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Abstract 

The WorkHab Functional Capacity Evaluation (FCE) is widely used in Australian 

workplace injury management and occupational rehabilitation arenas however there 

is a lack of published literature regarding its reliability and validity.  

Purpose: This study investigated the intra and inter-rater reliability of the manual 

handling component of this FCE. 

Method: A DVD was produced containing footage of the manual handling 

components of the WorkHab conducted with four injured workers. Therapist raters 

(n=17) who were trained and accredited in use of the WorkHab FCE scored these 

components and 14 raters re-evaluated them after approximately 2 weeks. Ratings 

were compared using Intraclass Correlation Coefficients (ICC’s), paired sample t-

tests (intra-rater), chi-squared (inter-rater), and percentage agreement. 

Results: Intra-rater agreement was high with ICC’s for the manual handling 

components and manual handling score showing excellent reliability (0.94 – 0.98) 

and good reliability for identification of the safe maximal lift (ICC: 0.81). 

Overall inter-rater agreement ranged from good to excellent for the manual handling 

components and safe maximal lift determination (ICC >0.9). Agreement for safe 

maximal lift identification was good.  

Conclusions: Ratings demonstrated substantial levels of intra-rater and inter-rater 

reliability for the lifting components of the WorkHab FCE.  

 

Keywords: Functional Capacity Evaluation, Work, WorkHab Functional Capacity 

Evaluation, Reliability, Lifting. 
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Introduction 

Functional Capacity Evaluations (FCE) are widely used in the area of work injury 

management and occupational rehabilitation to define an individual’s functional work 

abilities or limitations (1-4). Lifting capacity is one component commonly assessed 

during an FCE (5). There are many different FCE’s commercially available and 

clinics have also developed their own non- standardised, work specific FCE’s (6-15). 

 

There are several approaches to assessment of capacity that can be used in the 

FCE (16). These include: a metabolic approach based on quantification of 

physiological measures (oxygen uptake, physiological stress etc); a biomechanical 

approach which is based upon the ability to perform work within safe 

musculoskeletal or neuromuscular limits; a psychophysical approach which 

assesses the ability to perform work within perceived limitations (16); and a 

combination of these. The latter acknowledges the complex inter-relationship 

between physical, cognitive, behavioural and contextual functioning.  

 

The WorkHab Functional Capacity Evaluation is an Australian standardised 

assessment used in occupational rehabilitation to determine functional capacity. It 

incorporates physiological and kinematic performance measures including heart rate, 

pain, perceived exertion and the observation of biomechanics(17). There is however, 

limited evidence on the psychometric properties of this assessment tool (18-21). In 

the current occupational rehabilitation climate, evidence for the use of specific 

assessment tools is required with appropriate decisions being based on accurate 

and meaningful FCE’s being essential for successful occupational rehabilitation. 
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Evidence of psychometric properties of assessment tools provides confidence to 

consumers and informs best practice (16) . 

 

Reliability of an assessment is considered a pre-requisite for accurate measurement 

and is defined as the extent to which a measure is consistent, free from error and 

demonstrates reproducibility over time. There are different aspects to reliability; test 

re-rest, inter and intra rater reliability. Inter-rater reliability has been identified as 

being best assessed when raters are able to measure a response during a single 

trial, however the use of one or more raters in a ‘real life’ situation may not always be 

possible (22). In the case of an FCE, space, procedure and information used to 

determine results, such as observation, physiological measures and client comment 

may impact upon the ability of more than one rater to be involved. This technique 

has been used to assess reliability in some FCE’s (16, 23). Video recording of 

subjects performing activities provides an opportunity for multiple observers to rate 

the same performance with the same information and has been used to assess inter-

rater reliability for several FCE’s (21, 24-26). 

 

This study aimed to evaluate the intra-rater and inter-rater reliability of the manual 

handling (lifting) component of the WorkHab FCE to provide evidence for its use in 

practice. 

 

Method 

Study design 

This was a cross sectional study design using therapist raters who were trained and 

accredited in use of the WorkHab FCE. Four injured workers who underwent an 
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FCE, agreed to have the manual handling component of the evaluation video 

recorded. This provided a range of manual handling (floor to bench lifts, bench to 

bench lifts and bench to shoulder lifts) from the different evaluations to be used in 

the production of a DVD. The manual handling component of each FCE was divided 

into lifting segments. Each lifting segment represented three lift repetitions at one 

weight, and a total of 35 lifting segments were included on the DVD. The lift 

segments were presented in random order on the DVD. Therapist raters were asked 

to score each of the thirty five lift segments using the WorkHab manual handling 

scoring system (17) and to identify if the lift was at the individual’s maximum ability.  

