
VALIDATION OF THE STRAIN INDEX

IN A WINDOW MANUFACTTJRING FACILITY

BY

SUSAN ELIZABETH WANDS

A Thesis
Submitted to the Facuþ of Graduate Studies

in Partial Fulfilment of the Requirements
for the Degree of

MASTER OF SCIENCE

Department of Mechanical and Industrial Engineering
University of Manitoba

Winnipeg, Manitoba

O July, 2001



TEE T]NTVERSITY OF MAIIITOBA

FACTTLTY OF' GRÄDUATE STT]DMS
*****

COPYRIGIIT PERMISSION

VALIDATION OF THE STRAIN II\DEX

IN A WI¡IDOW MAN{IFACTURING FACILITY

BY

SUSAN ELIZABETH WA¡IDS

A ThesislPracticum submitted to the Faculty of Graduate Studies of The University of

Manitoba in partial fulfillment of the requirement of the degree

of

MASTER OF SCIENCE

SUSAN ELTZABETH WA¡IDS @ 2OO1

Permission has been granted to the Library of the University of Manitoba to lend or sell copies of
this thesis/practicum, to the National Library of Canada to microfilm this thesis and to lend or sell
copies of the film, and to University Microlilms Inc. to publish an abstract of this thesis/practicum.

This reproduction or copy of this thesis has been made available by authority of the copyright
owner solely for the purpose of private study and research, and may only be reproduced and

copied as permitted by copyright laws or with express written authorization from the copyright
owner.



ABSTRACT

A semi-quantitative exposure assessment tool introduced to the ergonomics community in

the mid-1990's was examined for its predictive and external validþ in the window

manufacturing industry. The Strain Index (Moore and Garg, 1995) has been proposed as a

method to accurately distinguish jobs that are "safe" from those that are "hazardous" when

evaluating a worker's risk of developing distal upper extremity disorders. The Strain

Index was validated in a pork-processing plant. The jobs assessed were simple in nature

and the results suggested t}ø;t a criterion threshold Strain Index (SI) score of 5.0 was

suitable to distinguish "safe" versus "hazardous" exposures when performing work.

This study evaluates the usefulness of the Strain Index semi-quantitative job

analysis methodology in a complex work environment, where the jobs performed are

primarily assembly in nature, and the exertional cycles are lengthy and multi-faceted.

Forty-two separate exposures, representative of a wide variety ofjobs within the industry

wete analyzed by investigators who were blinded to health outcomes. Each exposure was

classified as either "safe" or "hazardous" based on the Strain Index score generated against

the Moore and Garg (1995) criterion threshold of 5.0. Exposure-related subjective pain

(pain, stiffiress, tingling, and numbness) data obtained from worker questionnaires was

examined to ascertain whether the categories of "safe" versus "hazardous" could be used

as a possible means of early detection for jobs perceived as problematic. Workers

Compensation Board of Manitoba "Employer Record of Injury or Occupational Disease"



records were then examined to reveal possible association between specific exposures and

the prevalence of distal upper extremity disorders. 2x2 contngency tables were used to

evaluate the association between "safe" and"hazardous" exposures and subjective pair¡

and morbidity. Receiver-operator characteristic curves were then used to determine the

Strain Index score values with the best trade-offbetween sensitivity and specificity for

both subjective pain and morbidity. With respect to subjective pain, the criterion threshold

Strain Index score of 50.0 offered the best discrimination point (sensitivity : 0.565;

specificity :0.706; positive predictive value : O.722;negative predictive value: 0.545;

odds ratio :3.12; Fisher's (2-tarled) p: 0.1159). Similarly, with respect to morbidity, a

Strain Index score of 50.0 provided the best threshold criterion value as well (sensitivity:

0.833; specificity : 0.583; positive predictive value : 0.25; negative predictive value :

0.955; odds ratio :7.0; Fisher's (2-tailed) p : 0.087). It is suggested that the Strain Index

score of 5.0 is not the best discriminator between "safe" and"hazardous" jobs in the

window manufacturing industry, as it generates high levels of false positives. Rather, the

value of 50.0 has been found to be the Strain Index criterion threshold score of choice.
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CHAPTER 1

TNTRODUCTION

Plagued with countless cases ofmusculoskeletal injuries related to assembly and

manual materials handling, the manufacturing sector in Manitob4 representng3S.4% of

all Workers Compensation Board (WCB) time loss injuries in the year 2000 (N. Alberg,

personal communication, July 6,2001), has been targeted by Manitoba Labour and

Immigration's workplace Safety and Health Branch to reduce its injury rates.

In an attempt to find methodologies useful in significantly reducing these figures,

the purpose ofthis research is to examine the application of the Strain Index approach to

job risk assessment. Ifthe underlying validity ofthis approach can be established and the

scoring of "safe" versus "hazardous" jobs distinguished, then the strain Index may

provide a very necessary o'fitst step" in aiding employers and Joint Worþlace Safety and

Health Committees in the identification of problematic jobs.

In response to the growing necessity by practitioners to make informed decisions

regarding the work-relatedness of a disease, investigators have attempted to establish

causal relationships regarding distal upper extremity (DUE) disorders and exposure.

Studies have focussed on associations involving single or multiple generic risk factors

(Armstrong, 1983, Armstrong, Radwin, Hansen, and Kennedy, 19g6, Armstrong &

Ltfshitz,1987, Armstrong, Fine, Goldstein, Lißhitz, andsilversteirl l9ï7;Bernard, 1997;



Keyserling,2000; Kuorinka & Forcier, 1995; Moore, Rucker and Knox, 2001;Rodgers,

1988, 1992; Silverstein, Fine, and Armstrong, 1986a), quantification of intensity or their

interactions (Armstrong et al., 1987; Keyserling,2000; Silversteir¡ Fine, and Armstrong,

1987),job and/or task variables and increased prevalence or incidence (Armstrong et al.

1987; Moore & Garg, 1994: Silverstein et al. 1987) , andlwzard assessment as it relates to

morbidity (Knox & Moore, in press; Moore &, Garg, 1995; Moore, Rucker, and Knox,

2001; Rucker & Moore, in press).

Historically, there has been a lack of standardizationand objectivity in gathering

exposure dat4 as field measurements are often difficult and unsafe to obtain during normal

work procedures. Professional judgement, although desirable, is subjective and often

influenced by personal bias (Moore & Garg, 1995). Suggestions have been made that the

work-relatedness of a disease (Kusnetz and Hutchinson,lg7g), or the presence of a

hazardous exposure (Moore & Garg,1995) should only be defined using a job analysis.

The physiological model proposed by Rodgers (1988, 1992), McAtamney and Corlett's

Rapid Upper Limb Assessment (RULA) (1993), and Moore and Garg's Strain Index

(1995) are examples of methodologies for assessment based on physiological,

biomechanical or epidemiological principles.

First introduced in 1995, the Strain Index was proposed as a semi-quantitative job

analysis methodology believed useful for predicting the risk of distal upper extremity

disorders to workers when evaluating job-related exertional demands. The Strain Index is



based on the multiplicative interactions of six task variables representing physical stress:

intensity of exertion, duration of exertion, efforts/minute, hand/wrist posture, speed of

work, and duration/day. Each of the six task variables when measured or estimated, is

assigned a rating value at one of five corresponding levels. The rating value for each task

variable is then assigned a multiplier. The product ofthe six multipliers generates a final

Strain Index (SI) score for a given exposure. Initial validation of the Strain Index was

conducted using data collected in a pork processing plant (Moore & Garg, 1994). When

compared with distal upper extremity morbidity and incidence rates, a threshold criterion

SI score of 5.0 was suggested to best distinguish between jobs that are "safe" and those

that are "hazardous".

There were a number of limitations and assumptions surrounding the Strain Index

which must be considered when assessing the usefulness ofthis anal¡ical tool. These

include, but are not limited to: the threshold criterion SI score of 5.0 being established

based on a relatively small number ofjob categories (n:25);the jobs were representative

of one industry and little variation amongst some of the task variables was observed; three

of the task variables rely on qualitative estimates; the investigators were not blinded for

health outcomes; and, test-retest reliability and inter-rater variability were not formally

evaluated.

Most recently, Knox and Moore (in press) and Rucker and Moore (in press) have

stated that their studies in turkey processing, and manufacturing (hose connector and



chair) respectivel¡ shed additional evidence of the external and predictive validity of the

Strain Index. The call for further validation ofthe Strain Index remains however (Moore

&' Garg, 1995; Knox & Moore, in press; Rucker & Moore, in press), as this semi-

quantitative job analysis methodology requires a larger and broader pool of data from

which to establish the best SI threshold criterion score to distinguish "safe" from

"hazardous" jobs.

This thesis documents the application ofthe Strain Index in window

manufacturing, where 9.6Yo of allmanufacturing WCB time loss claims occurred in the

province of Manitoba in the year 2000 Q.ü. Alberg, personal communication, July 6,2001),

The objective of the work is to establish underlying validity ofthe approach and to

distinguish "safe" and"hazardous" Strain Index scores for this industry. The usefulness of

reported subjective pain by workers as an early indicator of problematic jobs is also

evaluated. It is hypothesized that the Strain Index methodology will be capable of

identifying "safe" versus "hazardous" job exposures. However, due to the primarily

complex and multi-faceted nature ofthe window manufacturing jobs, the criterion

threshold value of 5.0 may need to be reassessed. It is also hypothesized that the report of

subjective pain by workers may be found to provide valuable insight into the early

identification of problematic jobs, as high mobility of this workforce leads to scepticism

regarding the potential under-reporting of morbidity claims.



CHAPTER 2

RE\rIEW OF THE LITERATURE

In 1995, the Strain Index was introduced to the ergonomics community as a

proposed semi-quantitative job methodology which could evaluate exertional demands, the

key component believed to cause ergonomic risk to workers (Moore &, Garg,1995

Hegman4 G*g, and Moore, 1997). A recent comparison ofthe osHA, RULA, and KEy

checklists for predicting health outcomes in a car manufacturing environment showed that

the checklists for the upper extremity performed poorly and their outputs were very

unreliable and inaccurate (Brodie, 1996). The Strain Index has been a welcomed change

from the standard checklist format (Freivalds & Kong, 2000) used by many in industry for

the purpose of conducting job risk assessment.

The attractiveness of the Strain Index is best explained by its approach to examine

the multiplicative interactions of six task variables (intensity of exertion, percent duration

of exertions, efforts per minute, hand/wrist posture, speed of work, and duration of task

per day) to determine the risk of distal upper extremity disorders, based on existing

knowledge and theory relating to biomechanical, epidemiological, and physiological

principles (Moore &, Garg,1995). It requires the three recognized categories of data

collection -- subjective judgments, systematic observations, and direct measurements as

described by Burdorf and van der Beek (1999), and the final Strain Index score takes into



consideration the duratior¡ frequency, and level of exposure for a given job. The search

for a common metric, one which can convert data collection from disparate measurement

methods into exposure measures ofthe same units has been of interest to investigators, as

it would facilitate a method to consistently measure exposure across jobs and facilitate

data reduction (Burdorf & van der Beek, 1999; Wells, et al., 1997;Winkel & Mathiasser¡

1994). Burdorf and van der Beek (1999) reported that the Strain Index is one example of

a cofilmon metric that is based on actual worþlace measurements and expert judgment,

yielding a distinctive dose-response relationship between the Strain Index score and the

incidence rate of distal upper extremity disorders.

The value of the Strain Index methodology is not limited to the identification of

"safe" versus'hazardous" jobs for risk of distal upper extremity disorders. Rather, it has

been suggested that the Strain Index would be of importance in providing ergonomic

guidelines in work design (Hegman et al., 1997;L:lr'&, Radwin, 1998; Moore & Garg,

1997), preventing worker discomfort and musculoskeletal disorders in repetitive hand-

intensive tasks (Lin & Radwin, 1998), and as a preventative measure in the identification

of hand activities likely to be related to the development of specific disorders such as

DeQuervain's tenosynovitis (Moore,1997) and flexor tendon entrapment (Moore, 2000).

Despite its newness, investigators have referenced the Strain Index methodology

(Brodie, 1996; Burdorf & van der Beek, r999:Burt, et a1.,2}}};colombini, 199g;

Freivalds & Kong, 2000; Gorsche, et a1.,1999:Joseplr, Reeve, Kitduü Hall-Counts, and



Long, 2000;Ln &, Radwiq 1998; Muggletor¡ Alleru and chappelJ,l999;punnett &

van der Beek, 2000:' Occhipinti, 1998; Spielholz, Silversteirl and Stuart, 1999;Tanak4

Wild, Cameron, and Freund, 1997), noting it as a "recognized toof'(Stephens & Kildufl

2000), and applauding it as a quantitative method for assessing various physical factors of

manual work (Tanaka, et a1.,1997). It has also been critior:edas one of a group of

publications related to exposure methodology (Drury, l9B7; Silversteþ Fine, and

Armstrong, 1986b; Tanaka & McGlothlin,lgg3) as being "inadequate", for providing

only partial or incomplete definition of the variables (Occhipinti, 1998). Yet, at the same

time, Occhipinti (1998) recognized the intent of these methodologies to incorporate a

range of risk factors within a concise index of exposure. Other studies have referred to the

Strain Index when discussing issues pertaining to the under-reporting of work-related

disorders in the worþlace (Pransky, Synder, Dembe, and Himmelstein, 1999), the

reproducibility of a selÊreport questionnaire for upper extremity musculoskeltal disorder

risk factors (Spielholz, et a1.,1999) and the association of occupational and non-

occupational risk factors with the prevalence of selÊreported carpal tunnel syndrome

(Tanaka, et al., 1997).

Validation of the Strain Index

In order to pass judgement on an exposure assessment tool, it is necessary to

conduct research to test the instrument's reliability and predictive and external validity. In

other words, "is it possible to produce the same outcome when the tool is used by *
evaluator on different occasions, or by more than one evaluator at the same time?" (test



-retest and inter-rater reliability), "does the tool have the ability to discriminate between

opposing exposure types, for example, "safe" versus "hazardous?" þredictive validity),

and "can the tool be used in a variety of different jobs and industries effectively?" (external

validity).

The Strain Index goes beyond the standard output of a checklist to accurately

predict an external outcome such as risk ofmusculoskeletal disorders and takes it to a

higher level, where it can be used to predict risk of i4iury (Brodie, 1996). The Strain

Index methodology requires only the collection of data, the assignment of rating values

and determination ofmultipliers for the six task variables, and the calculation of a Strain

Index score using simple multiplication (Moore &. Garg, 1995; Hegmann, Garg and

Moore; 1997).

using data from a previous pork processing study, Moore and Garg (1995)

evaluated the Strain Index methodology on 25 job categories representative oftypical

work practices within the industry. They reported that 12 positive and 13 negative job

categories were identified when compared against morbidity records. Further evaluation

showed Strain Index scores for the jobs with associated morbidity ('þositive") ranging

from 4.5 to 81, and for those with no associated morbidity ("negative"), between 0.5 and

4.5. The difference between groups was statistically significant (t : 4.05, df :23, p

<0.01)' A Strain Index criterion threshold score of 5.0 was then suggested as offering the

best discrimination between jobs that are "safe" and those that are "hazardous" for distal



upper extremity injuries to workers. Using this criterion, the Strain Index was able to

correctly classifi l l ofthe 12 positive jobs and all of the 13 negative jobs, yielding a

sensitivity of 0.92 and a specificity of 1.00.

Although this outcome appears extremely favourable, there were a number of

limitations and assumptions surrounding the Strain Index which must be considered when

assessing the value of this anal¡ical tool. These include, but are not limited to: the

threshold criterion SI score of 5.0 being established based on a relatively small number of

job categories (n :25);the jobs were representative of one industry and little variation

amongst some of the task variables was observed; three of the task variables rely on

qualitative estimates; the investigators were not blinded for health outcomes; and, test

-retest reliability and inter-rater variability was not formally evaluated. Fully aware of the

preliminary nature of their work, Moore and Garg (1995) called for additional research to

be conducted to test the reliability, predictive and external validity of the Strain Index.

Subsequent to their initial study, Moore and Garg (1996,1997) reported the

usefulness of the Strain Index in evaluating and redesigning jobs involving a demonstration

project in the red meat packing industry. The focus of this project was on the use of

participatory ergonomic teams to address musculoskeletalhazards. Strain Index exposure

data was collected and analyzed as an additional tool in the evaluative process þroblem

identification, problem evaluation, solution development, solution implementation, and

solution evaluation). For the three jobs evaluated, pulling leaf lard (SI:27),snatching



guts (SI :30.4), and pulling ribs (SI : 18), the Strain Index scores were consistent with

the observed morbidity. Redesign of the jobs resulted in the Strain Index scores dropping

to 3.0 for the leaf lard pull, and 4.5 for the rib pulling. Unfortunately, the solution for the

snatching of guts was not acceptable by the United States Drug Administration (USDA)

standards for this industry (Moore & Garg, 1997).

In addition to the Moore and Garg research group, use of the Strain Index,

although somewhat limited, have been attempted by others.

In1996, the National Institute of Occupational Safety and Health (NIOSH) began

to evaluate current methods for assessing ergonomic risk to the upper extremities. The

Strain Index was compared against OIVAS, VIRA, Postural Analysis in Simulated Real

Time, Ergonomic Job Analysis, Hand Exertion classification system, RULA, REBA,

WOPALAS, and Guidelines for rating work-related factors. The Strain Index scored

positively for (a) involving at least three levels for the upper limb, (b) explicit criteria, and

(c) having a balanced evaluation of all stressors; negative ratings were noted for (d) the

Index's ability to rate ergonomic stressors separately, and (e) its ability to apply to a

variety ofjobs. Only the WOPALAS methodology and the Guidelines for rating work-

related factors scored higher, with four out of five, and five out of five, respectively. The

goal ofthe NIOSH meetings is to agree on the use of a more universal observational

method when evaluating basic ergonomic stressors to the upper extremities. It is hoped

that using this approaclu the chosen methodology can be utilized in a wide range ofjobs

10



and industries (Burt, et a1.,2000).

Frievalds and Kong (2000) attempted to validate a quantitative risk assessment

upper extremities (CTD) model developed using grip force and hand motion data input

from a'touch glove" with the Strain Index for 11jobs. In this study, the regression of the

predicted incident rate with the actual incident rate was significant (l: 0.51; p : 0.5) for

the CTD risk model, but not for the Strain Index model (f :0.17;p:0.2).

Another comparative study to evaluate the accuracy of various assessment tools

and to evaluate ergonomic risk and associated outcomes has been reported by Josepll

et al. (2000). Approximately 750jobs, with two operators performing each job, at six car

manufacturing and assembly plants were chosen for their study. The Strain Index (Max

task) was compared against Expert opinion DUE, OSHA A score, Rodgers Max DUE

score, RULA Job Level Max Task, and the RULA Max C score for two situations: (a)

DUE symptoms with congruent medical findings and, (b) DUE symptoms only. A Strain

Index threshold criterion score of 7.0 was used. The researchers reported that most of the

assessment tools tested showed poor sensitivity, Ieading to an unacceptable level of false

positives. When compared against the other methodologies, the Strain Index however had

the second highest sensitivity readings, second only to the RULA Max C score.

Most recently, two studies examining the predictive and external validity ofthe

Strain Index have been completed in turkey processing (Knox & Moore, (in press)) and

11



chair, and hose connector manufacturing (Rucker & Moore, (in press)).

The methodology and analytical techniques of the Knox and Moore (in press) and

Rucker and Moore (in press) studies are similar. Each looked at avariety of 28 simple

jobs within their particular industries and evaluated the Strain Index for both left and right

sides (56 exposures) ofthe worker's body, as well as for the overall job as a whole. For

the latter, the highest SI score obtained for either side of the bod¡ for the specified job

was used as the overall score for that job. As per the original Moore and Garg (1995)

Strain Index paper, a threshold criterion Strain Index score of 5.0 was used to discriminate

between "safe" and "hazatdous" sides and jobs. In turkey processing, at least l0 job

cycles were observed and video taped for all the jobs studied. For both the chair, and hose

connector manufacturing jobs, a minimum of 5 job cycles were evaluated in a similar

fashion. Following the data collection and tabulation of the SI scores, OSHA logs were

reviewed for the three year period prior to the study period to obtain morbidity records

relating to the workers performing the specified jobs. The turkey processing jobs, when

evaluated for each of the 56 sides, had acorrespondng7l% morbidity rate; the

manufacturing jobs, had a correspondng 12.5% morbidity when the 56 sides were

evaluated.

When the evidence of association analyses between htazardand morbidity

classifications were conducted for the 28 jobs and 56 sides, both studies showed

statistically significant odds ratio results. Knox and Moore (in press) reported the
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following results for their turkey processing study: 28 jobs - sensitivity : 0.91; specificity

: 0.83, positive predictive value - 0.95;negative predictive value:0.71; odds ratio :

50.0; 56 sides - sensitivity : 0.86; specificity : 0.79;positive predictive value: 0.92;

negative predictive value: 0.65; odds ratio : 22.0. For the chair, and hose connector

manufacturing stud¡ Rucker and Moore (in press) reported the following values: 28 jobs -

sensitivity: 1.00; specificity:0.84; positive predictive value: 0.75;negative predictive

value : 1.00; empirical odds ratio : 106.6;56 sides - sensitivity: 1.00; specificity:0.g4;

positive predictive value: 0.47;negative predictive value: 1.00; empirical odds ratio :

73.2). Both studies concluded that the variability of the SI scores was largely due to the

temporal patterns of exertion (durations and frequencies). They also stated that the Strain

Index is capable of predicting separate exposure hazards, as seen by the results of the

analyses for the left and right sides of the workers' bodies. Based ofthe individual

findings of these studies, the authors report that there appears to be evidence that the

Strain Index methodology has both predictive and external validity.

Finally, the recently released Moore, Rucker, and Knox study (2001) looked at the

validity of the Strain Index and generic risk factors for predicting nontraumatic distal

upper extremity morbidity. Specifically, it evaluated the nine individual generic risk factors

(high repetitiveness; pinch grip; gloves; high forcefulness - SI; high forcefulness - all; non-

neutral posture; vibration; localized compression; cold), eight combinations ofthe generic

risk factors, the presence of any generic risk factor, and the Strain Index for 56 jobs from

the turkey processing and chair, and hose connector manufacturing industries. Moore,

13



Rucker, and Knox reported that the Strain Index had the largest estimated odds ratio

(108.3) of any of the exposure factors, and that it also had the best sensitivþ, specificity,

positive predictive value, and negative predictive value (all approximately 0.90) than any

of the individual or combinations of generic risk factors. For the pu{poses of this studS a

high predictive value was considered to æ > 0.75, and a low predictive value < 0.75.

The authors concluded that their results indicate that the Strain Index is a better'true"

measure of risk than the other generic risk factors studied. They cautioned as well, that

there is no "gold standard" for validating the presence or absence of a

neuromusculoskeletal hazard, nor is there a consensus method for determining when the

occurrence of morbidity represents evidence of ahazard.
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CHAPTER 3

METHODOLOGY

The design ofthis research is consistent with a longitudinal study (also known as a

cohort study), as it required the status ofthe exposure to be defined by a Strain Index

score before any evaluation of subjective pain and morbidity was made. The cohort

represented all workers that performed the study job exposures. The number of workers

remained consistent during the observation period, with no migration allowed. Due to the

nature of this study, a defined order ofprocess was also necessary in order to ensure that

the investigative team was blinded to all health outcomes until the exposure data collection

was completed and Strain Index (SI) scores tabulated.

The study methodology was approved by the Faculty of Medicine's Ethics

Committee at the University of Manitoba and by the General Manager ofthe company that

volunteered to participate in this thesis project. All participants were required to sign a

consent form acknowledging their understanding ofthe rationale and methods to be used

during the project (Appendix A). There was no special compensation given to the

workers, by either the company or investigative tean¡ for participating.

In order to avoid confirsion when comparing this study to those in the literature,
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there are several terms which require clear definition. For the purpose ofthis study, a

"job" refers to a category of work which best described the duties required to be

performed by the individual employee. Examples of a'Job" would include: cutting metal

clad, installing hardware, etc.. As each job may or may not require the worker to use

their distal upper extremity on both left and right sides oftheir body in a significant way,

each job has been evaluated using the side(s) most applicable for the duties being

performed. Each side of the worker's body has therefore been classified as a separate

"exposure". The final definition is "subjective pain". This term is used to describe the

symptoms of pair¡ stiffiress, tingling, and numbness, as a collective group, reported by

each worker on a confidential questionnaire. The worker may have experienced only one

of a combination of; or all four symptoms of "subjective pain" in a particular part(s) of

their distal upper extremity for "subjective pain" to be deemed present.

3.1. Selection of Suitable Exposures for Analysis

Forty-two window manufacturing-related exposures, requiring primary use ofthe

distal upper extremity (DUE), were chosen for this study conducted in Manitoba, Canada.

These exposures, either left, right, or both sides of the worker's body, were representative

of 34 simple and complex, multi-faceted jobs (Table 1). An attempt to gather a

representative sample of DUE jobs, from all company production departments, w¿ts made

in order to demonstrate the usefulness ofthe Strain Index methodology across industry-

specific work. The majority of the jobs were performed by one full-time employee (FTE)

per shift at any given time; data was collected on multiple workers performing the same
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Table 1.

Subject and Exposure Listinq

Subject Gender
ldentification

M-1
M-2
M-3
M4
M-5
M-6
M-7
M-8
M-9
M-10
M-11
M-12
M-13
M-13
M-14
M-14
M-15
M-16
M-17
M-18
M-19
M-20
M-21
M-22

P
-\)

Female
Male
Male
Male
Male
Male
Male
Female
Male
Male
Male
Female
Male
Male
Male
Male
Male
Female
Male
Male
Female
Male
Male
Male

Age Job Exposure
Number

56
45
20
45
49
39
35
28
48
34
60
21

46
46
62
62
30
26
36
39
43
43
46
38

1

2
3
4
5
6
7
I
I
10
11

12
13
14
15
16

7
16
17
18
19
18
20
21

Weather- Stripping Applied
lnstalling Hardware - Door Dept.
Sills ln and Swing Out
Edge Deleting
lnstalling Headers
Cutting Metal Clad
Glass Washing
Casement Screening
Tradesman's Choice Door Assembly
Wrapping Slabs
lnstalling Hardware - WWA
Trimming Brick Moulding
Screening - lnstalling Píns
Making Screens - Flat Table
Applying Hinges on Jambs
Applying Weather-Stripping to Jambs
Glass Washing
Applying Weather-Stripping to Jambs
Frame Assembly with Door Light
Applying Swiggle to Glass
Making Screens - Tilt Table
Applying Swiggle to Glass
lnstalling Windows into Doors
Making Sills

Exposure
ldentifier

Right
LefVRight
Right
LefURight
Right
LefURight
LefVRight
LefURight
Right
LefVRight
Right
Right
Right
Right
Right
Right
LefURight
Right
Left
Right
Right
LefURight
Right
Left

Work Experience
with Exposure

10 112 months
10 months
5 1/2 months
5 years I months
6 months
3 years
3 months
7 months
7 months
3 months
5 years
3 months
5 years
5 years
1 year
1 year
I years
8 months
11 months
I years 6 months
5 years
14 years
3 years 9 months
6 months



Table 1.

Subject and Exposure Listing cont'd

Subject Gender
ldentification

M-23
M-24
M-24
M-24
M-24
M-25
M-25
M-26
M-26
M-26
M-27
M-28
M-29
M -30

P
CO

Female
Male
Male
Male
Male
Female
Female
Female
Female
Female
Male
Male
Male
Female

Age Job Exposure
Number

30
44
44
44
44
32
32
42
42
42
49
32
41

20

22
23
24
25
26
27
28
29
30
31

19
32
33

1

Priming Window Jambs
Cutting Screen Retainer
Using Punch Press
Painting MetalClad
Flipping Metal Clad
Door Jamb Machine for Striker Plate
Door Jamb Machine for Hinges
Screening - Patio
Guiding Copy Router
Guiding Copy Router-A
Screening - Tilt Table
Making Steel Door lnsert Frames
Glazing and lnsert of Peepholes
Weather-Stripping Applied

Exposure
ldentifier

Right
LefURight
Left
Right
Left
Right
Right
Right
Right
Right
Right
LefVRight
Right
LefURight

Work Experience
with Exposure

3 months
1 year 6 months
I year 6 months
1 year 6 months
1 year 6 months
7 months
7 months
1 year
1 year
1 year
4 years
2 years
7 years B months
6 months



job to demonstrate inter-worker variability where possible. Twenty-two males and 9

females, between the ages of 20 and 62yearc of age participated in this study. Although no

discrimination based on sex, age, hand dominance, or first language was made, all workers

were required to have a minimum of 3 months job-specific experience. The company w¿rs

fully operational during the day, with some operations carrying over to the afternoon and

evening shifts. For logistical reasons, only workers on the fully operational day shift were

included in this study. There \¡/as no history of modifications to the work exposures

during the study period.

3.2 Collection of the Data

3.2.1 Variables Defined in the Strain Index

The task variable data (intensity of exertior¡ duration of exertion (oá exertional

cycle), efforts per minute, hand/wrist posture, speed of work, and duration per day) was

collected on-site at two plant locations, for forty-two separate exposures. The definitions

for each variable used in the original Strain Index study (Moore &, Garg, 1995) are ¿Is

follows:

Intensity of Exertion - an estimation ofthe strength required to perform the exposure

throughout one exertional cycle. It is either measured as a percentage of maximal strength

(Table 2), using the perceived effort guideline (Table 2), or by the job anaþt rating the

perceived effort of the worker using the Borg CR-10 scale (Borg, 1990) (Figure l).
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Table2.

Rating Criterion o/o MS" Borg Scaleb Perceived Effort

light
somewhat hard
hard
very hard
near maximal

<ljYo
t0% -29%
30%- 49%
s0% -79%

>80Yo

¿1

3

4-5
6-7
>7

barely noticeable or relaxed effort
noticeable or definite effort
obvious effort; unchanged facial expression
substantial effort; changes facial expression
uses shoulder or trunk to generate force

" Percentage of maximal strength
b Compared to the Borg CR-10 scale

Note. From "A l-Jser's Guide for the Strain Index", in J.s. Moore and A. G*g, lgg5,
American Journal of Industrial Hygiene Journal. 56. p. 457-458. (Appendix B)

Borg's CR-10 scale

0

0.5
I
2
aJ

4
5

6

7

8

9

10
a

Nothing at all
Extremely weak
Very weak
Weak
Moderate

Strong (heavy)

(ust noticeable)

(light)

Very strong (very heavy)

Extremely strong (alrnost max)
Maximal

Figure l. The Borg category ratio (CR)-10 scalet.

rFrom: Borg, G. (1990).
the perception of exefion.

Psychophysical scaling with applications in physical work and
ian Journal of Work. Environment and

20
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Duration of Exertion - the length of all exertions measwed in seconds during one

exertional cycle, divided by the total observation time ofthe exertional cycle measured in

seconds. The result is then multiplied by 100 to generate a figure that is recorded as the

percent duration of exertion ofthe cycle.

Exertional cycle - the period oftime an exertion is applied; synonymous with

"cycle" in the Strain Index methodology.

Duration of Recovery per Cycle - represents the exertional cycle time minus the

duration of exertion per cycle.

Efforts per Minute - the number of exertions that occur during one cycle, divided by the

total observation time of the cycle measured in minutes.

Hand/Wrist Posture - an estimation of the hand or wrist position relative to neutral for

wrist extension, wrist flexion, or ulnar deviation. The estimated angle of deviation is

assessed for any or all positions if they apply to the current job being assessed. For each

range of deviation, an associated perceived posture guideline is available to compare

against (see Table 3).
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Table 3.

Rating
Criterion

Wrist
Extension"

Perceived Posture

good 1l-25 6-15 ll-15 nearneutral

Wrist (JInar

Flexion" Deviation'

fair
bad
very bad

26-40
4t-55
>60

16-30
3l-50
>50

16-20
2t -25

>25

non-neutral
marked deviation
near extreme

" Derived from data presented in Stetson, D.s., Keyserling, w.M., Silverstein, 8.A., and
Leonard, J.A. (1991).

Note. From'i{ [Jser's Guide for the strain Index", in J.s. Moore and A. G*g, lgg5,
American Industrial Hygiene Association Journal 56. p.457-458. (Appendix B)

Speed of V/ork - an estimation of how quickly the job is being performed. The observed

pace can either be divided by Methods-Time Measurement (MTM)-l's predicted pace and

expressed as a percentage of predicted (Bames, 1980) (Table 4), or by the job analyst

rating the worker's perceived speed using the verbal descriptors (Table 4).

Table 4.

Rating Criterion Compared to MTM-I " Perceived Speed

very slow
slow
fair
fast
very fast

<80yo
8t -90%
9r - 100%

t01 - 115%
>ll5Y"

extremely relaxed pace
'taking one's own time"
"normal" speed of motion
rushed, but able to keep up
rushed and barely or unable to keep up

,TheobservedpaceisdividedbyMTM-1'spredictedpaceand"*p@

Note. From "A user's Guide for the strain Index", in J.s. Moore and A. G*g, lgg5,
lene
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Duration of Task per Day - recorded in number of hours, determined either by direct

measurement using a stopwatclr" or obtained from plant personneyrecords.

3.2.2 Variables Used in Present Studv

In this study, the intensity of exertion for each exposure was rated by the worker

using a visual Borg CR-10 scale (Figure 1). The worker was asked to choose a number

from the scale based on the corresponding descriptions of perceived effort. The speed of

work was measured using a visual list of the perceived speed guidelines from the "I-Iser's

Guide for the Strain Index" in Moore and Garg (1995) (Appendix B). Each worker was

asked to choose the level of work pace that best described the exposure being assessed.

Where the use of written English was problematic, the Borg CR-10 and/or perceived

speed options were read to the worker, or translated by another fully bilingual individual

who was not in a supervisory or management role with the company. This procedure was

deemed to give a more accurate reflection of the work demands, due to the job-specific

experience level of the workers.

3.2.3 Procedures

Each exposure was documented using Bmm videography. Ten job cycles

(minimum of 3, average of 7.25) were observed to obtain a representative sample of the

specific requirements for each exposure. An additional2 job cycles were observed, but

not videotaped, in order that goniometer readings of representative hand/wrist postures

could be measured by the principal investigator and recorded. Although not required
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by the Strain Index methodology, as the hand/wrist posture is an estimated visual measure,

this approach was deemed appropriate as an additional source of information in the event

difficulties arose when the videotapes were analyzed. In this industry, the hand/wrist

postures were observed to be extremely awkward due to the multiple deviations and quick

hand action required by most of the work practices. Warehouse Persons (formerly named

Lead Hands or Departmental Supervisors) confirmed that the duration each exposure was

performed per day, and that the recorded activities were representative of the company's

performance standards. Demographic information and verbal responses to questiors

concerning the perceived intensity of exertion and speed of work were collected from the

worker and recorded during an interview process before and after the videotaping

respectively. Each worker was asked to complete an "Assessment of Risk Factors for

Distal Upper Extremity and Shoulder Disorders" questionnaire (@ Arun Garg,l9g7)

(Appendix C) during a subsequent interview process in order to gather additional

demographic and subjective pain assessment data. 'Where 
language barriers prohibited the

accurate collection of information, a bilingual co-worker selected by the employee was

invited to participate as an interpreter. When no other employee spoke the same language,

the worker was permitted to take the questionnaire home and complete it with a bilingual

family member or friend.

3.3 Anaþsis of the Exposure Data

3.3.1 Calculation of the Strain Index

The Strain Index methodology required the data collected for the six task variables
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to be assigned a rating of 1,2,3,4, or 5 which corresponded with the appropriate categories

in Table 5.

Table 5.

Assignment of Task Variable Rating Values

Rating lntensity of Exertion Duration of Efforts per Hand,/Wrist Speed of O*ation per
Values Exertion Minute posture Work Dav

1 light <10 <4 verygood veryslow <l hour
2 somewhat hard
3 hard
4 veryhard
5 near maximal

10-20 4-8 good slow l-2hours

>80 > 20 verv harl verv fact >1 hnrrrc

Note. From "A user's Guide for the strain Index", in J.s. Moore and A. G*g, lggs,
American Industrial Hygiene Association Journal. 56. p.457-458. (Appendix B)

For example, ifthe measured %o ùnation of exertion calculated for an exposure

was 58%o, then the rating value assigned would be "4". For hand/wrist posture, the

deviation (wrist extension, wrist flexion, or ulnar deviation) with the angle producing the

highest rating criterion (not the largest angle) per exposure trial would be assessed for an

appropriate rating value. An example to illustrate this point would be: given, Trial'X":

wrist extension - 26 degrees; wrist flexion - not applicable; ulnar deviat ion - 26 degrees.

The rating criterion is as follows: wrist extension - 26 degrees - "fair"; ulnar deviation - 25

degrees - "bad". Although both wrist extension and ulnar deviation have the same angle

deviatioñs, the rating criterion for ulnar deviation is higher and this value must be used

when the rating values are assigned.

30-49 9-14 fair
50 -79 15 - 19 bad

fair 2-4hours
fast 4-Shours
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Upon completion ofthis step, each ratngvalue for each task variable was assigned

a multiplier from Table 6.

Table 6.

Assienment of Task Variable Multipliers

Rating Intensity of Exertion Duration of Efforts per Hand/wrist speed of
Values Exertion Minute Posture Work

Duration per

0.2s
0.5

0.7s
1.049

513

0.5
1.0

1.5

2.0

0.5
1.0

1.5

2.0

1.0

1.0

1.5

2.0

1.0

1.0

1.0

1.5

2.03.0" 3.0" 3.0 1.5
" If duration of exertion is 100%, then efforts/minute multiplier should be set to 3.0

Note. From the 'user's Guide for the strain Index', in J.s. Moore and A. G*g, lgg5,
American Industrial Hygiene Association Journal. 56. p.457-458. (Appendix B)

Continuing with the %ó duration of exertion example, the rating value of "4" would

be found in the left column and a line drawn over to the multiplier of '2.0" found under the

heading of "Duration of Exertion". The multiplier would then be placed in its correct

position as per Figure 2 in order to begin the calculation ofthe Strain Index score for the

trial.
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Intensþ of Duration of Efforts per FIand/wrist Speed of Duration of
Exertion Exertion Minute Posture work Task sI score

XXXXX

Figure 2. Formula for entering the task variable multþliers
to calculate the Strain Index score.

