first participants on 
the list”. All agreed to participate and were tested; 
no one was excluded. Matching according to age and 
gender was not performed.

The study was approved by the Regional Com-
mittee for Medical Research Ethics in Western Nor-
way and the Norwegian Data Protection Authority 
(181.06). All participants signed a written informed 
consent form. The Norwegian Fund for Postgraduate 
Education in Physiotherapy provided grants to sup-
port the study.

Assessment tools used in the study

Body Awareness Rating Scale (BARS). The physiother-
apist guided each patient in the BARS movements 

(Appendices 1 and 2 to be found online at http://
informahealthcare.com/doi/abs/10.3109/21679169. 
2014.992470). The physiotherapists assessed move-
ment quality according to criteria described in the 
BARS-Movement Quality Scores (Table I). The 
patients performed five repetitions of each movement 
(3–4 min for each), and the most healthy, functional 
movement was scored. The BARS items are scored 
from 1 to 7. The scale includes half (0.5) scores to 
make the scale more sensitive to differences between 
individuals and sensitive to nuances of change, both 
over time and within each therapy session.

A score of 7 is defined as the most healthy, func-
tional movement quality, described as balanced, free, 
centered, unified, rhythmic, and synchronous. A 
score of 1 is defined as the most pathological, dys-
functional movement quality, described as unstable, 
mechanical, stiff, un-rhythmical and with a lack of 
unity (18). The sum score of all items ranges from 
12 to 84.

Short-Form Health Survey (SF-36). The SF-36 con-
tains 36 items subdivided into eight dimensions of 
subjective health: Physical functioning (PF), Role 
Function – Physical aspects (RP), Bodily Pain (BP), 
General Health (GH), vitality (v), Social Function-
ing (SF), Role Emotional (RE) and Mental Health 
(MH) (20–22). The score for each subscale ranges 
from 0 to 100, high scores indicating good health. 
The reliability has been reported to be satisfactory 
(23,24).

General Perceived Self-Efficacy Scale (GPSES). The 
GPSES is a 10-item questionnaire, used to capture 
the individual’s general sense of self-efficacy, refer-
ring to people’s optimistic beliefs of ability to cope 
with a variety of difficult demands in life (25,26). It 
consists of 10 items to be assessed on a 4-point rat-
ing scale ranging from “not at all true” scored as 1 
to “exactly true” scored as 4. The total score ranges 
from 10 to 40 with high scores indicating high  
self-efficacy. The reliability has been reported to be 
satisfactory (27).

Testers and test procedure

Two physiotherapy specialists in mental health were 
recruited to examine reliability. Tester A and B, both 
women, were qualified in BARS. The testers knew 
each other professionally, but had separate working 
places. To calibrate their testing procedure before 
the start of the study, they tested one patient and 
one healthy person together, but scored BARS  
separately, and discussed the scores after each  
assessment. The testers had no relationship to the 
participants.
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The test procedure followed the standardized test 
protocol. The patients filled in demographic infor-
mation of gender, age, body mass index, education, 
marital and work status, and the Short-Form Health 
Survey (20–22) and GPSES (25,26). BARS was 
assessed after filling in the demographic data.

Examination of reliability

Internal consistency. Internal consistency is defined as 
the degree of inter-relatedness among the items of a 
unidimensional scale (29). In this study, this meant 
inter-relatedness among the 12 BARS items.

Reliability and measurement error. Reliability is defined 
as “the degree to which measurement is free from 
measurement error” (29). Two therapists assessed 
the participants on the same occasion (inter-tester) 

and one therapist retested the same participants, 3 
days later (test–retest). The participants explored 
each movement several times, guided by tester A, and 
the most optimal performance was scored. Tester B 
observed and scored the movement quality, indepen-
dent from tester A. To avoid remembering previous 
scores, tester A repeated the test after 3 days. She 
tested three or four patients on the same day.