 

Subjects 

Injured workers, who were undertaking an FCE as part of their occupational 

rehabilitation program in relation to return to work, were recruited from one 

rehabilitation provider accredited with WorkCover (NSW). Health professionals who 

were accredited providers of the WorkHab FCE from a variety of workplaces were 

invited to participate. 

 

Instruments 

WorkHab 

The manual handling component of the WorkHab FCE uses a modular box system, 

which allows boxes to be stacked at various heights. The subject is instructed to lift 

the load box (initially empty) from beginning (e.g. bench) to end height (e.g. 

shoulder) and return. This is repeated three times before additional weight is added 

to the load box, until the safe maximum lift is reached. The WorkHab FCE assessor 

reviews the heart rate readings as the assessment progresses (objective 
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physiological measurements). They observe the biomechanics of the lift and record 

reported pain and ratings of client perceived exertion (effort). The assessor records 

the weight lifted and calculates a manual handling score. Stance, posture, leverage, 

torque and pacing comprise the manual handling score, which is based on the 

principles of safe manual handling, with each of these components being rated on a 

scale of 0-4 with ‘0’ being no adherence and ‘4’ being the highest safety score. The 

sum of the score for each components is recorded as the manual handling score for 

each subject (17). A higher score indicates more appropriate manual handling 

techniques are being used.  

 

Procedures 

Following ethics approval from the University Human Research Ethics Committee, 

health professionals working for one rehabilitation provider discussed the research 

with injured workers, who were being referred for an FCE as part of their 

occupational rehabilitation, and provided the information sheet and consent form. 

Prior to commencing the FCE, each subject gave informed consent and signed a 

consent form for the manual handling component of the FCE to be video-taped. The 

FCE assessors who worked for the rehabilitation provider also gave informed 

consent and signed a consent form agreeing to the manual handling component of 

the FCE they were conducting to be video- taped.  

 

Accredited providers of the WorkHab FCE were sent an email informing them of the 

research and asking for expressions of interest to be involved in rating the DVD. 

Those providers that responded to the researcher were sent an information sheet 

and consent form. Providers that consented to be part of the study were sent the first 
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DVD for rating. Following return of the first DVD and the rating score sheet, and after 

an approximate 2 week time-lag, a second DVD was sent for the provider to re-

evaluate. The same manual handling lift segments were on the second DVD, 

however these were randomised in a different sequence to those on the first DVD. 

 

Data analysis 

All data was entered into SPSS (version18.0) for analysis. Descriptive analysis, 

Intraclass Correlation Coefficients (ICC’s), 95% confidence intervals, paired sample 

t-tests (intra-rater), chi-square (inter-rater) and percentage agreement were 

calculated where appropriate. Intra-rater reliability, the level of agreement when the 

same therapist viewed the same clip on two different occasions, was calculated 

using the ICC – model 3. This is a mixed model where the rater is considered the 

fixed effect and the subjects are considered the random effect and is appropriate for 

measuring intra-rater reliability as the measurements of a single rater cannot be 

generalised to other raters. The ICC used to determine inter-rater reliability was 

Model 2 where both raters and subjects are considered random effects (22). An ICC 

of 0.90 or more was considered a measure of excellent reliability, an ICC of 0.75 – 

0.90 was considered good and an ICC of less than 0.75 was considered moderate to 

poor [20, 21].  

Analysis was conducted on data for each of the manual handling components, 

stance, posture, leverage, torque and pace, (using a mean of individual raters’ 

scores for each component) for each individual worker.  
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Sample size was calculated using the Confidence Intervals for Proportions - the 

Bayesian Method using Beta Distribution, using the lifts from four injured workers 

based on the number of lift segments included in each FCE.  

 

Results 

Participants. 

Four injured workers who were undergoing a WorkHab FCE as part of their 

occupational rehabilitation program consented to have the manual handling 

component of the FCE video-taped. Seventeen accredited providers of the WorkHab 

FCE completed the inter-rater reliability component of the study and 14 completed 

the follow up evaluation for the intra-rater reliability.  