3.3.2 Management ofthe Data

Using the video recordings, two job analysts observed, measured and recorded the

task variables relating to duration of exertion (Yo of exertional cycle) and efforts per

minute. The hand/wrist posture was analyzed by the principal investigator who was

experienced in joint angle readings. The values of intensity of exertion, speed of work,

and duration per day were provided to the job analysts on field collection sheets for

incorporation with the three other variables. The intensity of exertion was measured using

the Borg CR-10 scale (Figure 1), and the speed of work by using the perceived speed of

work guidelines (Table 3). Any questions arising from the analysis process were resolved

by consensus; in the case of the hand/wrist posture, by using the goniometer measurements

collected during the additional two exertional cycles. A Strain Index score was calculated

for each individual trial and each ofthe 42 exposures following the protocol described by

Moore and Garg (1995). The mediar¡ as opposed to the mean, of the exposure data was

calculated (see Discussion 4.6.2).
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3.4 Hazard, classification of ttsafett versus ttHazardous, Exposures

3.4.1 Variables Defined in the Strain Index

As described in Moore and Garg (1995), there is an increased risk of

musculoskeletal disorders occurring in workers exposed to one or more ofthe following

stressors: intensity, frequenc¡ and duration. The task variables which comprise the Strain

Index equation therefore reflect these stressors as they relate to work performed during an

exertional cycle. The definitions of "safe" and'.1naz.ardous" when used in the context of

the Strain Index refer to jobs, the Strain Index does not assess individual workers. Moore

and Garg (1995) chose to define a "safe" job (SI < 3.0) as one where workers are not at

increased risk of distal upper extremity disorders. This classification however, does not

imply that although the job is not hazardous, there is no exposure to musculoskeletal

stressors. Conversely, "hazardous" jobs/separate exposures (SI > 7.0) cause the worker to

be exposed to one or more of the stressors.

3.4.2 Variables Used in Present Study

For this study, Strain Index scores for each ofthe 42 separate exposures were

initially compared against a threshold value of 5.0, as per the suggestion of Moore and

Garg (1995). An exposure was categorized as "safe" with a Strain Index score of

0 - 4.99; a"hazardous" exposure was indicated when the Strain Index score was 5.0 or

higher. Further analyses were then conducted to determine which task variable made the

largest relative weight contribution to the final Strain Index score, and to ascertain whether

the threshold value of 5.0 did indeed offer the best discrimination between the two
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categories for jobs performed in the window manufacturing industry.

3.5 Subjective Pain

3.5.1 Subjective Pain Assessment

Following the calculation of the Strain Index scores for all trials and all exposures,

an analysis was conducted to ascertain whether an association existed between the Strain

Index score and the subjective report of distal upper extremity exposure-related pain.

These symptoms included: pain, stiffiress, numbness, and/or tingling to the elbow, forearm"

hand/wrist. Each worker was interviewed and required to complete an "Assessment of

Risk Factors for Distal Upper Extremity and Shoulder Disorders" questionnaire (@ Arun

Garg) (Appendix C). The report of subjective work-related pain was limited to those

symptoms felt to have occurred due to the specific exposure being assessed. Only

questions #31 and 32 of the questionnaire were used for the purpose gathering subjective

patndata.

3.5.2 Subjective Pain Classification

As the pulpose of assessing whether the association between subjective pain and

"safe" versus "hazardous" exposures was to determine whether this type of analysis could

provide earlier detection for the identification of problematic jobs, all four symptom types

þain, stiffiress, tingling, and numbness) were grouped as one category. Each exposure

was assigned a subjective pain classification based on the occrrïence ('þositive") or

non-occurrence ("negative') ofrelated pain symptoms experienced by the worker(s)
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performing that job. A'þositive" classification was considered to be a report of one or

more of the symptoms occurring in the past 12 months after the commencement ofthe

current job. In addition, the worker was asked to report only those symptoms believed to

be a direct result of the job demands of the specific exposure. A "negative" classification

indicated that no symptoms associated with the exposure were reported by the worker.

3.6 Morbidity

3.6.1 MorbidityAssessment

A review ofthe V/orkers Compensation Board of Manitoba "Employer Report of

Injury or Occupational Disease" forms (Appendix D) for the 2 year period during the

on-site evaluation was conducted following the subjective pain assessment (see Discussion

4.6.3). The principal investigator, schooled in kinesiology, health and safety, and

accredited in ergonomics, analyzed the WCB records for reported cases of distal upper

extremity disorders related to musculoskeletal origin. Any related injury was specified as

either left- or right-sided and counted as one case of morbidity for that specific exposure.

3.6.2 Morbidity Classification

Each exposure was assigned a morbidity classification based on the occuffence

('þositive") or non-occurrence ("negative") of a work-related urjury to the worker(s)

performing the specific exposure. If more than one occr¡rrence ofmorbidity \¡ias reported

per exposure, the classification remained as'þositive" with no discrimination made fo¡ the

additional associated morbidity.
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3.7 Data Anaþsis

SAS version 8.0 was used to investigate the relationships between the task

variables and the resultant Strain Index score for each ofthe 42 exposures. A fuither

analysis was conducted to establish whether predictive validity existed when associations

between the Strain Index scores and the categories of"safe" versus "hazardous"

exposures, subjective pain, and morbidity classifications were compared against the

suggested threshold criterion of 5.0 (Moore & Garg,1995). The external vatidity of the

Strain Index was then tested to determine whether indeed this value was the best threshold

for discriminating between "safe" and*hazardous" jobs in window manufacturing.

The data was entered using two distinct scales of measurement. Continuous

variables included the percent duration of exertion, efforts per minute and the Strain Index

scores. Ordinal categorical variables included the rating values for intensity of exertion,

percent duration of exertion, efforts per minute, hand/wrist posture, speed of work, and

duration per day. The "safe" versus "hazardous" exposures, subjective pain, and morbidity

classifications were treated as dichotomous nominal variables, each being reported as

either'þositive" or "negative".

Student's t-tests were used to compare the mean values ofpercent duration of

exertion and efforts per minute between the two hazard (subjective pain and morbidity)

classifications. The Chi-square test for independence was used to assess the association of

the task variable ratings with subjective pain and morbidity. Evidence and strength of
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association between the categories of "safe" versus "hazardous" exposures, with

subjective pain and morbidity was evaluated using the likelihood ratio (LR) test for

independence and odds ratio were estimated, respectively. The acceptable level oftype I

elror was established at a value of 0.05, with no adjustments for multiple comparisons.

The Fisher's exact test (2tailed) was utilized to determine statistical significance if at least

one cell of the 2 x2 conttngency tables had a count of less than 5.

The sensitivity, specificity, positive predictive value, and negative predictive values

were calculated for both subjective pain (n:40 exposures) and morbidity (n:42

exposures) classifications relative to selected threshold criterion values in order to

determine the predictive validity ofthe Strain Index. External validity was assessed by

plotting the sensitivity and I - specificity on receiver-operator characteristic (ROC) curves

to establish the best trade-offpoint between the sensitivity and specificity at various Strain

Index score cut-offvalues for both subjective pain and morbidity. The results were then

verified by constructing tables demonstrating the effect of varying the threshold on the

strength of association with outcomes.
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CHAPTER 4

RESULTS AND DISCUSSION

Results

4.1 Exposure Data

4.1.1 Range of Strain Index Scores for all Exposures Within Jobs

Inspection of Table 7 shows a range of Strain Index scores from I .5 to 162 for the

exposures examined within the window manufacturing jobs. The presence or absence of

subjective pain andlor morbidity in the workers performing each exposure are also

presented as either positive or negative classifications respectively. Statistical analysis

established a median score of 44.25 for the 42 exposures with the upper quadrile

(75th%tle) at 81.

4.1.2 Task Variable Data and Resultant Strain Index Scores

When the task variables \¡/ere compared across the 42 exposures, the majority of

the work was rated as being "somewhat hard" in intensity, taking 50-80*percent of the

exertional cycle, with >20 efforts per minute and requiring very bad hand/wrist posture.

These exposures were performed at a"fau." speed for an average 4 - 8 hours per day

(Table 8).
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Table 7.

All Exoosures ln Order of Sl Score From Hiqhest to Lowest

Exposure ldentifier

lnstalling Hardware - Door
Tradesman's Choice -Doors
Making Steel Door lnsert Frames
Making Steel Door lnsert Frames
Wrapping Slabs
Making Screens (flat table)
Guiding Copy Router
Guiding Copy Router-A
Making Screens -patio
lnstalling Hardware - Door
Applying Weatherstripping to Jambs
Frame Assembly with Door Light
Making Screens (on tilt)
lnstalling Windows into Doors
Door Jamb Machine Operation for Striker plate
Priming Window Jambs
Edge Deleting
Glass Washing
Trimming Brick Moulding
Applying Swiggle to Glass
lnstalling Headers
Wrapping Slabs
Door Jamb Machine Operation for Hinges
Screening - lnstalling Pins
Cutting Screen Retainer
Casement Screening

\,

FTE Exposure

1

1

1

1

1

1

1

1

1

1

2
1

2
1

1

1

1

2
1

1

1

1

1

1

1

1

Left
Right
Left
Right
Right
Right
Right
Right
Right
Right
Right
Left
Right
Right
Right
Right
Left
Left
Right
Left
Right
Left
Right
Right
Right
Right

Strain lndex Score
(calculated from median
variables from trials)

162
162
162
162

121.5
121.5
121.5
121.5
108
8l
81

81

81

81

81

75.9
60.8
54
54
54
48. 40.5
36

33.8
30.4
27

Subjective Pain Morbidity

P

P

N

N

N

P

P

P

P

P

P

N

P

P

P
no data

P

P

no data
N

N

N

P

P

N

N

N

N

N

N

N

N

P

P

P
N

P

N

N

N

N

N

N

N

P

N

N

N

N

N

N

N



Table 7.

All Exposures ln Order of Sl Score From Hiqhest to Lowest cont'd

Exposure ldentifier FTE Exposure

lnstalling Hardware WWA
Edge Deleting
Applying Hinges on Jambs
Apply Swiggle to Glass
Sills ln and Out Swing
Cutting Screen Retainer
Making Sills
Glass Washing
Glazing and lnsert of Peepholes
Weather Stripping Applied
Weather Stripping Applied
Using Punch Press
Cutting Metal Clad
Painting Metal Clad
Flipping Metal Clad
Cutting Metal Clad

\,
Ltr

1

1

1

2
1

1

1

2
1

1

2
1

1

1

1

1

Right
Right
Right
Right
Right
Left
Left
Right
Right
Left
Right
Left
Left
Right
Left
Right

Strain lndex Score
(calculated from median
variables from trials)

27
27
27

22.5
18

17.7
12
o
o

6.75
6.75
6.75
4.5
4.5
4.5
1.5

Subjective Pain

N

P

P

N

N

N

N

P

P

P

P

N

N

N

N
P

Morbidity

N

N

N

N

N

N

N

N

N

N

N

N

P

N

N

N



Table 8.

Majority Rankings of Task Variables - All Exposures

The individual breakdown of task variables for each exposure with the

corresponding Strain Index Score is found in Table 9. When the Strain Index scores were

calculated using the median of the task variables from the trials of each exposure (msi50),

and then from the median of the SI from the trials (si50), no significant difference was

found (t:0.28, df :41, p:0.78). The principal investigator chose to analyzethe

remainder of the study using the Strain Index score calculated from the median of the task

variables from the trials (msi50) for each exposure.

Multiple regression results of the weighted contribution of each task variable

indicated that the intensity of exertion accounted for the highest partial I value (0.3657)

(Table 10).

Task Variable Rating Ranking Exposure Results

Intensity of
Exertion

somewhat hard 2 45.24%

Duration of
Exertion

50 - 79% of cycle;
> 80Yo

4
5

40.48%
40.48%

EffortsA4inute >20 5 59.52%

Hand/Wrist Posture very bad 5 64.29%

Speed fair J 76.r9%

Duration per Day 4 - 8 hours 4 59.52%
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Table 9.

Task Variables and Strain lndex Scores for all Exposures

Exposure ldentifier

Weather-Stripping Applied

lnstalling Hardware - Door Dept.

Sills ln and Swing Out
Edge Deleting

lnstalling Headers
Cutting Metal Clad

Glass Washing

Casement Screening
Tradesman's Choice Door Assembly
Wrapping Slabs

lnstalling Hardware - WWA
Trimming Brick Mould
Screening - Applying Pins
Screening -Flat Table
Applying Hinges on Jambs
Applying Weather-Stripping to Jambs
Frame Assembly with Door Light
Applying Swiggle to Glass

Screening - Tilt Table
lnstalling Windows into Doors
Making Sills
Priming Windor Jambs
Cutting Screen Retainer

Using Punch Press
Painting Metal Clad

\,\]

FTE Exposure

1

2
1

1

1

1

1

1

1

1

2

2
1

1

1

1

1

1
,|

1

1

2
1

1

2
2
1

1

1

1

1

1

1

lntensity
of

Exertion

lefl
right
left

right
right
left

right
right
left

right
left

right
right
right
left

right
right
right
right
right
right
right
left
left

right
right
right
left

right
left

right
left

right

light 75
somewhat hard 15.5

hard 83.3
somewhat hard 91.4
somewhat hard 21.5
somewhat hard 95.5
somewhat hard 95.7

hard 51.8
light 18.3
light 26.8

somewhat hard 86.7
somewhat hard 77.8

light 64.2
hard 66.9

somewhat hard 77.7
hard 81.7

somewhat hard 49.5
hard 66.7
hard 80.3

very hard 78.1
somewhat hard 37.5
somewhat hard 94.3

hard 67.1

somewhat hard 80.8
hard 66.6
hard 61.9

somewhat hard 71.3
light 57.1

somewhat hard 79.3
somewhat hard 45

hard 40
somewhat hard 55.6

light 73.2

Duration Efforts Hand/ Speed Duration Strain lndex Score Strain lndex Scoreof per Wrist of per msi50 si50
Exertion (%) Minute Posture Work Day (Sl calculated from median (median of Sl from trials)

varlables from trials)

28.3
8

31.9
19.8
18.9
30

15.6
16.4

39.2
32.2
20

13.8

34.9
24.6

'13

13.9
15.5
20.4
9.3

20.9
15.5
38.3

11

25.6
6.9

34.5
43.3

+5.7
31.8

11

12

12.5
135.2

fair
very bad
very bad
very bad
very bad
very bad

bad

bad
very bad

very good

bad
good

very bad
very bad
very bad
very bad
very bad
very bad
very bad
very bad
very bad
very bad
very bad

bad
very bad
very bad
very bad

bad
very bad
very bad

bad
very good

very bad

fair 2 -4 hours
fair 2 -4 hours
fair 4-Shours
fair 4-Shours
fair 4-Shours
lair 2-4hours
fair 2-4hours
fair 4-Shours
fair I -2 hours
fair I -2 hours
fair 4-Shours
fair 4-Shours
fast 4-Shours
fast 4-Shours
fast 4-Shours
fast 4-Shours
fair 4-Shours
fair 1 -2 hours
fair 1 -2 hours
iair 2-4hours
fair 4-Shours
fair 4-Shours
fast 4-Shours
Íai¡ 4-Shours
lair 4-Shours
fair 2-4hours
fast 4-Shours
slow 4-8hours
fast 2-4hours
fair 2-4hours
fast 2-4 hours
fast 1-2 hours
Íair <= t hour

6.8
6.8
162
81
.t8

60.8
27
48
I

1.5
54
I

27
162

40.5
121.5

27
54

33.8
121.5

27
81

81

54
22.5
81

8'l
.t2

76
17.7
30.4
6.8
4.5

6.8
6.8
162
81

22.5
60.8
20.3
48
4.5
1.5

54
18
27
162

40.5
121.5

27
54
27

121.5
27
81

81

54
21

81

81

12

75.9
15.2

30.4
6.8
4.5



Table 9.

ïask Variables and Strain lndex Scores for all Eroosures cont'd

Exposure ldentifier

Flipping Metal Clad
Door Jamb Machining for Striker Plate
Door Jamb Machining for Hinges
Screening - Patio
Guiding Copy Router
Guiding Copy Router-A
Making Steel Door lnsert Frames

Glazing and lnsert of Peepholes

\^)
(I¡

FTE Exposure

1

1

1

1

1

1

1

1

1

lntens¡ty
of

Exertion

light
hard

hard
hard

very hard
very hard
very hard
very hard

somewhat hard

left
right
right
right
right
right
left

right
right

Duration
of

Exertion (70)

'100

100
55.6
65.2
91.2
100
91.8
92.9
74.4

Efforts Hand/
per Wrist

Minute Posture

47.9 bad
93.3 very bad
16.7 very bad
30.9 very bad
37.6 fair
31.2 fair
16.4 very bad
31.8 bad
75.3 bad

Speed
of

Work

fair
fair
fair
fair
fair
fair
fair
fair
fair

Duration
per
Day

<= t hour
4 - I hours
4 - 8 hours
4 - 8 hours
4 - I hours
4 - 8 hours
4 - 8 hours
4 - I hours
<= I hour

msi50 si50
(Sl calculated from median (median of Sl from trlals)

variables from trials)

Strain lndex Score

4.5
81

36
108

121.5
121.5

162
162
I

Strain lndex Score

4.7
81

36
126

114.8
121.5
162
162
I



TaskVariable É partial F ot¡o Probability

Intensity of
Exertion

0.36s7 134.89 p <.0001

Efforts per Minute 0.1043 38.48 p <.0001

Duration per Day 0.0416 15.35 p: .0004

Hand/Wrist Posture 0.0393 14.49 p: .0005

Speed of Work 0.0235 8.66 p: .0058

o/o Duration of
Exertion

0.0184 6.78 p: .0134

Table 10.

Multiple Reeression Analysis of the Relative Contributions ofthe Six Task Variables

4.2 Sub-iective Pain - Assessment and Classification

Twenty-four questionnaires addressing the presence ('þositive") or absence

("negative") of subjective pain (exposure-related upper extremity pain, stiffiress, tingling,

and./or numbness) involving the distal upper extremities were completed by the workers.

Four of the original cohort were not available to participate in this part of the study, as

they had left the employment of the company shortly after the video taping was completed

and the detailed interview and questionnaire process commenced. As a result, trimming

brick mould and priming window jambs were eliminated from the exposure list. One job,

glass washing, \ryas not eliminated as there were two full time employees (FTEs) observed

for bilateral (Ieft, right) exposures originally; the data was adjusted to reflect the results

from only one FTE. The following results are therefore representative oftwenty-four

workers reporting on the presence or absence of work-related subjective pain for 3l jobs,
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represented by 40 exposures.

Twenty-three (57.5%) of the 40 e4posure results observed were associated with

related subjective pain" and 17 (42.5%) ofthe exposures were not. Table 11 shows the

distribution of the task variables for the exposures associated with related subjective pain.

The mean SI score for the presence of subjective pain ('þositive" symptoms) classification

was 64.761(std. deviation- 50.223; range 1.5 - 162);the mean SI score for the absence of

subjective pain ("negative" symptoms) classification was 48.43 (std. deviation - 52.539;

range 4.5 - 162). The differences in the mean SI scores between the presence and absence

of subjective pain classifications was not significant (t : -1.00, df : 38, p = 0.3251).

The majority ofthe exposures with subjective pain were characteraed,by work that

was of "somewhat hard" intensity, with exertional durations of 50 - 80* percent ofthe

cycle, > 20 efforts per minute, with very bad hand/wrist posture. The speed was "fair"

and the work done 4 - 8 hours of the day (Table l2).
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Table 11.
Characteristics of the Task VarÌables Associated With Exposure-Related Subiective Pain

Exposure ldentifier Exposure lntensity Duration of
Exertion

lnstalling Hardware - Door Dept.
Tradesman's Choice Door Assembly
Glass Washing
Making Screens on Flat Table
Guiding Copy Router
Guiding Copy Router-A
Patio Screens
lnstall Hardware - Door Dept.
Apply Weatherstripping to Jambs
Making Screens on Tilt Table
lnstall Windows into Doors
Door Jamb Machine Operation for Striker Plate
Glass Washing
Edge Deleting
Door Jamb Machine Operation for Hinges
Screening - Applying Pins
Applying Swiggle to Glass
Apply Hinges on Jambs
Edge Deleting
Glazing and lnsert of Peepholes
Weatherstripping Applied
Weatherstripping Applied
Cutting Metal Clad

+-Þ

left hard
right hard
right somewhat hard
right very hard
right very hard
right very hard
right hard
right somewhat hard
right somewhat hard
right hard
right somewhat hard
right somewhat hard
left somewhat hard
left somewhat hard
right somewhat hard
right hard
right hard
right somewhat hard
right somewhat hard
right somewhat hard
right light
left light
right light

Efforts/Minute Hand/Wrist
Posture

83.3
66.9
76.2
78.1
91.2
100
65.2
91.4
95.5
61.9
71.3
100
79.1
95.5
55.6
80.3
77.2
37.5
95.7
74.4
55
75

26.8

31.9
24.6
60.8
20.9
37.6
31.2
30.9
19.8
41

34.5
43.3
93.3
26.7
30

16.6
9.3
8.ô
15.5
15.6
75.3
21

28.3
32.2

Speed of
Work

very bad
very bad

good
very bad

fair
fair

very bad
very bad
very bad
very bad
very bad
very bad

bad
very bad
very bad
very bad
very bad
very bad

bad
bad

very bad
fair

very good

Duration
per Day

fair
fast
fair
fair
fair
fair
fair
lair
fair
fair
fast
fair
fair
fair
fair
fair
fair
fair
fair
fair
fair
fair
fair

Sl Score

four to eight 162
four to eight 162
four to eight '141.8
two to four 121.5

four to eight 121.5
four to eight 121.5
four to eight 108
four to eight 81
four to eight 81
two to four 81

four to eight 81
four to eight 81
four to eight 72
two to four 60.75

four to eight 36
one to two 33.8

four to eight 31.7
four to eight 27
two to four 27

less than one I
two to four 11.4
two to four 6.75
one to two 1.5



Table 12.

Majority Rankings - Subjective Pain Occurrences

The mean percentage duration of exertion among the 23 exposures with the

presence of subjective pain was 73.506(std. dev. :22.633). The mean percentage

duration of exertion among the 17 exposures in which subjective pain was absent, was

62.837 (std. dev. :23.802). The difference between the two groups was not significant

(t: -1 .44, df :38, p = 0.1575). The mean efforts per minute for the 23 exposures with

the presence of subjective pain was29.48 (std. dev. :20.249). The mean efforts per

minute for the 17 exposures absent of subjective pain was29.47 (std. dev. :29.972). The

difference between the two groups was not significant (t: -0.00, df :3g, p : 0.9990).

TaskVariable Rating Ranking Exposure Results

lntensity of
Exertion

somewhat hard 2 s2.17%

Duration of
Exertion

s0-79
>80

4
5

43.47%
43.47%

Efforts/lVfinute >_ 20 5 65.22%

Hand/V/rist Posture very bad 5 65.22%

Speed fatr J 9t.30%

Duration per Day 4 - 8 hours 4 60.87%
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4.3 Morbidity Assessment and Classification

As worker participation was not required to gather the morbidity dat4 the absence

of the four workers who had terminated their employment with the company did not affect

this section of the analysis.

For the 42 exposures, 6 (14.29Yo) were 'þositive" þresence of an injury) and 36

(85.7%) were "negative" (no injury reported) for one or more occurrences of distal upper

extremity morbidity. The mean SI score for'þositive" morbidity classification ìilas 81.75

(std. deviation - 46.016; range of 4.5 - 121.5); the mean SI score for "negative" morbidity

classification was 53.807 (std. deviation - 50.356;range of 1.5 - 162). The differences in

the mean SI scores between the'þositive" and "negative" morbidity classifications was not

significant (t: -l .28, df :40, p : 0.2085). Five (53.3%) of the 6 injuries occurred amongst

female employees, with 1 (16.66%) occurring in a male worker. Four employees

accounted for the 6 exposures with injuries; one female worker had a single lrjury which

was reflected in three exposures.

Ofthe 6 exposures where inju.y was present, the associated upper extremity distal

disorders included: three (50o/o) with numbness in the fingers (making patio screens,

guiding copy router, guiding copy router-A), I (16.66%) with tendinitis ofthe

wrist/forearm (applying weather stripping to jambs), I (16.66%) with a sore hand from

twisting and additional pressure while using a dull knife (trimming brick mould), and 1

(16.66%) with pain in the elbow (cutring metal clad, left exposure) (Table 13) . The
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Table 13.
Characteristics of Exoosures Associated with Morbiditv

Exposure ldentifler Exposure Intensity

Guiding Copy Router-A
Guiding Copy Router
Making Patio Screens
Applying Weather Stripping to Jambs
Trimming Brick Mould

Cutting Metal Clad

+-

right very hard
right very hard
right hard
right somewhat hard
right hard

lefr light

Duration of
Exertlon

(% Job cycle)

100
91.2
65.2
94.3
66.7

18.3

Efforts/MÍnute Hand/Wrist
Posture

31.2
37.6
30.9
38.3
20.4

39.2

Speed of
Work

fair
fair

very bad
very bad
very bad

very bad

Duratlon Sl Score
per Day

Þir
fair
fair
fair
fair

fair

4-Shours '121.5

4-Shours 121.5
4-Shours 108
4-Shours 81
1-2hours 54

1-2hours 4.5

lnJury

numbness ln fingers
numbness in fingers
numbness in fingers

tendon¡tis
sore; from twisting and additional

pressure using a dull kniþ
pain

Body Part(s)
lnJured

hand
hand
hand

wrist/furearm
hand

elbow



exposures associated with these injuries were characterized by the majority rankings of:

intensity of exertions ranging from "somewhat hard" to 'Very hard", the percent duration

>- 80yo of the cycle, > 20 efforts per minute, and very bad hand/wrist posture. The speed

of work was "fair" and the duration of work per day 4 - 8 hours (Table 14). The individual

task variables of the exposures associated with each injury can be inspected in Table 13.

Table 14.

Majorit)¡ Rankings - Morbidity Occurrences

The mean percentage duration of exertion among the 6 exposures with the presence

of morbidity was 72.608 (std. dev. : 30.339). The mean percentage duration of exertion

among the 36 exposures absent of morbidity was 68.588 (std. dev. :21.955). The

difference between the two groups was not significant (t : -0.39, df :40, p: 0.6961).

The mean efforts per minute for the 6 exposures with the presence of morbidity was 32.934

(std. dev. : 7.1395). The mean efforts per minute for the 36 exposures absent of

Task Variable Rating Ranking Exposure Results

Intensity of
Exertion

somewhat hard
hard
very hard

2
J

4

33.30%
33.30%
33.30%

Duration of
Exertion

>80 5 s0.00%

EffortsA4inute >20 5 83.30%

Hand/Wrist Posture very bad 5 66.60%

Speed fair -t 100.00%

Duration per Day 4 - 8 hours 4 66.60%
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morbidity was28.711 (std. dev. : 25.71). The difference between the two groups was not

significant (t: -0.40, df :40, p:0.6942).

4.4 Evidence of Strengrth ofAssociation - Predictive Validitv

4.4.1 2 x2 ContingencyTables

4.4.1.1 Subjective Pain

Table 15 demonstrates the effect ofplacing the threshold criterion Strain Index

score at various cut-offlevels for the subjective pain dat4 from the Moore and Garg

(1995) recommended standard of SI : 5.0 to an arbitrary highest point of SI : 125.

A review of all outcomes was completed in order to search for the cut-offof "best fit" for

the window manufacturing jobs studied.

At an SI : 5.0, the following results were calculated: true positives :22; false

positives : 14; false negatives - 1; true negatives:3; sensitivity: 0.9565; specificity:

0.1765; positive predictive value: 0.61; negative predictive value : 0.75; likelihood ratio:

X2:1.1374,df:1, p:0.2862;oddsratio:3.2857,Fisher's 2tarked,p:0.6085. The

Strain Index correctly identified 22 of the 23 exposures with associated subjective pain.

When compared with the other cut-offlevels, the sensitivity at SI : 5.0 was the

highest (95.65%) and the specificity the lowest (17.65%). The low specificity created a

very high false positive rate (n: 14) for this cut-offlevel, and notably the highest false

positive rate over all the cut-offpoints.
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Table 15.
The Effect of Placinq the Threshold Criterion Strein lndex Score at Various Cut-off Levels for Subiect¡ve Pain

n=40'

SI

Score
Result

150

ìubj€ct¡vs Pa¡n (symptoms) lEffect of placing cut{ff ât various Sl l€vels

't25 - 145

162

100 - 124

2

l'1 - 99

0

75-80

2

{-
-\)

4

ì5-74

ll

5

60-64

1

> 125

0

55-59

1

2

l-

0

qn - qr.

2

i-'l

ô

u
21

> 10{)

1

44.25 - 49

0

U
l5

0

35-44

0

6

G

1

¿5-34

0

n

1

0

ll
17

ls-24

sl
14

1

t-14

>75

1

11

t;

I

1 - 4.99

4

¡

2

lr
12

Sensitivity=a/(s+ç¡
SCecifìcity = 6 716+6¡

>65

' no data a\¡ailable fo¡ 2 exposures

4

gJ

IJ

1

11

G

I

2

24 JÞ

4

bl

3

LI

12

gl

13

>55

1'l

G

4

il
lr

12

>50

Ll

13

9o/o

12

t;

>44.25

;1

880/o

ll
11

260/o

rl
13

12

t=

>35

82o/o

48o/o

4

;t
u

'11

>25

77o/o

SJ

13

48o/o

13

t-
5

i-l

77o/o

>ls

lr
10

48o/o

77o/o

U
12

13

t-

>5

52o/o

6

n
u

10

77%

U
11

52o/o

14

G

7

;'l

77Yo

IJ

I

57o/o

1l

l0

17

l;

7 1o/o

10

6"1

57o/a

LI

7

lt
7

65o/o

61%

18

t;
12

i]

59o/o

u
5

7 1o/o

41o/o

!
5

22

t;
14

i't

78%

u
1

t_t

29o/o

96o/o

180Á



Further examination ofthe other cut-offpoints indicated that an SI : 50.0 offered

the best discrimination between "safe" and"hazardous" exposures (true positives: l3;

false positives : 5; false negatives : 10; true negatives: 12; sensitivity : 0.5652;

specificity: 0.7058; positive predictive value : O.722;negative predictive value: 0.545;

likelihood ratio: X2 :2.9616, df : 1, p : 0.0853; odds ratio : 3.12, Fisher,s 2 tailed,

p : 0.1 159) when all factors were considered. Of particular note, was the low number of

false positives (n : 5) relative to the count of 14 at SI : 5.0. The Strain Index correctly

identified 13 ofthe 23 exposures with subjective pain at the cut-offpoint of SI : 50.0.

4.4.1.2 Morbidity

Table 16 reviews the effect of altering the threshold criterion Strain Index score for

the morbidity data between the Moore and Garg (1995) recommended standard of SI : 5.0

and a highest arbitrary cut-offpoint of SI : 125.

At sI :5-0 (true positives:5; false positives:33; false negatives: l; true

negatives : 3 ; sensitivity : 0.8333 ; specificity : 0.08333 ; positive predictive value :

0.13157:' negative predictive value:0.75; likelihood ratio: X2:0.35g4, df : l, p:
0.5494; odds ratio : 0.4545, Fisher's 2 tarled, p : 0.4737), the sersitivity was found to be

one of the highest, however the specificity was the lowest in comparison with all the other

cut-offpoints, yielding the highest false positive rate. The Strain Index correctly identified

5 of the 6 exposures with associated morbidity at this cut-offpoint.
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Table 16.

st
Score
Result

Effect of placing cut-off at various Sl levels

6.5 32.5

Sensitivity=a/(a+c)
SPecificity=d/(b+d)



Comparison of the other cut-offpoints indicated that at an SI : 50.0 (true positives

:5; false positives: 15; false negatives: 1; true negatives:21; sensitivity:0.g333;

specificity:0.583; positive predictive value: 0.251'negative predictive value :0.9545;

likelihood ratio: X2 :3.8204, df : 1, p : 0.0506; odds ratio : 7.0, Fisher's 2 tailed,

p : 0.0866) yielded a similar level of sensitivity as the SI : 5.0 cut-ofl with a lower

specificity and a much lower false positive rate. The cut-offpoint of SI : 50.0 therefore

offered the best discrimination between "safe" artd"hazardous" exposures for the morbidity

datan this study. Similar to the SI :5.0 cut-off, the Strain Index correctly identified 5 of

the 6 exposures with associated morbidity when the threshold criterion was set at SI :

50.0.

4.4.2 Receiver-Operator Characteristic Curve Analysis

Following the examination of the 2 x2 contngency tables and associated

calculations, receiver-operator characteristic curves were plotted to verify the best trade-

offpoint between sensitivity and specificity for the window manufacturing jobs observed.

4.4.2.1 Subjective Pain

The Strain Index co-ordinates at 50.0, 55.0, and 60.0 presented as those located

closest to the upper left hand corner ofthe ROC curve (Figure 3). Review of the2x2

contingency tables and associated calculations for these SI values revealed onty slight

differences (SI at 50.0: sensitivity :0.5652; specificity:0.7058; false positives : 5; false

negatives: 10; SI at 55.0: sensitivity :0.5217; specificity :0.7647;false positives :4;
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false negatives: l1; and sI at 60.0: sensitivity :0.5217;specificity :0.764;false positives

:4; false negatives: 11). As the sensitivity at SI : 50.0 was found to be slightly higher

than at either SI : 55.0 or SI : 60.0, the SI : 50.0 co-ordinates were determined to offer

the best trade-offbetween the sensitivity and specificity for subjective pain.

4.4.2.2 Morbidity

Due to the nature of the convexity ofthis particular ROC plot (Figure 4), a closer

examination of the 2 x2 conttngency tables and associated calculations for the upper

quadrile SI: 81.0 (sensitivity:0.6667; specificity :69.44;false positives: 1l; false

negatives :2) and the SI : 50.0 co-ordinates (sensitivity: 0.83; specificity : 0.5g3; false

positives : 15; false negatives : l) were made. Although the values at SI : 81 yielded a

lower false positive rate (n: 11), the sensitivity was also lower (66.67%) in comparison

with the SI : 50.0 cut-ofl Given the speculation of injury under-reporting associated with

the high mobility of the study workforce (see Discussion 4.9), it was determined that the

higher sensitivity level should be used as the truer measure. The SI : 50.0 co-ordinates

were therefore deemed the best trade-offbetween the sensitivity and specificity related to

morbidity. This occurred despite the sI : 80 cut-ofi following a..line of best fit',,

appearing in the furthest (but not highest) left ha¡rd corner ofthe graph.

4.4.2.3 Overall Findings

The use of receiver-operator characteristic curves to determine the point where the

best trade-offbetween sensitivity and specificity occurs, demonstrated that an SI score of
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50.0 optimized the association between "safe" versus "haz¿rdous" exposures for subjective

pain and morbidity. At this cut-ofi l3 exposures (56.5%) with associated subjective pain

were captured and 10 out of the 23 exposures (43.47%) were not identified; the number of

exposÌrres with no associated subjective pain falsely identified as"hazardous" was reduced

from 14 to 5, in comparison to the Moore and Garg (1995) recommended standard of

SI:5.0. The threshold of SI:50.0, still allowed 5 out of 6 (83.3%) ofthe exposures

with associated morbidity to be correctly labelled as"hazardous", but decreased the

number of "hazardous" exposures with no associated morbidity from 33 to 15 for the 42

exposures.

4.5.

4.5.t.

Comparison of the Study Data at SI = 5.0 and SI = 50.0

4.5.1.1 Using SI Threshold Criterion of 5.0

When comparing the window manufacturing job exposures against the SI : 5.0

threshold criterion (Moore & Garg, 1995),38 (90.4S Yo) of the exposures were predicted

to be "hazardous", and 4 (9.52%) as "safe" for risk of upper extremity distal disorders to

the workers. The mean SI score for the "hazardous" exposures was 63.996 (range 6.75 -
162);the mean sI score for the "safe" exposures was 3.75 (range 1.5 - 4.5).

Those exposures ranked "hazardous" were charactertzed by a "somewhat hard',

54



Table 17.
"Safe" versus "Hazardous" E>qcosure Categories -- Sl 5.0 versus S0.0

Exposure ldentifier FTE Exposure

lnstalling Hardware - Door
Tradesman's Choice -Doors
Making SteelDoor lnsert Frames
Making Steel Door lnsert Frames
Wrapping Slabs
Making Screens (flat table)
Guiding Copy Router
Guiding Copy Router-A
Making Screens -patio
lnstalling Hardware - Door
Applying Weatherstripping to Jambs
Frame Assembly with Door Light
Making Screens (on tilt)
lnstalling Windows into Doors
Door Jamb Machine Operation for Striker plate
Priming Window Jambs
Edge Deleting
Glass Washing
Trimming Brick Moulding
Applying Swiggle to Gtass
lnstalling Headers
Wrapping Slabs
Door Jamb Machine Operation for Hinges
Screening - lnstalling Pins
Cutting Screen Retainer
Casement Screening

Ln
L^

1

1

1

1

1

1

1

1

1

1

2
1

2
1

1

1

1

2
1

1

1

1

1

1

1

1

Left
Right
Left
Right
Right
Right
Right
Right
Right
Right
Right
Left
Right
Right
Right
Right
Left
Left
Right
Left
Right
Left
Right
Right
Right
Right

Strain lndex Score
(calculated from median
variables from trials)

162
162
162
162

121.5
121.5
121.5
121.5
108
81

8l
81

8l
81

81

75.9
60.8
54
54
54
48

40.5
36

33.8
30.4
27

Hazard Classification
if Sl = 5.0

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

Hazard Classification
if Sl = 50.0

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

S
S
S
S
S
S



Table 17.
"Safe" versus "Hazardous" E>ccosure Categories -- Sl 5.0 versus 50.0 cont'd

Exposure ldentifier

lnstalling Hardware WWA
Edge Deleting
Applying Hinges on Jambs
Apply Swiggle to Glass
Sills ln and Out Swing
Cutting Screen Retainer
Making Sills
Glass Washing
Glazing and lnsert of Peepholes
Weather Stripping Applied
Weather Stripping Applied
Using Punch Press
Cutting MetalClad
Painting MetalClad
Flipping MetalClad
Cutting MetalClad

(

Exposure

1

1

1

2
1

1

1

2
1

1

2
1

1

1

1

1

Right
Right
Right
Right
Right
Left
Left
Right
Right
Left
Right
Left
Left
Right
Left
Right

Strain lndex Score
(calculated from median
variables from trials)

27
27
27

22.5
18

17.7
12
9
I

6.75
6.75
6.75
4.5
4.5
4.5
1.5

Hazard Classification
if Sl = 5.0

H

H
H

H

H

H

H

H

H

H

H

H

S
s
S
S

Hazard Classification
if Sl = 50.0

S
S
S
S
s
S
S
S
S
S
S
S
s
s
S
S



intensity, with an exertional component perforrned 50 - 79 o/o of the cycle, > 20 efforts per

minute, and requiring very bad hand/wrist posture. The exposures were performed with a

"far" speed, over 4 - 8 hours per day (Table l8).

The mean percent duration for the 38 *hazardous" exposures was 70.696 (std. dev.