Examination of construct validity

Construct validity is defined as the degree to which 
the scores of a measurement instrument (here BARS 
sum scores) are consistent with hypotheses regarding 
relationships with scores of other instruments, or dif-
ferences between relevant groups based on the 
assumption that the instrument validly measures the 
construct to be measured (29). This means that we 

Table I. Body Awareness Rating Scale (BARS) – Movement quality scores.

MQ Score 7 Very good functional movement quality: The vertical axis is very well balanced, stable, firm and free. Movement 
characteristics: very good functional form, flow, elasticity and rhythm; a very good intentional clarity and direction 
in the movements. The amount of energy expressed in the movement is very appropriate to the task. The movements 
originate very clearly from the centre in the trunk. The movements in the person as a whole are simultaneous; they 
are congruent and in accordance with each other, and are characterized by very good unity and integration. They 
express a very good movement harmony.

MQ Score 6 Good functional movement quality: The vertical axis is well balanced, stable, firm and free. Movement characteristics: 
Good functional form, flow, elasticity and rhythm; a good intentional clarity and direction in the movements. The 
amount of energy expressed in the movement is appropriate to the task. The movements originate clearly from the 
centre in the trunk. The movements in the person as a whole are characterized by good unity and integration. They 
express a good movement harmony.

MQ Score 5 Moderate functional movement quality: The vertical axis is moderately well balanced, stable, firm and free. Movement 
characteristics: Moderate functional form, flow, elasticity and rhythm; a moderate clarity in the intention and direction 
of the movements. The amount of energy expressed is moderately appropriately to the task. There are moderate signs 
of movement originating from the center in the trunk. The movements are characterized by a moderate and variable 
amount of unity and integration. The movements in the person as a whole are characterized by moderate unity and 
integration. They express moderate movement harmony.

MQ Score 4 Some functional movement quality: The vertical axis has some balance, stability, firmness and freedom. Movement 
characteristics: Some glimpses of functional form, flow, elasticity and rhythm; some glimpses of intention and 
direction of the movements. The amount of energy expressed in the movement is somewhat appropriate to the task. 
There are some signs of movement originating from the centre in the trunk. The movements in the person as a whole 
are characterized by some glimpses of unity and integration. They express some movement harmony.

MQ Score 3 Weak functional movement quality: The vertical axis has an uncertain balance, little stability, firmness and freedom. 
Movement characteristics: somewhat dysfunctional in form, somewhat mechanical, staccato, stiff, a-rhythmical and 
lifeless. The movements are characterized by some weakness in the intention and direction. The amount of energy 
in the movement is more discordant with the task, being smaller and more closed or larger and more open or having 
too much or too little energy. The movements originate more from the periphery than from the centre in the trunk. 
The movements are characterized by a weak unity and integration. They express weak movement harmony.

MQ Score 2 Mostly dysfunctional movement quality: The vertical axis is mostly lacking balance, stability, firmness and freedom. 
Movement characteristics: Mostly dysfunctional form, staccato, mechanical, stiff, a-rhythmical, lifeless, mostly lacking 
elasticity. The movements are characterized by a mostly lacking intention and direction. The amount of energy in 
the movements is mostly in discord with the task, either being far too small and closed or far too large and open or 
using far too much or far too little energy. The movements originate mostly from the periphery. There is mostly a 
lack of unity between upper and lower body. The movements are mostly lacking unity and integration. They express 
a lack of movement harmony.

MQ Score 1 Dysfunctional movement quality. The vertical axis is unstable and fragmented. Movement characteristics: Dysfunctional 
form, staccato, mechanical, stiff, a-rhythmical, lifeless, lacking elasticity. The movement is characterized by lacking 
intention and direction. The movements originate from the periphery and are disconnected to each other. The 
movements in the whole person are in discord, incongruent and counteract each other. They express movement 
disharmony.
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need evidence that we capture the phenomenon we 
intend to measure. This is addressed by examining 
the relationship between the particular measure, and 
a gold standard measure for the phenomena, if avail-
able, or with other measures that are expected to 
measure more or less the same phenomenon. We do 
this by testing hypothesis of degree of associations, 
as recommended by the consensus of the interna-
tional COSMIN group (29). We generally expect a 
high correlation between measures that assess very 
similar phenomena and low correlations between 
measures that asses very different phenomena. As we 
lacked a gold standard for health and self-efficacy 
assessed by BARS, construct validity was examined 
by testing the hypotheses of relationships between 
BARS and two other measures.