Eighty eight percent of the study sample were occupational therapists (n= 15) and 

12% physiotherapists (n=2). The mean number of years of professional experience 

was 11.2 years (SD: 7.3; Range: 2-27 years); the mean number of years of FCE 

experience was 8 years (SD: 6.1; Range: 1-20 years) and the mean number of years 

conducting WorkHab FCE’s was 4.7 years (SD: 2.7; Range: 1-9 years).  

 

Intra-rater agreement  

The overall intra-rater agreement (n=14) for the manual handling score and for each 

of the manual handling components (stance, posture, leverage, torque and pace) 

showed excellent reliability (ICC: 0.91 – 0.97), (see table 1).  

Insert table 1 here 

Fifty two percent of all ratings were identical and 87% were within one score of each 

other on the 0-4 point scoring system.  
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Intra-rater percentage agreement for determining whether a lift was a safe maximal 

lift was moderate with 70% of all ratings being identical. The ICC for safe maximal lift 

showed a good level of reliability (ICC: 0.81).  

 

Results calculated for each of the four injured workers (subjects) provides further 

information of the intra-rater agreement for the manual handling score with results 

showing good agreement (ICC:0.79 – 0.88), as seen in table 2. 

Insert table 2 here 

Results for the individual manual handling components ranged from poor to excellent 

(table 3). There were significant differences (p<0.05) in the posture and leverage 

ratings (means) for subject 2 and in the torque rating for subject 3. Both subject 2 

and 3 also had significant differences in the manual handling score. Four of the 

raters (23%) scored the manual handling components for subject 2 significantly 

higher (p<0.05) at the second rating and 2 of the raters did so for subject 3. 

Insert table 3 here 

 

Inter-rater agreement  

Overall inter-rater agreement (n=17) for the manual handling score and for each of 

the manual handling components ranged from good to excellent with ICC’s ranging 

from 0.77 to 0.91 (See table 4). 

Insert table 4 here 

Inter-rater percentage agreement of scoring for the safe maximal lift was identical in 

68% of cases, and the ICC for determining a safe maximal lift was 0.9, indicating an 

excellent level of reliability. 



11 

 

The inter-rater agreement for each subject ranged from good to excellent (table 5). 

No significant difference between raters was found using chi square analysis for 

each of the manual handling components.  

Insert table 5 here 

 

Discussion 

Reliability of assessment tools has been identified as important for assessing the 

abilities of injured individuals (19). This study investigated the intra and inter-rater 

reliability of the manual handling components of the WorkHab FCE. The intraclass 

correlation coefficient measures the agreement between pairs of observations, and 

is accepted as a measure of reliability in relation to the discriminative capacity of a 

test (22). 

Intra-rater reliability findings 

The intra-rater agreement in this study, as shown with ICC values and percentage 

agreement, indicates that health professionals can make consistent judgements on 

the manual handling scoring system and when determining safe maximal lifts during 

a WorkHab FCE. When looking at the results for individual injured workers (subjects) 

the ICC values for the manual handling score (calculated from the sum of the 

components, stance, posture, leverage, torque and pace) was good. The different 

manual handling components; stance, leverage and pace also had good to excellent 

ICC values. Posture and torque, however, when analysed for each subject, had poor 

to good ICC values suggesting this was less reliably scored.  

Posture is scored according to the maintenance of the normal lordosis throughout 

the assessment , with non maintenance resulting in lower scores; torque is scored 

according to the amount of rotation relative to the pelvis, particularly looking at spinal 
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twisting in the low back (17). Raters in this study saw video-footage of lift segments 

from two angles (rear and side) however did not have the three dimensional vision 

that would be present in the clinical setting and this may have impacted upon the 

scoring of these components. Another reason for this difference could be due to the 

operational definitions for posture and torque. This may not be as detailed or clear to 

assessors as the operational definitions of other components of the manual handling 

scoring system. Use of operational definitions has been shown to improve reliability 

between and within raters (16). Another possibility is that posture or torque is more 

complex and therefore more difficult to assess. It should be noted, however that 

difference in the posture scoring component did not reflect negatively upon the 

reliability of the overall manual handling score, nor did the difference in the torque 

score. The manual handling score is the aspect used most in clinical practice, rather 

than the individual components. 