:20.873). The mean percent duration for the 4 "safe" exposures was 54.583 (std. dev. :

38.715). The difference between the two groups was not significant (t : -1.35, df : 40,

p : 0.1 845). The mean efforts per minute for the 38 "hazardous" exposures was 253 (std,.

dev. : 17.486). The mean efforts per minute for the 4 "safe" exposures was 63.654 (std.

dev. : 48.146). The difference between the two groups was significant (t : 3.3g, df : 40,

p:0.0016).

Task Variable Rating Ranking Exposure Results

Intensity of
Exertion

somewhat hard 2 47.s0%

Duration of
Exertion

50 - 79% of cycle 4 40.00%

EffortsÀ4inute >20 5 59.50%

Hand/Wrist Posture very bad 5 6s.00%

Speed fair J 7s.00%

Duration per Day 4 - 8 hours 4 62.50%
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4.5.1.2 Usíng SI Threshold Criterion of 50.0

When comparing the window manufacturing job exposures against the SI : 50.0

threshold criterior¡ 20 (47.62 %o) of the exposures were predicted to be*hazardous", and

22 (52.38 %) as "safe" for risk of upper extremity distal disorders to the workers. The

mean SI score for the "hazardous" exposures was 101.335 (range 54 - 162);the mean SI

score for the "safe" exposures was 19.097 (range: 1.5 - 48).

Those exposures ranked "hazardous" were charactenzed by a "somewhat hard"

intensit¡ with an exertional component performed > 80 yo of the cycle, > 20 efforts per

minute, and requiring very bad hand/wrist posture. The exposures were performed with a

"fait" speed, over 4 - 8 hours per day (Table l9).

Table 19.

Majority Rankings - "Hazardous" Exposures at Cut-offof SI : 50.0

Task Variable Rating Ranking Exposure Results

Intensity of
Exertion

somewhat hard 2 40.0%

Duration of
Exertion

80% of cycle 5 60.0%

Efforts/lr4inute >20 5 80.0%

Hand/Wrist Posture very bad 5 75.0%

Speed fair J 7s.0%

Duration per Day 4 - 8 hours 4 7s.0%
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The mean percent duration for the 20 "hazardous" exposures was 82.295 (std. dev.

: 12.359). The mean percent duration for the 22 "safe" exposures was 57.223 (std. dev. :

23.973). The difference between the two groups was significant (t : - 4.r9, df :40, p :

0.0001). The mean efforts per minute for the 20 "hazardous" exposures was 30.363 (std.

dev. : 17.139). The mean efforts per minute for the 22 "safe" exposures was28.362 (std,.

dev. : 29.161). The difference between the two groups was not significant (t: -0.27, df :

40, p:0.7905).

4.5.2

4.5.2.1 Using SI Threshold Criterion of 5.0

The Strain Index was able to capture 22 (95.65%) and failed to identify 1 (4.34%)

of the 23 exposures with worker-related subjective pain.

The majority of the "hazardous" exposures were charactertzed by work that was of

"somewhat hard" intensity, with exertional durations of 50 - 79 percent of the cycle, > 20

efforts per minute, with very bad hand/wrist posture. The speed was o'fair" and the work

done 4 - 8 hours of the day (Table 2l).
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ïable 20.
"safe" versus "Hazardous" E>oosure cateqories and subiective pain - sl 5.0 versus s0.0

Exposure ldentifier Exposure lntensity Duration of
Exertion

lnstalling Hardware - Door Dept.
Tradesman's Choice Door Assembly
Glass Washing
Making Screens on Flat Table
Guiding Copy Router
Guiding Copy Router-A
Patio Screens
lnstall Hardware - Door Dept.
Apply Weatherstripping to Jambs
Making Screens on Tilt Table
lnstall Windou¡s into Doors
Door Jamb Machine Operation for Striker plate
Glass Washing
Edge Deleting
Door Jamb Machine Operation for Hinges
Screening - Applying Pins
Applying Swiggle to Gtass
Apply Hinges on Jambs
Edge Deleting
Glazing and lnsert of Peepholes
Weatherstripping Applied
Weatherstripping Applied
Cutting Metal Clad

o\
O

left
right
right
right
right
right
right
right
right
right
right
right
left
left

right
right
right
right
right
right
right
left

right

somewhat hard
very hard
very hard
very hard

hard
somewhat hard
somewhat hard

hard
somewhat hard
somewhat hard
somewhat hard
somewhat hard
somewhat hard

hard

hard
somewhat hard
somewhal hard
somewhat hard

light
light
light

hard
hard

Efforts/M inute HandMrlst
Posture

83.3
66.9
76.2
78.1
91.2

100
65.2
91.4
95,5
61.9
71.3
100
79.1

95.5
55.6
80.3
77,2
37.5
95,7
74.4
55
75

26.8

31.9
24.6
60.8
20.9
37.6
31.2
30.9
19.8

41

34.5
43.3
93.3
26.7
30

16.6

9.3
8,6
15.5
't5.6

75.3
21

28.3
32.2

Speed of Duration
Work per Day

very bad
very bad

good

very bad
fair
fair

very bad
very bad
very bad
very bad
very bad
very bad

bad
very bad
very bad
very bad
very bad
very bad

bad
bad

very bad
fair

very good

'lai¡
fast
fair
Íair
fair
lair
lai¡
fair
lai¡
îair
fast
fair
fair
fair
Íair
fair
fair
fai¡
fair
îau
fair
fair
lair

Sl Score

fourto eight 162
fourtoeight 162
four to eight 141.8
two to four 121.5

four to eight 121.s
four to eight 121.s
four to eight 108
four to eight 81
four to eight 81
two to four 81

four to eight 8l
four to eight 81
four to eight 72
two to four 60.75

four to eight 36
one to two 33.8

four to eight 31.7
four to eight 27
two to four 27

less than one 9
two to four 11.4
two to four 6.75
one to two 1.5

Hazard Hazard
Claesif¡cation Classlflcation
lf Sl cut-off = 5 lf Sl cut-off = 50.0

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H
H

H

H

H
s

H
H
H
H

H

H
H
H

H

H

H

H
H

H
s
s
s
S
S
s
s
S
S



Task Variable Rating Ranking Exposure Results

Intensity of
Exertion

somewhat hard 2 50.07%

Duration of
Exertion

50-79 4 s4.54%

Efforts/lVlinute >20 5 65.22%

Hand/Wrist Posture very bad 5 65.22%

Speed fair J 91.30%

Duration per Day 4 - 8 hours 4 60.87%

Table2l.

Majority Rankings - Subjective Pain Occurrences at Cut-offof SI : 5.0

The mean percentage duration of exertion among the 22 exposures with the

prosence of subjective pain was 66.457 (std. dev. :20.6g7). The mean percentage

duration of exertion among the 1 exposure absent of subjective pain was 26.785. The

difference between the two groups was significant (t : -2.31, df :21,p: 0.0312). The

mean efforts per minute for the 22 exposures with the presence of subjective pain was

29-354 (std' dev. :20.716). The mean efforts per minute for the 1 exposure absent of

subjective pain was 32.24. The difference between the two groups was not significant

(t : 0.14, df :2I, p: 0.8929). Note: As the group absent of subjective pain at this cut-off

point was represented by a single exposure (n: 1), it was possible to calculate the statistics

however, the results of the difference between the two groups for both mean percentage

duration of exertion and mean efforts per minute, are questionable.
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The number of false positives at this cut-offpoint was 14 and there were 3 true

negatives.

4.5.2.2 Using SI Threshold Criterion of 50.0

The Strain Index was able to capture 13 (56.52%) and failed to identify l0

(43.48%) of the 23 exposures with worker-related subjective pain when the cut-offwas

moved to SI :50.0.

The majority of the "hazardous" exposures were charactertzed by work that was of

"somewhat hard" intensity, with exertional durations of 50 - 80* percent ofthe cycle, > 20

efforts per minute, with very bad hand/wrist posture. The speed was "fair" and the work

done 4 - 8 hours ofthe day (Table22).

The mean percentage duration of exertion among the 13 exposures with the

presence of subjective pain was 83.51 (std. dev. : 13.52). The mean percentage duration

of exertion among the 10 exposures absent of subjective pain was 60.5 (std. dev. :

25.998). The difference between the two groups was significant (t : -2.76, df :21, p:
0.0119). The mean efforts per minute for the l3 exposures with the presence of subjective

pain was 35.106 (std. dev. :18.973). The mean efforts per minute for the 10 exposures

absent of subjective pain was 22.165 (std. dev. :20.423). The difference between the two

groups was not significant (t : -1.57, df : 2l,p : 0. 1 3 I 6).
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There were 5 false positives and 12 true negatives at the sI cut-offof 50.0.

Table22.

Majoritv Rankings - subjective Pain occurrences at cut-offof sI : 50.0

TaskVariable Rating Ranking Exposure Results

Intensþ of
Exertion

somewhat hard 2 50.0%

Duration of
Exertion

50-79
>80

4
5

50.0%
50.0%

Efforts/lvlinute >20 5 92.9%

Hand/Wrist Posture very bad 5 71.42%

Speed fair J 85.71%

Duration per Day 4 - 8 hours 4 78.57%

(Table 23.)
4.5.3.

4.5.3.1 Using SI Threshold Criterion of 5.0

The Strain Index was able to capture 5 (53.33%) ofthe 23 exposures with

associated morbidity and failed to identify I (16.66%).

The majority ofthe "hazardous" exposures were characterized by work that was of

"hard" and 'Îery hard" intensities, exertional durations of > 80 percent of the cycle, > 20

efforts per minute, with very bad hand/wrist posture. The speed was "fair" and the work
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ïable 23.
"Safe" versus "Hazardous" Exposure Cateqories and Morbiditv - Sl S.0 vs. S0.0

Exposure ldentifier Exposure lntensíty

Guiding Copy Router-A
Guiding Copy Router
Making Patio Screens
Applying Weather Stripping to Jambs
Trimming Brick Mould

Culting Metal CladC1.t

right
right
right
right
right

left

very hard
very hard

hard
somewhat hard

hard

light

Duration of
Exertion

(% job cycle)

100
91.2
65.2
94.3
66.7

18.3

Efforts/Minute Hand/Wrist
posture

31.2
37.6
30.9
38.3
20.4

39.2

Speed of
Work

fair
fair

very bad
very bad
very bad

very bad

Duration
per Day

fair
fair
fair
fair
fair

Íai¡

Sl Score Hazard Hazard
Classlfication Classlf¡cation
if Sl Cut-off = S lf Sl Cut-off = 50

4-Shours 121.5
4 - t hours 121.5
4-Shours '108

4-Ehours 81
1-2hours il
1-2hours 4.5

H

H

H

H

H

H
H

H

H
H



done 4 - 8 hours of the day (Table 24).

Table24.

Majorit)¡ Rankings - Morbiditv Occurrences at Cut-offof SI :5.0 and 50.0

The mean percentage duration of exertion among the 5 exposures with the presence

of morbidity was 83.463 (std. dev. :16.337). The mean percentage duration of exertion

among the I exposure absent of morbidity was 18.333. The difference between the two

groups was significant (t : -3.64, df :4,p:0.0220). The mean efforts per minute for the

5 exposures with the presence of morbidity was 31.675 (std. dev. : 7.1989). The mean

efforts per minute for the I exposure absent of morbidity was 39.23. The difference

between the two groups was not significant (t : 0.96, df : 4, p: 0.3923). Note: As the

group absent of morbidity was represented by a single exposure (n: 1), it was possible to

calculate the statistics however, the results for the differences between the two groups for

both the mean percentage duration of exertion and mean efforts per minute are

Task Variable Rating Ranking Exposure Results

Intensþ of
Exertion

hard
very hard

J

4
40.0%
40.0%

Duration of
Exertion

>80 5 60.0%

EffortsA{inute >_ 20 5 t00.0%

Hand./Wrist Posture very bad 5 60.0%

Speed fair J 100.0%

Duration per Day 4 - 8 hours 4 80.00%
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questionable.

The number of false positives at this cut-offpoint w¿ìs very large at FP:33 and the

true negatives equalled 3.

4.5.3.2 Using SI Threshold Críterion of 50.0

Similar to the SI : 5.0 cut-ofi the Strain Index was again able to successfully

capture 5 (83.33%) of the morbidity occrurences, and failed to identi$, I (16.66%) ofthe 6

exposures. The work characteristics for the majority of the "hazardous" exposures, and

the values relating to mean percent duration of exertion and mean efforts per minute were

also identical to those for the SI : 5.0 cut-off

With the Strain Index cut-offbeing raised to 50.0, the false positive rate dropped

from 33 (for sI : 5.0) to 15, and the true negative rate rose from 3 (at SI : 5.0) to 21.

The SI cut-offlevel of 50.0 was therefore deemed the more appropriate discriminator

between the "safe" and'hazardous" exposures for morbidity occurrences.

66



Discussion

4.6 Unexpected Problems \ilith Conducting the Study

4.6.1 Mobile Workforce

Employment in the woodworking industries in Manitoba over the past few years

has been extremely transient, due to the hourly wage level and the surplus of positions

available. Despite attempts to secure a stable subject base when planning the study, four

workers were lost between the time of the videotaping and the questionnaire-based

interviews. Reorganization of the study protocol whereby the interviews followed directly

after the videotaping to ensure participation of all subjects was not possible. This was due

to a pre-scheduled relocation of one of the testing sites, the satellite plant, to the

company's main facility four weeks after the exposure data collection commenced.

4.6.2 The use of Means versus Medians when Examining the Trial Data

Working with wood in an assembly situation, although repetitive and reproducible,

is not necessarily consistent. Imperfections in the wood can cause situations where more

varying degrees of exertion and efforts per minute are required to achieve the same end

product/job. During the data collection and reduction process, it became apparent that the

Strain Index scores should be based on the median of the task values from the trials

and not the mean, as in the original Moore and Garg (lgg5) paper and most recently in

Knox and Moore (in press) and Rucker and Moore (in press). To eliminate trials fiom the
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raw data based on less than perfect situations would misrepresent the nature of the work

performed and consequently create overall Strain Index scores of lesser severity; to

eliminate the most perfect of scenarios would cause the overall Strain Index scores for each

exposure to reflect higher severity. As such, the exposure trial dat4 where there are wide

differences in variable values at either end of a given range, would cause skewing of the

final Strain Index score for the particular exposure. By measuring using the mediar¡ the

individual results of the data were arranged from the smallest to the largest and the middle

value was selected, yielding a better representation of the actual situation.

4.6.3 Morbidit), Data Collection

It was not possible to obtain WCB of Manitoba "Employer Report of Injury or

Occupational Disease" records prior to the year the study commenced, as the company was

bought out by a larger corporation and there was no transfer ofthese documents. Blinding

of the principal investigator and the job analysts to the morbidity data caused the discovery

of this unfortunate situation to become apparent only after the new management took over

the company operation and all the study data was atnlyzed. Searching through the

Manitoba Workers Compensation Board database was not possible by company name due

to filing protocols; searching by injured party name was financially not practicable.

4.6.4 Leneth of Study/ Reliability and Validation

Throughout all the Strain Index validation studies there has been no mention ofthe

length of time taken to actually perform the data collection, tabulate the Strain Index
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scores, review the morbidity data, and test for evidence of association. Descriptions ofthe

Strain Index methodology (Moore &. Garg, r995;Hegmanr¡ G*g, and Moore, 1997;

Knox & Moore (in press); Rucker & Moore (in press)) appear to be straightforward, but

fail to elaborate on potential pitfatls of actually carrying out the procedure in an industrial

setting. Despite every consideration on the part of the employer to facilitate this study, the

shop floor presented very busy work and traffic areas. The principal investigator and the

company-assigned assistant were ch¡onically looking for the best angle to conduct the

testing, often dodging normal worker and machinery traffic flow. Due to the nature of the

industry, it was occasionally necessary to wait while the workers obtained parts and

assembly pieces from other areas ofthe plant before or during the recording ofthe multiple

trials. (It should be noted that only complete, non-intemrpted trials were used for the

study.) Once the data was collected, the camcorder tapes were transferred and duplicated

onto VHS tapes for distribution to the job analysts. This enabled conferencing to occur

with the principal investigator in person or via telephone, as required.

This study, performed in the window manufacturing industry, has taken an

approximate three years to complete, primarily due to the length oftime required to

videotape the complex jobs with long cycle times for the specified number of trials, and to

perform the data reduction of each exposure trial. Due to the nature ofthe Strain Index

formula, each trial must be reviewed rumerous times in order to retrieve the required

measurements of duration of exertion, efforts per minute, and hand/wrist posture. The

performance oftest-retest scenarios to determine reliability ofthe Strain Index becomes

69



umealistic, simply due to the time commitment required.

The predictive validity however was evaluated as per the nonn, with an additional

analysis procedure using receiver-operator characteristic curves to determine

whether another criterion threshold Strain Index score w¿Ìs more appropriate for the

window manufacturing industry.

4.7 Overall Weighting of the Task Variables

The multiple regression analysis determined that the intensity of exertion was the

most weighted contribution of all the task variables in the Strain Index equation. This

finding is consistent with conference discussions given by Hegmaruq G*g, and Moore

(1997) on the application of the Strain Index, and the rationale behind the development of

the new draft ACGIH Th¡eshold Limit Value (TLV) regarding hand activity level (HAL)

and peak hand force (ACGIH, 2001). The TLV targets jobs involving the performance of

similar sets of hand, wrist, forearm movements or exertions in a repetitious manner, for 4

or more hours per day. The hand activity level is based on the duty cycle and frequency of

hand exertions. It has been developed to set a standard which is believed to allow nearly all

workers the ability to perform repetitious hand activity without risk of adverse health

effects.

4.8 Receiver-OperatorCharacteristicCurves

Receiver-operator characteristic curves represent a graphing technique used in
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engineering, medical diagnostics, and imaging disciplines to illustrate and aid in the

interpretation of test results (Zoq 2001). Their use dates back to early problem-solving

carried out by radar and other imaging personal to distinguish aircraft signals from

extraneous noise (Sackett, Haynes, Guyatt, and Tugwell, 1991).

By plotting the sensitivity (true positive rates) along the'!" axis and the

1 - specificity (the false positives) along the'1" æris, it is possible to determine the

implications of using different cut-offpoints. The cut-offpoint closest to the upper left

hand corner of the graph represents the best trade-offbetween the sensitivity and specificity

(Young, 1998). The investigator must then "fine tune" their interpretation of the results by

selecting the cut-offpoint that makes the most sense for the test result under study. For

example, if false positives are particularly harmful, the investigator should select a cut-off

point on the graph that is located in the more leftward direction, hence minimizing the false

positive rate. However, if missing false negatives in a study proves very dangerous, the

investigator should choose the cut-offpoint which maximizes the true positive rate

(Sackett, et al., 1991). The overall accuracy ofthe test is described by the area under the

curve - the larger the area, the more accurate the test (Fletcher, Fletcher, and Wagner,

1988; McDowell and Newell,1996).

Receiver-operator characteristic curves are a reasonable method to determine the

best cut-offbetween "safe" and'hazardous" jobs, in combination with the2x2

contingency tables and associated calculations (positive predictive value, negative
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predictive value, odds ratio) for both subjective pain (distal upper extremity expos¡re-

related symptoms) and morbidity using the strain Index methodology (T.K. young,

personal communicatior¡ March 29, 200I).

The use of receiver-operator characteristic curves to determine the point where the

best trade-offbetween sensitivity and specificity occurs, demonstrated that an SI score of

50.0 optimized the association between "safe" versus 'hazardous" exposures with the

subjective pain and morbidity data. For exposures with associated subjective pain, an SI

cut-offof 50.0 failed to identifii l0 (43.47%), but caught 13 (56.5%) of the 23 exposures

and reduced the number of exposures with no associated subjective pain (false positives)

from 13 to 5. The threshold of SI :50.0 still allowed 5 out of 6 (g3.3%) of the

exposures with associated morbidity to be correctly identified as'lhazardous,,, but

decreased the number of "hazardous" exposures with no associated morbidity (false

positives) from 33 to 15.

4.9 strain Index criterion Threshold scores - 5.0 versus 50.0

The ten-fold increase in the Strain Index cut-offpoint, as determined by the ROC

curves' in this study raises definite questions regarding the validation ofthe Strain Index.

Given that two recent studies (Knox & Moore (in press) and Rucker & Moore (in press))

have supported the predictive validity of the Strain Index using the SI : 5.0 cut-offas the

best discriminator between "safe" and."hazardous', jobs/exposures compared with

morbidit¡ a search for plausibre expranations for the discrepancy is needed.
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In reviewing the particular features ofthis study, several study differences should be

noted:

1. This is the füst Strain Index study to be performed in the window manufacturing

industry.

2. The jobs were primarily multi-faceted in nature, not simple as in previous

investigations.

3. The power of this study was increased by modifiing the original Moore and Garg

(1995) protocol by:

(a) having the workers report their perceived effort (intensity of

exertion) and speed ofwork, as opposed to the principal

investigator, and

(b) verifying the hand/wrist postures on the videotapes against actual

goniometer readings taken during the data collection period by the

principal investigator.

As in some of the other studies,

1. There was no control over the spread ofthe true positive, false positive, false

negative, and true negative values, as the principal investigator and the two job

analysts were blinded to morbidity data until after the Strain Index scores had been

tabulated. The job anaþts were also blinded to the subjective pain data. The
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principal investigator who conducted the questionnaire-based interviews after the

videotaping was completed, was btinded to the Strain Index scores until after the

tabulations were completed by the job analysts.

2. There is always speculation that there may be under-reporting occurring regarding

the morbidity data and this has been documented in the literature (Pransþ, et al.,

1999). Language barriers, the desire to simply not want to bother because it takes

too much time, or the perception of being seen as a trouble maker are all possible

explanations for this occurrence. With the transient workforce, it is possible that a

cumulative trauma disorder may not appear until after the worker has left his

current employment, or conversely, an injury precþitated at another worþlace may

occur as a morbidity claim shortly after a new worker arrives. There is a.lso the

issue of misclassification of injuries either from a missed diagnosis, failure by the

employerþhysician to complete the Manitoba Workers Compensation Board forms

correctly, or coding issues occurring atthepoint ofdataentry.

4.I0 Practicality of the Study Findings to the Workplace

The implication of using the Strain Index in this industry becomes a safety and a

dollar and cents issue. If the ergonomist reports that 95Yo of the job exposures must be

changed because they exceed the SI : 5.0 threshold and therefore a.re assumed .,hazardous,,

for risk of iriury, the company is then faced with some very difficult decisions. These

would include for example, "'where do we start first?', and..How do we afford to make
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these changes?". Not being able to justify 78%o of the exposures with associated morbidity

will surely make the company's Ír¿magement think twice before spending the money to

make changes. Ifthe Ergonomist however, reports that the initiative should focus on 4golo

ofthe job exposures which still captures 5 out ofthe 6 injuries (83.33%)(the same as a SI

score: 5.0), then the ergonomic intervention strategy becomes more realistic, easier to

prioritlze and obtain necessary funding to make changes.

The results ofthe subjective pain assessment, although expected, due to the nature

of the work, will support the need for management to listen to workers, as they are

experienced and know the issues related to their job demands well. The need to implement

sound ergonomic principles and work methods in a larger proportion of the window

manufacturing jobs is apparent. By being proactive, firture injuries can no doubt be

minimized and hopefully avoided.

75



CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

1. The Strain Index scores in this window manufacturing study were primarily

influenced by the intensity of exertion task variable.

2. The Strain Index criterion threshold score of 5.0 suggested by Moore and Garg

(1995) to discriminate between "safe" and"hazardous" jobs was not found to be

the optimal cut-offpoint for the window manufacturing jobs. Rather, a Strain

Index score of 50.0 offered the best trade-offbetween the sensitivity and specificity

for both subjective pain and morbidity.

3. The analysis of subjective pain data suggests that the Ergonomists' philosophy that

'the workers know their job the best" holds true when evaluated against morbidity

data. Attention should be paid to implementing ergonomic review and appropriate

interventions when workers report subjective pain. Prompt response times may aid

in reducing/eliminating potential future qiury claims.
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Recommendations

l. Further validation of the Strain Index is needed particularly in multi-faceted jobs

where the work requirements are complex and long in cycle length.

2. Receiver-operator characteristic (ROC) curves should be administered to the data

from the other Strain Index validation studies to determine whether the conclusions

drawn, regarding the predictive validity ofthe Strain Index using the cut-offscore

of 5.0 would hold.

3. The task variable data from this study should now be analyzed against the Hand

Activity Level TLV to test its validity.

4. The impact of multi-faceted jobs/exposures on the Strain Index score should be

analyzed in order to examine the potential difference in scores when individual

components of a job are treated as separate entities, as opposed to being added

together and treated as a single job.

5. Further examination of the value of subjective pain data, as a tool and an early

warning sign, for identifying potentially "hazardous" jobs should be conducted.
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THE UNIVERSITY OF MANITOBA DEPARTMENT OF MECHANICAL and

INDUSTRIAL ENGINEERINC
DÉPARTEMENT DE GÉNIE MÉCANIQUE

ET INDUSTRIEL

Winnipeg, Manitoba
Canada R3T 5V6

Tel: (204) 4'14-9804
Fax: (204) 275-7507

RESEARCH ST]BJECT INFORMATION
A¡ID CONSENT FORM

"Validation of the Strain Index in the Manufacturing Industry"

You are being asked to participate in a research study. Research
studies can include only individuals who choose to take part. Please
take your time to review this consent form and discuss any questions
you may have with Ms. Wands. You may take your time to make your
decision about participating in this research study and you may discuss
it with your friends and family. This consent form may contain words
that you do not understand. Please ask Ms. Wands to explain any
\ilords or information that you do not clearly understand.

Aches and pains, both at the end of a work day and sometimes as one works,
are very common complaints ofpeople who work in the manufacturing
industry. These aches and pains can sometimes lead to an rnjury which can
cause a worker to be absent from work and have to seek the assistance of a
medical doctor or a rehabilitation specialist, like a physiotherapist or
occupational therapist, in order to get better.
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Page 2

Validation of the Strain Index in the Manufacturing Industry cont'd

The Strain Index has been suggested as a way to classiff jobs as either
"hazardous" or "safe" based on the risk of aches and pains or injury in a
worker's elbows, forearms, wrists, or hands. performing jobs that require
enough force, repeated actions, and/or a long time to get done during the day
are known by e4perts to cause a higher risk of injury to the person's muscles
and their skeletal system. The first testing of the Strain Index in an actual
industrial setting took place in a pork processing plant. The researchers
found that by analyztngsix factors (intensity of effort, duration of effort per
cycle, efforts per minute, hand/wrist posture, speed of effort and duration of
task per day) they could accurately identifr the jobs which could cause
elbow, forearm, wrist and hand problems to the workers. A .cycle, is simply
the length of time some activity (for example, building a frame) takes to
complete.

The purpose of the study you are being introduced to today, is to test
whether the Strain Index is an accurate way to predict the risk of injury to
workers in manufacturing jobs. This will be done by classifring the jobs
selected as either "hazardous" or "safe" based on risk of injury to the elbow,
forearm, wrist and hand areas. The results will then be compared against
existing i"ju.y records and personal information from each participant.
Should the results ofthis study find that the Strain Index does not accurately
predict risk in manufacturing jobs, attempts will be made to change the Index
to make it better. At that time, the Index will be retested. The new Index
will also be tested in another manufacturing company using the original
testing procedures and assessed.

Volunteers for the study must receive written permission to participate from
their employer. The jobs which wilt be used for this study will be iandomly
selected from those that require primarily hand, wrist, forearm, and elbow
actions to complete each task. The worker(s) performing each job selected
will be asked to participate in the study. It is necessary io videãtaping and
take pictures, as well as to record the amount of time taken to perform each
job (to a maximum of ten times) in order to collect the informaìion necessary
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Page 3

Validation of the Strain Index in the Manufacturing Industry cont'd

to calculate the Strain Index. These measurements will be taken as the
worker performs hislher daily tasks. Following the final recorded job, the
worker will be asked to rate the amount of force they have exerted and the
speed with which they performed their work using a scale provided by the
researcher. Measurements of hand/wrist postures using a special angled ruler
will be taken during two other job cycles which will not be recorded or
timed. No discomfort or pain to the worker will be associated with these
measurements, as the special ruler is simply placed along side the forearm
and hand, and moved to the position used during the work being performed.
Measurements will be taken during various times during the job cycle. Each
worker will be required to complete a questionnaire which deals with
personal information related to risk factors for aches and pains or injury to
the shoulders, elbows, forearms, wrists, and hands. All testing will be
completed at work.

The job cycles recorded with videotape wilt be converted to VHS format and
analyzed in conjunction with the effort/speed records by hand for the six
factors included in the Strain Index (intensity of effort, duration of effort,
efforts per minute, hand/wrist posture, speed of work, and duration of task)
using a television, VHS recorder, stop watch, counting machine, and special
angle ruler. The results will be entered onto tally sheets and entered into a
computer database for purposes of calculating and recording the Strain Index
for each job observed. Job repetition times and hand/wrist measurements
taken with the special ruler on-site will be used to verify the video results.
company accidenlinjury records, workers compensation Board (wcB)
statistics (with permission of the company), and questionnaire answers on
personal risk factors will then be reviewed to determine whether any
association exists between the job classifications and existing injury and/or
personal risk data.
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Page 4
validation of the Strain Index in the Manufacturing Industry

Participation in this study is voluntary and subjects have the right to
withdraw from the testing procedure at any time without prejudice. Subjects
will not be paid for participating in this project. The results of the study may
be used in research papers, lectures and presentations. The identity of the
subjects will be kept strictly confidential and will not be associated with the
findings in *y way. The employer will not be able to look at the
questionnaire answers; the employer will only be told which jobs have been
classified as'hazardous' or 'safe', in order that improvements can be
considered.

Questions about the participating in this project can be directed during
Monday to Friday, 9:00 AM to 4:00 PM to:

Susan E. Wands, Principal Researcher
Full Member FIFAC/ACE

(204) 94s-44se

(Ms. wands works as a professional Ergonomist with Manitoba Labour
Worþlace Safety and Health. She is also a graduate student with the Facuþ of
Engineering, University of Manitoba. This study is being conducted as part of her
Masters and Ph.D. theses requirements.)

Arun Garg, Ph.D.,C.P.E.
Professor and Director
Ergonomics Laboratory
Industrial & Manufacturing Engineering
University of Wisconsin Milwaukee
Milwaukee,'Wisconsin U.S.A.

(414) 22e-6240

(Dr. Garg is one of the researchers who created the Strain Index. His role in this
project is that of theses advisor, technical support.)
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validation of the Strain Index in the Manufacturing rndustry

A.B. Thorton-Trump, Ph.D., p.Eng. (204) 474-g699
Professor
Mechanical & Industrial Engineering
University of Manitoba
Winnipeg, Manitoba

(Dr. Thorton-Trump's role in this project is that of theses advisor, administrative
support.)

Or

Ifyou have any questions relating to the rights ofthe individual when
participating itt research, please call:

The Universiry of Manitoba (204) 797_3255
Faculty committee on the use of Human Subjects in Research
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validation of the strain Index in the Manufacturing rndustry

Do not sign this consent form unless you have a chance to ask questions
and have received satisfactory ans\ryers to all of your questions.

Consent

I have read this consent form. I have had the opportunity to discuss this
research study with Susan Wands and or the other study staff. I have had my
questions answered by them in language I urderstand. The risk and benefits
have been explained to me. I understand that I will be given a copy ofthis
consent form after signing it. I understand that my participation in this
research project is voluntary and that I may choose to withdraw at any time.
I freely agree to participate in this research study.

I understand that information regarding my personal identity will be kept
confidential, and that my employer does not have access to the information
gathered on the questionnaires.

I authorize Ms. S. V/ands, Dr. A. Garg and Dr. A.B. Thorton-Trump to use
the results of this research provided that my name is not associated with the
findings in any way.

By signing this consent form, I have not waived any of the legal rights which
I otherwise would have as a subject in a research study.

Participant signature Date
Participant printed name

Study staff signaftre

Study staffprinted name
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A UsgR's GuoB FoR THE Srnerru I¡rogx
This guide describes how to perform the five steps associared with usingrhe Srain Index. page I describes the ratìng criteria andthe measuremenB and calculãdons for the six rask va¡iables. tt¡e numerical ranges for assigning raring criteria for rire subjecüveiablesare only guidelines' Page 2 includes a ¡able ror .ni.ting t"* 0"" and guides you tkough calcularing an sI score.

Stpp 1: Dere Cotr,Ecrrox:

l' trrpxslry o¡' Ex¡Rrtot is an esümate of the stength required to perform the task one time. Guidelines for assigninga nting criterion are presented in the following ÞbÈ. wit. rrt. rost appropriate rating criterion into the daa able.
Ratine Criterion 7oùlS^ Borg Scaler
Light
Sornewhat IIa¡d
Hârd
Very llard
Near Maximal

<107o
10Vo -29V0
30Vo - 497o
50Vo -79Vo

> 800

<2
3

Perceived Effort
Barely noticeable or ¡ela,red effort

Norice¿ble or definiæ effon

Uses shoulder or trunk to fo¡ce

4-5
6-7
>7

Obvious effort; Uncha¡ged facial expresion
Subs¡a¡dal effort; Changes facial exprxsion

 h :-
rêrccriütgê ot marin¿l strettgù.o 
Compared to rhe Borg CR-lõ 5ç¿¡s.ao

2' Dunqt¡ox or ExEnttox is.calculated by measuring the duraúon of all exenions during an observadon period, thendividing the me¿su¡ed du¡ation of exenión by tire otal observation rime and muldplying by 100.

ToDm'¡TroxonE>m'noN = 100 x duraúonofa,exenions(sec) = r00 x
total observarion time (sæ)

3' ErroRrs prn lvltrutp a¡e m-easu¡ed by counting the number of exerdons that occu¡ during an observadon period, thendividing the number of exerrions by thå durarion of the observarion period, measured in minutes.

E¡fonfspERMINUTE = numberoFexerdons 
=

total observarion rime (min)

4' H¡'\D/lYnnr PosruRs is an es[imate of the posirion of ttre hand or wrist relaLive to neutral posiúon. Guidelines foræsigning a radng criterion are presented in the following raule, Àrer ¡he resulr. in the dan rable.

Ratins Criterion lYrist Extension^ lVrist Flexion^ Ulnar Deviation^ Perceived PostureVery Good

Good

Fair
Bad
Very Bad

00 - 100

llo-250
260 -4l.
410 - 550

> 600

00-50
6" - 150

160 - 300

3lo - 500

> 500

00 - 100

11" - 150

160 - 200

21" -250
>250

Perfectly neural
Nea¡ neutral
Non-neutral

Ma¡ked deviation
Near exEeme^ D"'i".a f.. a"ulããã ir.,-oñiEìl

5' spseo oF IYoRK is an esLimate how fast the wo-rker is working. Guidelines for assigning a rating crirerion arepresented in the foilowing rabre. Enter rhe resulr in the dâra tåîre.

8L '9Q7o 'Taking one's own time"Fair 9l _ lA}Vo .,Normal,,speed 
of motion

Tli o^, l0l - t t5zo Rushed, bur able to keep up

^ Thc obs¿rvcd oacc is dividcd by )vITM-l'¡ predicæd prãd expresscd as a perccnuge of predicad- scc Bames.@)

6' Dun¡r¡ox oF TÆx peR D'c'v is either measu¡ed or obuined from plant personnel. Enter the resul¡ in the dan uble.
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.STEP2: ASSIGNRATAVCS VALUES

use rhe rable below to find the radng values for each task vuiabre.
lhe corresponding rating value is on the same row at tl¡e fa¡ lefi

Select the appropriate enry for each variable, then fÌnd

Rating
VaIues

Inænsity of Exertion Duration of
Exertion

EffonV
Minuþ

IlandIilris¡
Poshre

Speed of Work Dntation *r
I
2
3
4
5

Light
Somewhat llard

Hard
Very llard

Nea¡ Maximal

<10
t0 -29
30 -49
50-79
>80

<4
4-8
9-14
15-19
>20

s1
t-2
2-4
4-8
>8

VeryGood
Crood

Fair
Bad

Very Slow
Slow
Fair
Fas¡

Bad Fast

'STEP3: 
DETERIVü.{ETHE MuLTll,r.TFRs

Intensiry of
Exenion Exertion Minute

IIand,¡\iVrist

Postu¡e

Du¡ation of Effong Speed of \ilork Duraúon per
Rating
Va-lue

I
2 0.25

0.5
0.ts
r.0
1.5

1.0

1.0

1.0

1.5
2.0

0.5
1.0

1.5

2.0
3.0^

0.5
1.0

1.5
2.0
3.0

I
J
6
9
l3

1.0

r.0
r.5
2.0
3.0

3
4
5

lf dundon o¡.*..t¡onffiOgr-, ¡t *' muldplier should bc sc¡ to 3.O

Exren Youn Dare HEne:

Sr¡p4: CelcularE THESI Scone

Insert ¡l¡e mulüplier values for each of the 6 usk variables into the spaces below, then multiply them all together.H . m . m . [î"iïl . I .f*" I . ffi ="-] ",_" I

--x.-X_

x

STEPS: LITERPRTTTHERESULT

: h-eliminary testing has revealed that jobs 
TtTiryd-ï$-disul upper exremiry d.isorders had sI scores grcarer ¡han 5.ùl scores less Ûran or equal to 3 are probably'safe." li s;; d;ater than or equal to 7 are probably .,þazqrdsss.,,: The suain Index does nò¡ consider rL.rr., ielaæd n localizøñæhanical compression. This risk facror should be' considered separately

_x

Intensiry of i Durarion of

Step 1:

Rating Crirerion or
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1. Date

Analyst

Questionnaire

Assessment of Risk Factors for Distal Upper Extremity and Shoulder Disorders

2. Name

3. CompanyNamq

5. Job Title

4. Department

6. Job

7. Age years 8. Gender oM uF

9. Height_Ft._inches 10. BodyWeight

11. Are you? o Right handed o Left handed o Write with either hand

12. How long have you worked with the current employer? years months

13- How long have you worked in this job? years _ months

14. Do you rotate to another job? E yes c¡ No
If yes, job title(s) for the other job(s)

15. Are you a smoker? E yes E No

a. If yes, do you smoke: tr ciga¡ettes E cigars o pipe

b. If yes, how many do you smoke per day? Er l0 or 1ess o l l to 20 E more than 20

16. Do you exercise on a regular basis? tr yes o No
a. Ifyes, type ofexercise ?

b. If yes, number of times/week

17. Are you currently:

a. Pregnant o Yes E No o Not applicable
b. Using birth conhol pills? r yes D No o Not applicable

18' Do you have hobbies that involve repetitive use of your hands, e.g., gardening, woodworking,
knitting, using computer, etc.? D yes tr No
Ifyes, please list your hobbies?