Hypotheses 1–8. As movement quality assessed by 
BARS is seen to reflect physical, physiological,  
psycho-socio-cultural and existential aspects of a 
person’s experience of health, we hypothesized a 
moderate correlation between movement quality 
assessed by BARS and the eight subscales of the 
Short-Form Health Survey (SF-36).

Hypothesis 9. We also hypothesized a moderate  
correlation between the BARS total scores and the 
General Perceived Self-Efficacy Scale (GPSES), 
which is a measure of ability to cope with a variety 
of difficult demands in life.

Hypothesis 10. We hypothesized that patients with 
musculoskeletal disorders displayed lower (more 
dysfunctional) BARS scores than persons who 
reported that they were healthy.

As BARS is an observational measure and SF-36 
and GPSES are both self-report measures, we 
expected only a moderate correlation between them. 
We also hypothesized a statistical significant differ-
ence in scores between healthy persons and patients 
suffering from long-lasting musculoskeletal and 
mental disorders (Hypothesis 10).

Statistical analysis

Demographic data was examined by descriptive sta-
tistics. PASW 18 (SPSS Inc., Chicago, IL, USA) was 
used for statistical analyses.

Internal consistency was examined using Cron-
bach’s a formula. Ideally, the a value should be 
between 0.70 and 0.90 (30). While inter-relatedness 
may be questioned in values lower than 0.70, a value 
higher than 0.90 may imply redundancy of items. 
The inter-item correlation should ideally be between 
0.20 and 0.50 and not higher than 0.70 as the two 
items would then assess very much the same aspect. 

The correlation between each item and the total 
score (item-total correlation) should be above 0.3 to 
show discriminate ability. The contribution of each 
item to the total scale was examined by studying the 
alpha value if separate items were deleted.

A two-way mixed absolute agreement model of 
intraclass correlation (ICCagreement) was used to 
examine inter-tester and test–retest reliability. In this 
model, the error variance consists of the residual 
variance plus variance due to systematic differences 
(30). Measurement error is the systematic and ran-
dom error of a patient’s score that is not attributed 
to true changes in the construct to be measured (29). 
The standard error of measurement (SEM) is esti-
mated by taking the square root of the within subject 
variance consisting of variance among the measures 
plus the residual variance. The smallest detectable 
change (SDC) was calculated as [ 1.64]SEM  2
and is the test value that a patient must exceed to 
demonstrate an improvement above measurement 
error with 95% certainty (31).

Spearman’s correlation was used to examine the 
association between BARS versus SF-36 subscales 
and GPSES (Hypotheses 1–9). Moderate correlation 
was defined as 0.30  rs  0.60 (32).

Difference in BARS sum scores between healthy 
people and patients with musculoskeletal and mental 
disorders was examined by independent samples 
t-test (Hypothesis 10), p  0.05.

Result

Demographic data and test characteristics are 
described in Table II. More women were included in 
the patient group (92%) than in the healthy group 
(68%), while age and body mass index were similar 
in the two groups. Higher education was more fre-
quent in the healthy group and they were more likely 
to be working than the patient group.

Internal consistency

Cronbach’s a of the BARS items was 0.92. The  
correlation between each item and the sum score 
(corrected item-total correlation) varied between 
0.57 and 0.75. No item increased the total a value 
if it was deleted from the scale (Table III).