The intra-rater agreement for individual injured workers (subjects) for each of the 

manual handling components showed that injured worker (subject) 2 was rated 

significantly higher at the re-assessment for stance, posture and leverage suggesting 

raters perceived a better manual handling technique was being employed on the 

second viewing of the DVD. These results were influenced by significant increases in 

ratings by 4 individual raters. Injured worker (subject) 3 however was rated 

significantly lower at the re-assessment, specifically for torque suggesting raters 

perceived  the lifting technique was less good at the second viewing of the DVD. 

Experienced providers of the WorkHab FCE were rating one testing occasion for 

each subject at two different times. When considered across the 14 ratings, the 

overall manual handling score for subjects 2 and 3 however, had good ICC values. 
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These findings demonstrate that the WorkHab FCE is a reliable measure when the 

same person acts as the assessor. This supports the findings of earlier research 

which found the test retest reliability of the WorkHab FCE was substantial (27). 

Similar types of lifting tasks evaluated in other FCE’s such as Isernhagen, Job Fit, 

Physical work performance evaluation and Ergo-kit have reported substantial or 

acceptable levels of intra-rater reliability (9, 21, 26, 28), however direct comparison is 

not possible due to differences in testing procedures and measures of reliability 

used. 

Evaluation of safe maximal lifts 

Safe maximal lifts are commonly determined during FCE’s to enable guidelines to be 

developed for individuals for return to work safely. Raters in our study identified if 

each lift segment was a safe maximal lift or not. The intra-rater agreement for 

determining safe maximal lift was good (ICC: 0.81), with percentage agreement 

being 70% (moderate). The inter-rater agreement for determining safe maximal lift 

was similar with an ICC of 0.90 (excellent) and percentage agreement of 68% which 

is moderate. Isernhagen (24) used video analysis of lift segments to assess reliability 

of light, moderate and heavy lifts and found higher levels of intra and inter-rater 

reliability when analysing just light and heavy lifts, using a kappa statistic. In this 

study of the WorkHab FCE, raters were blinded to the sequence of the lift, and 

therefore were unable to consider the effects on lifting technique as weight 

increased. The WorkHab uses physiological and kinematic performance measures, 

including observation of biomechanics, for assessors to determine safe maximal lifts, 

and viewing the lifts out of sequence may have removed biomechanical cues 

typically used in the clinical setting. This may have impacted upon these results. 
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Further investigation of rater determination of safe maximal lift during the WorkHab 

FCE is recommended. 

Inter-rater reliability findings 

The overall inter-rater reliability for the manual handling score and for each of its 

components (stance, posture, leverage, torque and pace) were good to excellent 

(ICC: 0.77 – 0.91). Confidence intervals for the manual handling score, stance, 

leverage and safe maximal lift  were narrow suggesting high precision of these 

results (22).  Although the ICC values for posture and torque were good, the 

confidence intervals were larger suggesting more variation in these results between 

raters. These findings are in line with other studies investigating inter-rater reliability 

of FCE’s (9, 21, 23, 29, 30), although due to differences in testing protocols and 

reliability measures used, direct comparisons between these results and other 

published research is not possible. 

The inter-rater reliability for each individual injured worker showed a range of ICC 

values indicating good to excellent reliability for stance and pace (0.76 to 0.92) and 

moderate to good reliability for posture, leverage, and torque (0.70 to 0.87). As with 

intra-rater reliability, posture and torque was less reliably scored and further research 

to investigate the clinical reasoning used in determining scores is recommended.  

Relationship of findings to clinical practice 

In this study, the manual handling component of the FCE for the injured worker was 

divided into lift segments, with each lift segment representing three lift repetitions at 

the one weight. In clinical practice, the score for the manual handling components is 

determined after observing the whole lift – from minimum to safe maximum weight 

(17). The lift segments in our DVD were also randomised therefore raters were 

seeing each lift segment in isolation rather than as part of a whole lift. Randomising 
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the lift segments enabled an objective evaluation of each of the manual handling 

components using just the information provided, without reference to what had 

occurred before or after the lift for each subject. This added rigour to the study, 

although the process was not clinically realistic. In clinical practice other information 

is available to the assessor such as verbal cues, facial expressions, and knowledge 

about the subject in regards to type of injury, type of job or reason for completing the 