How many hours/week do you usually spend on these hobbies? hours/week

19. Do you have a second job? tr yes tr No

20. Does your second job involve repetitive use of your hands? E yes o No n Not applicable

21. Does your second job involve working with upper arms raised (example, painting walls and ceilings)
or lifting of 25 lbs or more several times above chest height? o yes tr No E Not applicable

lbs.
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2:questionnaire

22. Have you ever been told by a physician that you had any of the following?

a. Diabetes

b. Arthritis
c. Thyroid problem

d. Alcoholism

e. Menopause

f. High blood pressure

g. Elevated cholesterol

h Ruptured or bulging disc in the neck?

i. Ruptrued or bulging disc in the back?

o Yes

o Yes

tr Yes

tr Yes

tr Yes

o Yes

u Yes

tr Yes
D Yes

EI No
ENo
aNo
trNo
oNo
ENo
trNo
oNo
trNo

Year diagnosed

El No

n Very fast and
cannot keep up

ScaIe

0 Nothing at all
0.5 Very, very light
I Very light
2 Light
3 Moderate
4 Somewhat hard
5 Hard
6

7 Very hard
8

9

l0 Very veryhard
11 Maximal

o Dissatisfied

23. In your job are you required to meet a specific performance standard? r yes

a. If yes, is the performance standard:

n Easy to meet o Neither easy nor difficult to meet o Difficult to meet
b. If yes, is disciplinary action taken for not meeting the standard? r yes o No B Maybe

25- Using the scale on the right, please rate the overall physical effort required to perform your job at
the beginning of the shift as well as at the end of the shift for each of the following toãy parts

Body Part

24. How would you classify your work pace?

tr Relaxed n Neither relaxed tr Fast tr Very fast but
nor fast can keep up

Overall Physical effort required
At the beginning At the end of

Left Side I Right Side Lefr Side

Neck

Shoulder

Elbow

.borearm

Hand/wrist

Side

26. A{in all, þow satisfied are you with your job?
o Satisfied o Neither satisiied ñor dissatisfied

27. How often have you considered employment elsewhere in the past year?
tr Never - o Occasionally trr Often 

'- - r-'-- "jÃt*uy,

28. How ofien does your job require full attention?trNever -nOccasioïally 
trOften

of shift shift

8-29-97
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29. How often can you sgt the rate_þace) at which you work?
tr Never o Occasionally o-Often

30. Does your supervisor appreciate the work that you do?

o Neve¡ trlOccasionally ' uOften tr Always

31. In the past year, have you had pain, aching, stiffrress, burning, numbness or tingling whether work
related or not in any of the following body parts?

Stiffness

E

tr

tr
u

tr
tr

E

E

E

tr

s Always

Numbness

tr
tr

o
tr

u
tr

trl

D

E
tr

Tingling

E
tr

tr
tr

E
E]

D

D

EI

E

LeftNeck
Right Neck

Left Shoulder
Right Shoulder

Left Elbow
Right Elbow

Left Forearm
Right Forearm

Left Hand./Wrist
Right Hand./Wrist

None

E

t

E

tr

EI

u

E
t

tr
B

Pain

tr
tr

n
tr

tl
tr

E
D

u
tr

32- If you checked none for all the body parts in question number 31, stop. You are done.

If Yes in question number 31, when was first time you experienced this problem and was it
related to work?

Body Part Experienced Symptoms First Time:

Left Neck
Right Neck

Left Shoulder
Right Shoulder

Left Elbow
Right Elbow

Left Forearm
Right Forearm

Left Hand./Wrist
Right Hand./Wrist

Before starting
current job?

E

E¡

o
n

0
EI

D

E

tr
tr

After starting
current job?

u
tr

tr
D

u
E

E

U

tr
tr

Related to'Work

oYes trNo
DYes nNo

trYes nNo
trYes trNo

trYes oNo
tr Yes tr¡ No

il Yes EI No
oYes ElNo

El Yes il No
trYes nNo

E¡ Uncertain
D Uncertain

E Uncertain
tr Uncertain

tr Uncertain
tr Uncertain

EI Uncertain
E Uncertain

tr Uncertain
tr Uncertain

c?8-29-97
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33. For all the body parts marked yes in question number 3 1 , use the following scales to speciff
frequency, duration and intensity of symptoms. Please also speciff side of body for
for symptoms (L:Left side; R: Right side; B = Both sides).

Frequency
(How often in the last year?)

1. Almost always (daily)

2. Frequently (once/week)

3. Sometimes (once/month)

4. Rarely (every 2-3 months)

5. Almost never (every 6 months)

Duration
(How long do they last?)

1. Up to t hour

2.Up to l day

3. Up to 1 week

4. Up to 2 weeks

5. Up to I month

6. Up to 3 months

7. More than 3 months

fntensity of Symptoms

1. Barely noticeable

2. Mild
3. Moderate

4. Severe

5. 'Worst pain ever in life

Body Part

LeftNeck
RightNeck

Left Shoulder
Right Shoulder

Left Elbow
Right Elbow

Symptoms
(past year)

ÐYes trNo
EYes nNo

o Yes El No
clYes DNo

trYes nNo
trYes oNo

Frequency Duration Intensity

Left Forearm t Yes o No
Right Forearm E Yes o No

Left Hand./lVrist tr Yes tr No
Right Hand./Wrist D )fss tr No

34- If you had shoulder symptoms in question number 31, does that pain spread to or from the neck?
Left Shoulder tr Yes tr No Right Shoulder rl Yes o No

() -a
8-29-97
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PLEASE PRINT BELOW INFORMATION WHICH HAS NOT ALREADY BEEN COMPLETED OR IS INCORBECTLY SHOWN

1æBåô
lflbtkerc Comoensolion
Boord olrl4onilobo

CallToll Free 1 362-3340
EMPLOYER'S REPORT
OF INJURY OR OCCUPATTONAL DISEASE

333 Broadway
Winnípeg, Man. R3C 4W3

Telephone Fax
(204) 954-4922 (204) 954_4999 ilililililllilillllt E

rsspssü{ÁLHE¡l-tHt.0, 

I 

F|RM NO.

E OF BUSINESS

INJURED RORL)
THIS NUMBER ¡S REQUIRED ON ALL
COM¡/UNICATIONS ABOUT CLAIM

ADDRESS AND POSTAL
WORKER'S NAME, AODRESS AND POSTAL CODE

EMPLOYER'S TEL NO. EMPLOYER'S FILE NO. OA'IE E¡IIERED YOIJR EMPU]\

D

:
: NAME & noone TlrLE

/HAT C|TY TOWN OR
3E DIO IT HAPPEN?

DID IT OCCUR ON YOUR PREMISES?

Eves EHo
]AUSE THE INJURY separate sheet. lnclude lne worker and employer names and ¿ddresses a" ur"ias ctã,m an¿-irm numbers.)

IF NO, WHERE?

: ALL INJURIES REPORTED
ate right or left if aopticable)

rHE WORKER IN THE COURSE OF HIS/
;MPLOYMENI AT TIME OF INJURY? ! ves ! *o F#ï,* WIiO RENOERED

FIRST AID?

WHAT HOSPIIAL WAS WORKER
TREATEO AT, IF ANY?

ts woRKER RELATED To EMpLoyER AND LtvtNG YES No
rN Hts/HER HousE AT TIME oF THE AcctoENT? tr tr
WLL THE WORKER BE DISABLED LONGER THAN
THE DAY OF THE ACCIDENT?

l-'l vcc lF YES, COMPLETE WAGE TNFORMATTON SECT¡O:,U ' -- BELOW, THÊN COMPLETE OTHER SIOE OF FOFM.
'E ruo tF No, coMpLETE orHEF srDE oF FoRM

:RKER A PARTNER, DIFECTOR OH
R OFFICER OF THE COMPANY?

JR OPINION WAS THEFE ANY MISCON.
ON THE PAFT OF THE WORKER?

,OU ABLE TO ACCOMMODATE
iER IN ALTERNATE DUTIES?

iAMES ANO ADDRESSES OF PEFSONS
SAW 'Il-lE ACCIDENT (two, ¡f possibte)

\NY PERSON NOT IN YOUR EMPLOY
AME FOR THE ACCIDENT?

¡ ves ! ro Sr[t"s;"

! ves !,uo [r$.¿"

E YES E NO EXPLAIN

! veS f] NO lF YEs' GlvE NAME AND ADDRESS

IF YES, WHEN?

)CIDENT Ar E¡¡¡ Epv To woRK? E ruo '¡r E ¡r,¡ flpr¡

IF YES, STA'IE DAYS WORKED

! ves ¡' ie E ¡u E pr'¡

Etlo ¡o E¡r'¡ En¡

\IE ÀND HOUR
rST WORKED
)LLOWING THE

IE YOU CONTINUING TO
Y REGULAR EARNINGS/
\GES TO WORKER WHILE
iF WORK?

HAS THE
WORKER ]-l YES
RETURNED

RARILY RETURN TO
WORK BETWEEN
ACCIDENT DATE AND
RETURN TO WORK?

E ves

Eruo

IF NOI EMPLOYEO ON A
STANDARO 5 OAY WORK
WÊÊK, PLEÄSE COMPLEÍE
CALENOAF ON REVERSE

WAGES PAIO ON
DAY OF LAY OFF

$

I Yes- Houns pER wEEK | tr Ho,

$ 

- 

pER HouR eounlsdR

)RMAL WAGES
WORKER PAID HOURLY?

$_

RKERS TDl CLÂIM CODE
ì THE CURRENT YEAR

RKERS TDl CLAIM AMOUNT
ì THE CURRENI YEAR

WORKER PAID
MONTHLY AT

¡ $ 

-PER

MONTH

CHECK ÁNY OF
THE FOLLOWING

WHiCH APPLIES
TO THE WORKER

WORKER'S TOTAL

GROSS EARNINGS

FOfl LAST CALENDAR
TAX YÊAR

s

?[fltî,i,t 

= 
m:^*,-,I y ffiif.

i':ä"'.ilË f mÁ'PERATos,[ ff&, fT.:To3,lT,1i'"ÏË'"' !ffitålfg[ trff¡ Sif,,,[",;13Å,,ï;,,,oof]* Iffi,** nffiåi* trffifi:ï!"'Tlff Ú ro**l

9 5 IMPORTANT: PLEASE COMPLETE AND StcN OTHER SIDE



CONTRACT WORKERS:
1. a) lf injured worker employed on contract basis, have earnings been reported to the wcB on Employers statement of Earnings?

! ruo n Yes lf yes, at what percentage?.

What was the value of the contract? $ Duration of the contract?
2. List other projects worker has performed in past twelve months. lnclude value and duration of each.

(lfpossible,attachcopiesofallcontractlisted.lfinsufficientroffi
3. D¡d the worker supply any materials or equipmentz f] t¡o f] yes, please specify

4.

5.

ln which assessment rate code were worker's earnings reported?
To your knowledge, is the worker in a partnership or director of a corporation contracting with your firm? E yes fl No
To yourknowledge, does the worker employ other workers? E yes E ruo

COURIERS & MESSENGERS:
1. ls the worker a commissioned broker? D yes E ruo a salaried employee? f] Ves E ruo
2. Circle rate code where worker's earnings have been reported. 501-08 503-14 506-02
3. Describe the worker's vehicle:

Gross vehicle weight 

- 

Type (auto, 1/2lon,etc.) 

- 

Does it normally haul a trailer? E yes E tto4. Type of commodity normally transported (i.e. household items, appliances, etc.) please be specific.

5.

6.

7.

8.
o

Normal delivery area? E intra-city (within 16 km. radius of city or town limits) E inter-city (highway hauting)
What was the shipment's destination at time of accident/injury?
State worker's gross driver receipts for last 12 months
Does the worker provide more than one vehicle? D ruo D yes, how many?
To your knowledge, is worker a partner or director of a corporation contracting with your firm? E yes E No
Please attach copies of worker's last commission statements.

10. To your knowledge does worker employ other workersz E No f] yes, how many?

1' Have you reported the worker's earnings to the WCB on your Employer's Statement of Worker,s Earnings?
E ruo E Yes, at what percentage?

2. Does worker provide more than one vehicle? E ruo E yes, how many?
Does your worker employ other workerst E Ves f] tto

3' To your knowledge, is worker a partner or director of a corporation contracting with your firm? E yes f] ruo

SIGNATURE EMPLOYER OR DESIGNATED

I certify that the information given on this and on the reverse is true. I agree to notify the Worker,s CompensationBoard of Manitoba immediately of any change ¡n c¡rcumsiancei affecting this claim, including any return to work.I have read and understand the letter which was attached to this form. I uñderstand that the Workers CompensationAct requires me to submit an employers report within s ãavs-ot notification oi ã*arâness of an injury requiringtreatment or an absence from work and if I d'o not do so, pãñäi¡es may be revied.
x

26 27 28 29 30 31
26 27 28
26 27 28 29 30 31
26 27 28 29 30
26 27 28 29 30 31
26 27 28 29 30
26 27 28 29 30 31
26 27 28 29 30 31
26 27 28 29 30
26 27 28 29 30 31
26 27 28 29 30
26 27 28 29 30 31

23456
23456
23456
23456
23456
23456
234s6
23456
23456
23456
23456
23456

n
b
lr
)r
ry
n
I

rg
rp

;t

c

PLEASE COMPLETE OTHER SIDE OF FORM
lf worker does not work a standard five day week, prease circre assigned

res_t days for two complete months immediaiery toilbw¡ng tná ãav ot Ëy off.7 8 9 10 11 12 13 14 15 16 17 18 19 20'21 
-Zà-',ZZ 
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Job

sl data. âll Job/s1de/person

The FRE0 procedure

I

t

I

2

2

3

4

4

5

6

6

7

7

7

7

I
9

t0
't0

l'l
12
't3

't4

15

't6

'16

17

l8
l8
r8

l9
19

20

?t

22

2S

23

24

25

26

27
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29
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31

Person

M.l
M. 30

M. 30

M.2

M.2

M.3

M.4

M.4

M.5

M.6

M.6

M.15

M. 15

M.7

M.7
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M.9
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M-21
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M. 23
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M. 24
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M-24
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M.25
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M. 28

M.26

Hand Frequency

R

L

R

L

R

R

L

R

R

L

R

L

R

L

R

R

R

L

R

R

R

R

R

R

R

R

L

R

L

F

R

ß

R

L

R

L

R

L

R

L
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R

R

R

R

I
I

10

t0
t0
l0

5

7

5

t0
l0
6

7

I
9

3

3

s

5

3

4

3

I
5

6

4

l0
t0
10

6

4

I
9

10

10

6

t0
10

9

3

3

6

3

Cumulatlve Cumulatlve
Percent Frequency percent

,|
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2 .45

?,75
3 .06

3 .06

3 .06

3 .06

1.53

2 .14

1 .53
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3 .06
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0 .92
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I .22

0 .92
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I .83
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3 .06
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3 ,06
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0 .92

I

27
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57
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t00
'107

'I 16

12s

t28

131
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'l37

142
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t49

152
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r66

172

176
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196
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212

2t9
223
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261
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296
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so2
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2.45
s.20
I .26

'I t.31
14.37

17.43

18 .96

2t .10

22.63

25.69

24.75
30.58

32.72

35.47

38 ,23
39.14
40 .06

40 .98
4't .90
43.43

44 .34
45.57
46.48

49.24
50. 76

52 .60

53 .82

56.88

59. 94

63.00
64 .83
66.97

68 .20
70 .95

73.70

76.76
79 ,82
81.65

84.7t
87.77
90.52

9't .44
92 .35

94,19

95.11

Job Person

si. data. âlt job/side/person

32

33

M. 28

M-29

Ha nd

lhe FREO Procedure

R

R

Frequency
Cuflìula t i ve Cunrula t tve

Percent Frequency pe.cent

6

4
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98.78

I 00 .00
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Person Job Slde mint mdur

1

2

4

5

6
-l

I
9

10

11

t2

l3
l4
15

't8

't7

18

19

20

21

22

23

M-'l 1 Rtght
M- 10 10 Left
M-10 10 Right
M.1l 11 R19ht

M-12 12 Right
M.13 13 Right
M-r3 14 Righr
M.14 15 R19ht

M. 14 16 Right
M.15 7 Left
M-15 7 Rlght
M.16 16 Rj.ght

M.l7 l7 R19ht

M.l8 r8 Rlght
M.19 19 Right
tÅ.2 2 Left
M-2 2 Right
M.20 1 I Left
M.20 18 Right
M-21 20 Right
M-22 2 1 Left
M-25 22 Right
tl-24 23 Left

1

ã

6

6

6

9

3

3

3

3

3

6

6

9

6
â

3

I

3

1.937s0 2.62s00

2 .00000 1 .33333

2 ,66667 1 ,66667

1.70000 1.80000

2.33333 2.06667

2.75000 1.25000

2.33333 3.00000

1.38889 1.77778

3.00000 3.00000

2.66667 3,00000

2.25000 2.00000

3.00000 3.00000

2.00000 1.50000

2.30000 1.15000

2.33333 3.00000
2.90000 3,00000

3.00000 2.60000

2.60000 2.80000
r.85000 1.00000

2.00000 3.00000
1,94444 3.00000
2.50000 3.00000
1 . 75000 'l .40000

mpstr mspeed mdurpd

3.00 1 .0
3.00 1.5
3,00 1.5
3.00 1.0
3,00 1.0
3,00 1.0
3,00 r.0
3.00 1,0
3.00 1.0
3.00 1 .0
3.00 1,0
3.00 1 .0
3.00 1.5
2.00 1.0
3.00 1.0
3. 00 't .0

3,00 1,0
2.00 1,0
3.00 1.0
3.00 1.5
2.00 1.0
3.00 I .5
3.00 1.0i.r

0.75 11.813 57.375 21.661

1 . 00 36,000 70 .062 t s,353
1.00 121.500 84.693 14.603
1 , 00 27 .900 49 ,275 1 5. 1 61

0.50 57.000 ô7.113 24,620
0.50 30.375 81.146 9.313
0. 75 141 ,750 77 .623 21 .993
1.00 22.500 34.154 14.519
1.00 8t.000 91.043 35.980
1 .00 72.000 81.578 27.778
1.00 43.594 65.967 14,502
1,00 81.000 94,877 40.611
1.00 81.000 63.955 11.262
1.00 33.600 72.145 8.315
0.75 t41.7s0 76.735 60.933
1.00 156.600 83,320 32.410
1.00 70.200 90,1l5 20.505
'f ,00 44.400 80,912 24,244
L 00 1 6. 875 55.744 5.767
1.00 81.000 70.392 43.356
1.00 11.667 56.463 44.686
0.75 75.938 81.931 30.884
0.75 1ô.538 47.917 10.406

mpctdur mneffort

int50 dur50

1l
23
36
43
56
66
79
83
93

10 3

11 3

't2 3

13 6

14 6

t5 I
16 6

173
t8 3

t9 3

203
2l 1

223
233

2.00 3.00 3.0
2.00 1.50 3.0
3.00 1.50 3.0
1.50 2.00 3.0
2.00 3.00 3.0
3.00 't ,25 3,0
2.00 3.00 3.0
1.s0 2.o0 3.0
3.00 3.00 3.0
3.00 3.00 3.0
2.00 1.7s 3.0
3.00 3.00 3.0
2,00 1,s0 3.0
2.00 1.00 2.o
2.OO 3.00 3.0
3.00 3.00 3.0
3.00 3.00 3.0
3.00 3.00 2.o
2.00 1.00 3.0
2.00 3.00 3.0
2.00 3.00 2.o
2.50 3.00 3.o
l.7s 1.50 3.0

pstr50 speedS0 durpdS0

Person job Side

M-24 23 Right
M-24 24 Left
M-24 2s Fight
M-24 26 Left
M-2s 27

M-2s 28 Right
M-26 29 Rlght
M-26 30 Rlght
M-26 3r Rlght
M-27 19 Right
M-28 32 Left
M.28 32 Right
M-29 33 Rtght
M-3 3 Right
M-30 1 Left
M- 30 1 Right
M.4 4 Left
M.4 4 Rlght
M.5 5 Right
M-6 6 Left
M.6 6 Right
M-7 7 Left
M-7 7 Right

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

4t

42

43

44

45
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t.0
'I .5

1.5
1.0
1.0
1.0

1.0
1.0
1,0
1.0
1.0
1.0
1.5
1.0
1.0
1.0
1.0
1.0
1,0
1.5
1.0
1.5
r.0

0.7s 13.500
1 . 00 40. 500

1.00 12't.500

1 . 00 27.000
0,50 54.000

0. 50 27 .000
0.75 121.500
1.00 27.OOO

1.00 81.000

1.00 81.000

1.00 40.500

1 .00 81 .000

1.00 81.000
1 .00 30. 000

0.7s 121.500

L00 162.000

1.00 8t.000
1 .00 54 . 000

1.00 f8.000
1,00 81.000
1.00 12.000

0. 75 75. 938

0.75 f5.188

s150 pctdurso neffso mmsi ms150

mint mdur meff mpstr mspeed mdurpd msj. mpctdur mneffort

6
ã

1

1

3

6

I
I
6

I
I

'1

3

3

6

1

1

3

1,70000 1.55000 1,95
1.91667 1.75000 1.00
2.30000 2.90000 3.00
3.00000 3.00000 2.10
3.00000 3.00000 3.00
2.00000 2.00000 3.00
2.33333 3.00000 3.00
2.83333 3.00000 1.50
3,00000 3.00000 1.s0
2.00000 2.78571 3.00
3,00000 1.91667 3,00
3.00000 3.00000 2.00
2.25000 3.00000 2.00
1.05000 2.35000 3.00
2.32500 3.00000 1.50
0,88636 0.95455 3.00
2.80000 3.00000 3.00
2.85714 1.7A57't 2,00
r.80000 2.10000 2.00
I .20000 2 .85000 3.00
1.20000 2.75000 1,00

2.66667 2,16667 2.00
2 .44444 1 . 88889 't .00

55.000 21.053 11.443 13.500
77 .660 1 2 . 990 36.000 40. 500

81,680 13.870 t20.000 121.500
49. 500 1 5, s00 27 .540 27 .000
66.670 20.375 59.000 54.000
80.299 9.258 30.938 33, 750

78,091 20.909 141.750 121.500
37,500 15.470 22.222 27,000
90.000 36.667 81.000 81.000
79.048 26.667 72.000 81.000
72.225 14.184 40.500 31.500
95.477 41.000 81.000 I1.000
67.113 10.964 81.000 81.000
77.?06 8.574 31.740 24.000
76.150 60.834 141.750 t2'f.500
83.339 31.937 156.600 162.000
91 .373 ',19.773 70.200 81 .000
80.831 25.62s 43.680 s4.000
58.233 5.265 16.650 18.000
71.304 43.333 81 ,000 81.000
57.140 45.710 11.667 12.000
79.269 31.820 75.938 75.938
45.000 11.024 16.538 '17.?19

1.5 0.75 35.353 45.417 1 t .921

1.5 0.50 7.593 56.858 21.034
1.0 0.25 5.025 70.060 134.008
r.0 0.25 4.500 100.000 s0.299
1.0 t.00 8'1.000 r00.000 102.407
1.0 1.00 36.000 49.690 16.667

1.0 1.00 126.000 69.897 32.OO7

1.0 1.00 il4.750 89.087 36.8s6
1.0 r.00 121.500 100.000 3r.750
1.0 0.75 75.214 56,76t 24,499
1.0 1.00 155.2s0 92.478 16.107

1.0 t.00 r62.000 93.20s 3't .131

1.0 0.25 10.125 75.724 76.780
1.0 1.00 22,O50 22.214 18.983

1 .0 0.75 7 .847 73.706 31 .500
1.0 0.75 5.983 14.128 6.663
1.0 0.75 56,700 90.240 31.000
1.O 0.75 22.821 90.649 15.151

1.0 1.00 46.200 51,232 18.217
1.0 0.50 5,'i5 24.320 37.642
1.0 0.50 1.675 25,391 32,173
1.0 1.00 35.000 86.103 16.852
'I .0 'l . 00 r 4 . 500 80. 636 20. 038

si50 pctdurS0 neff50 mmsi nst50bs int50 dur50 eff50

246'l
2532
26 12
27 13
2833
2932
3062
31 93
s293
3362
3493
3593
3632
3731
38 12
3931
4033
41 33
4262
43 11
44'l 1

45 3 3

4652

.50 1 .50

.00 1.50

.00 3 ,00

.00 3 .00

.00 3 .00

.00 2.00

.00 3 .00

.00 3 ,00

.00 3 .00

,00 3 .00

.00 2,00

.00 3.00
,00 3.00
.00 2.00
.00 3.00
,00 I.00
.00 3,00
.00 2.00
.00 2.00
,00 3.00
.00 3.00
.00 2.00
.00 1 .50

pstn50 speedS0 durpdS0

2.O 1 .5
1.0 't.5

3.0 I.0
2.O t.0
3.0 I.0
3.0 1.0
3,0 1.o
1.5 1.0
1.5 1.0
3.0 I.0
3.0 1.0
2,O 1.0
2,O 1.0
3.0 1.0
1.5 1.0

3.0 1.0
3.0 1.0
2.O 1.0
2.O 1.0
3,0 1.0
1.0 r.0
2.O 1.0
1.0 't.0

0.75 30.37s
0. s0 6. 7s0

0.25 4.500

0.25 4.500
I .00 81 .000

1 . 00 36. 000

1.00 108.000

1.00 121.500
L00 121.500

0.75 81.000

1 .00 1 62.000

1.00 r62.000
0. 2s 9.000
1 . 00 22. 500

0.75 6.750
o .75 6. 7s0

0. 75 60 . 750

0. 7s 20 .250
1 .00 48.000

0.50 4.500
0.50 1.500
1.00 36.000

1 .00 9.000

40.000 12.048 34.683 30.375
55. 578 't 2 . 500 7 ,547 6. 750

73.215 135.230 5.003 4.500
100.000 47.915 4,725 4.500
r00.000 93.333 81.000 81.000
55 . 556 I 6. 667 36 ,000 36 . 000

65. 1 58 30. 872 1 26 .000 1 08 . C,0r)

9't.199 37.545 114.750 121.500
r00.000 31.250 121.500 121.500
57.803 25.000 75.214 8t.000
91.813 16.429 155.250 162.000
92.899 31.786 162.000 162.000
74.383 75.339 10.125 9.000
21.495 18.875 22.208 18,000
75. 000 28 .334 7 ,847 6 . 750

13.393 6.669 5.711 6.7.¿0

95.454 30.000 56.700 60.7af)
95.652 15.550 22.959 27.OOO

5r.807 'r6.354 45.360 48.000
r8,333 39.230 5.130 4.500
26.785 32.240 1.650 1.500
87.500 1 6.667 34.667 36.000
78.947 13.846 13.852 9.000
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obs

1

2

3

4

5

6

7

I
9

t0
11

12

13

15

16

17

18

't9

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

.Job Hand âvesl

1

I
2

2

3

4

4

5

6

6

7

7

I
9

10
'10

11

l2
13

14

15

16

17

't8

't8

l9
20

21

22

23

23

24

25

26

27

28

29

30

31

32

32

L

R

L

R

R

L

R

R

L

R

L

R

R

R

L

R

R

R

R

R

R

R

L

L

R

B

R

L

R

L

R

L

R

L

R

F

B

R

R

L

R

R

t_.r

a)
i.\)

7.313 6,750
I .250 6. 750

1 56, 600 1 62.000

70.200 81,000

22.0s0 22.500
56 .700 60 . 750

22.821 20.250
46.200 48 .000.

5.175 4.500
'l .675 1.500

48 .000 54 ,000
24.89f 18.000
27 .000 27 .000

1 62 .000 1 62 .000
36 .000 40 . 500

121.500 121.500
27.900 27.000
57 .000 54 ,000
30. 375 27 .OOO

141.750 121.500

22.500 27.ODC

81.000 81.000
8r.000 81.000
44 .400 54 ,000
25.238 21.000

105.923 81.000
81.000 8l.000
11.667 12.000
7 4 ,250 60 . 75C

16.538 15.188

35.353 30.375
7 . 593 6. 750

5,025 4.500

4,500 4.500
81 .000 81 .000
36.000 36.000

1 26 .000 1 08 . 000

114,750 121.500
121,500 121.500
1 55 .250 1 62 ,000
1 62 .000 1 62 .000
10.125 9.000

medsl

N

Mea n

Std Devlatlon
Skewne s s

Unconrected SS

Coeff Vanlatlon

The UNIVABIATE Procedure
Varlable: medsi (the median,

Mome nt s

42

57 .7991 1 9

49 .9484339

0 ,83760229

242599. 691

86.41 72928

Baslc Statlstical Measures

Locatlon Varlabillty

Mean 57 .79912 Std Devlation 49,94843
Medlan 'Cq.ZSOOtt Vaniânce 2495
Mode 81.00000 Range 160.50000

Interquantlle Range 69.O00OO

Tests for Location: Mu0=0

Sum Welghts

Sum observations
Variance
Kurtosls
Cornected SS

Std Error Mean

42

2427 .563

2494.84605
-0.39332r3

1 02288 .688
7 .7072106A

Test

Student's t
Sign

Signed Rank

-Ståtistlc-

t
M

s

7.499356

21

451 ,5

OuantlIes (0efinition 5)

0uantile Estimate

Pr

Pr

PT

t ltl <.0001

r= lMl <.0001

r= lSl <.0001

100t Max

99t
I5çó

90*

75t 03

50t Median

25t 01

10s

5ró

1t
0t Mi.n

162.00

162.00

1 62.00

12 L5o
81.90

44.25

18 .00

6. 75

4.50
1,50

1.50



The UNIVARIATE Procedure
Variable: medsl (the medlan,

Extreme observatlons

Velue Obs

Percents
Val,ue count Cell Cum

1 .50

4.50
4.50
4.50
6. 7s

10:47 Tuesday, February

1.50

4.50

6. 75

9. 00

12.00

r5.19
19.00

--- -Hlghest.

va lue

121 .5

162.0

162.0

162.0
162 .0

10

34

33

9

32

2.4 2.4
7.1 9.5
7.1 16.7
2.4 19.0

2.4 21 .4

2.4 23.8
2,4 26.2

0bs

Frequency Counts

2001

VaLue Coun

39

3

14

40

41

20.25

2t.00
22.50
27 .OO

30.38
36.00
40. 50

Percents
Cell Cum

2.4 28.6
2.4 31.0
2,4 33.3
9.5 42.9
?.4 45 ,2
2.4 47.6

2.4 50.0

Percents
Value Count CeIl Cum

48.00

54 ,00
60.75
81.00

1 08 .00
121.50
1 62 .00

N

Mea n

Std Deviation
Skewne s s

Unconrected sS

Coef f Vari,Ât i,on

The UNIVARIATE Pnocedure

Variable: avesi ( the mean,

Moment s

1

2

6

1

4

4

2.4 52.4

7.1 59.5
4.8 64.3

'14.3 78.6
2.4 81.0
9.5 90.5
9 , 5 100.0

42

58 . 952642 r

s0. 4599297

0.7931 2306

250361 .773

85, 5940089

l0:47 luesday, February

Sum Yreights

Sum observât ions
Variånce
Kurtosis
Corrected SS

Std Ernor Mean

Mean 58.95264 Std oeviation 50.45993
Median 40,20000 Variance 2546

Mode 81.00000 Range 160,32500
Interquart il,e Range 58.95000

Tests fon Location: Mu0=0

gasic Statistical Measures

Vaniabiliry

42

2476.01097

2546. 2045'1

-0,6267027

1 04394 . 385

7.7861362

le st

Student's t
S lgn
Signed Rank

t
M

S

7.571489

21

451 ,5

0uantiles (0efinition 5)

PT

Pr

P.

Qu ant i. Ie

100t Max

99t
95q

908

75t 03

50t Median

25q 01

10t
5t
1t
0,ú Mln

Value.

Irl <.0001

lMl <.0001

I S I <.0001

Estlmate

't 62.0000

1 62 .0000
1 56. 6000

141.7500

81.0000

40. 2000

22 . 0500

7.3r 25

5.0250

1 . ô750

1 .6750



The UNIVAFIATE Procedufe

Variable: avesi (the mean, si)

Extneme observatlons

Value obs

P
C)
\¡(

r . 6750

4 . 5000

5 .0250

5.'t750
7 .5125

Percents
Value Count Cell Cum

r ue5udy, rcuIudr'y

10

34

33

I
1

1 .6750000

4 . 5000000

5.0250000
5. r 750000

7.3r25000

7 . 5933333

8.2501 389

1 0. 1 250000

1 1 .6666667

1 6. 5377000

22 . 0500000

22. 5000000

22.8214286

24 .8906250

25.2375000

27 .0000000

27 .9000000

30. 3750000

VaIue

141.75
1 55.25

1 56.60

1 62. 00

1 62. 00

Frequency Counts

0bs

2.4 2.4
2.4 4,8
2.4 7.1

2.4 9.5
2,4 11.9

2.4 14.3

2.4 16.7

2.4 19.0

2.4 21.4

2.4 23.8

2,4 26,2

2.4 28.6
2.4 31 .0

2.4 33.3
2.4 35.7
2,4 38,1

2.4 40.5
2.4 42.9

20

40

J

14

41

Pe nce nt s

VâIue Count Cell Cum

35. 3530000

36. 0000000

44.4000000

46. 2000000

48 ,0000000

56 . 7000000

57 . 0000000

70. 2000000

74.2500000

I 1 . 0000000

1 0s . 9230769

r 1 4,7500000

121.5000000

1 26 . 0000000

141.7s00000

1 55 . 2500000

1 56 . 6000000

1 62 . 0000000

1

2

'I

1

1

1

1

I

1

4

1

1

2

1

1

1

1

2

2.4 45.2

4.8 50.0
2.4 52.4

2,4 54.8
2.4 57.1

2,4 59.5
2.4 61 .9

2.4 ô4.3
2.4 66.7

9.5 76.2
2.4 78.6
2.4 81.0
4.8 85.7

2,4 88.1

2.4 90.5
2.4 92.9
2.4 9s.2
4 .8 100 .0



óy f rràl
Sepau6.
E6paa,we

N

Mean

Std 0ev1âtlon
Skewne s s

Uncorrected SS

Coeff Varlation

The UNIVARIAIE Procedure
lntensltyofExertlon (IntensltyofExertlon)

Moßents

353

3 . 5835694 I

2 ,28494ô23

1 .01220797

637 1

63. 761 7406

gaslc Statlstlcal Mea6ur-es

LocÂtlon Varlablllty

Mean 3.583569 Std oevlatlon
MediÂn 3.000000 Varlance
Mode 3 .000000 Range

Interquantlle Âanoe

Tests for Locatlon: Mu0=0

Sun Welghts

Sum obseavatlons
Varlancs
Kurtos 1s

Corrected SS

Std Ercor Meân

353

1 285

5.22097927
0.3t 579387

1 837 .7847

0. 12'l ô1542

Student's t
Sign

Slgned Rank

-Ststistlc.

t
M

s

2 .28495

5 .22098

I .00000
3 .00000

29.46641 Pr r lt I <.0001

176.5 pr'= lMl <.0001

31240.5 Pr >= lSl <.0001

0uantiles (0ef1n1tion 5)

0uantlIe Estimate

Variable:
The UNIVARIATE Procedure

IntensltyofExertion (Intensi.tyof Exertion)

Extf'eme 0bservatÍons .

100t Maxt
99t
95t
90t
75t 03

50t Medlan

zst 0r

10t
5t
1t
0t Mln

Value Obs

I
9

9

6

6
a

3

1

1

1

1

365

364

363

362

361

.. -.Htghest. . -

Value

percent s

Value Count CeIl Cum

Mfss lng
Value

9

9

9

9

I

0bs

314

3ts
316

3t7
3rs

Misslng Values

1

3

Count AII Obs

12 3 .29

22.7 22 .7

51.3 73.9

Frequency Counts

Percents
Value Count Cell Cum

Missing
0bs

I 00. 00

62

Value Count

Percents

Cell Cum

8.5 100.0



ThO UHIVARIATE PTOCEdUTS

va rlabls : Du¡st lonof Exott 1on ( Du rat lonof Exef.t lon )

llomont s

N

l¡oan

Std Dovlatlon
Skorngs s

Uncorroctod SS

Coslf Varlatlon

353

2.17847025
0.73034156
.0. 256938S

r 803

33. 525¡131 7

BaBlc Statlstlcal Morsuros

Locatlon Vanlablllty

t¡€an 2.179470 Std Dsvtatlon
l¡odian 2.000000 varlance
Llode 3,O00OO0 Rângo

InterquaFtlIe Range

Te8t3 for LOcAtiOn: Hu0.0

Sum Woights
Sum observations
Va ¡ la ncs

Ku ntos 1s

Corrected SS

Std Error tlsan

353

769

0. 53339879

-1.O27194

t 87 ,756374

o. 038872r 0

lo6t

Student's t
Slgn
Sionod Renk

- Strt istlc .

t
t¡

s

56.O4192 Pr > ltl <.O0Ol

176.5 Pr >. lt¡l <.0001

31240.5 Pr >- lSl <.OOO1

0. 73034

0 .53340

2.50000
1 .50000

Ouantllor (ooflnltlon 5)

ouantlle Estlnate

The UNIVARIATE Pfocedu¡e
Vs rlable I Durat lonof Exott ion ( Ourat lonofExert ion )

Extreno obgorvatlons

1O0t tlsx
99t
95t
g0t

75t 03

50t l¡edlan
25C Qr

10t
5t
1t
0$ $in

vâ1uo

0.5
0.5
0.5
0,5
0.5

3.0
3.0
3.0
3.0
3,O

2.O

t.5
1.0
1.0
0.5
0.5

0bs

344

340

333

332

329

Va luo

Pe rcsnt s

Value Count CoIl Cum

l¡1os 1ng

Value

3

3

3

3

3

0bs

956

357

358

380

363

Misslng Values

-.-.-percent Of-----
t¡fsslng

Count All obs Obs

o.5 6 1.7
1.0 ¡ll I 1.6

l2

Frequency Counts

pe rce nt s
Value Count CeII Cum

1.s 42 11.9 25.2
2.0 t30 38.8 e2.0

3. 29

percont s

Value Count Coll Cuit

3.0 t3,t 38.0 100.0



lhe UNIVARIATE Procedure

variable: Efforts_Minute (Efforts_Minute)

Mome nt s

N

Mean

Std Devlati.on
Skewness

Uncorrected SS

Coeff Variat ion

353

2.344r9263
0.79670949
- 0. 6538302

21 63.25

33. 98651 95

Basic Statistlcal Measures

Locat ion Variablllty

Àlean 2.344193 Std Deviatlon
Medi.an 3.000000 Variance
Mode 3.000000 Range

Interquantj.le Range

fests for Location: Mu0=0

Sum Welghts

Sum observatlons
Varlance
Ku rt os is
corrected ss

Std Error Mean

827 .5

0. 63474601

-1.O757784

223.430s95

0. 042404s7

Test

Student's t
Sign

Sj.gned Rank

.Statisti,c-

t
M

S

0 .7967 1

0 .63475

2 . s0000

I . s0000

55.28161 Pr >

1 76.5 Pr >=

31240.5 Pn >=

ouantiles (Deflnition 5)

0uantile Estlmate

The UNIVARIATE Procedure

Variable: Efforts_Minute (Efforts_Minute)

Extreme observations

100t Max

99t
9st
90t
75t 03

50S Medlân

25t 01

t08
5oó

'tt
0t Min

<.0001

<.0001

< ,0001

Va lue

0.5
0.5
0.5
0.5
0.5

3.0
3.0
3.0
3.0
3,0
3.0
't .5
't .0

1.0
0.5
0.5

344

ooJ

352

328

324

Value

Value Count

3 36r

3 362

3 363

3 364

3 365

0bs

Missing values

-----Pencent Of.....
Missing

Count AII Obs obs

0.5 8 2.3
'I .0 34 9.6

Pe r-cent s

Cell Cum

Fnequency Counts

Percents

Value Count Cell Cum

3,29

1.5

2.O

61

52

r7.3 29.2
14.7 43.9

Value Count

3.0 198

Percent s

CeIl Cum



The UNIVARIATE Procedure
Variable: Hand_lvristPostune (Hand_WristPosture)

Moments

N

Mean

Std 0eviation
Skewness

Uncorrected SS

Coeff Vari.âtion

3s3

2.50991 501

0.67570s22
- 0.9391 09

2384 . 5

26.9214384

Basic Stâtistical Measures

Location Variabllity

Mean 2.509915 Std oevlation
Median 3.000000 Varlance
Mode 3. 000000 Range

Interquartile Range

Tests for Location: Mu0=0

Sum Ytelghts

Sum observatlons
Variance
Ku ît os is
Corrected SS

Std Erron Mean

353

886

0.45657755
-o .5428247
'I 60 . 71 5297

0.03596416

fest

Student's t
Sl gn

Signed Rank

'Statlstic.

t
M

s

0.67571
0 .45658

2 .00000
1 .00000

69.78934 P. > lr | <,0001

176.5 Pr >= lMl <.0001

31240.5 Pr >= lSl <.0001

ouantj.les (Def inition 5)

Quantlle Êstimate

The UNIVARIATE procedure

Varj,able: Hand_WristPosture (Hand_Wristposture)

Extreme obsecvations

100t Maxt
99t
95t
90t
75t 03

50t Median

25q 01

10t
5t
1t
0t Min

Va lue

3.0
3.0
3.0
3.0
3.0
3.0
2.O

1.5
'L0
't .0
't .0

254

252

25'l

250

Value

Pe r-cent s

VaLue Count Cell Cum

Missing
Va lue

3 340

3 341

3 342

3 343

3 344

0bs

Missing Values

.-.--Percent 0f.---.