Inter-tester reliability

High inter-tester reliability of the BARS sum scores 
was demonstrated between raters A and B (Figure 2). 
The ICC was 0.99 (95% confidence interval (CI), 
0.97–0.99). The measurement error between the tes-
ters was very low, SEM  0.8. The difference between 
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a person’s measurement and the true value would be 
expected to be less than 1.4 (1.96  SEM) for 95% 
of observations.

Test–retest reliability

The test–retest reliability of the BARS sum score for 
rater A was also high, as shown in Figure 3. The ICC 
was 0.96 (95% CI 0.93–0.98). The measurement 
error according to the SEM between the two test 
points was 1.4, and the SDC (1.4*√2*1.64) was 3.3. 
An individual should accordingly improve more than 
3.3 on the BARS sum scale (12–84) to demonstrate 
a change above measurement error.

Construct validity

Hypotheses 1–8 regarding moderate correlations 
between the BARS sum score and all SF-36 sub-
scales were confirmed except for Role Emotional 
(rs  0.24): Physical Functioning: r  0.37, Physical 
Role Functioning: r  0.36, Bodily Pain: r  0.33, 
General Health: rs  0.45, vitality: rs  0.38, Social 
Functioning: rs  0.46 and Mental Health: rs  0.36. 
Hypothesis 9 regarding moderate correlation between 
BARS and GPSES was also confirmed: rs  0.46 
(Table Iv). The moderate correlations were all sta-
tistically significant (p  0.05).

The last hypothesis that patients with musculosk-
eletal conditions would demonstrate lower (worse) 
scores on the BARS movement quality scale than 
healthy persons was also confirmed (p  0.001). The 
mean score ( SD) for patients was 46.3  10.5, rang-
ing between 23.5 and 63.5, and for healthy persons 
55.4  8.5, ranging between 38.0 and 75.5. The dis-
tribution of scores is presented in box plots, showing 
some overlap of scores between groups (Figure 4).

Table III. Correlation between separate items and the Body 
Awareness Rating Scale (BARS) total movement quality score, 
and the alpha value if an item is deleted.

BARS items
Corrected item-total 

correlation
Cronbach’s a if 

item deleted

1 0.567 0.922
2 0.590 0.921
3 0.701 0.918
4 0.691 0.917
5 0.717 0.916
6 0.750 0.914
7 0.637 0.919
8 0.695 0.917
9 0.734 0.915

10 0.659 0.918
11 0.741 0.915
12 0.740 0.915
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 Reliability and validity of BARS  7

Discussion

The BARS is used to assess movement quality in 
patients with long-lasting musculoskeletal disorders 
and mental health problems. BARS is an important 
tool because of its multi-perspective view of move-
ment, for its broad scope of daily life movements, 
lying, sitting, standing, relational and walking, and 
its relation to health and self-efficacy. The physio-
therapist takes the whole body into consideration 

when observing and assessing movement quality. The 
healthy movement aspects are particularly in the 
foreground. BARS is well structured regarding crite-
ria for observation, movement guidance and com-
munication with the patient. The scale is also used 
as a communication tool, awakening the patients’ 
attention and adjustments of movement quality. In 
this study, indications of satisfactory internal consis-
tency, inter-tester and test–retest reliability and con-
struct validity was provided.

Internal consistency

Unidimensionality is a prerequisite for examining 
internal consistency of a scale (29). As unidimen-
sionality was established for the movement quality 
scale in a previous study (4,9,10), it was not exam-
ined in the present study. Internal consistency was 
found highly satisfactory taking into account that 
BARS only contains 12 items. No item increased the 
total alpha value if it was deleted from the scale. 
Item-total correlations indicated that all the items 
contributed to measure a joint construct. As the 
alpha was found to be above 0.90, the scale might 
have been reduced to contain fewer items (30),  
making the scale more feasible for clinical use. It is, 
however, stated that many good questionnaires have 
higher alphas than 0.90, and a positive quality rating 
is given for a measure if Cronbach’s a is between 
0.70 and 0.95 (31).