FCE. Clinical reasoning skills used by therapists (raters) include gathering 

information about different aspects of the situation, perceiving and interpreting the 

cues and then on the basis of this information and of relevant (therapist) knowledge 

making a judgement or assessment (31). In clinical practice, raters will therefore 

have more information to guide the clinical reasoning used in the determination of 

the manual handling component score. The use of pragmatic clinical reasoning by 

therapists conducting FCE’s involves evaluating if an action is feasible in a given 

situation taking account of the context, resources, therapist knowledge, skills and 

interests and the wider organisational, socio-cultural and political considerations 

(32). Investigation of the nature and processes of clinical reasoning when conducting 

an FCE is an area that deserves further exploration, particularly investigating the 

aspects of clinical reasoning used to determine ratings for the different components 

of manual handling within the WorkHab FCE. Studies that have used real time to 

evaluate rater agreement (9, 23, 29, 30) (where this clinical information was 

available) and studies that used video recordings (where this information was not 

available) to evaluate rater agreement (21, 24, 26) have however, both found 

substantial or acceptable levels of inter-rater agreement. 
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This study had 17 raters in the inter rater reliability component and 14 raters in the 

intra rater reliability component, which is more than some previous studies of inter-

rater reliability in FCE’s (21, 26, 29). As more raters are included in a study, the 

chance of variation in ratings increases. Therefore, these findings indicate that the 

WorkHab FCE is a reliable measure to assess manual handling because different 

therapist-raters provide consistent ratings when assessing injured workers. Health 

professionals need to evaluate all the attributes of FCE’s which includes safety, 

reliability, validity, practicality and utility, to ensure high quality standards of practice. 

Further studies investigating the validity of the WorkHab FCE are recommended. 

 

Conclusion. 

This research investigated the intra-rater and inter-rater reliability of the manual 

handling scoring system, and safe maximal lift determination of the WorkHab FCE 

and included floor to bench, bench to bench and bench to shoulder lifts. The results 

found substantial levels of intra-rater agreement as shown with both ICC and 

percentage agreement results. The Inter-rater reliability results also showed 

substantial levels of reliability. In previous research it has been suggested that 

therapists are basing decisions on historical information and practices rather than 

evidence based practice and current research. The results of this research contribute 

to the growing evidence of FCE’s in practice and will provide therapists with 

information to guide practice.  
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Table 1: Intra-rater agreement: ICC for Manual Handling components (N=14). 

 

Manual Handling 
Component 

ICCa  95% CIb of ICC Interpretation of ICC 

Manual Handling 
Score 

0.97 0.94 : 0.99 Excellent 

Stance 0.97 0.93 : 0.98 Excellent 

Posture 0.91 0.82 : 0.96 Excellent 

Leverage 0.97 0.94 : 0.99 Excellent 

Torque 0.93 0.86 : 0.97 Excellent 

Pace 0.96 0.91 : 0.98 Excellent 

Safe Maximal Lift 0.81 0.58 : 0.94 Good 

a ICC = Intraclass Correlation Coefficient (two way mixed). 
b 95% CI = 95% Confidence interval. 
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Table 2: Intra-rater agreement: Manual Handling Score Results: means, difference, standard deviations 95% confidence intervals 
and ICC for each injured worker (subject). (N=14) 

Manual Handling 
Component 

Mean 1a 

(SD 1) 

Mean 2b 

(SD 2) 

Mean Difference 

(SD difference) 

95% CIc of 
difference 

ICCd 

(95% CI of ICC) 

Interpretation 
of ICC 

Injured worker 1 

(n=8 lifts) 

16.94 
(1.61) 

16.5 
(2.01) 

0.44 
(1.16) 

-0.24 to 1.11 0.88 
(0.64 to 0.96) 

Good 

Injured worker 2 

(n=8 lifts) 

13.39 
(2.14) 

16.79 
(1.87) 

-3.4* 
(1.32) 

-4.16 to -2.64 0.88 
(0.62 to 0.96) 

Good 

Injured worker 3 

(n=9 lifts) 

18.03 
(1.36) 

16.63 
(1.99) 

-0.91* 
(1.40) 

0.58 to 2.22 0.79 
(0.34 to 0.93) 

Good 

Injured worker 4 

(n=10 lifts) 

16.47 
(1.79) 

16.51 
(2.05) 

-0.02 
(1.31) 

-0.78 to 0.73 0.87 
(0.58 to 0.95) 

Good 

a Mean 1 = mean manual handling score from DVD 1 
b Mean 2 = mean manual handling score from DVD 2 
c95% CI = 95% Confidence interval. 
dICC = Intraclass correlation coefficient (two way mixed) 
 
*Significant (two tailed) at p<0.05 (paired sample t-test) 
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Table 3: Intra-rater agreement-Manual Handling Component Results: mean difference (time1: time 2), standard deviation, 95% 
confidence intervals and ICC for each injured worker (subjects) (N=14). 