25

30

7.1

8.5

12

Fnequency Counts

Percents
Value Count CeIl. Cum

All Obs

3. 29

Mj.sslng

0bs

2,0 78 37 .7

percent s

value count cell cun

3 .0 220 62 . 3 't00 .0



IhE UNIVARIATE PTOCEdUTE

Va''lable: SpeedofWork (SpeedofSlork)

Moments

N

Mea n

Std Deviation
Skewness

Uncorcected SS

Coeff vaniation

353

1 .06657224

0,1 7010652

2.1689r079

411.75
1 5.9488982

Sun tJelghts
Sum obsenvations
va r1a nce

Ku rt os 1s

Corrected SS

Std Error Mean

Locâ t 1on

Mean

Medlan

Mode

Baslc Statistlcal Measunes

353

376.5

0.02893623

2.71 95503

10,1855524

0,00905386

Varlabllity

Std Deviatlon
Va n 1a nce

Range

Inteaqual.tile Range

Test

Student's t
Sl gn

Slgned Rank

lests for Location: Mu0=0

- Stât1st1c -

I

M

s

0.17011

0.02894

0.50000
0

117.8031 Pr > lt I .,OOO1

176.S pr >= lMl <.0001

31240.5 Pn >= lSl <.0001

0uântj.les (0eftnitlon 5)

0uânt 1le Estimate

The UNIVARIATE Procedure
Varlable: Speedofwonk (Speedofvtork)

Extreme observations

100q Max

99t
95t
90t
75% 03

50t Median

25eó 01

10t
5t
lq
0t Mln

Value obs

1.5
1.5
1.5
1.5
1.0
1.0
1,0
't .0

1.0
1.0
1.0

365

364

363

362

361

Value

Mlsslng
Value Count

,12

0bs

Percents percents
Value Count CelI Cum Value Count Cell Cum

Mlsslng Values

-----Percent Of-....

250

25r

252

253

254

1.0 306 86.7 86.7

Missing
All obs obs

Frequency Counts

3.29 100.00

47 !00,0



The UNIVARIATE Procedure
Variable: DuratlonperDey (DunationperDay)

Moments

N

Mea n

Std 0eviati.on
Skewness

Uncorrected SS

Coeff Varlation

353

0.82577904

o,22478153
.1.2012081

2s8.5
27 .220s4't8

Basic Statistlcal Measures

Location Variabilj.ty

l¡ean 0.825779 Std Devlatlon
Median 1 ,000000 Vanlance
Mode 1 .000000 Range

Interquartile Range

Tests for Locatlon: Mu0=0

Sum Y.lelghts

Sum obsenvations
Variance
Kurtosi.s
Corrected SS

Std Ennon Mean

353

291 .5
0. 050s2674

0 . 5808394 1

17.7854108

0.01196391

Test

Student's t
Slgn

Slgned Rank

t
M

s

o.22478

0.05053
0.75000

0 . 25000

69.02248 Pn > ltl .,oool
176.S pr >= lMl <.0001

31240.5 Pr'>= lSl <,0001

ouântiles (Definitlon 5)

100t Max t
99t
95t
90t
75t 03

508 Median

25t 01

10t
5t
1t
0q Mln

Ihe UNIVARIAIE Procedure
Dunationper0ay (0uratj.onper0ay)

Extreme observations

Estlmate

'I .00
1 .00
1 .00
1 .00

1 .00

1 .00

0. 75

0, 50

0. 25

0. 25

0. 25

VaLue obs

o.25
0 .25
0 .25

0.25

322

321

320

319

274

Value

Percents
Value Count Cell Cum

0.2s 24 6.8 6.8
0.50 33 9.3 16.'1

Missing
VaIue

0bs

315

316

3't 7

318

Mlssing Values

-----Pencent of..---
Àtis s ing

Al.I obs Obs

t2

Faequency Counts

Percent s

Value Count CelI Cum

0.75 108 30.6 46.7

3,29 100.00

Percents
Value Count Cell Cum

t88 53.3 100.0



N

Meân

Std Devlation
Skewness

Uncoîrected SS

Coeff Variation

The UNIVARIATE Procedune

VarÍaþle: SIScore (S]Score )

Mome nt s

353

47 .086847

47 . 6369008
'I .2r2t5133
158.l445.98
'tot . 168169

lr

^;

Basic Statistical Measur.es

Loca t 1on Va rlabll 1t y

Mean 47.08685 Std oeviatlon 42.69690
Medi.an 27.00000 Varlance 2269
Mode 81,00000 Range lgt.SOOOO

Interquanttle Range 72,00000

Tests foa Location: Mu0=0

Sum Welghts

Sum observations
Va r iance
Kur t os is
Corrected SS

Std Ernor Mean

353

16621.657

2265 ,?7 432

0. 5299861 2

798784 .56
2 .5354564

lest

Student's t
Si gn

Sj.gned Rank

.Statlstlc.

t
M

s

t8.5713s Pn > ltl
176.5 Pî >= lMl

31240.5 pr >= lSl

0uantiles (0efini.tion 5)

0uântlle Estimate

ThE UNIVARIATE Procedure
Va¡iable: SIScoce (SIScore)

Extreme observations

100t Max

99È

95$

90t
75t 03

50 Med1ân

25t 01

10q

5eú

1t
0t Mln

Value obs

I 82 .250

1 62 .000

1 62 .000

1 2t .500

81,000

27 .OOO

I .000

4.s00
3 .375

1 .500

0 ,750

0. 75

1 .00

1 ,50

1 .50

1.50

58

61

67

63

62

VaIue

r 62 .00
r 62 ,00
182.25

r 82 .25

18?.25

Percents
VaIue Count Cell Cum

Mlssing
Vs Iue

0bs

317

318

124

177

179

Mlssing Values

o.75
1 .00

1 .50
1 .69
't .69

2,25
3. 00

4,50
5.06
5.06
6. 00

Count

12

1

1

4

3

1

5
,l

20

1

1

I

0.3 0.3
0.3 0,6
1 .'t 'l ,7
0.8 2 ,5
0.3 2.8
'l .4 4.2
0.3 4.5
1.4 5.9
5.7 11.6
0.3 1'l .9

0.3 12.2

0.3 12.5

Missing
AII obs obs

Frequency Counts

3.29 100.00

Value Count

6.75
9. 00

10. r3
12.00

13.50
'I 5.19
18.00

20.25

22.78

24,00

27 .OO

30. 38

Percents

Cell cum

36

11

12

I
13

4

13

13

1

I

4

to,2 22.7
3. 't 25.8
3.4 29.2
2,3 31 .4

3.7 35. r

1.1 36.3
3.7 39.9
3.7 43.6
0.3 43. 9

2.5 46.5
7.9 54.4

1.1 55.5

VaLue Count

36. 00

40.50

48.00

54 .00
60.75

72.00

81.00

9r. r3
I 08 .00

12r.50
r62.00
182.25

Percents

Ce l.l. Cum

4.ò se.s
2.0 6r.5
0.6 62.0
6.2 68.3
2.5 70. rì

0,3 71.1

| 4.2 85.3
't .4 86.7

0.8 87.s
4.5 92. 1

7.1 99.2

0.8 100.0

14

7

I
I

50

5

16

25

3



N

Mea n

Std Deviatlon
S kewne s s

Uncorrected SS

Coeff Varlatlon

IhE UNIVAFTATE PTOCEdUTE

Vaniable: pctDurExer (pct0ur€xer)

Mome nt s

3s3

65. 5278785

26.61 41 61 4

-0,5941885

1 765074 ,09
40, 61 50207

t-r
H
\¡ì

gaslc Statistlcal Measunes

Locat lon Va¡lablllty

Mean 65.5279 Std Devtatton A6,6'1416
MedÍan 71,7740 Varlance 708.3'f359
Mode 1 00, 0000 Bange 97 . t 4OOO

InterquantlleRange 40,44000

Tests for Locâtlon: llu0=0

Sum Weights

Sum obsenvât1ons

Va t.la nce

Ku ntos I s

Corrected SS

Std Error Uean

b.1 -lr, cú-

353

231 31 .341 1

708 .3 1 3588
- 0 . 7338536

249326. 383

1.41652888

Test

Student's t
S19n

Slgned Rånk

.Statistlc.

t
M

s

46.25947 pr t ltl ..oool
176.s Pr >= lMl <.0001

31240.5 Pr r= lSl <.0001

ouântlIes (Deflnltlon 5)

The UNIVAFIATE procedure

Variable: pctDurExer (pct0urExer)

Extîeme observations

1 00t Max t
99t
95t
90t
75t 03

50t MedÍan

25t 01

10t
5t
1t
0t Mln

Est 1mâ te

1 00.000

1 00 .000
't 00.000

96 .296

87 ,500
71.774

47 ,060

22,220
1 4 .286

6.250

2,857

value obs

2.857 344

s.260 324

6. 250 333

6. 250 332

8.330 329

va lue

Pefcents
Value Count Cell Cun

Mlsslng
Va lue

100 282

1 00 283

1 00 296

100 297

100 298

Missing Values

.-...Percent 0f-..--
Missing

Count AII obs Obs

3't
51
62
81
91

11 1

11 2

11 't

12 1

13 2

14 1

14 1

14 4

14 1

14 1

173
172
17 1

18 1

20 1

?o3

0.3 0. 3

0.3 0.6
0.6 1 .1

0.3 r .4
0.3 ',t.7

0 .3 2.0
0.6 ? .5

0.3 2 .S

0.3 3.1

0. 6 3,7
0.3 4 .0
0.3 4 .2
1.1 5.4
0 .3 5.7
0,3 5.9
0.8 6,8
0.6 7,4
0.3 7 .6
0.3 7 ,9
0.3 8.2
0.8 9,1

l2

Frequency Counts

Percents
Value Count Cell Cum

3.29

21 1

21 1

22 1

22 1

22r
24 1

254
26r
26 1

28 1

292
30 'l

31 r

33 1

334
33 1

34 1

35 1

36 1

37 'l

0.3 9.3
0.3 9.6
0.3 9.9
0.3 10.2
0.3 10.5
0.3 10.8
'I .r 11.9

0.3 '12,2

0,3 12.5

0.3 1?,7

0. 6 '13. 3

0.3 13.ô
0.3 t3.9
0.3 14.2
1.1 15.3
0.3 15.6
r.4 17.0
0.3 17.3
0.3 t7.6
0.3 17.8

0.3 18.1

percents

Value Count CelI Cun

3S6
38 'l

39r
39r
405
40 1

432
43 1

44 1

45 1

45 I

45 r

46 1

47 1

47 1

50 'l

508
5t 1

5t 'l

52 1

52 1

1 ,7 19.8
0.3 20.1
0.3 20.4
0,3 20.7
1.4 22.1

o.3 22.4

0.6 22.9
0.3 23.2
0.3 23.s
0.3 23.8
0.3 24.1

o.3 24.4
0.3 24.6
0.3 24.9
o.3 25.2
0.3 25.5
2.3 27.8
0.3 28.0
0.3 28.3
0.3 28.6
0.3 28.9



Percents
value Count Cell Cum

52

52

s3

53

54

54

55

55

56

56

56

56

56

57

57

57

57

57

57

58

58

58

59

59

59

60

60

60

6'l

62

62

62

63

63

64

64

65

65

65

66

66

67

67

ThE UNIVARIATE PTOCEdUTE

Varlablei pctDurExer (pct0urExer)

Frequency Counts

Pe rcen t s

Vålue Count Cell Cum

1

I

I

,|

'|

,|

I

I

I

1

'l

1

1

1

1

I

2
,|

I

I

1

1

1

1

'I

'|

1

6
,l

I
,|

1

I

I

I

I

I

1

1

'|

I

2

4

0.3 29.2
0.3 29.5
0.3 29 .7

0.3 30.0
0.3 30.3
0.3 30.6
0.3 30.9
0.3 31 .2

0.3 31.4
0.3 31 .7

0.3 32.0
0.3 32.3
0 .3 32.6
0.3 32.9
0.3 33.1

0.3 33.4
0.6 34.0
0.3 34.3
0.3 34.6
0.3 34.8
0.3 35.1
0.3 35.4
0.3 35.7
0.3 36.0
0.3 36.3
0.3 36.s
0.3 36.8
1.7 3S.5

0.3 38.8
0.3 39.1

0.3 39.4
0.3 39.7
0.3 39.9
0.3 40.2
0.3 40.5
0.3 40.8
0.3 41 .1

0.3 41.4

0.3 41.6
0.3 41.9
0.3 42.2

0.0 42.8
L 1 43.9

H
P

67

67

67

68

68

69

70

70

70

70

71

71

71

71

71

71

72

72

72

72

72

73

73

73

73

74

74

?4

75

75

76

76

76

7?

7S

78

78

78

78

7g

78

3

1

1

1

1

1

1

2

1

1

1

1

'|

I

3

1

1

t
1

1

1

1

1

1

1

1

1

1

2

10

1

I

1

'I

1

,l

I

1

2
'I

1

1

I

0.8 44,8
0.3 45.0
0.3 45.3
0. 3 45.6
0,3 45.9
0.3 46.2
0.3 46.5
0.6 47.0
0.3 47.3
0.3 47.6
0.3 47.9
0.3 48.2
0.3 48.4
0.3 48.7
0,8 49,6
0,3 49. 9

0. 3 50. 'l

0,3 s0.4
0.3 50,7
0.3 51 .0

0.3 51.3
0.3 51.6
0.3 51 .8

0.3 52. 1

0.3 52.4
0.3 52.7
0. 3 53.0
0.3 53.3
0.6 53.8
2.8 56.7
0.3 56.9
0.3 57,2
0.3 57.5
0. 3 s7.8
0. 3 58. 't

0.3 58.4
0.3 58.6
0.3 58.9
0.6 59.5
0. 3 59,8
0.3 60.1

0.3 60.3
0.3 60 ,6

Percents
Vâ1ue Count Cell Cum

79 1

79 1

79 1

79 1

79 1

80 1

80 1

80 1

803
80 1

81 I

81 I

81 ?

81 1

82 1

82 1

82 1

82 1

82 I

83 1

83 1

83 1

83 1

83 1

83 1

832
83 1

83 1

84 1

84 1

84 1

84 1

84 1

85 1

852
85 1

863
86 1

87 1

87 1

87 1

87 1

87 1

0. 3 60.9
0.3 6't .2
0.3 61 .5

0.3 61.8
0.3 62.0
0.3 62.3
0. 3 62.6
0, 3 62.9
0.8 63.7
0.3 64.0
0.3 64.3
0.3 64.6
0.6 65.2
0.3 65.4
0.3 65.7
0. 3 66.0
0.3 66.3
0. 3 66.6
0, 3 66.9
0.s 67.1

0.3 67.4
0.3 67,7
0.3 68,0
0. 3 68.3
0.3 68.6
0.6 69.1
0,3 69.4
0.3 69.7
0,3 70.0
0. 3 70.3
0.3 70.5
0.3 70.8
0.3 71,1

o.3 71.4
0.6 72.0
o.3 72.2
0.8 73.1

0,3 73,4
0.3 73.7
0,3 73,9
o,3 74,2
0.3 74.5
0. 3 74.8

Percents
Value Count Cell Cum

882
88r
88 1

88 1

892
89 1

902
90 1

91 r

91 1

91 2

9'l 1

92 I

92 1

92 1

92 1

92 1

The UNIVARIATE Proceduîe
Val"iable: pctDurExen (pctDurExen)

Frequency Counts

percents

Value Count Cell Cum

0.6 7s.4
0.3 75.6
0.3 75.9
0.3 76,2
0.6 76.8
o,3 77 .1

0.6 77.6
0.3 77 ,9
o.3 78.2
0.3 78. 5

0.6 79.0
0.3 79. 3

o.3 79. 6

0 .3 79.9
0.3 80.2
0.3 80,5
0.3 80.7

922
92 1

92 1

92 1

92 1

922
92 1

93 1

93 I

93 I

93r
93 1

93 1

93|
93 1

94 1

0.6 8r.3
0.3 81.6
0.3 81.9
0. 3 82.2
0.3 82.4
0.6 83.0
0.3 83.3
0.3 s3.6
0.3 83.9
0.3 84.1
0.3 84.4
0.3 84.7
0. 3 85.0
0.3 85.3
0.3 85.6
0.3 85.8

value Count

942
94 I

94 I

95 1

95r
95 1

95 'l

963
96 1

964
96|
97r
97 1

97 1

97r
100 29

Percents

CelI Cum

0.6 86.4
0.3 86.7

0.3 87.0
0.3 87.3
0,3 87.5
0.3 87.8
0.3 88.1

0.8 89.0
0.3 89.2

1.1 90.4

0.3 90.7

0.3 90.9
0.3 91.2
0.3 9r.5
0.3 91.8

8.2 100,0



The UNMFIATE Pnocedure

varlable: nEfforts (nEffo¡ts)

Mome nt s

N

Mean

Std 0ev1âtion
Skewness

Uncorrected SS

Coeff Varlâtion

Basic Statistical Measures

Location Variâbility

Mean 29.65915 Std 0ev1at10n 28.06744
Median 21.57000 varlance 787,78098
Mode 30.00000 Range 2,15,15100

InterquartlleRange 21.30700

NolE: The mode dj.splayed is the smallest of 2 modes wlth â count of ,l4.

Tests fon Locatlon: Mu0=0

353

29. 6591 46s

28. 0674363

3 .08020888

5S7820.64

94 . 6333245

F

Ur

Sum VJelghts

Sum observât10ns
Varlance
Kurtosls
Corrected SS

Std Enror Mean

bu1 *t taQ-

353

1 0469 .6787

787 .780982

1 2 . 6970459

277298.906

1 . 4S38789

Sig n

Si.gned Rank

. Statlstic.

t
M

s

19.85378 Pn > lt I ..OOOI

176,5 pr>=lMl <.000.t

91440,5 p¡r= lSl <.000.t

Quantiles (Def inltion 5)

0uantlle t Estlmate

ThE UNIVARIATE Pfocedufe
Varlable: nEfforts (nEfforts)

Extrene obsenvât1ons

100t Max

99t
95t
90t
7sr 03

50q Medlan

25t 01

10t
5t
1t
0q Min

Va lue

1.515

L7 14

2.590

3. 157

3.157

216,666

144,570
84 .6't 0

s6 .800
34 . 938

21 .570
't 3 .63't

I .569

5,990

3,'t57
1 .515

0bs

24A

344

169

328

324

Value

137.930
1 44 ,570

1 56 .630
200 .000

216.666

Percents
Value Count CoIl Cum

Mlsslng
Va lue

Mlsslng Vâlues

... -.Peccent 0f... - -

Mlssing
Count AII obs obs

0bs

21
21
31
32
31
41
4'l
41
41
41
52
5t
51
51
61
61
61
61
61
7'l
71

255

263

2s6

261

257

0.3 0.3
0.3 0.6
0.3 0,8
0.6 1,4
0.3 1 ,7
0.3 2.O

0 .3 2..3

0. 3 2.5
0.3 2,8
0,3 3.t.
0,6 3.7
0.3 4 .O

0,3 4 .2

0.3 4.5
0.3 4.8
0.3 s. 1

0.3 5. 4

0.3 5,7
0.3 5. 9

0. 3 6.2
0.3 6,5

12

Frequency Counts

Percents
Value Count Cell cum

3 .29

72
71
71
s2
82
81
81
81
81
92
92
91
91
91
91
01
01
01
01
0 10

o2

0.6 7.1
0.3 7.4
0. 3 7.6
0,6 8.2
0.6 8.8
o.3 9.1

0.3 9.3
0.3 9.6
0.3 9.9
0.6 10.5
0.6 11.0

0.3 11,3

0.3 11.6

0.3 11.9
o.3 12,2

0.3 12.5

0.3 12.7
0. 3 13.0
0.3 13.3

2.8 16.1

0.6 16.7

VaIue Count

't0

10

10

11

tt

12

12

l2
12

12

12

t2
't3

13

't3

't3

IJ

13

14

14

14

Percents

Cell Cum

0.3 't 7.0
0.3 17.3

0.3 17.6

0.3 17.8
0.3 t8. r

0.3 18,4

0.3 18.7

0.3 r9.0
0.3 r9.3
2,3 21 .5
0.3 21.8
o.3 22.1

o.s 22.9

o.3 23.2

0.3 23.5
0.3 23,8
0.8 24.6
0.3 24.9
0.3 25.2
0.3 25.s
0.3 25.8

I
,l

I

1

1

I

I
,|

,|

I
1

1

3

1

1

1

3

1

'|

I

I



Percent s

Value Count CeII Cum

l4
14

'14

14

14

14

15

l5
15

15

15

15

t5
t0
t6
't6

t6
16

16

r6

16

1ô

16

r6

17

17

17

17

17

17

17

l7
17

t8
r8

18

18

t8

18

18

f8
t9
19

The UNIVARIATE ProcedUre
Variâble: nEfforts (nEfforts)

. Frequency Counts

pencents

Value Count Cell Cum

2

1

1

1

2

1

1

1

1

5

1

1

I

1

1

1

I
,|

I

1

1

I

1

2

I

1

5

5

1

1

I

I

1

1

1

1

1

1

'|

1

2

1

'|

0.6 ?6.3
0.3 26.6
0.3 26.9
o,3 27.2
0.6 27.8
0.3 28.0
0.3 28.3
0.3 28.6
0.3 28.9
'I .4 30.3
0.3 30.6
0.3 30. 9

0.3 31.2
0.3 31 .4
0.3 31 .7
0.3 32.O

0.3 32.3
0.3 32.6
0,3 32.9
0.3 33. 1

0.3 33.4
0.3 33.7
0.3 34.0
0.6 34.6
0,3 34,8
0.3 3s.r
1.4 36.5
1.4 38.0
0.3 38.2
0.3 38.5
0.3 38.8
0.3 39.1

0.3 39.4
0.3 39.7
0.3 39. I
0.3 40 .2

0,3 40. 5

0.3 40.8
0.3 41.1

0,3 41.4
0.6 41 .9
o.3 42.2

0.3 42.5

o\

19

19

19

19

20

20

20

20

20

20

21

21

21

21

2l
21

22

22

23

23

24

24

24

25

25

25

25

25

?6

26

26

28

27

27

28

28

28

29

29

29

29

29

1

1

1

,|

,|

t0

1

f

1

1

2

1

1

I

1

1

,|

1

2

1

6

1

1

1

,l

1

1

7

1

1

1

1

1

1

1

I

1

1

'|

1

1

1

0.3 42,8
0.3 43.1
0.3 43.3
0.3 43. 6

0.3 43.9
2.8 46,7

0.3 47.0
0.3 47.3
0.3 47.6
0. 3 47.9
0.0 48.4
0.3 48. 7

0. 3 49.0
0.3 49,3
0.3 49.6
0.3 49. 9

0.3 50.1
0.3 50.4
0.6 51 .0
0.3 51.3
1,7 53.0
0.3 53,3
0. 3 53.5
0.3 53.8
0.3 54.'t
0. 3 54.4
0.3 54.7
2.0 56.7
0.3 56.9
o,3 57.2
0.3 57,s
0.3 s7,8
0.3 58.1
0.8 58.9
0.3 59.2
0.3 59.5
0.3 59.8
0.3 60.1

0.3 60.3
0,3 60.6
0.3 60.9
o.3 61.2
0.3 61 .5

Percents
Value Count Cell Cum

30

30

30

30

31

31

31

31

31

3t
32

32

32

s2

33

33

33

34

34

34

34

34

34

35

35

35

35

35

36

36

37

37

37

38

38

38

39

40

41

41

42

1

l4
1

1

1

2

'l

1

1

1

I

1

1

1

1

1

1

4

3

1

'|

1

2

1

2

1

1

1

1

I

1

1

1

2

1

2

1

2
'f

14

0.3 61.8
4.0 65,7
0.3 66,0
0.3 66.3
0, 3 66.6
0.6 67,'t

0.3 67.4
0.3 67 ,7

0.3 68.0
0.3 68,3
0.3 6S.0

0.3 68,8
0,3 69.1
0, 3 69.4
0.3 89.7
0.3 70.0
0.3 70.3
1.1 71.4
o.8 72.2
0.3 72.5
o,3 72.8
0,3 73.1

0.6 73.7
0.3 73. 9

0,6 74.5
0.3 74.8
0.3 7s,1
0.3 75.4
0.3 75.6
0.3 75.9
0.3 76.2
0.3 76,5
0.3 76.8
0.6 77.3
0.3 77.6
o,6 7A,2

0.3 78.5
0,6 79.0
0. 3 79,3
4.0 83.3
0.3 83.6
0.3 83.9
0.3 84.1

Petcents
value Count CeIl cum

42 1

4? 'l

42 1

43 1

43t
43 1

43 1

44 1

44 1

44 1

45 1

4ø 'l

48 1

49 1

504
53 1

The UNIVABIATÉ Procedure
Vari.able: nÊfforts (nEfforts)

Frequency Counts

percents

Value Count Cell Cum

0.3 84.4

0.3 g4 .7

0.3 85,0
0.3 85.S

0.3 85. 6

0.3 85.8
0,3 86.1

0.3 86.4
0,3 86.7
0.3 87.0
0.3 87.3
0,3 87.5
0,3 97.8
0.3 88 . 't

1 .1 59,2
0,3 89. s

53 1

57 I

58 1

59 1

603
62 1

632
63 1

64 1

66 1

67 I

68 1

69 1

77 1

77 'f

80 1

0.3 89.8
0.3 90.1

0.3 90.4
0.3 90.7
0.8 91 ,5
0.3 91 .8
0.6 92.4
0. 3 92.6
0.3 92,9
0.3 93.2
0.3 93.5
0.3 93.8
0.3 94.1
0.3 94.3
0.3 94.6
0.3 94.9

VâIue Count

85 r

85 'l

g7 I

90 I

93 1

100 |

120 2

r20 1

125 1

r30 2

133 l

138 1

145 |

157 I

200 r

217 1

Percent s

Cell cum

0.3 95.2
0.3 95.s
0.3 95.8
0.3 96. 0

0.3 96.3
0.3 96.6
0.6 97.2

0.3 97.5
0.3 97.7
0.6 98.3
0.3 98.6
0.3 98.9
0.3 99.2
0.3 99.4

0.3 99.7
0.3 t00.0



loo, 
,oo .ro"

I I Left
2 I Right
3 2 Left
4 2 Rlght
5 3 Rlght
6 4 Left
7 4 Righr
I 5 Right
9 6 Left

l0 6 Rlght
11 7 Left
12 7 Rlght
1 3 I Right
14 I R19ht

15 10 Left
16 10 Right
17 1 1 Rlght
18 12 R19ht
'19 1 3 Â19ht

?0 1 4 Rlght
21 '15 Right
22 16 Rlght
23 17 Right

mint mdur

1.00000 2.32500 3.00000 1.50000
?.46667 1.16667 1.40000 3.00000

6.00000 2.90000 3.00000 3.00000
3.00000 3.00000 2.60000 3.00000

3.00000 1.05000 2.35000 3.00000
3.00000 2.80000 3.00000 3.00000
3.00000 2.ø5714 1.78571 2,00000

6.00000 1.80000 2.r0000 2.00000

1.00000 1.20000 2.85000 3.00000
't .00000 't .20000 2 .75000 I .00000

3.00000 2.66667 2.50000 2,40000

3.00000 2.35294 1.94118 1.94118

1 . 00000 2 .00000 3 .00000 3.00000

6.00000 2.00000 3.00000 3.00000

3 .00000 2 .00000 1 .33333 3 .00000
6.00000 2.66667 1.66667 3.00000

3.00000 1.70000 1.80000 3.00000
6.00000 2.33333 2.66667 3.00000
6.00000 2.7s000 1.2s000 3.00000

9.00000 2.33333 3.00000 3.00000

3.00000 1.38889 1.77778 3.00000

3.00000 3.00000 3.00000 3.00000
6.00000 2.00000 1.s0000 3.00000

eff50 pstr50 speed50 durpdS0

mpstr mspeed mdurpd nsl mpctdur mneffort

i.-.1

-:)

't.0 0.75 7.847 73.706 31.500
1.0 0.75 7.538 25.660 10.662

t.0 1,00 156.600 83.320 32.410

1.0 1.00 70.200 90.f15 20.sos
1.0 1,00 22,O50 22,214 18.983

1.0 0.75 s6.700 90.240 31.000

1.0 0.75 22,821 90.649 15.151

1 . 0 'r .00 46 ,200 51 .232 18 . 21 7

1.0 0,50 5,175 24.320 37,642
1.0 0.50 1.675 2s.391 32.173
1 , 0 1 .00 49,800 84 .293 21 .222
1 .0 f .00 28 . 1 91 73.733 1 7 .433

1 . 5 I .00 27.000 65 .946 35.078

1.s 1.00 162.000 69.524 24.436

1 . 5 1 .00 36. 000 70 .062 t 5. 3s3

1.5 1.00 121 .500 84.693 't4.603

1.0 1.00 27,SOO 49,275 15,161

t.0 0.50 57.000 67.113 24.620
'r .0 0. 50 30.375 81 . 148 I . 313

1 .0 0.75 141.750 77.623 21.993
'l .0 1.00 22.500 34.154 14.519
1.0 1,00 8r.000 93.134 38.506
't.5 1.00 81.000 63.955 11.262

int50 duf50

1 1.0 2.00
2 3.0 1.00

3 6.0 3,00
4 9.0 3.00
5 3.0 1.00

6 3.0 3.00
7 3.0 3.00
I 6.0 ?.00
9 1.0 1.00

10 1.0 1.00

11 3.0 3.00
12 3.0 2.00
13 1.0 2.00
14 6.0 2.00
't5 3.0 2.00
16 6.0 3 .00

17 3.0 r ,50

18 6.0 2.00
t9 6.0 3.00
20 9.0 2.OO

21 3.0 1.s0
22 3.0 3.00
23 6.0 2.00

3.00 1.5 'l .0

1.00 3.0 1.0

3.00 3.0 r.0
3.00 3.0 1.0
2.00 3.0 1.0
3,00 3 .0 't .0

2.00 2.0 'l .0

2.00 2.o 1.0
3.00 3.0 1.0
3.00 1,0 1.0
3.00 2.0 1.0
1.50 1.0 't .0

3.00 3.0 1.5
3.00 3.0 r.5
'r .50 3.0 1.5

1.50 3.0 1.5
2.00 3.0 1.0
3.00 3.0 1.0
1.25 3.0 1.0
3.00 3.0 1.0

2.00 3.0 1.0
3.00 3.0 1.0

1.50 3.0 ,l.5

bs job Slde

24

25

26

27

28

29

30

31

s2

34

35

36

37

38

39

40

4'l

42

1g Left 3.00000 2,60000 2,80000 2.00000
18 Rlght 4.s0000 2.0750û 1.07500 2.50000
19 Flght 7,38462 2.'15385 2.A8462 3,00000
20 Right 3.00000 2.00000 3.00000 3.00000
21 Left 1 ,00000 1 .94444 3 .00000 2 .00000

22 Rlght 3.00000 2.50000 3.00000 3.00000
23 Left 3,00000 1 .7s000 1 . 40000 3.00000
23 Rlght ô.00000 1.70000 1.5s000 1.95000
24 Left 3.00000 1.91667 1.750OO 1.00000
25 Rlght 1 ,00000 2 .30000 2 .90000 3 .00000
26 Left 1.00000 3.00000 3.00000 2.10000
27 3.00000 3.00000 3.00000 3.00000
28 Rlght 3.00000 2.00000 2.00000 3.00000
29 Rlght 6.00000 2.33333 3.00000 3.00000
30 Rlght 9.00000 2.83333 3.00000 1,50000
31 Rlght 9,00000 3.00000 3.00000 'l,50000

32 Left 9.00000 3.00000 1.91667 3.00000
32 Rlght 9.00000 3.00000 3.00000 2.00000
33 Rlght 3.00000 2.25000 3.00000 2.00000

0. 75 6.750

0.75 6.750
1.00 162,000

1.00 81.000
1.00 22.500

0. 75 60 . 750

0. 75 20.250
't .00 48. 000

0s0 4 .500
0.50 1.500

1.00 54,000

1.00 1s.000
1 .O0 27.000
1.00 162.000

1 .00 40. 500

1.00 121.500
1.00 27.000
o. 50 54 .000

0.50 27.OOO

0.75 121.500

1 .00 27 . 000

1.00 81.000

1.O0 81.000

sl50 pctdunso

meff mpstr mspeed mdurpd

75.000 28.334 7.847 6.7s0
1 5. 478 8 . 044 9 .065 6. 750

83.339 31.937 156.600 162.000

91.373 19.773 70.200 81.000

21.495 18.875 22.208 18.000

95. 454 30.000 56 .700 60. 750

95 . 652 1 5. 550 22 .959 27 .000

51.807 16.354 45.360 48.000

18.333 39.230 s.r30 4.500

26.785 32.240 1.6s0 1.500

86. 667 20. 000 48 .000 54 .000

77.780 13.84ô 26.599 9.000
64.172 34.938 27.000 27.000

06.894 24.554 r 62.000 1 62.000

77 .660 1 2 . 990 3ô .000 40. 500

81.680 13.870 120.000 't2't.500

49.500 15.s00 27,540 27.000
66. 670 20 .375 56 .000 54 . 000

80.299 L 258 30.938 33.750

78.091 20.909 141.750 121.s00
37 . 500 1 5.470 22 ,222 27 .000
94.286 38.333 8't.000 81.000

67.113 10.964 81,000 81.000

mmsi msi50

1.0 1.00
1.0 1.00

r.o 0.75
1.5 1.00

1.0 1.00

1.5 0.7s
1.0 0.75
1.5 0,75
1.5 0.50
1.0 0.25
1.0 0,25
1,0 1.00
1.0 1.00
'I .0 1 .00
'l .o 1,00
,l.0 1.00
1.0 1.00
'r .0 I .00
1.O 0.25

bs lnt50 dur50

msi mpctdur mneffort

24

25

26

27

2ø

29

30

3t
32

34

35

36

s7

38

39

40

4l
42

44.400 80.91 2

25.238 63.944
r 05. 923 65 . 980

81.000 70.392

I 1 . 667 56 .463

75.938 8r.931
1 6. 538 47 .917

35.353 45.417

7 . 593 56 .858

5.025 70.060

4.500 100.000
8r.000 100.000

36. 000 49 .690

1 26. 000 69 . 897

1 I4.750 89.087

121.500 100.000

1 5s .250 92 .478

1 62 .000 93 .205
t0.125 75,724

s.0 3.o0 3.00 2. o

4.5 2.00 1.00 2.5
6.0 2.00 3.00 3.0
3.0 2.00 3.00 3.0
1.0 2.00 3.00 2.o
3.0 2.50 3.00 3.0
3,0 1.75 1.s0 3.0
6.0 1.50 t.50 2.O

3.0 2.00 r.50 1.0
1.0 2.00 3.00 3.0
l.0 3.00 3.00 2,0
3.0 3.00 3.00 3.0
3.0 2.00 2.00 3.0
ô.0 2.00 3.00 3.0
9.0 3.00 3.00 1.5
9.0 3.00 3.00 1.5
9.0 3.00 2.00 3.0
9.0 3.00 3.00 2.0
3.O 2.00 3.00 2.o

pstr50 speed50

24.244
7.041

41.310

43. 356

44 .686

30.884

I 0. 406

11.92r

2r.034
134.008

50. 299

102.407

1 6 .667

32 .007

36. 856

3r .750
16.r07
31.131

76.780

mmsi msi50

43 .680 54 . 000

25.095 22.500
103.232 81.000
81.000 8r.000
11.667 12,000

75.938 7s. 938

16.538 17,719

34.683 30.375
7 .547 6.750
5.003 4.500
4.725 4.500

8t .000 81 .000

36.000 36 . 000

I 26 .000 r 08 . 000

114.750 121,500

121.500 r21.500

1 55 .250 1 62 . 000

I 62 .000 1 62 . 000
'10. t25 9.000

1,0
'I .0
'I .0

1.5
'I .0

1,5
1.0
1.5
1.5
1.0
'I .0

1.0
1,0
1.0
1.0
1.O

1.0
1.0
1.0

durpd50 si50

1 .00

1 .00

0. 75

1 .00

1 .00

0. 75

0. 7s

0. 7s

0. 50

0. 25

0 .2s

1 .00

1 .00

1 .00

1 .00

r .00
1 .00
L00
0. 2s

54 , 000

21.000
81 .000
81.000

1 2 .000

75. 938

1 5. 188

30.375

6.750
4.500

4.500

81.000

36. 000

I 08. 000

1?1.500

r21.s00
162.000

r 62. 000

9 .000

pctduî50

80. 83 1

66. 569

6r.861
71.304

57.140

79.269

45. 000

40. 000

55 . 578

73.21 s

1 00. 000
't 00 .000

5s. 556

65,158

91.199

1 00. 000

91.8r3
92 . 899

74.383

nef f 50

25,625
6.903

34.545

43.333

45.7't0
31.820

1 1 .024
't 2 .048
'r2.500

r 35 .230

47.91 5

93 .333

1 6. 667

30 . 872

37.545

3t.250
1 6.429

3r.786
75.339
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The UNIVABIATE Procedure

Variabl.e: mint (the meån, IntensltyofExention)

Mome nt s

N

Mean

Std 0evi.at ion
Skewness

LJncoîrected ss
Coeff Verietion

Locat ion

Mean 4.151221

71V rLci ^ 
' I'ledian 3'oooooo

d¿. Mode 3.000000

)þz*ttl

42

4.151221

2.49436577

0 . 67560666

978.866989

60 .0875206

G)

Sum Weights

Sum obseavations
Va n iance
Kurtosis
Corrected SS

Std Error Mean

Basic Statistical Measures

42

174.351282

6.221 86061

.0.527951 3

255 .096285

0. 38488899

VarÍabi.l.iry

Std Deviation
Variance
Ra nge

Interquartile Ranqe

Test

Student's t
Sign

Signed Rank

Tests foî Location:

-Statistic-

t
M

s

2 .49437

6.22186

I .00000

3 .00000

10.7855 Pr'> ltl ..OOOI

2I pr- r= lMl <.0001

4St.S pr >= lSl <.0001

Mu0=0

0uantiles (Definitlon 5)

ouantile Estimate

ThE UNIVARIATE PTOCEdUTE

Variable: mint ( the mean, IntensityofExect ion )

Extreme obsenvations

'l 00t Ma x

9 9rú

95s

908

759 03

50t Median

25t 0t

10t
5t
1çú

0S Min

Value

Percents
Value Count CeII Cum

a

a

I
I
b

3

3

1

1

1

1

1 . 0000000

2 . 4666667

3.0000000

0bs

34

33

28

l3
10

----Highest'.