Inter-tester reliability

An almost perfect inter-tester reliability (ICC  0.99) 
was demonstrated in the study. Both testers were 
experienced in the use of BARS, working with per-
sons suffering from musculoskeletal disorders and 
mental health problems. The almost perfect concor-
dance in scores can partly be explained by that, but 
also to some extent by the procedure chosen for scor-
ing. In this study, only one tester instructed, observed 
and scored the BARS movements while the other 
tester only observed and scored. This procedure 
might have violated the principle of independent 
administrations mentioned in the COSMIN check-
list for methodological quality of studies on measure-
ment properties (29). If the assessments had been 
performed on different occasions, but on the same 
day, reliability values would probably be somewhat 
lower, as variability in instruction and communica-
tion could cause differences in movement perfor-
mances. The result of our study demonstrated 
nevertheless that two skilled physiotherapists assessed 
movement quality very similarly. Measurement error 
was also very low (SEM  0.8), indicating that the 

Figure 2. Inter-tester reliability of Body Awareness Rating Scale 
(BARS) movement quality scale.

Figure 3. Test–retest reliability of Body Awareness Rating Scale 
(BARS) movement quality scale.
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skilled therapists to a high degree agreed in their 
judgment of movement quality. Whether less skilled 
therapists can also obtain satisfactory inter-tester 
reliability remains to be seen.

Test–retest reliability

The stability in BARS scores from test to retest after 
4 days examined by tester A was also highly satisfac-
tory (ICC  0.96). Measurement error in test–retest 
reliability can arise due to an inconsistency in scoring 
by the tester from one assessment to another, and 
can as well be a change in movement performance 
by the person observed due to day-to-day variability. 
One can also expect a systematic drift in scores in 
the direction of improvement from one assessment 
to another due to a learning effect. There was, how-
ever, no systematic drift in data in the present study. 
The data were rather symmetrically distributed 

around the diagonal representing close to perfect 
concordance in scores. The SDC value is useful in 
clinical practice, as it indicates how much variability 
that simply can be due to measurement error, taking 
error in the two assessments into consideration. To 
claim a treatment effect with 95% certainty, an 
improvement of more than 3.3 on the 12–84 point 
scale is needed. We conclude that movement quality 
assessed according to BARS in a test–retest situation 
can be performed with high reliability when assess-
ment is performed by a skilled BARS’s therapist. 
Whether the test–retest reliability values apply to 
therapists with less experience in using BARS needs 
to be examined in a broader group of therapists.

Construct validity

We hypothesized that movement quality assessed in 
BARS is a bodily expression of physical and mental 
health and self-efficacy, and evidence of construct 
validity was in fact provided in the study. Moderate 
correlations was demonstrated between BARS and 
seven SF-36 subscales, meaning that seven hypoth-
esis were confirmed. We also found moderate asso-
ciation (rs  0.46) between BARS and GPSES 
assessing self-efficacy, or the ability to cope with a 
variety of difficult demands in life, meaning that 
Hypothesis 9 was confirmed. A similar association 
was also shown in a former study (33). Taking into 
account that both SF-36 and GPSES are self-report 
measures while BARS is an observational measure, 
the associations seem rather high.

BARS has been developed to be used with people 
suffering from musculoskeletal disorders and mental 
health problems. Consequently, we expected to find 
more dysfunctional movement quality in patients suf-
fering from musculoskeletal disorders than in healthy 
persons. This hypothesis (no. 10) was also confirmed. 
Although the difference was statistically significant, 

Figure 4. Box plots showing distribution of Body Awareness 
Rating Scale (BARS) movement quality scores in healthy persons 
(n  25) and patients with musculoskeletal disorders (n  25).

Table Iv. Hypotheses tested of moderate correlation between the Body Awareness Rating Scale (BARS) 
movement quality scores, Short-Form Health Survey (SF-36) subgroups and General Perceived  
Self-Efficacy Scale (GPSES), examined by Spearman’s correlations (rs); n  50.