 
 Stance 

 
Posture Leverage Torque Pace 

 Mean dif
a
 

(SD
c
) 

(95% CI
b
 

of difference) 

ICC
d 

(95%CI) 
 

Mean dif
a
 

(SD
c
) 

(95% CI
b
 of 

difference) 

ICC
d 

(95% CI) 
 

Mean dif
a
  

(SD
c
) 

(95% CI
b
 of 

difference) 

ICC
d 

(95% CI) 
 

Mean dif
a
  

(SD
c
) 

(95% CI
b
 of 

difference) 

ICC
d 

(95% CI) 
 

Mean dif
a
  

(SD
c
) 

(95% CI
b
 of 

difference) 

ICC
d 

(95% CI) 
 

Injured 
worker 

1 
(n=8 
lifts) 

 
0.12 

(0.35) 
(-0.07 to 0.32) 

 

 
0.91 

(0.71 to 
0.97) 

 
0.12 

(0.32) 
(-0.06 to 0.31) 

 
0.85 

(0.55 to 

0.95) 

 
0.08 

(0.32) 
(-0.10 to 0.26) 

 
0.87 

(0.59 to 

0.95) 

 
-0.07 
(0.31) 

(-0.25 to 0.10) 

 
0.79 

(0.35 to 

0.93 

 
0.18 

(0.27) 
(0.01 to 0.33) 

 
0.84 

(0.51 to 
0.95) 

Injured 
worker 

2 
(n=8 
lifts) 

 
-1.06 

(0.51)* 
(-1.35 to-0.76) 

 

 
0.81 

(0.39 to 

0.94) 

 
-1.05 

(0.52)* 
(-1.35 to-0.75) 

 
0.3 

(-1.19 
to 0.77) 

 
-0.81 

(0.42)* 
(-1.05 to-0.56) 

 
0.84 

(0.49 to 

0.94) 

 
-0.23 
(0.49) 

(-0.51 to 0.05) 

 
0.70 

(0.06 to 

0.90) 

 
0.24 

(0.31) 
(-0.4 to -0.05) 

 
0.84 

(0.51 to 

0.95) 

Injured 
worker 

3 
(n=9 
lifts) 

 
-0.08 
(0.41) 

(-0.32 to 0.15) 
 

 
0.88 

(0.64 to 

0.96) 

 
0.32 

(0.45) 
(0.06 to 0.58) 

 
0.52 

(-0.48 
to 0.84) 

 
0.22 

(0.37) 
(0.01 to 0.43) 

 
0.85 

(0.52 to 

0.95) 

 
0.61 

(0.37)* 
(0.39 to 0.82) 

 
0.46 

(-0.67 to 

0.83) 

 
0.33 

(0.28)* 
(0.16 to 0.5) 

 
0.79 

(0.36 to 

0.93) 

Injured 
worker 

4 
(n=10 
lifts) 

 
0.12 

(0.44) 
(-0.12 to 0.38) 

 

 
0.87 

(0.76 to 

0.94) 

 
0.08 

(0.45) 
(-0.17 to 0.35) 

 
0.83 

(0.68 to 

0.93) 

 
0.11 

(0.27) 
(-0.05 to 0.26) 

 
0.87 

(0.75 to 

0.94) 

 
-0.16 
(0.27) 

(-0.32 to-0.01) 

 
0.82 

(0.66 to 

0.92) 

 
-0.18 
(0.33) 

(-0.38 to 0.1) 

 
0.8 

(0.62 to 

0.92) 

a Mean difference = mean difference of score in DVD 1 and DVD 2 
b95% CI of difference – 95% Confidence interval of the mean difference 
cSD = Standard deviation 
dICC = Intraclass correlation coefficient (two way mixed). 
*Significant (two tailed) at p<0.05 (paired sample t-test)
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Table 4: Inter-rater agreement: ICC for Manual Handling components (N=17). 
 