Value

'l6.7 't6,7

2.4 r9.0
42.9 6't .9

920
I 38

939
I 40

9 4l

Obs

Frequency Counts

Value Count

4 . 5000000

6. 0000000

Percents

Cel I Cum

1

a

2,4 64.3 7.3846154

21 .4 85.7 9.0000000

Percent s

VâIue Count Cell Cum

1

5

2.4 88.1

11.9 100.0



N

Mea n

Std Deviatlon
Skewness

Uncorrected SS

Coeff Variat ion

The UNIVARIAfE PTocedure

mdur (the meân, DurationofExertion)

Moments

42

2 .2582681 I
o .57227 138

.0.3898163

227 .617833

2s.341 1612

lr

Sum YJeights

Sum observations
Variance
Kurtosis
Corrected SS

Std Error Mean

Locet ion

Mean 2.258268 Std Devi.ation
Median 2.312500 Variance
Mode 3. 000000 Range

Interquartile Fange

Tests for Location: Mu0=0

gasic Statistical Measuaes

42

94.8472635
0.32749453
.0 . 6707 565

13 .4272758

0. 08830339

Test

Student's t
Sign

Signed Rank

-Stât1st1c-

t
M

s

o.57227

0 .32749

r .95000

0 .85555

25.57397 Pr > lt | <.0001

21 Pr >= lMl <.0001

451.5 Pr >= lSl <.0001

ouantiles (0efinition 5)

0uantile Estimate

The UNIVARIATE Procedure
VariâbIe: mdur (the mean, 0utationotExertion)

Extreme 0bservations

100t Max t
99t
95t
901

75t 03

50t Medlan

25et 01

1 0r!

5t
1t
0t Min

3 .00000

3 .00000

3 .00000

3 .00000

2 ,80000

2.31250

1 .94444

I . 38989

1 .20000

1 .05000
'I .05000

Value obs

.05000

. r 6667

. 20000

.20000

Value coun

1 .0500000

1 . 1 666667
'I . 2000000

1 .3888889

1 . 7000000

1 .7500000
't .8000000

1 .91 66667

1 .9444444

1 .38889

Percent s

CeIl cum

5

2

r0
I

21

-Highest-..

Va lue

2,4 2.4
2.4 4.8
4.8 9.5
2.4 11 .9

4.8 16.7

2,4 19.0
2.4 21 .4

2.4 23.8
2.4 26.2

Frequency Counts

Percent s

Value Count Cell Cum

34

39

40

4l

2 .0000000

2.0750000

2. 1 538462

2 . 2500000

2 . 3000000

2.3250000

2 .3333333

2,3529412
2 . 5000000

6

1

1

I

1

1

3

1

1

14,3 40.5
2.4 42.9

2.4 45.2

2.4 47.6

2,4 50.0
2.4 52.4

7.t 59.5
2.4 61.9
2.4 64.3

Perc

Value Count Cell

2 . 6000000

2 . 6666667

2.7s00000

2 . 8000000

2.8333333

2 .857 1 429

2 . 9000000

3. 0000000

ents
Cum

66.7
71.4

73.8

76.2

78.6

81.0
83.3

100.0

2.4
4.8
2.4

2.4

2.4

2,4
2.4

16.7



ThE UNIVARIATE Procedure
Variable: meff (the mean, Efforts_Minute)

Mome nt s

N

Mean

Std Devi.ation
Sk ewne s s

Uncorrected SS

Coeff Vaniation

42

2.41780041

0 . 657554 1

- 0. 61 90306

263 .249344

27 . 1 963766

Basfc Statistical Measures

Location Varlability

Mean 2,4178OO Std Devlâtlon
Medlan 2,775000 Variance
Mode 3. 000000 Range

Interquartile Rånge

Tests for Locatlon: Mu0=0

Sun T{elghts

Sun observations
Varlance
Kurtosis
cornected ss

Std Error Mean

42

101.547617

o .432377 4

- 1 .2403785

17.7274734

0, t 01 4628

Test

Student's t
Si 9n

Signed Rank

. Statistic.

I
M

s

0 .65755

0 .43238

1 ,92500

1 ,21429

23.82943 Pr > ltl ..0OOl

21 pr t= lMl <.000.1

45'l ,5 Pr >= lSl <.0001

ouantiles (0efj.nitlon 5)

0uantlLe Estimate

f00t Max

998

95eÉ

90t
75t 03

50t Median

25t 01

10t
5t
1t
0t Min

lhe UNMRIATE Procedure
meff (the mean, Efforts_Minute)

Ëxtîene observations

3 .00000

3 ,00000

3 .00000

3 .00000

3 .00000

2.77500

1 .78571

1 .40000

f . 33333

1 .07500

1 .07500

VaLue obs

Percents
Value Count cell cum

I .0750000

I .2500000

1 .3333333

1 .4000000

1 , 5000000

1 . 5500000

1 .6666667

1 .7500000

1.7777774

25
'19

't5

30

2

Value

2.4 2,4
2.4 4.8
2.4 7.1

4.8 11.9

2.4 14.3

2.4 t6.7
2.4 19.0

2.4 21 .4

2.4 23.8

Frequency Counts

Percents
value Count Cell Cum

3

3

0bs

38

39

4l
42

1 .7857't 43

I . 8000000
'I . 9 l66667

1.941r765
2 . 0000000

2 . 1 000000

2 . 3500000

2 . 5000000

2.4 26.2
2.4 28.6
2,4 31.0
2.4 33.3
2.4 35.7

2.4 38.r
2,4 40.5
2.4 42,9

Percen t s

Val.ue Count CeIl Cum

2 . 6000000

2 . 6666667

2 . 7500000

2. 8000000

2 . 8500000

2.8846t 54

2 . 9000000

3. 0000000

2.4 45.2

2.4 47 .6

2.4 50.0
2.4 52 .4

2.4 54.8

2.4 57. 1

2.4 59.5
40.5 r 00.0l7



ThE UNIVARIATE PTOCEdUTE

Variabl.e: mpstr (the nean, Hand_ytristposture)

Moments

N

llean

Std Deviat ion
Skewne s s

Uncorrected SS

Coeff Variation

42

2,55693277
0.62759019
.1.0797412

290.740666

24.5446497

Basic Statistical Measures

Locet ion Variability

Mean 2.556933 Std Deviâtion
Median 3.000000 Variance
Mode 3. 000000 Range

Inteîquartlle Range

Tests for Locatfon: Mu0=0

Sum Y/eights
Sum observations
Variance
Kurtosls
Corrected SS

Std Érror Meen

42

107.391176

0. 39386945
.0.06s9053

16. r486474

0.09683927

lest

Student's t
Sign

Signed Rank

.Statistlc.

t
M

s

0 .62759

0 .39387

2 .00000

1 .00000

26 .40388

2'l
45t .5

0uantiles (0eflnition S)

Variable:

I 009 Max

99r
951

90çú

75t 03

50S Median

259 01

1 0cú

5%

1q

0t Mln

The UNMRIATE Procedure
mpstr (the mean, Hand_V¿ristposture)

Extreme Observations

<.0001

<,0001

<,000t

Est imate

3.0
3.O

3.0
3.0
3.0
3.0
2.O

1,5
'I .5

1.0
't .o

Va Iue

Percents
Value Count Cell cum

0bs

- .- -tlighest -. .

Value Obs

10

39

38

I

2

3

'|

4.8 4.8
7,1 11.9

2.4 14.3

/ rJt ¿uUl aö4

3 33

3 35

336
3 37

3 40

Frequency Counts

percents

Value Count CeIl Cum

'I . 9500000

2 .0000000

2 . 1 000000

I

6

1

2.4 16,7
t4.3 3l .o
2.4 33.3

percents

Va lue Count Ce ì I Cunr

2.4000000
2 . 5000000

3. 0000000

I

I

26

2,4 35.7
2.4 38.1

6r.9 r00.0



Variâble:

N

Mean

Std Deviat ion
Skewness

Uncor.ected SS

Coeff Variat ion

The UNIVARIATE Procedure
mspeed (the mean, SpeedofYlork)

Moments

42

1.10714286
0.20764987

1.44473967

s3.2s
1 8.755471 I

\:

Easic Statisti.cal Measures

Locat ion Variabiìity

Sun Weights

Sum observâti.ons
Variance
Kurtosis
Corrected SS

Std Ernor Mean

42

46. 5

0.04311847

0. 0891 9969

I .7678571 4

0 ,03204 1 07

Std Deviation 0.20765

Variance 0.04312

Fange 0,50000
Inteîquartile Range 0

Ìest

Sludent's t
S ign
Signed Rånk

lests for Location: Mu0=0

-Statistlc.

t
M

s

34.55387 Pr > lt | <.0001

21 pr >= lM| <.0001

451.5 Pn >= lSl <.0001

ouantj.les (Definition 5)

0uantile Estimate

lhe UNIVARIATE Pîocedure
Variable: mspeed (the mean, SpeedofYfonk)

Extreme observâtions

100t Max

99ró

95t
90q

75e! 03

50t Medlan

25$ 01

'l0t
5%

1t
0t Min

Va L ue Obs

1.5

1.5
1.5
1.5
1.0
1.0
1.0
1.0
1.0
1,0
1.0

Percents
Value Count CelI Cum

4'l

40

39

38

VaLue

33 78.6

Obs

Frequency Counts

23

29

3l
32

Pe rcent s

VaIue Count Cel..l. Cum

9 21.4 r00.0



The UNIVARIATE Procedure
Varisble: mdu.pd (the mean, DuratlonperDây)

Moments

N

Mean

Std Deviat ion
Skewness

Uocorrected SS

Coeff Vari.atlorì

42

0 .83333333

0 .2385s936
- 1 .2640984

31 .5
2ø,6271254

Sum Weights
Sum 0bservatlons
Variance
Kurtosls
Corrected SS

Std Erron Mean

Mean O.833333 Std Devlatlon
Medi.an '1.000000 Varlance
Mode 1 .000000 Range

Inter.quartlle Range

Tests foF Locatlon: Mu0=0

gasic Statlstlcal Measures

Varlablllty

42

35

0.05691057
0.50581216

2.33333333

0.03681 051

Te st

Student's t
Sign

Signed Rank

-Statistic.

t
M

S

0,23856
0 .05691

0 ,75000

0 .25000

22.63846 P. > lt I ..OOOt

21 pr >= lMl <.0001

4s1.5 Pr '= lSl <.0001

0uantlles (Definition 5)

0uantile Estlmate

The UNMRIATE Procedure
Varlable: mdurpd (the mean, DurationperDay)

Extreme observâtions

100t Max I
99q

9 5ró

908

75t 03

50t Median

25t Ol

10t

1g

0B Min

Value obs

1 .00

1 .00

1 .00
1 .00

1 .00
1 .00

0, 75

0.50
0.2s
o.2s
0.25

Pe nce nt s

Value Count Cell Cum

0. 25

0 .2s
o.2s
0.s0
0. 50

0.25
0 .50

42

34

93

32

f9

Value

Fnequency Counts

Percents
Value Count Cell Cum

38

39

40

41

0.75 40. 5

Value Count

Percents

Cell Cum

59.5 r00.0



N

Mean

Std Oevletion
Skewness

Uncorrected SS

Coeff Varlatlon

Ihe UNIVARIATE Procedure
varlâble: mmsl 5'¿

Mome nt s

42

58 . 8927986

50,3251768

0.79963286

249508.753

85 ,45217 42

Sum Ytelghts

Sum 0bservatlons
varlance
Kurtosls
Corrected SS

Std Error Mean

(*( do< (rc tî.t I ø--,t
Ì7t-e-,-t+ ir-tn^'r{. pü-, ,

Mean 58,89280 Std Devlâtlon SO.32S1B
Medlan 39.84000 Vârlance 2533
Mode àt,ooooo Rânge t6o.35oo0

Interquartile Range SO.792SO

Tests for Locatlon: MuO=O

8âslc Statlstlcal Measures

Variâbiltty

42

2473.49754
2532.62342
-o.6092777

't 03837 . 56

7.76s34337

Student's t
s lgn
Slgned Bank

. Stât 1st tc .

t
M

s

7.584056 Pr > ltl
21 pn ,= lMl

451.s pr >= lsl

Ouanttles (Oeflnltlon 5)

0uânt lle

l00t Max

99q

95t
90t
75t 03

50t Medlan

25ab 0t
'r0s

5t
't$

0t Mln

The UNMRIAIE Procedure
Varlable: mmsi

Extneme 0bselvatfons

Estlmate

1 62 , 00000

1 62.00000

1 56 .60000

141.75000

I 1 . 00000

39.84000

22.20750

7.54688

5 .00250

1 . 65000

1 . 65000

val.ue obs

'L 65000

4.72500

5, 00250

5. r 3000

7.54688

Vâluê coun

1 . 650000

4 . 725000

5.002500

5. r 30000

7. s46875

7.846875

9.065000

10.125000

1 1 .666667

1 6, 537 s00

22,207500

2?.222222

22.959t84

t0
34

33

I
32

Pencents

Cell cum

Value

141.75

I 55. 25

1 56. 60

r 62.00

1 62 .00

2.4 2.4
2.4 4.8
2.4 7.1
2.4 9.5
2.4 11.9
2.4 14.3
2.4 r6.7
2.4 19.0

2.4 21 .4

2.4 23.8
2.4 26,2
2.4 28.6
2.4 31 .0

Frequency Counts

percents

value Count Cell Cum

0bs

20

40
â

l4
41

2s.094s31

26. 5988 r 9

2 7 . 000000

27.540000
30.937500

34 .6831 88

36 . 000000

43. 680000

4 5 . 360000

48.000000
s6.000000

56. 700000

1

I

I

t

1

1

2

1

1

1

1

!

2.4 33.3
2.4 35. 7

2.4 38.1

2.4 40.5
2.4 42.9
2.4 45.2

4,8 50,0
2.4 52.4
2.4 54,8
2.4 57.'l
2.4 59.5
2,4 6r.9

Value Coun

70 ,200000

75 .937s00

I 1 . 000000

r03.231680

I I 4.750000
r 20. 000000

121.500000

r 26 .000000

t4t.750000
I 55. 250000

I 56 ,600000

1 62 .000000

Percents

CelI Cum

2.4 64.3
2.4 66.7
9.5 76.2

2.4 78.6

2.4 8r.0
2.4 83.3

2.4 85.7

2,4 88. t

2.4 90.5
2,4 92.9
2.4 9s.2
4.8 t00.0

t

1

4

I

I

I

'|

1

I

I

I
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ThE UNIVAÂIAIE PTOCEdUNE

Variable: 1nt50 (the medlan, IntensltyofExertlon)

Moments

N

Mean

Std oeviation
Skewness

Uncorrected SS

Coeff Variåtion

42

4.'t3095238

2.45212582
0 .69s07594

963 .25

59 . 35981 I

¡Ow ¡i.ita< è f
¡ !wi-ctr tS

Locat ion

Mean 4. I 30952

Median 3.000000
Mode 3.000000

Sum Weights

Sum observations
varlance
Kurtosis
Corrected SS

Std Error Mean

Basic Stati.stical Measures

42

173. 5

6.01292102
-0.3930077

246.529762

0 .s7837 123

Val.lability

Std Devi.ation
Variânce
Range

Interquactile Range

Test

Student's t
Sig n

Signed Rank

Tests for Location: Mu0=0

-Stat lst ic.

t
M

s

2.45213
6.01 292

I .00000
3 .00000

10.91772 Pr > lt I ..OOOl

21 pr r= lMl <.0001

451.5 Pr >= lSl <.0001

ouantiles (Definition 5)

ouant 1le Est lmate

The UNMRIATE procedure

Variable: int50 (the median, IntensityofExertion)

Extreme Observations

100eú Max I
99t

90t
7st 03

50t Medlan

25r 01

10t
5t
1t
0e! Mln

VaIue

Percents
Value Count Cell Cum

9

9

9

I
6

â

I

'|

1

'|

0bs

34

33

28

13

10

1

Value

16.7 16.7
45.2 61.9

Obs

Frequency Counts

Percents
Value Count CeIl Cum

q tñ
938
939
9 40

9 4l

5

6

2.4 64.3
23.8 88.'l

Percent s

Value Count CelI Cum

5 11.9 100.0
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sl gn

,5888

.43412

l .00000

1.00000

(Definitlon 5)

Est imat e

The UNIVARIATE ProcedUre
dur'50 (the medlan, DuratlonofExertion)

Extneme 0bservations

99t
95t
90s

75S 03

50t Medlan

25t 01

t0t
5t
'tf
0t Mln

< ,000 1

< .000 1

<.0001

vâlue

Pe rcen t s

Valuei Count Cell Cum

0bs

4

3

3 35

3 38

339
340
3 41

Value Count

Pencents
Cell Cum

2.5
3.0



The UNIVARIATE Pnocedure

variable: eff50 (the median, Efforts_Minute)

Moments

N

Mean

Std 0eviat ion
Skewnes s

uncorrected ss

Coeff vânietion

4?

2 .44642857

0,71468848
-o.7072265

272.3125
29 .21 35435

P
i\l
\.1

Basic Statistical Measunes

Locat ion Varlabilj.ty

Mean 2,446429 Std Deviation
Medi.an 3.000000 Variance
Mode 3 ,000000 Range

Interquaîtile Range

Têsts fon Location: Mu0=0

Sum Welghts

Sum observations
Variance

Kurtosis
CorÎected SS

Std E..on Meân

42

102.7 5

0. 51 077962

-1.1714521

20,9419643
o.'t 1027883

Test

Student's t
Sign

Signed Rank

Stat 1st ic -

t
M

s

0.71469

0.5 t 078

2 .00000

1 ,00000

22.'tS4O3 Pr > lt I ..OOOt

21 pr'= lMl <.0001

451.S pr >= lSl <.0001

ouantj.les (Definition 5)

0uântile Estimate

The UNIVARIATE Procedure
Variabl-e: eff50 (the ßedian, Efforts_Miñute)

Extreme observations

l00t Maxt
99$

95t
90t
75t 03

50t Median

25r 01

10c

5

1t
0t Min

value obs

Percents
Value Count Cell Cum

3. 00

3. 00

3. 00

3. 00

3 ,00

3. 00

2. 00

1 .50

1 .25

1.00

1 .00

1.00

1 ,00
1 .25

r .50
1.50

1.0
1.3

25

2

19

32

31

Va lue

4.9 4,8
2.4 7.1

Frequency Counts

Percents
Value Count CeIl Cum

337
338
339
3 41

342

0bs

2.O

7 16.7 23,8
7 16.7 40.5

Percents

Value Count Cell Cum

3.0 25 59.5 100.0



N

Mean

Std Deviâtion
Skewness

Uncorrected SS

Coeff Variation

ThE UNIVAÊIATE PTOCEdUTE

pstr50 (the mediân, Hand_WrlstPosture)

Moments

42

2 . 52380952

0.67129635
. I .0429985

286

26.598s347

\)
cJ)

Sum Weights
Sum observations
Varlance
Kurtosis
Corrected SS

Std Error Mean

Mean 2.523810 Std oeviation
Medi.an 3.000000 Variance
Mode 3.000000 Range

Intenquartile Range

Tests for Location: Mu0=0

Baslc Statistical Measures

Va r.1ab11it y

42

106

0. 45063879

-o.2452627

18 . 476't 905

0, 1 0358328

lest

Si gn

Signed Rank

-Statistic.

M

s

0,67130

0.45064

2 .00000

1 .00000

24.36503 Pr > ltl ..0oOl
21 pr >= lMl <.0001

45,|,5 Pr >= lSl <.0001

ouantlles (Deflnitlon 5)

The UNMnIATE Procedure
Variable: pstr50 (the medj.an, Hand_Wristposture )

Extreme Observations

100% Max t
99t
95t
90t
75t 03

509 Median

25t 01

1 0eú

5t
1t
0t Min

E st imat e

Value

1.0
1.0
1.0
't.5

1.5

Pe rcent s

Value Count Cell Cum

3.0
3.0
3.0
3.0
3.0
3,0
2.O
'I .5

1.0
1.0
1.0

13
23

32

12

10

39

38

value

7.1

t4,3

Frequency Counts

petcents

Value Count celL Cum

J JJ

33s
336
337
340

0bs

29
3'l

21 .4 35.7

2.4 38.r

Percents
Value Count CeIl. Cum

26 6r.9 100.0



The UNIVARIAIE Plocedure
Vâriable: speedso (the median, Speedofwork)

Mome nt s

N

Mea n

Std Deviation
Skewness

Uncorrected SS

Coeff Varlatlon

42

1.10714286

0 .20764987

1 ,44473967

53.25
18.7554718

F
tu
\o

Sun Weights

Sum obsenvations
Va r la nce

Kurtosls
coîrected ss
Std Erron Mean

Locati.on

Meân

Med 1â n

Mode

Baslc Statistlcal Meâsures

42

46. 5

0. 043't 1847

0.08919969
'I . 76785714

0.032041 07

varlâb1l1ty

Std Devlatlon
Va r la nce

Ra nge

Interquantlle Range

Te st

Student's t
Sign

Signed Rank

Tests fon Locatlon: Mu0=0

.Statistlc-

t
M

s

0.20765

0 .0431 2

0 .50000

0

34.55387 Pr > lt | <.000'l

21 pr. >= lMl <.0001

451.5 Pr >= lSl <.0001

ouantiles (0efinition 5)

100t Maxt
99q

958

90t
75t 03

50t Medlan

25$ 01

10t
5t
1t
0t Mln

The UNIVARIATE Proceduf.e

speed50 (the median, Speedofwork)

Extreme observations

Est imat e

value obs

1.5
1.5
1.5
1.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Val.ue Count

4?

41

40

39

38

va lue

1.5

1.5
L5
1.5

1.5

Percents
cell cum

33 78.6 78.6

Fîequency Counts

23

27

29

31

32

Percents
Value Count celL cum

9 21.4 100.0



The UNIVARIAIE procedure

Vari.able: durpdS0 (the medlan, Durationperoay)

Mome nt s

N

Mean

Std 0ev1âtion
S kewne s s

Uncorrected SS

Coeff Varlat lon

42

0 . 83333333

0 .23855936
- 1 .2640984

31.5
28.6271234

gaslc Stâtlstical Measures

Location Varlability

Mean 0.833333 Std Devlation
Median 1 .000000 Va.lance
Mode I .000000 Âange

Interquartiìe Range

Tests fon Locatlon: Mu0=0

Sum YJelghts

Sun observations
Variance
Kurtosls
Corrected SS

Std Error Mesn

42

35

0. 05691 057

0 . 5058't 2l 6

2 . 33333333

0.03681051

Test

Student's t
Sign

Slgned Rank

.Statlstlc

t
M

s

0 . 23856

0.0s69t
0.75000

0 ,25000

22.63846 Pr > lt I ..OOOt

2t pr >= lMl <.000t
451.5 Pr >= lSl <.000t

0uantlles' (0ef tnltion s)

100S Max

99t
95t
90t
759 03

50t Medlan

259 01

r0c
5q!

tg
0t Mln

The UNIVARIATE Procedure
durpd50 (the median, DurationperDay)

Extreme Observätions

Estlmate

1.00

I .00
'I .00

1 .00

1 .00

1.00

0. 75

0. s0

0. 25

0.2s
0. 25

VaIue

0. 25

0 .2s

0 .2s
o,50
0.50

Percents
Value Count CeIl Cun

0bs

0 .25
0.50

42

34

33

32

19

3

5

7.1
1 9.0

Frequency Counts

percents

Value Count Cell Cum

37

38

39

40

4l

0.75 40 ,5

Val.ue Count

Percents

CelI Cum

25 59.5 I 00.0
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The UN¡VARIAIE procedure

Varlable: s150 (the medlan, SIScore)

Moments

N

Meen

Std 0eviation
Skewnes s

Uncorrected SS

Coeff Vârletlon

ì Mean SB. I 6073
I vrt'ln Áf - Median 44.z5ooo

yl tL-+,fi' Mode Bl .ooooo

/.< rr1 .þ<a'-È'

42

s8 . I 607262

50. 0252349

0.s12t9579
24467 5 .632
86.0120s35

F
\41
P

Sum vlelghts
Sun obsetvations
Variance
Kurtosls
Corrected SS

Std Error Mean

Locat 1on

Easlc Statlstical Measures

Val.labilit y

42

2442 .7 505

2502.524't3
- 0. 4364854

1 02603. 489

7.7't906134

Std Devlatj.on 50.02523
Varlance 25Og

Ra nge t 60 , SOOOO

Interquartlle Range 6g.0OOOO

Test

Student's t
S ign
Slgned Rank

Tests for Location: Mu0=o

-Statistic.

t
M

s

7.534689 Pr > ltl ..OOOt

21 Pr >= lMl <.OOol

451,5 Pr >= lSl <.0001

ouântlles (0efinltion S)

0uantlle Estlmete

lhe UNMnIATE procedure

Variable: s150 (the medlan, SIScore)

Extreme observations

'100t Max

99t
95t
90t
75t 03

509 Median

25S 01

r0t
5t
tq
0t Mln

Value obs

r62.00
1 62. 00

162.O0

121.50

s1.00
44,25

1 8.00
6.7s
4.50
1.s0
1 .50

1.50

4.50
4.50
4,50
6. 75

Value Count

'l .50
4.50
6. 75

9.00
12.00
'l5.t9
18.00

20.25

10

34

33

I
32

Percent s

Ce ll Cum

2.4 2.4
7.1 9.5
7 .1 16.7
2.4 19.0
2.4 21 .4
2.4 23 .8

2.4 26.2
2.4 28.6

1

3

1

t

I

1

1

value

121.5

162.0

t62.0
162.0

162.0

0bs

39

t4

40

4l

Frequency Counts

Value Count

2l ,00

22.50

27 ,OO

30, 38

36. 00

40. 50

48.00

Percents
Cell Cum

2.4 31.0
2.4 33.3
9.s 42.9
2.4 45 .2
2.4 47,6
2,4 50.0
2.4 52.4

percents

va Iue Coun t Ce I I Cunr

54 .00
60.75

75.94
8r.00

I 08 .00
121 . 50

r62.00

I

I

6

I

4

4

7 .1 59.5
2.4 6r.9
2.4 64.3

14.3 78.6
2.4 81.0
9.5 90.5
9.5 100.0



N

Mean

Std Deviat ion
Skewness

Uncorrected SS

Coeff Variatlon

The UNIVARIATE Procedure
pctdurS0 (the ßed1an, pctDuf.Exer)

Moments

42

69.1618929

22.9295267
.0. 7594245

2224s7 ,725
33.1534112

P\,
n\)

Baslc Statlstlcal Measures

Locatlon Varlablllty

Sum YJe19h1s

Sum Observatlons
Variance
Kurtosis
Corîected SS

Std Er¡oc Meân

Mean

Med fa n

Mode

69.1ô19 Std oevlatlon 2A,92953
73.7988 Våîlance 525.78319

I 00 .0000 Rsnge 84 .52ZOO

InterquartileRange 31.09950

Tests for Locatlon: Muo=0

42

2904 .7995
525 . 7631 95

.0 . 0523706

21s5ô.291
3.53810278

Test

Student's t
S ign
Signed Rank

-Statlstic-

t
M

s

19.54773 Pr > lt I ..OOO1

21 pr >= lMl <.0001

451.5 Pr >= lSl <.0001

ouantlles (Deflnitlon 5)

The UNMRIATE Procedu¡e
Vaîlable: pctdurS0 (the medlan, pctDurExe.)

Extreme Observations

0uantfle

100S Max

99t
9sq

90t
75t 03

50 Med1an

25t 01

10t
5t
It
0t Min

Estimate

I 00. 0000

1 00.0000

I 00.0000

95.4540

86.6670

73.7988

55.577s

37 .5000

21.4950

1 5. 4780

1 5. 4780

Value

15.478
I I .333

2l,495
26.785
37 .500

value Coun

0bs

?

I

10

21

15.48

f8.33
21.50
26, 79

37.50
40.00
45.00

49.50

51.81

55. 5ô

55. 58

57.14

61 .86
64 .17

Percents
CeIl Cum

Value

95 .454

95 .652

1 00 .000

1 00 .000

100.o00

2.4 2.4
2.4 4.8
2,4 7.1

2.4 9. 5

2.4 11.9

2.4 14.3
?,4 16. 7

2.4 't9.0

2.4 21 .4

2.4 23.S
2.4 26.2
2.4 28.6
2,4 31 .0
2.4 33.3

Frequency Counts

Value Coun

6

7

34

35

39

65. 18

60. 57

66. 67

66.89
67.t1
71.30
73.22

74 .38

75. 00

77.66

77.78
78.09

79.27

Pencents

CelI cum

2.4 35.7
2.4 38.1

2.4 40.5
2,4 42.9
2.4 45,2

2.4 47.6
2.4 50.0
2.4 52,4

2,4 54.8

2.4 57. l
2.4 59.5
2.4 61 .9
2.4 64.3

Value Count CeII

80 .30

80.83
8r.68
83 ,34

86.67

9t.20
91.37

91.8t
92 .90

94 .29
95.45
95 .65

I 00 .00

Percents

I

1

I

I

'|

1

I

I

I

1

I

I

3

Cum

66. 7

69. 0
'|.4
73. I
76,2

78.6

8l,o
83.3
85. 7

88.r
90.5
92.9

100. 0

2.4
2.4
2.4
2.4

2.4
2.4
2,4

2.4
2.4
2,4
2.4
7.l



The UNIvARIATE procodur.e

VaîiabIe: neff50 (the medlan, nEfforts)

Moments

N

Mea n

Std oeviat i.on

Skewness

uncorrected ss

Coeff Variat ion

42

29. 31 46429

23.9312137
2.77089334

59573.4s06

I I . 63s6994

Baslc Statistical Measures

Location Varlabt).ity

Mean 29.31464 Std Devlatlon 2O.93lZt
Median 22,73150 Varlance 572,7OZgg
Mode Range 12g,g27so

Inlerquartile Range t9.075OO

Tests for Locatlon: MuO=O

Sun Yfeights
Sum Obsetvations
Variance
Kurtos is
Coîrected SS

Std Enror Mean

42

1231.215

572.70299

9,57830225

23480 .822ô

3.69266644

fest

Sign

Signed Rank

.Stalistic-

t
M

s

7.938611 Pf > lrl ..ooot
21 Pr >= lMl <.0001

451.s P¡ >= lSl <.OOo1

0uantiles (0efinition 5)

The UNMRIATE procedure

Variable: neft50 (the medfan, nEffo¡ts)

Extteme observations ..

100t Max

99t
95t
90t
7sr 03

50t Medlan

25t 01

r0t
5t
It
0t M1n

Est imate

1 35.2300

1 35 .2300

75.3390

45.71 O0

34.5450

22.7315
1 5, 4700

I 1 .0240

9.2580

6.9025

6.9025

Value obs

6.9025

I .0440
9 .2580

I 0. 9640

I 1 .0240

Value Count

6. 903

0 ,044

I .258
1 0 .964

1 I .024

12.048

12.500
'12 .990
r 3 .846

1 3 .870
1 5 ,470
't 5. s00

I 5.550

1 6.3s4

Percents
Cell cun

25

2

t9
23

30

Vaìue

45.710

47.91 5

75.339

93 . 333

1 35 ,230

2.4 2.4
2.4 4.8
2.4 7.1
2.4 9,5
2.4 11.9
?.4 14.3
2.4 r6.7
2.4 19.0
2,4 21 ,4
2.4 23.8
2.4 26.2
2,4 28.6
2.4 31 .0
2.4 33.3

Freque.ncy Counts

0bs

2g

34

42

35

33

Value Count

1 6 .429
I 6. 667
'18 ,875
19.773

20.000
20 .375

20 .909

24.554

2s . 625

28 . 334

30 .000
30.872

31 .250

31 .786

Percents
CeIl Cum

2.4 35.7
2.4 38,1
2.4 40,5
2.4 42.9
2.4 45.2
2.4 47.6
2.4 50.0
2.4 52.4
2,4 54.8
2.4 57,1

2.4 59.5
2,4 61.9
2.4 64,3
2.4 66.7

va lue counl

31.820
31.937

32.240
34.545

34 .938

37 . 545

38 . 333

39 . 230

43.333

45.710

47.9 t5
75.339

93 . 333

135,230

Percents
Ce I l. Cum

2.4 69.0
2.4 11.4

2.4 73.8
2.4 76.2
2.4 78.6
2.4 8t.0
2.4 83,3
2.4 85.7

2.4 88.l
2.4 90.5
2.4 92.9
2.4 95.2

2.4 97.6
2.4 r00.0



The UNMRIATE procedune

Variable: msi (the mean, SIScore)

Moments

Std Deviation
Skewne s s

Uncorîected SS

Coeff Variarion

42

59. 1 I 002

50.4166875

0.78751818

250963. 305

85. 2929631

Sum Ylelghts 4?