Measures Hypothesis

Hypothesis no. SF-36 Subscales: rs 0.30  rs  0.60 Hypothesis confirmed

1 Physical Functioning 0.37** yes
2 Physical Role Functioning 0.36* yes
3 Bodily Pain 0.33* yes
4 General Health 0.45** yes
5 vitality 0.38** yes
6 Social Functioning 0.46** yes
7 Role Emotional 0.24 No
8 Mental Health 0.36* yes
9 GPSES 0.46** 0.30  rs  0.60 yes

 *p  0.05, **p  0.01.
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 Reliability and validity of BARS  9

some overlap in scores was demonstrated, showing 
that persons who reported to be healthy might also 
demonstrate tension, restricted breathing and lack of 
contact with the body, even though they were working 
and not seeking help for their complaints.

Earlier studies have shown that the treatment 
counterpart of BARS, the BBAT fosters health 
resources, like ability to cope with symptoms of pain 
and fatigue, as well as ability to cope with a difficult 
situation (14,15,34,35). There are, accordingly, 
indications that BARS capture important health 
dimensions, by assessing how total movement co-
ordinations are performed. More studies are, how-
ever, required to examine construct validity, 
including other self-report and performance mea-
sures of movement quality.

Acquiring competence in observing movement quality

Because of BARS movement analysis from a physi-
cal, psycho-socio-cultural and existential perspective, 
and assessment, in particular, of healthy movement 
aspects, skill training in using defined criteria is 
needed to obtain less subjective and more reliable 
and valid observations. A learning program in BARS 
of two 4-day courses with a 3-month intervening 
period of clinical implementation is offered to gain 
such competence.

In the assessment situation, each of the 12 BARS’ 
movements is followed by an interview on “How did 
you experience this movement?” The type of ethical 
reflections, supporting the patient to stay present in 
the body and, at the same time, verbalize bodily sen-
sations of own movement potentials, is necessary to 
uncover in patients suffering from long-lasting mus-
culoskeletal disorders and mental health problems. 
The two roles of the physiotherapist, being observer 
and listener, are performed as separate and not 
mixed roles in BARS (19).

Limitations of the study

A sufficiently large sample size is recommended when 
examining measurement properties of questionnaires 
(29), and at least 50 participants are recommended for 
reliability and validity studies (31), although larger 
samples are preferred. The 50 participants included in 
the study of internal consistency and construct validity 
comply with these recommendations, while the num-
ber of participants examined for inter-tester and test–-
retest reliability should preferably have been higher 
than 30. Usually studies on measurement properties 
of physical tests include a lower number of participants 
than 50 as the task of obtaining a high number of data 
usually is more demanding than collecting data from 
self-report measures. Each BARS assessment implies, 

for instance an examination that lasts approximately 1 
h. Due to this methodological challenge, the reliability 
estimates of physical tests may become less robust.

The BARS sum score ranges between 12 and 84, 
and no ceiling or floor effect was demonstrated in 
the present study with scores ranging between 24 
and 76. The fact that we did not evaluate the entire 
scale, including scores at the upper and lower ends, 
is a limitation. To observe healthier aspects (higher 
scores) we could have invited athletes and dancers. 
To observe more pathological aspects (lower scores), 
patients with psychiatric diagnoses could have been 
invited. Movement quality according to BARS is 
considered a general norm, but it remains to be 
examined whether quality criteria should take age 
and gender into consideration. It was further a limi-
tation that the group of patients and healthy persons 
were non-equivalent regarding demographic charac-
teristics such as gender and education. There was a 
higher percentage of women in the patient group and 
more persons with higher education in the healthy 
group. For a later study, the demographic data of the 
study samples should be more similar.

Conclusion

The study showed high internal consistency, high 
inter-tester and test–retest reliability, and low mea-
surement error when BARS was used by qualified 
testers. Evidence was provided that BARS reflects 
important aspects of health, functioning and coping 
abilities. Reliability and measurement error should 
be examined in a broad group of testers that are more 
or less experienced in the BARS assessment.        
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