Manual Handling 
Component 

ICCa  95% CIb of 
ICC 

Interpretation of 
ICC 

Manual Handling 
Score 

0.90 0.79 : 0.96 Excellent 

Stance 0.91 0.81 : 0.96 Excellent 

Posture 0.79 0.58 : 0.92 Good 

Leverage 0.91 0.81 : 0.96 Good 

Torque 0.77 0.53 : 0.91 Good 

Pace 0.82 0.63 : 0.93 Good 

Safe Maximal 
Lift 

0.9 0.80 : 0.96 Excellent 

 
a ICC = Intraclass Correlation Coefficient (two way random). 
b 95% CI = 95% Confidence interval. 
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Table 5. Inter-rater agreement for manual handling components for each injured 
worker (N=17). 

 Stance 
 

Posture Leverage Torque Pace 

 Mean 
a
  

(SD
c
) 

95% CI
b
 

of mean 

 
ICC

d 

(95%CI) 
 

Mean 
a
 

(SD
c
) 

95% 
CI

b
 of 

mean 

 
ICC

d 

(95% 
CI) 

 

Mean 
a
  

(SD
c
) 

95% 
CI

b
 of 

mean 

 
ICC

d 

(95% 
CI) 

 

Mean 
a
  

(SD
c
) 

95% 
CI

b
 of 

mean 

 
ICC

d 

(95% 
CI) 

 

Mean 
a
  

(SD
c
) 

95% CI
b
 

of 
mean 

 
ICC

d 

(95% 
CI) 

 

Injured 
worker 

1 
(n=8 
lifts) 

 
3.21 
0.62 
2.88 
:3.52 

 

 
0.91 
(0.82 

to 
0.96) 

 
3.13 
0.47 

2.88 
:3.37 

 
0.84 
(0.69 

to 
0.93) 

 
3.32 
0.39 
3.11: 
3.51 

 
0.70 
(0.42 

to 
0.87) 

 
3.67 
0.34 
3.49 
:3.85 

 
0.84 
(0.7 
to 

0.93) 

 
3.75 
0.27 
3.61 
:3.89 

 
0.76 
(0.53 

to 
0.89) 

Injured 
worker  

 2 
(n=10 
lifts) 

 
2.26 
0.69 
1.91 
:2.62 

 

 
0.92 
(0.84 

to 
0.96) 

 

 
2.30 
0.46 
2.06: 
2.53 

 

 
0.74 
(0.49 

to 
0.89) 

 
2.55 
0.60 
2.24 
:2.86 

 

 
0.85  
(0.71 

to 
0.94) 

 
3.08  
0.58 
2.77: 
3.38 

 

 
0.83  
(0.68 

to 
0.93) 

 
3.38 
0.42 
3.36 
:3.40 

 

 
0.81  
(0.63 

to 
0.92) 

Injured 
worker 

 3 
(n=8 
lifts) 

 
3.22 
0.68 

2.87:3.58 

 
0.92 
(0.85 

to 
0.96) 

 
3.56 
0.37 
3.36: 
3.75 

 
0.79 
(0.59 

to 
0.91) 

 
3.55 
0.43 
3.33 
:3.77 

 
0.83 
(0.67 

to 
0.93) 

 
3.87 
0.22 
3.76 
:3.98 

 
0.78 
(0.56 

to 
0.91) 

 
3.8 

0.26 
3.66 
:3.93 

 
0.85 
(0.71 

to 
0.94) 

Injured 
worker 

 4 
(n=9 
lifts) 

 
3.21 
0.50 
2.95 
:3.46 

 

 
0.87 
(0.75 

to 
0.95) 

 
3.19 
0.42 
2.97: 
3.41 

 
0.83 
(0.68 

to 
0.93) 

 
3.37 
0.45 
3.14 
:3.61 

 
0.87 
(0.75 

to 
0.95) 

 
3.42 
0.33 
3.25 
:3.60 

 
0.82 
(0.66 

to 
0.93) 

 
3.28 
0.38 
3.08 
:3.48 

 
0.80 
(0.62 

to 
0.92) 

 
a Mean = Mean score for each of the manual handling components. 
b Standard deviation = standard deviation of mean score 
c95% CI = 95% Confidence interval of mean scores. 
dICC = Intraclass correlation coefficient (two way random).  
 