Sum observations 2452.62084
Variance 2541.84239
Kurtosls -0.630'1458

corrected ss 104215.538

Std Error Mean 7.77946578

Mean 59. I 1002 Std oeviation 50.41669
Median 40.20000 Variance ZS4Z
Mode 8t.00000 Âange 160.32500

InterquartileAange 58.95000

Tests foî Locatlon: Muo=0

Easic Statlstlcal Measures

Sign

Signed Rank

1

M

s

7 . 59821 3 Pr. >

21 Pî >=

451 .5 Pî >=

0uantiles (Definition 5)

ouãntiIe Estimate

100t Max 162.00000
99,! 162.00000
95$ 156.60000
90t 141,75000
75t 03 81.00000
50S Median 40.20000
25S 0r 22.05000
tot 7.53758
5t 5.02500
lt 1 .67500
0t Mln 1 .67s00

The UNIVARIATE pîocedure

Variable: msi (the mean, SIScore)

Extreme 0bseîvations

I .67500

4.50000

s.02500

5. 't 7500

7 . 53758

Value Count

't0

34

33

I
2

1 .6750000
4 . 5000000

5.0250000
5. 't 750000

7 . 5375833

7 . 5933333

7.8468750

t 0.1 250000

r 1 .6666667
1 6. 5377000

22 . 0500000

22 . 5000000

22.82142ø6

25. 2375000

27.0000000

27 .9000000

28.1911765

30. 3750000

Percents
CeII Cum

141 .75

1 55 ,25
1 56 .60

1 62 .00

162.00

Frequency Counts

2,4 2.4
2.4 4,8
2.4 7.1
2.4 9.5
2.4 t!.9
2.4 14 ,3
2.4 16,7

2.4 t9.0
2.4 21 ,4

?.4 23.8

2.4 26.2
2.4 28.6
2.4 3l .0
2.4 33.3
2.4 35.7

2.4 38.1

2.4 40.5
2.4 42.9

20

40

3

l4
4l

35,3530000
36 ,0000000
4 4 . 4000000

46.2000000
49.8000000

56 . 7000000

57 .0000000

70 .2000000

75. 9375000

I 1 . 0000000

1 0s . 9230769

1r4.7500000
121.5000000

| 26. 0000000

I 4 1 .7500000

I 55 . 2500000

l 56. 6000000

I 62 . 0000000

Percent s

CeIl CUT

2,4 45.2
4.8 50.0
2,4 52.4
2,4 54.8
2.4 57.1
2.4 59.5
2.4 61.9
2.4 64.3
2.4 66.7
9.5 76,2

2.4 78.6
2.4 8t.0
4.9 85.7
2.4 88.1
2.4 90.5

2.4 92.9
2.4 95.2

4.8 100.0

I

2

I

I

I

I

I

I

I

4

1

I

2

I

I

I

I

2



The UNIVARIATE Procedurs
Variable: mpctdur (the mean, pctOuaExer)

Monents

N

Mean

Std Devlati.on
Skewness

LJncorrected SS

Coeff Vaaiation

42

69.0821945

2 I . 7065583
.0. 6637784

2r9756.844

31,4213503

H\,
\^

8as1c Statlstlcal Measures

Locatlon Variablttty

Mean 69.0822 Std Devistlon 21.20656
Medlan 70.2268 Varlance 471,17467
Mode 100.0000 Range 77,7gS7S

InterquantlleBanoe ZB.29056

Tests fot Locatlon: Muo=0

sum YJeights

Sum obsecvatlons
Va r i ance

Kurtosls
Conrected SS

Std Error Meân

42

2901 .4s21 7

47 1 .17 467 4

.0.2813631

193r8.1616

3. 34939466

Test

Student's t
Si.gn

Sj.gned Rank

.Statlstic.

t
M

s

20,62528 Pr >

21 Pl^ >=

451 .5 P¡ >=

Ouant 1 le s

0uant i le

100t Max

99C

9ss

90t
75t 03

50t Medlan

25eú 01

10t
5t
1S

0% Mln

The UNIVAR¡ATE procedure

Vâr'1abIe: mpctdur (the mean, pctOurExer)

Extreme 0bservatlons t

< .000 1

<.0001

< .0001

Es t 1ma te

I 00.0000
r 00 . 0000

1 00.0000

93.1343

84 . 6933

70. 2266

56. 4628

34.1544

25.3906

22 .21 42

22 ,21 42

Va lue

22.21 42

24.3202
25 . 3906

25. 6603

34 . 't 544

pstcents

VÂlue Count Cell Cum

0bs

5

I
10

2

21

22 .21 424

24,32020

25. 39060

25.66027

34 . 1 5444

45.41 650

47.9r 660

49.27500

49.69000

51.23220

56 . 46278

s6 . 85750

63.94419

63.95525

Va lue

93. 1 343

93 .2053

1 00 .0000

1 00 .0000
1 00. oooo

2.4 2.4
2.4 4.8
2.4 7.1
2.4 9.5
2.4 11.9
2.4 14.3
2.4 16 .7

2.4 19.0

2,4 21 .4

2.4 23.8
2.4 26.2
2.4 28.6
2.4 3t.0
2.4 33.3

Frequency Counts

' percents

Vaì.us Count CelI Cum

22

4l
34

35

39

65. 94567

65. 97962

67.11267

69. 52400

69. 89733

70.05960

70.06167

70.39160

73. 70605

73.73312
7 5 .72425

77 .62333
80.91 230

2.4 35.7
2.4 38. l
2.4 40,5
2.4 42.9
2.4 45.2

2.4 47.6

2.4 50.0
2,4 52.4
2,4 54.8
2.4 57.1
2.4 59.s
2.4 61 .9
2.4 64.3

Value Coun

81.14625

I I . 93080

83.32010

84 ,29307

84 . 69333

89. 08650

90. 1 I 450

90. 24000

90.64871

92.47833

93.1342t
93. 20s33

I 00. 00000

Percents

Ce !l Cun

2.4
2.4
2.4
2.4

2.4
2.4
2.4
2,4
2.4

2.4
2.4

2.4
7.1

66.7

69.0

71.4

73.8

76.2
78.6

8t.0
83 .3

85.7

88. I

90.5
9?.9

t00.0



The UNIVAÂIATE procedure

Variable: mneffort (the mean, nEffonts)

Moments

N

Uea n

Std Deviation
Skewness

Uncorrected SS

Coeff Variat lon

42

30 .348s48

24 .2551 594

2 .7284631 4

62804 ,2665
79.9219767

F\,
o\

Baslc Statistlcal Measures

Location Vaîiablllly

Mean 30,34855 Std Deviation 24.A5516
Medi.an 24,34022 Vârlance SB8.gt2Z6
Mode Fange I 26.967ss

Inteîquaf.tile Range ,l9.72500

lests for Locâtlon: Mu0=O

Sum Weights
Sum 0bservat lons
Variance
Kurtosis
Corf.ected SS

Std Error Mean

42

1 274 . 63902

s88.3t 276

I . 908993 1

24120.8232

3, 74265236

Test

Student's t
Sign

Signed Rank

.Statistic.

t
M

s

8.108834 Pr >

21 Pr >=

451,5 Pr >=

ouantlles (0efinltion 5)

The UNIVARIATE procedure

Variable: mneffort (the meân, nEfforts)

Extreme obseavatlons

l00t Max

99$

95t
909

7st 03

50t Medlan

zss 0r

10rú

1t
0t Min

< .000 I
<.000t
<.0001

Est lmate

1 34 . 00820

1 34 .00820

76.78025

44.68600

35. 07833

24.34022

1 5 . 35333

r 1 .26200
1 0. 40630

7. 04065

7 . 04065

Value

7.0406s

9. 31 32s

1 0 . 40630

1 0. 66222

1 1 .26200

Value Coun

7 .04065
9.31 325

I 0. 40630

I 0. 66222

1 1 .26200
11.92140
14.sl9t I

1 4 .60333
1 5. 1 5086

1 5. 1 6080

1 5.35333

1 6. 1 0733

1 6 . 66667

1 7 . 43288

2s

19

30

2

23

Percent s

CelI Cum

Value

44,6860

50. 2990

76. 7803

toz .407 4

1 34 .0082

2,4 2.4
2.4 4,g
2.4 7.1
2.4 9.5
2.4 11 .9
2.4 14.3
2,4 16.7
2,4 19.O

2.4 21 .4
2.4 23,8
2.4 26.2
2.4 28.6
2.4 3r.0
2,4 33.3

Fnequency Counts

Value Count

18.21680
I 8,98280

20. 50s30

2 I . 03433

21,22227

2 1 . 992ô7

24.24410

?4.43ô33
24.62033

30,88380

31 .00000

3r .13083

31 ,49995
31 .75000

28

34

42

35

33

Percents
Cell cum

2,4 35.7
2.4 38. I
2.4 40.5
2.4 42.9
2,4 45.2

2,4 47.6
2.4 50.0
2.4 52.4
2.4 54.8
2.4 57.1
2.4 59.5

2.4 6t .9
2.4 64.3
2.4 66.7

VaLue Count

32 . O0733

32, l 7300

32.4r0t0
35. 07833

36. 85550

37 .64200
38.50618

4 L 30962

43. 35640

4 4 . 6S600

50. 29900

7 6 .78025

102 .407 44

I 34 . 00820

Percents

Ce 11 Cum

2.4 69.0
2,4 71.4

2.4 73.8
2.4 76,2
2.4 78.6
2.4 8r.0
2.4 83.3
2.4 85.7

2.4 88.1

2,4 90.5
2.4 92.9
2.4 95,2

2.4 97 .6

2.4 100.0



N

Mean

Std 0eviat ion
Skewness

Uncorrected SS

Coeff Variation

The UNMRIATE Procedure
varÍable: ns1s0 5ì

Mome nt s

42

58 .2566964

s0.0210977

0.8034188

2451 27 .91 1

85. 8632582

Baslc StatlstlcåI Measur.es

Location Va.labillty

Mean 58,25670 Std Devlation 50,02110
Medlan {4.25000. Varlance ZSO1
Mode 81.00000 Range 160.50000

Inter-quartlìeRange 69.28tZs

Tests fon Location: Mu0=O

Sun I'lelghts
Sum observat lons
Vaîiance
Kurt os 1 s

Conrected SS

Std Error Mean

C¡-C ¿-.+e ¡Ì¿J þul t -,
'r1^+La; ni, b ço*,r

42

2446.78125

2s02,11021
.0.435ô7r6

102586.519

7.71842294

Te st

Student's t
Sfgn

Signed Àank

/4

t
M

s

7.547746 Pr >

21 Pr >=

451 .5 Pr >=

0uanl1les

0uantlle

100t Max

99t
95t
s0t
75t 03

50t Medlan

25t 0t

10t
5S

It
0t Mln

The UN¡VARIATE Procedure
Variable: rìsiso

Extreme obsetvations

<.0001

<.0001

<.0001

Estlmate

1 62 . 0000

1 62 . 0000

1 ô2.0000

121.5000

I I . 0000.

44 .2500

17,7188

6.7500

4 .5000

1 . 5000

1 ,5000

Value

1.50

4.50
4.50
4,50
6. 75

Percents
value Count Ce.ll Cum

0bs

1 .500
4 .500

6,750
I .000

'l 2 .000
17,719

1 I .000

10

34

33

9

s2

1

3

3

2

I

1

1

va lue

r21.5
162 .0

162.0

1ô2.0

162.O

2.4 2.4
7.1 9.5
7.1 16.7
4.4 2l .4
2.4 23.8
2.4 26,2

2.4 28.6

0bs

39

3

t4

40

4l

Frequency Counts

VâIue Count

22 . 500

27,O00

30 .375
33.750

3ô .000
40 . 500

48.000

Percents
CelI Cum

2.4 3t.0
9.5 40.5
2.4 42.9
2.4 45.2

2.4 47.6
2,4 50.0
2,4 52.4

VaIue Coun

54 .000
60.750

75.938
8r.000

109.000
121.500

1 62 .000

Percents

Ce ì. I Cùnr

7. I 59.5
2.4 6t.9
2.4 64.3

14.3 78.6

2.4 81.0
9.5 90.5
9.5 r00.0



ur 50

uf50
ur 50

ff50

<5

>5

Dlff
<5

>5

The ITEST Procedute

Stâtlstlcs

Lowen CL Uppen CL Lower CL

Mean Meân Mean Std oev Std Dev

f50
f50 Dtff (1.2)

4

38

Í
t1
ff

0 .2265
2 .0806
-1.221

3

2.149
.0.132

0.sr74
2.1'175
. 0. 973

2.7054
2.1484
- 0. 183

.9. 6ô5

64 .094
. 38 .,13

.7.O22

63,836
- 40 .25

Dlff ( 1 -2)

4

38

pctdur
pctduî
pctdur

P\,
û)

1,75 3.273s
2,2829 2,4852
.0.533 0. r 5s

33
2.3882 2,6273
0.61 18 1 .3553
1.92s 3,3328

2,2533 ?.4892
.0.368 0.235S
2,875 3,0400

2.3697 2.s91
0 .5053 't . 1939

54. 943 1 1 3. 55

70.571 77.O47

-15,63 7.179
54.5S3 116.19
70. 698 77 .557
-18.11 8.006r

Dlff (1.2)

pc t duP50

4

38

t dur50

tdu n50

Dlff (1 -2)

4

38

01ff (1-2)

4

38

o.5424 0.9574
0.5019 0.6156
0.53f I 0,8475

.0
0.5932 0.7276
0,5745 0,6998

0. 501 t 0,8846
0. 4361 0.535

0,4669 0,5687
0.059 0,1041

0. 5489 0 ,6733
0.5321 0.04S1

20 .865 36. 832

16,004 19,704
1 7 . 625 21 ,468
21.932 38.715

17.O17 20,573
18.839 22.703

4

38

Upper CL

Std Dev Std Err

3.5698 0,4787
0,7964 0.0999
0.8285 0.3404

.o
0.9413 0.118
0.8954 0.3678

s.2sg2 0.4423
0.0921 0 ,0868
0.727A 0.2989

0. s88l 0.052
0,871 0. 1 092

0,8293 0,3407

137.33 18,410
25.491 3,1963
27.488 11.285
144.35 19.358
27.OO4 3.380

29.048 1 1 .934

Varlable Method

dur50 Pooled
dur50 Sattenthwalte
eff50 Pooled
eff50 SatterthHÂ1te
ßdun Pooled

mdur Sattenthwâlte
meff PooLed

meff Satterthwalte
mpctdur Pooled
ûrpctdur Satterthwafte
pctdurso PooIed
pctdurS0 Satterthwalte

the TTEST Pr.ocedure

Equa).ity of Varlânces

Varlable Method Num DF Den OF F Value pr > F

meff Folded F 37 3 41.84 o,oto2
mpctdur Folded F 3 37 3.49 0.OSOO

pctdurso Folded F 3 37 3.44 0.0529

Vaclance s

Equa I
Unequa I
EqUa I
UnequÂ I
Equal

Une€ ua I
Equa I
Unequa I
Equal

Uneq ua I
Equal

Unequâ I

DF t Value

40 -1,57
3,27 .1.09

40 1.66
37 5, 18

40 .'t .23
3 ,24 .0 ,82

40 1.48
34.1 4,18

40 .1.38

3.18 .0.84

40 .t.35
3.19 .0.82

Equallty of Vanlances

Varlable Method Num DF Den DF F Value pr > F

dun50 Folded F S 37 2,42 0.1692
eff50 Folded F 37 3 Infty <.000.1

mdun Folded F 3 37 2.73 0.1148

Pn >

0. 1 253

tr,3496

0.1041
<.0001

o,2251

0.4697
0.1459

0,0002

0. 1 738

0. 401 2

0. 1 845

0.4691



arlable msi50

un50

r50

ff50
ff50

<50

>=50

Dlff ( I -2)
<50

>=50

Dlff (1 -2)
<50

>=50

oiff (1.2)
<50

>=50

oiff (1 -2)
<50

>.50
olff (r -2)
<50

>=50

Diff (1 -2)

f50

Tho TTEST Procedure

Statistlcs

Upper CL

Mean Mean

r .87s 2.1394
2.625 2.A512
-o.75 -0,409
2.125 2.4527

2.8 3.0328
-0.675 -O,278

1,9421 2.1822
2.606 2.7A1

- 0.664 - 0.37 1

2.137 2.4399
2.7267 2.9489
-o.59 -o,2t9
56.98 66.698

82.39s 87.724
-25 .41 -'t 4.35
57.225 87.852
82.295 88.079
-25.O7 -12.99

Lower CL

Mean

1 .61 06

2 .3988
.1.09t
1 ,7973

2.5672
-1.O72

1 .7021

2.491 1

- 0. 957

1.8341

2.5045
-0.96

47 .262
77.065
- 36. 48

46.594
76, 51 1

.37.15

ut
eff
elÍ
eff
Pctd ur

22

20

22

20

22

20

^)

tdu¡
tdur

tdur50
tdur50
tdur50

22

20

22

20

22

20

Lower CL

Std Dev Std Dev

0, 4588 0.59ô4
0. 367s 0 .4s33
o.4479 0.5456
0.5686 0.739
o.3782 0.4574
o.522 0.63s8

0. 41 65 0,541 4

0.2s43 0.3738
0.3853 0,4693
0.52s6 0.6832
o.361 0.4717

o.4a72 0.5934
r6.s62 21.918
8.6596 1 1.387
1 4.543 17.714
t 8.444 23.973
9.3987 12.359
1 5.883 1 9.346

rvqr, day rv, ¿uut

upper cL
Std Dev Std Err

o,8522 0.1271
0.7059 0. t081

0.69S1 0.1686
1.0561 0.1576
o.7264 0.1 1 12

0,8135 0.1964
o.7737 0.1154
0.546 0.0836

0.6005 0.145
0.9763 0.1457
0.6934 0. 1 062

o.7s92 0. t833
31.322 4.672A
10.631 2.5462
22,665 5.4729
34.259 5.1111

1 8.051 2.7635
24,753 5.9771

Varlable ilethod

dur50 pooled

dur50 Satterthwalte
eff50 pooled

eff50 Satlorthwaite
mdur pooled

mdur Satterthwalto
meff poolod

f¡€ff satt€rthwalte
mpctdur PooLed

npctdur Satterthwalte
pctdur50 . PooIed
pctdurS0 Satterthwalte

T- Tests

Variances DF

Equal. 40
Unequal 39 . s

Equal' 40

Unequal 37

Equal 40

Unoqual 37.4
Equal 40

Unequal 37.5
Equal 40

Unoqual 52,2
€qual 40

Unequal 32

Vârlabls Mothod

meff Folded F

mpctdur Folded F

pctdunso Folded F

The SAS System

The TTEST Pnocedure

Equality of Variances

Equallty of Varlanc8s

VarlabLe ilsthod Num DF Dèn OF F Value pr > F

t Value Pr > ltl

-4.45 1.on01
-4.49 <.0001

-3.44 0.0014
-3.50 0.0012
.4.58 <.0001

-4.66 <.0001

-3.22 o.oozo
-3.27 0.0023
-4.64 <.0001

-4,74 <.000.1

-4.19 0.0001
-4.32 0.0001

dur50

ef f50
mdur

NUm DF

21

21

21

Folded F

Fold8d F

Folded F

l3:3.l lhursday,_-,¿y ,l0, 
2OOl

oen DF

l9
19

f9

F Value Pr > F

21

21

21

2.O7 0. I 160

3.70 0.0058
3.76 0.0053

t9
19

19

1.52 0.3610
2.21 0.087s
2.10 0.1099



lablo msi50

ffo.t
neffort
neffort

<5

>5

Diff
<5

>5

f fs0

The TTEST procedure

Stat i st ic s

Lowen CL Upper CL

Mean Mean l¡ean

- 12.2 63.531 139.26
20.825 26.856 32.887
13.367 36.075 59.9S3
-12.96 63.654 140.27
19.952 25.7 31.448
1s.25 37.954 60.657nsff50 Diff (1 -2)

N

4

38

4

38

H€o

variable Method

mneffo.t Pooled Equal
mneffort Satterthwaite Unequal
neffso Pooled Equal
neff50 Satterthwaite Unoqual

Lowen CL

Std Dev

26.962 47,594
1 4.959 1 8.349
18.o12 21.939
27 .274 48, 1 46

1 4.256 1 7.486
17.54s 21.57

upper cL

Std Dev Std Dsv Std Err

T - Tests

va îlanc ss

Varlabls Method

mnef fort
ns ff 50

177.46 23.797

23.739 2.9766
28.O71 I 1 .s32
179,52 24.O73
22.623 2,8366
27.343 f1.233

OF

40

3.09
40

3.08

Equality of Variances

Folded F

Foldsd F

t Value Pî > ltl

Num 0F

3. 18

1.53
3.38
1 .57

riablê msi50

nef fort
neffort
neffont

337
337

Don DF F Value pn > F

0 .0028
o.2210
o.0016
o.2129

<50

>=50

Diff (1 -2)
<50

>=50

Dj.ff (1-2)

The TTEST P.ocedure

Stat ist ic s

UPPeP CL

Mean Msan

29.274 42.009
31 . 531 40.347
-2.257 13.06
28.362 41.291
30.363 38,384
.2.001 1 3.1 f5

6.73 0.0020
7.58 0.0009

LoYrer CL

Mean

1 6. 539

22.71 4

- 17 .57
1 5.433
22.341
.17 ,12

22

20

22

20

Variable Method

mneffort Pooled Equal
mneffo¡t Satterthwaite Unequal
neffso Pooled Equal
neffso Satterthwaite UnequâI

Lower CL

Std Dev

22.O98 2A,722
14.327 t8.839
20.139 24.529
22.435 29.1ô1
13.034 r7.139
19.874 24.207

Std oev

T-Tests

Va riances

Uppen CL

Std oBv

Varlable

mnsffort
neff 50

41.046 6.1230
27.515 4,2125
31.38s 7,5785
41.673 6.2172
25.033 3.8324
30.973 7.4789

Std Err

DF

40

36.s
40

34 ,5

Method

Folded F

Folded F

Equallty of Varlancss

t Value Pr > ltl

NUM DF

-0,30
-0.30
-o.27
-o.27

oen 0F

19

19

o.7674
0. 7632

o. 7905

0. 78s8

F Value

2,32
2.89

PT>F

0 .0890

0. 0234



iable mmsl

neff ont
ff ort
fort

<5

>5

Diff (1 -2)
<5

>5

Dlff (1 -2)

fs0
f50
f50

Lowoî CL

N Meen

The TTEST Procedure

Stat ist ic s

Upper CL

Mean Mean

2

40

2

40

-73.92 41.236
21.919 29.804
.24.34 1 1 .432
- 59.51 40.078
20.991 28.777

-24 1 't ,301

P

Ê

Vari.able Msthod

mneffort Pooled Equal
mneffort Sattorthwalte Unequal
neffso Pooled Equal
neff50 Satterthwalte Unequal

156.39 s.7183 12.817
37 .689 20 . 1 97 24 . 655

47.206 20.057 24.429
139.66 4.945t 11.084
36.562 19.943 24.345
46.597 19.789 24.103

Lowsr CL

Std Dev

UppBr CL

Std Dev Std Dev Std Enr

T - Tests

Va niances

Variable Method

mneffort Folded F

neffso Folded F

408 .99 9.063
31.658 3.8984
31 .258 17.701
353.69 7.8375
31.26 3.8493

30,839 f7.464

OF

40

1.4
40

1.54

Equallty of Varlances

t Value

0 .65
1.16
0 .65
I .29

Num DF

riable mmsi

Pa>

39

39

ffort
f fort
ffo¡t

Den DF

o.5221
0. 4066

0.521 3

0. 3563

<5

>5

Dlf f
<5

>5

01ff

f f50
f fs0

F valus

ef f50

The TTESÍ Procedure

Stat ist ic s

Uppsr. CL Lowsr CL

Mean l¡ean Std DevN

2

40

?

40

Lowsr CL

Mean

3.70 0.7875
4.82 0.6971

Pr>F

-73.92 41,236 15ô.39
21.919 29.804 37.689
-24.34 11.432 47.206
-59,51 40.078 139.66
20.991 2A,777 36.5ô2

-24 11.301 46.597

T-Tests

VariancosVariable Method

mneffort Pooled Equal
mneffort Sattenthwaits Unequal

neffso Pooled Equal
neff50 Sattenthwalte Unequal

5,7183 12.917
20 . 1 97 24. 655

20,o57 24.429
4.9451 1 1 .084
19.943 24,34s
19.789 24.103

Uppsr CL

Std oev Std osv Std Eîr

Vaniable Method

mneffort Fol.dsd F

neffso Foldsd F

408.99 9.003
31 .658 3.8984
sl .258 17 ,701
353.89 7,8375
31.26 3.8493

30.839 17.464

DF

40

1.4

40

1 .54

Equallty of Varlanceg

t Val.ue Pr > ltl

NUm DF

0.65
f.10
0 .65
1.29

39

39

Den DF F Value Pr > F

o.5221

0. 4066

0.521 3

0.3563

3. 70

4.42
0. 7878

0.6971



riable msi50

effort
f fort
ffort
f50
f50
fs0

<5

>5

Dlff ( 1 -2)
<5

>5

Dif f

Uorbid ityl =0

The TIEST Procsdur€

Stat lst lc s

N

3

33

3

33

Lower CL Uppsr CL

Mean Mean ilean

-62.79 72.16
19.0s7 25.963
17.947 46.157
-66.00 71.795
18.25 24.795
19.55 47

F

l\)

Variable Method

mnaffort Pool.ed Equal
mneffort Sâtterthwalte Unsqual
nsffso Poolod Equal
neffso Sattenthwalte Un€qual

207.11 28.284 s4.323
32.869 15.664 19.477
74.427 18,633 23.036
209.65 28.893 5s.493
31.339 14.843 18,457
74.451 18.119 22.4

Lowsr CL Upper CL

Std Dev Std oev Std Dev Std Err

T - Tests

variancss

Equality of Variances

Varlable Method Num DF Den 0F F Vatus

mneffort Folded F

nsffso Folded F

341,41 31,364
25.765 3,3906
30.181 13,891

348.76 32.039
24.412 3.2129
29.348 13.508

DF

34

2.O5

34

2.O4

t Value Pr > ltl

3. 33

1 .46
3.48
1 .46

ffort

232
232

msi50

<5

>5

0. o02 1

o.2780
0.0014
0. 2795

ort
ffort

f50
ff50

Morbidftyl=1

<5

>5

Diff (1 -2)

The TTEST Pnocedure

St Ât lst lc I

Upper CL Lowsr CL

Mean Mean Std Dev

LowBr CL

Meen

7.78
9.04

PT>F

0. 003s

o.00t5

1

5

1

5

37.642
32.748 39.481

4.8941 21.388
39 .23

31,675 40,013
7.s551 29.45

T. Test s

varlancss 0FVariable Method

mnsffort Pooled Equal 4
mneffort SÀtterthwaite Unsqual O

neffso Poolsd Equal 4

nsffso Satterthwaite Unsqual. O

Equality of Varlances

Uppsr CL

Std Dev Std oev Std Err

3.249 5.4225 15.583 2.4252
3.249 5.4225 15,s83 5.9405

4.9131 7.f989 20.688 3,2194
4.3131 7,1989 20.680 7,886

Vanlablo Method Num DF

mneffort Folded F

nsffso Folded F

0. 82

o.96

Pr > ltl

0.4s63

o. 3923

Dgn DF

4

¿¡

F Valuo Pt > F

0

0



The MEANS Procedure

Analysis VÂrlable : dj.ffsl : lhEr 5Ò - Sc5Ò

Mean Std oev t Value pr > ltl

0.28 0. 7800



Vaniable

ßint
mdur'

meff

fflpst r
ms Peed

md ur pd

ì mmsl

ms1

lnt 50

du r50

eff50
ps t r50

speed50

du r pd50

-) s150

pc tdur 50

neff50

The CoRR Procedure

mdur meff mpst r. mspeed ndurpd
eff50 pstr50 speed50 durpdSo s150

42

42

42

42

42

42

42

42

42

42

42

42

42

42

42

42

42

Slmple Statistlcs

Mean Std Dev

P

{-

4 .15122

2.25827
2 .417 AO

2 . 55693

1.10714

0.83333

58 .89280

59. 1 1 002

4 . 't 309s

2 .2321 4

2 .44643
2.52381
1.10714

0. 83333

s8 . r 6073

69. 't 6189

29 .31 464

2 ,49437 1 74 . 351 28 1 . 00000

0 ,57227 94 .84726 .t .05000
o.65755 101.54762 1,07500
0. 62759 1 07 .391 .t I 1 .00000
0. 20765 46. 50000 1 .00000
0 . 23S56 35 .00000 0 . 25000

50,32518 2473 1.6s000
50.41669 2483 1.67500
2.45213 173.50000 1.00000
0.65888 93.75000 1.00000
0.71469 f02.75000 1.00000
0.67130 106,00000 1.00000
o.20765 46.50000 1.00000
0 . 23856 35 .00000 0 . 25000

50.02523 2443 1.s0000
22.92953 2905 .t 5.47800
23.93't 21 1231 6, 90250

Slmple Statistics

Label

the mean, IntensltyofExertion
the mean, Duratlonof Exertion
the mean, Efforts_Mlnute
the mean, Hand_$trlstPosture
the mea\ Speedofwork
the mean, 0uratlonperDay

the mean, SIScore
the medlan, IntensltyofExertlon
the medlan, DuratlonofExertion
the medlan, Efforts_Mlnute
the median, Hand_Wr.lstPosture

the medlan, SpeedofYlork

the medfan, 0uratlonperDay
the medlan, SIScore
the medlan, pct0urExen

the median, nEfforts

mmsl msl int50
pctdun50 neff50 msf50

Sum Ma x lmum

9. 00000

3. 00000

3.00000

3,00000

1 . s0000

1 . 00000

1 62 . 00000

1 62 . 00000

9. 00000

3. 00000

3.00000
3.00000
1 ,50000
1 .00000

1 62 . 00000

f 00 , 00000

1 35 .23000

vâriable

m1 nt
mdut

meff
mpst r
fns peed

mdurpd

mms I
msl

1nt50

du n50

eff50
pstr50
s peed50

durpdso

s150

pctdurS0

neff50

The CoBR procedure

Simple statistics

Mean Std Dev

58.25670 50.021 t0

Simple Statistics

Variable LabeI

ms 150

the mean, IntensityofExertion

mdu r
the nean, 0unationofExertion

meff
the mean, Efforts_Minute

mpstr

the mean, Hand_$laj.stPosture

m speed

the ßean, Speedofwork

mdu rpd

the mean, DuratlonperDay

mms I

msl

the mean, SIScore

Pearson Correlatlon Coefflclents, N

Prob > lnl under HO: Rho=O

mlnt mdun meff

Sun

2447

Maximum

I 62. 00000

0.3631 7

0.0't81

0.36317 .0.02s13

0 .01 81 0. 8745

-0.02513 0.32125 1.00000
0.8745 0. 0380

0.02061 .0.03481 .0.09537

0. 8969 0.8268 0. s480

0.3212s

0.0380

0. 02061 .0 . 008s0

0.8969 0.9574

-0.0348r .0.15815

0.8268 0.31?2

-0.09537 .0.17508

0 . 5480 0 .267 4

1nt50 0.99579
themedian, IntensltyofExertion <.OOO.l

dur50 o. gggsO

the medlan, DurationofExertion O.O2g3

-0.00850 .0.158t5
0,9s74 0.3172

0. 301 09 0. 09806

0.0527 0. 53ô7

mspeed mdu r pd

0.30109

0 .0527

0. 09806

0.5367

. 0.09933
0.5314

0 .80073

<,0001

0.801 78

< .0001

.o.'17508 0.08774
o.2674 0.5806

0.s0702 0.3't447 0.23s86 0.il102 0,4663s
0.000ô 0.0425 0.1327 0.4840 O.OOl9

o.o877 4

0 . s806

0,50741 0.31448 0.23476
0.0006 0.0425 0.134s

0.19729 0.12309
0.2104 0.4374

0. r9729

0.2104

0.361S2 .0.04355 0.01499 .0.00428
0.0t85 0.7842 0.9249 o.9786

0.96r04 0,23541 .0.03864 -O.09709
< . 0001 0. 1 334 0.8080 0 . 5407

0. 1 2309

o -437 4

o .467 47

0.00r8

0. 30923

0 .0463

o .18427

o,242?



eff50
the medlan, Efforts_Minute

pst î50
the nedlan, Hand_VJristPosture

s pesd50

the medlan, Speedofwork

dur pd50

the nedlan¡ 0uratlonperDay

slso (n,¿si)
the m€dlan, SIScore

pct du r50

the medlan, pctDurExer

neff50
the nedian, nEfforts

ms150

The CoRR Procedune

Pearson Correlatlon Coefflclents, N = 42

Prob > lrl under H0: Rho=o

.0.03992

0 .801 I

F
{-
\-\

0. 04770

o.7642

0. 34788

0 . 0240

meff mpstn mspeed mdunpd

0.96713 .0.06189 .0.20690 .0.10729
<.0001 0.6970 0.1886 0.4989

.0,00850 .0.15815 .0.17508 0.08774 1,00000
0.9574 0.3172 0,2674 0.5806 <.0001

.0.05s05 .0,071 81

0,7291 0.651 3

0.30109 0,0980e .0.09933

0.05?7 0.5307 0,531 4

o.77444 0.53102 0.31030
<.0001 0.0003 0.0455

o ,97297 0, 1 1 248

<.0001 0.47a2

0, 30805

o.o472

the mean, IntensityofExertlon

mdur

the mean, Durationof Exentlon

' 0 .26s1 2 0 .201 69 0.57868
0.0897 0.2002 <.000't

0. 98351 0.31 986
< . 000'1 0.0389

0. I 9729 0. 1 2309

0.2'r 04 0.4374

Pearson Correlatlon Coefflcients, N = 42

Prob > lrl unden H0: Rho=o

o.77799
<.0001

0. 1 5865

0. 31 56

0.12309

o ,437 4

o ,22374 0. 1 2047 0 . 49485

0.1s43 0.4473 0.0009

the mean, Efforts_Mlnute

mpst r
the nean, Hand_l|lnistPosture

ms peed

the nean, Speedofwork

0.53991 0.30132 0.?2874
o. 0002 0.0s2s 0. 't 487

mdu r pd

the mean, DuratlonperDay

mms 1

msl

the mean, SIScone

.0 . 04975

0,7544

mms 1

0. 80073

<.0001

The CoRR Procedure

Pearson Connelatlon Coeffictents, N = 42

Prob > lrl under HO: Rho=O

0.02288 -0.'t6397 ..0.39958

0.8856 0.2994 0.0088

' 0,0481 2 0. 1 2553

0,7622 0,4283

0. s0702

0.0006

ms1

0. 801 78

<.0001

1nt50 0. 2971 3 0. 79?gg
thsmedlan,IntensltyofExentlon <,0001 <.OOO1

o .31 447

0. 0425

0.50741 0.36182 0.96104
0 , 0006 0.01 85 <.0001

0. 31 448 .0.04355 0.23541
0 . 0425 0,7842 0. t 334

o.11947

0.451 1

0.99579
< . 0001

mms i

dur50

tho medlan, 0uratlonofExertlon

eff50
the medlan, Efforts_Mlnute

pst r50

the medlân, Hand_YJrlstPosture

s peed 50

the nedlan, Speedofvlork

durpdS0

the medlan, Dunatlonper.Day

s i50
th€ medlan, SIScoîe

pc tdu r50

the medlan, pct0urExer

nef f50
the medlan, nEfforts

ms150

0.46635 0,46747 0,30923
0.0019 0.0018 0.0463

0.23586 0.23476
0 ,1327 0. 1 345

dur50 eff50 pstrso

0.48462

0.001 't

0.33850 -0.03992 0,04770
0.0283 0.8018 0.7642

msi 1nt50 dur50 eff50 pstrso

0.11102

0.4840

0.99991

<.0001

0,99991 0.79713 0.47713
< . 0001 < . 0001 0. 001 4

0.0r499 -0.03864 .0.06189 0,97297
0.9249 0. 8080 0 .6970 <.0001

0. 34788

0.0240

0. 9671 3

<.0001

.0,00428 .0,09709 .0.20690 0.11248
0.978ô 0.5407 0.1886 0.4?82

o,t8427 -0. t0729 0.15865
o.2427 0.4989 0.3156

o,47713 0.47769 0.33926
0.0014 0.0014 0.0280

- 0. 05505

0.7291

.0,071 81

0.651 3

0. 79738
<.0001

o.29274
0 ,0599

0. 47769 0. 29352 0 .24621

0.0014 0.0592 0.1160

0.33926 .0.06201 0.04251

0.0280 0.6965 0.7892

0.29276

0 .0599

0. 24863

o .1 124

0. 29352

0.0592

o.24621

0. 1 160

0. 24863

o .1 124

.0.0620r

0. 6965

0. 46635

0 .001 I

0.04251 -o.04727 .0.02905

0.7892 0.7663 0.8551

0 .27308

0.0802

0 .991 29 0. 99082 0 .77604
<,0001 <.0001 <.0001

0. 27308 -O .04727

0.0802 0.7663

o ,467 47 0 . 30923

0.0018 0.0463

.0 . 004 28

0. 9786

0. 46ô47

0 .00r I

.0.09709 .0.20690 0.11248
0.5407 0.1886 0,4782

o.18427 .0,r0729 0,15865
0.2427 0.4989 0.3156

0. s?070 0. 29796 0 .2407 4

0.0004 0.0553 0.1246

.0.06647 .0.06739 .0.27741

0.6758 0.6716 0.0753

0.99008 0.98943 0.77967
<.0001 <.0001 <.0001

. 0.02905

0.85s1

0. 46707 0 .30532 0.92660
0,0018 0.0493 <.0001

0.10834 0.ss582 0.04502
0. 4946 0 .0001 0 .777 1

0. 34658

0,0245

0.53290 0.29449

0. 0003 0.0s83

0.0i766
0 . 6250

o .2497 B

0.1't06



mlnt
the ñeânr IntensftyofExertlon

The COÀR Procedure

Peaîson Correlatlon Coefflclents, N = 42

Prob > lrl under H0: Rho=o

mdu¡-

tho mean, Du

the mean, Efforts_Minute

nPstf
the nesn, Hand_YttlstPosture

m sPeed

the mean, Speedofwork

mdur pd

the ñean, DurationperDay

írms i

ns1

the ßean, SIScore

int50
the ñed1an, IntensityofExertlon

dur50

the medlan, Durallonof Exertlon

eff50
the nedtan, Ef f orts_Mlnute

ps t r50

the nedlan, Hand_WrlstPosture

s pe ed50

the nedlan, SpeedofYtork

d ur pd50

the medlan, 0urrtlonperDay

s 150

the ßedlanr SIScore

speedS0

.0. 00850 0. 301 09 0 .7? 444

0 .9574 0.0527 < . 0001

.0. t58ts 0.09806 0.s3102
0.3r72 0.5367 0.0003

.0.17508 .O.09933 0.31030
o.2674 0.5314 0.04s5

F

o\

durpd 50 s150 pctduîso neffso nsiso

0.08774

0 .5806

0.30805 .0.2651 2 0. 77799

o.o472 0,0S97 <.0001

0. 96351 0.201 69 0. s3991

<.000t 0.2002 0.0002

0.31986 0.57868 0.30132
0.0389 < .0001 0.0525

.0.0497s 0.02288 0.22674
0.7544 0 .8856 0. r 487

1 . 00000 0. 1 2309
<.0001 0.4374

0.12309 1.00000
o,4374 <.0001

0.11102 0.46635

0.4840 0.0019

0. 1 9729

0.21 04

0.22376
0. 1 543

o.12047 -0.04812

o,4473 0.7622

0.49485 0. 1 2553

0,0009 0.4283

.0.00428 0.309?3 0.77604
0.9786 0, 0463 < .0001

-0.09709 0.t8427 0.s2070
0.5407 0 .2427 0. 0004

.0. 20690 .0. I 0729 0.29796
0. 1 886 0 . 4989 0. 0s53

o .467 47 0 . 99082

0.0018 <.0001

pc t dur 50

the medlan, pctDurExer

nef f50
the medlan, nEfforts

ms150

0.99t29
< . 0001

-0.16397 0.11947
0.2994 0.451 1

- 0. 39958 0.48462
0 .0088 0 . 001 1

.0.06647 0.9900S

0.6758 < .0001

The CoRR Procedune

Pearson Correlatlon Coefftcients, N = 42

Prob > lrl unden HO: Rho=O I

0.46647

0.0018

0.46707 .0.06739 0.98943
0.0018 0.0716 <.0001

0.30532 -O.27741 0.77967
0.0493 0.0753 <.0001

0.92660 0.10834 0.53290
<.0001 0.4946 0 .0003

0.34658 0,s5582 0.29449
0.0245 0.000f 0 .0s83

0.11248

o ,4792

speed50

-0.04812

o .7 622

- 0. 1 6397

0 .2994

0.11947

0.451 I

0.1s86s o.24074 .0.07766

0.315ô 0.1246 0.6250

0. 't 2309

o .437 4

durpdS0 si50 pctdur50 ñeffSO msi50

0. I 2553 0 . 49037 I . 00000 o. 22943 o. 49734

0.4283 0.0010 o.1439 O.OO08

.0.39958 .0.06619 0.22943 l.OOOOO .0.06868
0 . 0088 0. 677 1 0. I 439 0.6656

0. 1 2309

0 . 4374

0. 1 2047

0.4473

o ,12047

o .4473

0.49485 1.00000
0.0009

0,4948s

0. 0009

.0.04812 -0.16397 0.11947
o .7622 0 .2994 0. 451 I

0.12553 -0.39958 0.48462
o.4283 0.0088 0.001 1

0.49037 -0.0661I 0.9990?
0.0010 0.6771 <.0001

0. 48462 0 .99902 0.49734 . O.06868
0.0011 <.0001 0,0008 0.6656

0.04s02

o .7771
0. 24978

0.1106

1 . 00000



The REG Procedure

MOdEI: MODELl

Depêndent Variable: mmsl

Backward Ellmlnatlon: Step 0

Al,l Varj,ables Entered: R-Square = 0.9051 and C(p) = 7.0OOO

Analysis of Varfance

Source

Mode I
Error
Corrected Total

Parameter
Vaniable Est imate

Intercept .21 7.09969
mi.nt 13,78732
mdur 1 3,78569
meff 26.80400
mpst r 1 6. 3001 5

mspeed 98.28327

ßdurpd 46.50757

DF

6

35

41

Sum of
Sq ua res

93983

9854.17242
't 03838

Mean

Square F Value Pr > F

St anda r d

Erron lype II SS .F Value Pr > F

1 5664 55 .63 < .0001

281.5477A

24 .08389

1.18710

s.29444
4.32079
4.29170

1 3. 01 293

1 1 .86968

gounds on condltlon number: 1.3368, 42.429

22878

37978

1 908 .83985

1 0s3s

4080 .40740

2436 ,80057

4322,36437

Backwa¡d Ellminetion: step 1

Statistlcs for Removal

81.2ô <,0001

I 34 .89 < , 0001

6 .7S 0.01 34

38 .48 < .0001

1 4 .49 0.0005

I .66 0.0058

15.35 0.0004

Va r ia ble

mi nt
mdur

meff

mpstn

ms pe ed

ßdurpd

Partlal
R- Squal.e

0.3657

0,01 84

0. 't043

0.0393

0.0235
0.041 6

All varlables left 1n the model are slgnlffcant at the 0.1000 level.

Model

R.Square F Value

0 ,5394

0.8867

0 ,8008

0.8658

0.8816

0.8635

134.89 <,0001

6.78 0 .01 34

38.48 <.0001

1 4.49 0.000s
8.66 0.0058

'I 5.35 0.0004

Pr>F



The REG pnocedure

Model: MOoELt

0ependent Varlable: mslS0

Backward Ellmlnatlon: Stsp O

AII Varlables Ente¡ed: R-squars = O.8965 and C(p)

Analysls of Varlancs

Source

Mode I
Error
coîrected lotal

P

co

Parameter
Varlable Est lmate

Inte.cept -208.86132

1nt50 13.95116
dur50 15.05512
ef f50 24. I 5500
pstr50 t3,g60tg
speedS0 39. 34026

durpdso 48.87699

DF

6

35

4t

Sum of
Squa res

91 973

10014

1 02587

St anda nd

Ercor

23.48993
f .23525
4.67717
4.110t5
4.1 3392

I 3 ,55260

12.36201

7 ,0000

Mean

Square F Value

I 5329 50. s5

303.24451

lype II SS

23974

35428

3141.91983

1047 4

3408.82207

255s . I 8?26

47 40 .477 61

Bounds on condltlon numben:

Pr>F

F Value Pr > F

79.08 <.000'l

t16.82 <.0001

t 0 ,36 0. 0028

34.54 <.0001

11,24 0.0019
I . 43 0. 0004

1 5 .63 0. 0004

Vâriable

1nt5o

dur50

ef f50
pstr50
speedS0

du npd 50

All vaîlables

Bâckward ELimlnatlon: Step l

Statistlcs
0F=

Partlal
Â. Squaîe

' 0.3453

0. 0306

0.1021

0.0332

0.0249

0.0462

41.474

for Renoval

Mode I
R-Squåre F Val.ue

0 .551 2

0 . 86s9

0.7944

0 .8633

0.8710
o.8503

1n the model are slgnlflcant at the O.tOOO level.

116.82 <.0001

10.36 0.0028
34, 54 < .0001

11.24 0.0019
8.43 0.0064

1 5. 63 0.0004

PT



Gender

female

ma le

lhe FRE0 Pnocèdure

ce nde r

Frequency Pencent

I 30.00

21 70.00

Frequency Mlsslng = 1

J obTit le

JobTit Ie

assembler
glâzÍeî
labourer
nateî1aI prep

screen speclal
screenef'

sh ipper
utj.lity glass person
welder

Cumulative Cumulatlve
Frequency Percent

Frequency Percent

I
30

38.46

7.69
7,69
7.69
7.69
7 .69

7.69
7.69
7.ô9

Cumulâtlve Cumulative
Frequency Percent

Fnequency Misslng = 1g

J obname

6

7

I
0

I

2

3

Tnadesman's Choice
applying hinges on jâmbs

applylng swi.ggle to glass
applylng weathecstrip to jambs

brlck moulding trim
casement screening
cutting metal clad
edge del,eting

3S.46
46.15

53. 85

61 .54

69. 23

76.92

84.62

92.31

I 00. 00

The FREo Procedure

Jobname

Frequency

frame assembly with door
glass washing
glazing and lnsert of peep holes
installing hardware
j.nstalling headers
installlng pins
instslling tvindow into doors
machlnlng doon jambs . for stFiker plate;
maklng PVC frames
maklng screens (on tllt)
making screens (pat10)
maklng sills
metal clad prepanation. cutting;
priming wlndow Jambs
sllls ln & out swing
weather sll.1pping applied
wnapplng slabs

1

I

1

1

1

I

I

1

I

2

1

1

1

1

1

2

1

I

1

1

1

2
,|

Peacent

3.33

3.33

6.67

3.33
3.33

3.33
6 .67

3.33
6 .67

3 .33
3 .33

3.33
6.67

3 .33
6 ,67

3 .33

Cumulative
Frequency

1

2

4

5

6

7

I
I

t0
12

't3

l5
16

t7
18

t9
20

22

24

25

26

27

29

30

Cumu Ia t ¡ ve

Percent

6.67

16.67

20 .00

¿J. JJ

26.67

30 .00

40.00

43.33

50 .00

53.33

56.67

60 .00

63.33

66.67

73.33

76.67

80. 00

86.67

90 .00

96.67
r00.00

Frequency Missing

s

L

B

Frequency Pencent

1 3.70
2 7.41

24 88 .89

Frequency Missing = 4

Cumulat i.ve

Frequency
Cumu Iat ive

Percent

1



02sHTIENoR Froquoncy

lho FBEO Procoduro

O25TIfrENDR

0

0.5
2

3

I
5

6

7

F
\ô

3

I

2

I
5

3

1

3

Poccont

09:39 l¡onday, JÀnuary 1S, AOOI

I 1 .5,t
3. 85

7,89
30.77
r0,23
11.54
3. 85

1 1 .5¿l

cumulativo Cunulative
Frequoncy pencent

oza

Frsquoncy llisslng.5

3

4

6

l4
t9
22

23

26

Froquency percenl

I
2

3

11.54
15.38

23 .08
53. A5

73.08
84.A2
88 .46

1 00.00

15

7

5

55 .56
25.93
18.52

Froquency l¡lss1ng . 4

Cunulst 1vs
O27 Fîsquoncy porcent Frsquoncy

Cumulativo Cumulatlvo
Fnoquency Psrcent

1

2

3

1

15

22

27

1t

r0
3

3

55.56

81 .48
1 00.00

o28

The FREO Procsduro

028

2

3

4

Frequoncy percent

Froquenctr tli.sslng . 4

1 3.70 1

3 11.11 1

23 85,19 27

Froquoncy Mlcclng . 4

Cumulat ivs

11

21

24

27

Pe rce nt

40.74

77.75

88.89
1 00.00

09:39 tlonday, .Januâry 15, 2OOl

Cumulat 1ve

F¡squoncy

029 Frequency Percent

1

2

3

4

Cumulat lvo
Pofcont

1

I
I

10

3.70
14 .81

100.00

3.70
29.63

29 .63

37 ,04

Frequency lllssing . 4

Cumulatlvo Cumulatlvs
Ffequoncy petcont

o30 Frgqusncy Percont

1

2

3

4

1

0

17

27

Frequency Missing - 12

03t LNa

Cunulat ivo
031 LNa Frequoncy percont Frequoncy

3.70
33 ,33
62.96

I 00. 00

4

I
4

3

21.05
42.11

21.0s
r 5.79

Cuñulrtlvo Cunulatlvo
Froquoncy pencont

4

12

16

1e

21 .05
63. t6
8¡t.21

fo0.oo

r4

Frsquoncy l,llssing . 17

Cuñu lat lvo
Po¡cont

t4 1 00. o0



The FBE0 Procedure

03t LNb

Cumulatlve Cumulstlve
Frequency Peacent Frequency percent

Frequency Missing = 26

031 LNc

Cumul.a t I ve

03,l LNc Frequency Percent Fnequency

09:39 Monday, January 15,2001

10

03 1 LNd Frequency Percent

Frequency Mlsslng = 21

031 LNd

Cumu lat lve
Pe rce nt

10

031 LNe Fl.equency pertent

Frequency Mlssing = 31

031 LNe

Cumulat 1ve

Fneque nc y

031RNa Frequency percent

Cumu la t 1ve

Pe rc ent

The FREo Pnocedure

03 I RNa

Frequency MissÍng = 31

Cumulatlve Cumulatlve
Frequency Percent

1 00. 00

Frequency Missing = 29

031 RNb

031 RNb Frequency Percent

09:39 Monday, January 15,2001

Cumulatlve CumuIâtive
Fnequency Percent

Q31 RNc Frequency Percent

Fnequency Mlsslng = 26

031 RNc

1 00.00

Cumulatlve Cumulatlve
Frequency Percent

Frequency Mlssing = 29

031 RNd

Cumu Lat lve
Ff.e quency

Fnequency Percent

Cumulative

Percent

Frequency Missing = 31

Cumulative Cumulative
Frequency Percent

Frequency Percent

Frequency Missing = 31

CumuLative Cumulative
Frequency Percent



The FREo Pnocedure

031 LSa

Cumulative Cumulatlve
031LSå Faequency Percent Frequency percent

12 t00.00 12

Frequency Missing = 19

031 LSb

03'l LSb Frèquency Percent

u9:39 Monoay, Januâny l5,zUOl

031 LSc Frequency Percent

Fîequency M1ssj.n9 = g¡

03 1 LSc

CumulatÍve Cunulatlve
Fnequency Percent

03 1 LSd Frequency Per.cent

Frequency Mlsslng = 31

031 LSd

Cumulat 1ve Cumulative
Frequency Percent

031 FSa Fîequency Per.cent

Q31 LSe Frequency percent

lhe FRE0 Procedure

03't Rsa

Frequency Misslng = 31

03 I LSe

Cumulative Cumulative
Frequency Percent

031 RSb Frequency

09:39 Monday, January

Frequency Missing = 23

03 t Rsb

CumuLative Cunulat ive
Frequency Percent

Frequency Mlsslng = 31

Frequency Mlsslng = 31

03 I RSc

Cunulative
031 RSc Fnequency Percent Frequency

Cumulative Cumulatlve
Frequency Percent

r 5, 2001

Percent
Cumulative Cumulative
Frequency Percent

03 1 RSd

Cunulative Cumulative
031RSd Frequency Pencent Frequency percent

Fnequency Missing = 24

03 1 RSe

Cumulat ive
031 RSe Frequency percent Frequency

Cumuìat ive
Percent

Frequency Misslng = 31

F¡equency Misslng = 31



031 LEa Frequency Pencent

The FREo Procedure

Q31 LEâ

031 LEb Frequency Pencent

09:39 Monday, January 15, 2001

Frequency Mlsslng = 15

031 LEb

cumulative Cumulatlve
Frequency Pencent

16

031 LEc Frequency Percent

Fnequency Mlsslng = 25

031 LEc

Cunulative Cumulatlve
Frequency Percent

031 LEd Frequency Persent

1 00 .00

Frequency Mlsslng = 31

031 LEd

Cumulatlve Cumulatlve
Frequency Percent

031 REa Frequency Percent

031 LEe Frequency Percent

The FRE0 Procedure

031 REa

Frequency Mlsslng = 3'1

031 LEe

t 12 100.00 12

Frequency Mlsslng = 19

031 REb

Curìulatlve Cumulativê
Frequency Percent

031 REb Fnequency Percent

09:39 Monday, Jânuary 15,2001

Cumulative
F nequenc y

Frequency Mlsslng = 31

1 I 100.00

Frequency Missi.ng = 22

031 REc

Cumulat lve
Freq ue ncy

Cumulative
Percent

100.00

031 REc Fnequency Percent

Cumu lat 1 ve

Pe rcent

Cumulative
F aequenc y

Frequency Missing = 29

03 t BEd

Cumulatlve Cumulative
031 REd Frequency Percent Frequency pencent

Cumulat ive
Percent

9

Cumulative CumuLative
Frequency Percent

1 't00.00 I

Fnequency Mfssing = 39

031 REe

Q31 REe Frequency Percent

r 00.00

Frequency Misslng = 31

Cumulative Cumulative
Frequency Pencent



031 LFa Fnequency Percent

17

031 LFb Frequency

Frequency Mlsslng = 14

Cumulatlve Cumulâtlve
Frequency Percent

031 LFb

Cumulatlve Cumulatlve
Percent Frequency Percent

17

031LFc Fnequency Percent

F¡equency Misslng - 31

031 LFc

031 LFd Fnequency

Fnequency Mlssing = 31

03 1 LFd

Cumul,atlve Cumulatlve
Frequency Percent

031 LFe F¡equency

The FREo Procedure

031 RFa

F¡equency Misslng = 31

031 LFè

Frequency Percent

Fnequency Missing = 1g

031 RFb

Cußu la t ive
031 RFb Fnequency Percent Frequency

Cumulative Cunulatlve
Frequency Pencent

I 3 1 00.00

Cumulative Cumulative
Fnequency Percent

Fnequency Mlsslng = 31

1 I 100.00 I

Frequency Missing = 22

03 1 RFc

Cumulatlve Cumulatlve
Frequency Peacent

031 RFc Fnequency

03 1 RFd

Fnequency Missing = 31

031 RFd

Cumulative Cumulatlve
Frequency Peîcent

F requency

031RFe Frequency

Ftequency Missing = 31

Cumulatlve Cumulative
Fnequency Percent

Pef'cent

Frequency Mlssing = 31

Cumulative Cunulative
Fnequency Percent



O3l LHWa Frequency pe¡cent

The FREo Procedurè

031 LHWa

12 1 00.00

Frequency Misslng = 19

031 LHWb

O31 LHYIb Frequency Percent

09:39 Monday, January 1S,2O0l

Cumulâtlve Cumulatlve
Frequency Pencent

1 00 .00

Frequency Mlsslng = 23

031 LHYlc

031 LHWC Frequency percent

Cumulatlve Cumulatlve
Frequency Petcent

1 00 .00

Frequency Misslng = 25

03 1 LHWd

031 LHWd Fîequency percent

Cumulatlve Cumulatlve
Frequency Percent

031 RHWa Fnequency Percent

031 Ltlwe Fnequency Percent

The FRE0 Procedure

03l R¡twa

Frequency Mlsslng = 31

031 LHWe

1 00.00

Cumulatlve Cumulatlve
Fnequency Percent

031 RHWb Fnequency percent

O9:39 Monday, January l5,20Olì

Fîequency Misslng = 23

031 RHWb

Cumulative
Fneq ue nc y

Frequency Mlssing = 31

Cumulative Cumulatlve
Frequency Percent

Cunulal ive
Percent

12

03 1 RHYíC Frequency percent

Frequency Mlsslng = 19

03 t RHWC

Cunulative Cumuìative
Frequency Percent

t I 100.00

12

031 RHWd Frequency pencent

Fnequency Mlssing = 23

031 RHWd

I 00.00

Cumulative Cumulative
Frequency percent

Frequency Missing = 26

03 1 RHlve

Cumulat ive
031 BHYJe Fnequency percent Frequency

I 100.00

Cumulat ive
Frequency

Cumulative
Percent

Frequency Missj.ng = 3¡



L3zLNBef Frequency

The FREQ Pnocedure

032LNBe f

Pe rce nt

032LNAft Frequency Pe¡cent

09:39 Monday, January 15,2001

Frequency Mfsslng = 31

032LNAf t

Cumulatlve Cumulative
Frequency Percent

032LNYJork

Cumula t I ve
o32lt{Work Frequency Percent Fnequency

Frequency Mlsslno = 24

Cumulatlve Cunulatlve
Frequency Pencent

6

4

032RNBef Frequency

Fnequency Missing = 21

60.00

40.00

032RNAft Frequency

032RNSef

t
Percent

Cumu lat lve
Pe rce nt

6

10

The FFEo Procedure

032RNAf t

60 .00
1 00 .00

Frequency Mlsslng = 31

Cumulatlve Cumulative
Frequency Percent

1 00 .00

Fcequency Mlsstng = 22

Q32RN$to rk

Percent

QS2RMlork Frequency percent

09:39 Mondây, January 15,2001

Cumulatlve Cunulatlve
Fnequency Percent
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rlable sa morb

t du n50

t du î50
tdur50
1f50

noîe
any

D1f f
n0ne

âny

0iff
nol f50
sff50

The TTEST Procedure

Statlst lcs

upper CL Lower CL upper CL

Mean Meân Std Oev Std Dev Std Dev Std Err

Lower CL

Mean

s0. 599

03. 718

-25.65

14.06

20.723
. 16 .08

17

23

17

23

F
O\o

62.837 75.075
73. 506 83 .293
.10.67 4.3099
29 .47 44 .88
29.4A 38.236
.0.01 1 0.050

T.Tests

VÂr 1Ânc e sVaalabl6 Method

pctdurSo Pooled Equal
pctdur50 Satt€rthwalts UnequÂl
neffso Pooled Equal
nolf50 Sattenthwaits Unsqual

17,727 23.802
17.s04 22.033
1 8 ,905 23. 1 32

22,522 29.s72
15.66 20.249

20.277 24,812

Vaclable Method

pctdurso Folded F

neffso Folded F

3ô.226 5.7729
32 .033 4 .7 1 92

29,8t2 7.3988
45.815 7.2693
28 ,850 4 .2222
s1.977 7.9359

DF

38

33 .0
38

28,4

Equallty of Vanlances

t Valuo Pr >

Num 0F

.1.44

.1.43

.0.00

.0 .00

Don DF

0. 1 575

0.1617

0. 9990

0.9991

22

22

VÂluo Pr > F

0.8t09
0. 0884



ariable msi50

ur 50

ur 50

ur 50

ff 50

ff50
ff50

<5

>5

<5

>5

Diff
<5

>5

Dif f
<5

>5

01f f
<5

>5

0if f
<5

>5

se_morb=any

r
r
f

The ITEST Pnocedure

N

1

22

Loweî CL

Mea n

2.1133
- 2. 696

ff
1l
ll

P
o.
P

1

22

tdur
t dur

tdur

Meân

I

Uppen CL Lower CL Upper CL

Mean Std oev Std Dev Std Dev Std Err

I

2?

2.3864 2.6s94
. 1 .386 .O .077

tdur50
tdur50
t du r50

2.5341

0 .4659

1

22

I

22

1,2

2.4176 2,6478
.1.21S .0.113

2.75
2.5097 2.8088
0.2403 1.6744

25.391

75.091 83.587
.49 .7 .8 .95s

26,785
75.629 84 .801
.48,84 -4.856

T-Tests

Va r1a nce s

Dlff (1.2)

2.8627 0.5702 0,7412
2,042 0.5702 0.7412

o. 4738 0.61 59 0, 8802 0. 1 31 3

0.4738 0.6159 0.8802 0.6297

66. 595
-90.45

1

22 66.457
. 92 .83

Varlable Method

o.see; o.sle; o,74?1 o.lro;
0.399s 0.5193 0.7421 0.5309

duî50 Pooled Equal
dur50 Satterthwalte UnequaL
eff50 Pooled Equal
eff50 Satterthwafte Unequal
mdur Pooled Equal
mdur Satterthwalte Unequal
meff Pooled Equal
meff Satterthwalte Unequal
mpctdur Pooled Equal
mpctdur Sattenthwaite Unequal
pctdurso Pooled Equal
pctdur50 Satterthwalte Unequal

o. ur rn o . uroi
0.5189 0.6745

14.742

14,742

0.158
0 .7579

1 5 .91 6 20. 687

1 5 ,91 8 20. 687

0. 9639 0. I 438

0. 9639 0. 6896

27 .384 4 .0854

27 .384 1 9. 593

29.563 4.4r0s
29. s63 21 ,152

Vari.able Method ñum DF Den DF F Value pr > F

dur50 Folded F

eff50 Folded F

mduî Folded F

meff Folded F

mpctdun Folded F

pctdunso Folded F

s a_mor b=a ny

The TTEST Procedure

Equality of Variances

21

0

21

0

21

0

2'l

0

21

0

21

0

t Value

-2,20

Pr >

0. 0390

0. 5453

o.oræ

0.7310

o. o,l n,

0.0312

21

21

21

21

21

21

0 .35

0

0

0

0

0

0



riable msI50

u.50
50

<50

>É50

Dif f
<50

>=50

Dlff
<50

>=50

0iff
<50

>=50

Diff
<50

>=50

Dif f
<50

> È50

Diff

sa morb=none

Lower CL

N Mean

The TTEST Procedure

r

12

5

ff

eff
eff
pctdur
pc tdu r
pc tdur

P
o\
N)

1,473 1,8125
2.2447 2.8
.'t .569 .0,987

1.811.l 2,?5
1.2585 2,2
.0.755 0.Os
r .5486 ',t . 8634

2.1451 2.6533
.1.328 .0.79
1.8241 2.?528
1.33'r8 2.1767
-0.691 0.0761
41.695 54.98
68. 306 83 .049
.49.54 -28.O7

39.91 6 54. 492

69,927 82.867
-51.48 -28.38

l2
5

l2
5

Meân

Uppen CL

Mean

pc t du r50
pct du î50

t du r50

Lower CL Upper CL

Std Dev Std oev Std oev Std Err

2.152 0.3785 0.5343
3.35s3 0.2679 0.4472
-0.406 0.3786 0.5t26
2 .6889 0.4894 0 .6908

3.1415 0.4543 0.7583
0.8549 0.s24t 0.7095
2,1783 0.3s1 0.49s5
3.1616 0.2452 0.4093
-o.252 0.3s02 0.4741
2.6815 0.478 0.6747
3.0215 0,4077 0.6804

0. 8433 0.4995 0 .6762

60.265 t4.Sf2 20.909
97.792 7.1197 11,873
.6.596 13.981 18.926
69.067 1 6.251 22,94
95.807 6.2457 10,421
-5.266 15.046 20.368

12

5

12

5

12

5

Vaf.lable Method

duî50 Pooled Equal
dur50 Sâtterthwaite Unequal
eff50 Pooled Equal
eff50 Satterthwalte Unequal
mdun Pooled Equâl
mdur Satterthwalte Unequa).

meff Pooled Equal
meff Satterthwalte Unequal
mpctdur Pool,ed Equal
mpctdun Sattenthwaite Unequal
pctdurso Pooled Equal
pctduî50 Satterthtyalte Ljnequal

0.9072 0.1542
1.2851 0.2
0.7933 0.2728
1.173 0,1994
2.179 0.3391

1.098 0.3776
0.9414 0.1431

1.1762 0.1831
o.7337 0,2524
1.1456 0.1948
'l .9553 0 .3043

1.0466 0.36
3s .501 6.036

34,119 5.3099

29.29? 10.074
38.949 6.6222
29 .946 4 .660s
31.524 10.842

T- Tests

Varlances

Våriable Method

dur50 Folded F

eff50 Folded F

mduî Folded F

meff Folded F

mpctdur Folded F

pctdurso Folded F

DF

15

9.01

15

6.94

15

9. f 4

't5

7.49
15

13.1

15

14,7

sa_monb=none

The ITEST Procedune

Equallty of Va¡lances

t value Pr > ltl

.3.62

.3.91

0.13
0.13

.3.13

-3.40

o,21

o.21
-2,79
-3.49
-2.6?
.3.50

Num DF

0 .0025

0.0036

0, 8964

0. 9025

0, 0069

0. 0077

0. 8354

0.8388
0 ,01 38

0. 0039

0. 01 94

0.0033

oen DF F Vâlue Pn > F

4

l1

4

11

4

4

r.43 0.7848

1 .20 0.7254
1 .47 0.?627

1,O2 0.8804

3.r0 0.2857
4.85 0.1409



rlable msi50

u r50

ur50

ur 50

ffs0
ff50

<50

> s50

01ff (1.2)
<50

>=50

0tff (1.2)
<50

>'50

01ff (1.2)

f50

sa_motb=any .h 4- v

The TTEST Procedune

Statistlcs

Upper CL Lower CL Upper CL

Mean Mean Std oev Std oev Std Dev Std Ecr

Lower CL

Mea n

I

r
ft
I

1.4599 1.95 2,4401

2,3094 2.01 54 2,9214
.1.181 .0,665 .0.1s

1.4004 1.975 2.5498

333
.1.485 -1.025 -0.565
1.604 2.0366 2.4691

2.3774 2.617 2.8566
.1.0't5 .0.58 .0.140

1,4956 1.998 2.5004

2.8 t 96 2.921 9 3.0242
.t.341 -O,924 -0.506

42.229 59,38 76.531

76. 264 83.354 SO ,144
.39.74 -23,97 -8.205
41.902 60.5 79.098

75.34 83.5t 91.68
-40.38 -23.01 -5.644

T. Tests

Varlancos

fÍ

10

13

<50

>.50

01f f
<50

> =50
0lff
<50

>.50

DIf f

tdur
pctdur
pctdun

pctdu r'50

tdu r50
pctdu n50

10

t3

0.4713 0,6852

0,3631 0.5064

0,4537 0.5897

0.5525 0,8032

.0
0.4045 0.5258
0.4159 0.6048

0.2843 0.3965

0.382 0.4965

0.4831 0.7025
0.1214 0,1693

0.3672 0,4773
f6,49't 23.975

8.4131 't1 .732

13,87 18.028
't 7 .883 2s. 998

9,695 1 3,52
15.274 19.853

Varfable Method

dur50 Pooled Equal

dur50 Satte.thwaite Unequal

eff50 Pooled Equal

eff50 Satterthwalte Unequal
mdur Pooled Equal

mdur Satterthwatts Unequel

meff Pôoled Equal
meff Sâtterthwalte Unequal

mpctdur Pooled Equal
mpctdur Satterthwâ1te Unequal
pctdurso Pooled Equal
pctduaso Satterthwalte Unequal

1 .2508 0 ,2167

0.8359 0.1404

o.8427 0.248
't .4663 0.254

,0
0.7514 0.2212
1.1038 0.1912

0.8545 0.11

0,7095 0.2088
'l ,2922 0.2221

o,2795 0,047
0.682 0 .2007

43. 709 7 .581 I
1 9 .367 3.254

2s.763 7.5829
47.463 8.2214
22.318 3.749S

28.371 8.3505

Variable Method

dur50 Folded F

eff50 Fo].ded F

mdur Folded F

meff Folded F

mpctdur Folded F

pctdurso Folded F

DF

21

'16

21

9

21

14.7

21

9.81

21

12,3

2',|

12.7

sa_mor Þ=a ny

The ITEST Proceduîe

Equallty of Varfances

t Value

-2.68
.2,58
.4.63

-4.04
-2.78
-2.63
-4.60
-4.O7

-3.16
.2 .91

-2.76
-2.55

Pr >

Num 0F

0. 01 39

o,u202
0. 0001

0. 0029

0. 01 12

0. 01 91

0. 0002

0. 0023

0.0047
c.01 29

0.01 f9
1,0247

oen DF F Value

I
9

I
9

I
I

12

12

12

12

12

12

1.83 0.32s4

Inf ty <.0001

2.33 0.1743

17 ,21 <.0001

4.18 0.0243

3 .70 0,0384



arlable msi50

neffort
ffort
lfort

<5

>5

Dff f
<5

>5

01f f

ff50
neff50
eff50

sa mofb=none

The TTEST Procedure

Stat lstlcs

Lower CL

Mean

-56.1

14.806

24 .554
.57 ,77

13.76
24.703

3

14

l4

P
o\
-F-

Upper CL

Mean Mean

73.983 204,O7

20. 585 26 .363
53. 398 82 .242
74.125 206.02
19.901 26.O42
54.224 g3,745

T. Tests

VârlancesVariable Method

mneffol.t Pooìed Equal
mneffort Satte¡thwalte Unequal

neffso Pooled Equal
neff50 Satterthwalte Unequal

Lower CL Upper CL

Std oev Std Dev Std Dev Std Ef.r

27.265 52.367

7.2554 10.008
15.713 21,271
27.645 53,096
7.7104 10,636
1 6 .082 2t .77

Varlabls Method Num 0F

mnef fott Folded F

neffso Folded F

329.11 30.234

16.123 2,6748
32,921 I 3.533

333 .7 30. ô55

r7.13s 2.842s
33.693 r3.8s

OF

15

2.03
15

2.O3

Equsllty of Varlances

t Value Pr >

3 .95
't .76

3 .92
1 .76

ne f fort
neffont
neffort
eff50
eff50

oen DF

2

2

msi50

<5

>5

Dlff (1 -2)

0.001 3

0.2187

0.001 4

0.21 S1

F Value

f f50

sa_morb=any

<5

>5

D1f f

The TTEST Procedure

Statlstics

Upper CL Lower CL

Mean Mean Std Oev

Lower CL

Mean

27.3ø <.0001

24.92 <,0001

Pr > F

1

22

1

22

32.173
30. 765 40 . 559

1.4082 48.379
32,24

29, 354 38 . 539

2 .8858 46 .936

T¡ests

VaîiancesVarlable Method

mneffort Pooled Equal
mneffort Satterthwalte Unequal

neffso Pooled Equal
neff50 Satterthwaite Unequal

Upper CL

Std oev Std Dev Std Err

22.09 3l .568 4.7096
22.O9 3t.568 22,586

Equâlity of Variances

Vanlable Method Num DF Den OF F Value

15.938 20.716 29.605 4.416f
15.938 20.7t0 29.605 21.182

mnef fort
neff50

OF

21

0

21

0

Folded F

Folded F

t Value

0.06

Pf >

0. 9509

0. 8929

0

0

Pr > F



'.isble msi50

ort
fort

ff ort
f50

<50

>=50

01ff (1.2)
<50

>¡50

ofil 11 -21

ff50
f50

Lower CL

N Mean

sa_morb=none

The TT€ST Procedure

St at ist i.cs

Upper CL

Mean Meân

12

5

lr

.t\

12.739 34.399 56.0s9
9.4372 19,47 29.502
.18.53 14.93 48.387
r1.35 33,526 55.702

8.9428 19.735 30.527
. 20. 5 13 ,751 48 , 081

12

5

Vaniåble Method

mneffort Pooled Equal
nneffort Satterthwaite Unsqual
neffso Poolêd Equal
neff50 Satterthwaite Unequal

Lower CL

Std Dev

24.149 34.09
4.8409 8.0798
21.794 29,45
24.724 34.902
5.?O73 8.8914
22.32A 30.229

Upper CL

Std Dev Std Dev Std Err

T - Tosts

Variances

Variable Method

mnoffort Folded F

neffso Folded F

57. S81 9.841
23.219 3.6134
45,641 1 5,097
59.259 10.075
24.575 3.8809
4ø.777 I 6.088

DF

15

19.5
15

13.7

Equality of Variancos

t Value

0 .95
1 .42
0.86
1.28

Num DF

riable msi50

Pr>

neffort
neffort

osn DF

0. 3566

o.177'l
o. 4048

o.2228

<50

> =50
orff (1 -2)
<50

>.50
Dtrf (1 -2)

f fs0
ort

F Value

4

4

f50
f50

sa_motb=a ny

The TTEST Procoduns

Stat ist 1cs

uPPer cL Lower CL uppec cL
Mean Mean Std Dev Std Dev Std Dev Std Er¡N

10

13

17.80 0.0135
16.13 0.O163

Lowor CL

Mea n

Pa>F

8,3332 23,124 37.915
23.989 36.751 49.513
-3t .94 - 13.63 4.6816
7 , 5551 22 , 1 05 30 .775
23.641 35.10ô 4A,572
-30,09 .12.94 4.2103

T'Tosts

Variable Method VanfÂnces

mneffort Pooled Equal
mneffont Satterthwaite Unequal
nsffso Pooled Equal
neff50 Satterthwaft6 Unequal

14.222 20.676
15.144 21.119
10.103 20.93
'I 4 .048 20 ,423
1 3.000 1 8.973
15.085 t9.608

Variable Method Num DF

mneffort Folded F

neffso Fold€d F

s7.746 6.5383
34.882 5.8574
29.9t ! 8.8038
37,285 9.4584
31.32 5,2023

29.o21 8.2475

DF t VâIue Pr > ltl

Equallty of Variances

21

19.7

21

18,7

129
I t2

Oen DF F Valus pn > F

0. 1 366

0. 1 365

0. r316
o. 1 371

I .04 0.971 1

l.t6 0.7938
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Lower CL

N Mean

The ITEST Procedure

Stat ist ics

Upper CL

Mean Mean

25 24 ,796 43.823 62 . 849

23 50.386 71.413' 92.44
.55.1 1 .27 .59 .0.07

Va c ia ble

meds i.

medsl

Me t hod

Lowcr CL

Std Dev

Pooled Equal
Satterthwaite Unequal

T - Tests

Variances

Variable Method Num 0F oen 0F F Va]ue pr > F

35.99 46.093 64.122 9.2185
37.606 48.624 68.821 10.139

39.322 47 .32 59.434 13.672

Upper CL

Std Dev Std oev Std Frr

meds i

Equallty of Variances

DF

46

45. 1

Folded F

t Va Iue

.2.02
-2.01

Pr > ltl

0. 0494

0.0501

24 1.11 0.7951



The FREo Procedure

Statlstics for TâbIe of medsi by sa_morb

Statlstic

Chl - Square

Likellhood Ratlo Chl-Square
Contlnulty AdJ. Chl.Squane

Mantel-Haenszel Chi.Squate
Phi Coefflcient
Contlngency Coef f 1c1ent
Cramer's V

WARNING: 508 of the cells have expected counts less
than 5. Chl.Square may not be a valld test.

Flsher''s Exact Test

Value Prob

1.0909 0.2963

1 . 1 374 0. 2S62

o.2727 0.6015

1.0682 0.3014
0. 1 s08

0.1491

0. 1 s08

Cell (1 ,1 ) Frequency
Left.slded Pr <. F

Right.slded Pr >= F

T6ble Plobabillty
Two-sided Pn <= P

3

0. 9454

0. 3043

0.2496

0. 6085

The FREo Procedure

Statistlcs for Table of medsi

Gemna

Kendall's Tau-b
Stuart's Tau-c

Somers'

Somets'

o clR
D RIC

Peatson Correlatlon
Speârman Correlatlon

Lambda Asymñetr1c CIR

Lembda Asymmetrlc RIC

Lambda Symmetnic

Uncertalnty Coeff lclent CIR

uncertalnty coefflclent Rlc
Uncectalnty Coeff lclent Symmettlc

by sa_morb

VaIue

0.5333 0.4270
0.r508 0.1309

0. 0833 0.0789

ASE

o.2727

0, 0833

Type of Study

Case-Control (odds Ratio)
Cohort (CoIl Risk)
Cohorr (CoI2 Risk)

Estlmates of the Relative Risk (Row1/Row2)

0. 1 508 0. 1 309

0. I 508 0. 1 309

o. 0833 0.2646
0.0000 0.0000
0 ,07 t 4 0. 2283

0.0r71 0.0309
0.0413 0.0726
o.0242 0.0432

o.2292
0.0789

3.2857

1.5714

0. 4783

Sample Size = 48

va lue 95S Confidence Limlts

0.3168

o,8247

0 .0856

34 .0828

2.9945

2.6727



The FÊEo Pnocedure

Summary Statistics for medsi by sa_morb

Cochran.Mantel.Haenszel Stâtistlcs (Based on TâbIe Scores)

Stalistlc Alternative Hypothesls DF

1

2

3

Nonze.o Correlation
Row Meân Scores 0lffer
General Associ.atlon

lype of Study Method

Case-Contro). ManteI-HaenszeI
(0dds Ratio ) Logit

Cohort Mantel - Haenszel

Estlmates of the Common Belative Rlsk (Âow1/Row2)

(col 1 Risk )

Cohor t
(col2 Risk ) Loglt

value

1.0682 0.3014

1.0682 0.3014
'| ,0682 0.301 4

Pro b

value 95t Confldence Limits

3.2857

3.2857

'l .5714

1 ,57 14

0. 4783

o.4783

Total Sample Slze = 48

Table of sigtmed by sa_morb

0.31 68

0,31 68

sigtmed

0.8247
0.8247

Fl.eq ue nc y

Âow Pct

Col Pct

34 . 0828

34 .0828

2.9945
2.9945

2.6727

2.6727

0.0856
o.0856

The FRE0 Procedure

Statistics for Table of sigtñed by sa_morb

sa morb

none l"ny

Llkelihood Ratio Chi-Square
Continuity Adj . Chi.Square
Mantel - Haenszel Chi -Squaîe

Ph1 Coefficlent
Conti.ngency Coef f icient
Cramer''s V

15

62.50
62,50

9

37.s0
37.50

o

37.50

37.50

DF

15

62.50
62.50

24

Va lue

3. 0000

3. 032 |

2.0833

2.9375

0. 2500

0.2425

0. 2500

CeIl (1,1) Frequency (F) 15

Left-sided Pr <= F 0.9789
Right-sided Pr >= F 0.0741

24

Fisher's Exact Test

Prob

0. 0833

0.0816

0. I 489

0. 0865

Table Probabillly (P)

Two-slded Pr <= P

0 . 0530

0. 1 482



lhe FRE0 Procedute

Statistlcs for TabIe of sigtmed by sa_monb

Stat 1st ic

Gamna

Kendall's Tau-b

Stuart's Tau.c

Somers' D CIB

Somers' 0 RIC

Peârson correlâtlon
Spearnan Correlatlon

Lambda Asymmetric CIR

Lambda Asymmetrlc BIC

Lañbda Symmetric

Uncertalnty Coeff icÍent CIR

Uncentalnty Coeff icient RIC

Uncertainty Coef f icient Symmetnlc
P
o.
\o

value

0.4706 0.2321
0 , 2s00 0. 1 398

0 . 2500 0. I 398

0. 2500 0. 1 398

0.2500 0. 1 398

0. 2500 0. '1398

0.2500 0. 1 398

0. 2500 0, 1 768

0. 2500 0. 1 768

0.2500 0. 1 639

0.045ô 0.0515

0.0456 0.051 s

0 .04s6 0. 051 5

Type of Study

Case-Control (0dds Ratlo)
Cohort (Col1 Rlsk)
cohort (coI2 Âisk)

Esti.mates of the Relative Rlsk (Rowl/Row2)

2,7778
1 . 6667

0. 6000

Sample SÍze = 48

The FREo Procedure

Summany Statistics fon si.gtmed by sa_monb

Cochran-Mantel.Haenszel Statlstlcs (Based on Table Scores)

Va lue 95q Confldence Llmlts

Statistic Alternative Hypothesis DF

0.8633
0.9't 26

0. 3285

1

2

Nonzeno Cornelâtion
Row Mean Scôres Differ
Genenal Assoclation

8.9383

3 ,0440
r . 09s8

Type of Study Method

Case-Control Mantel.llaenszeL
(odds Râtio) Logit

Cohort t¡antel.Haenszel
(CoIl Risk) Logit

Cohort Mantel.Haenszel
(Col2 Risk) Logit

Estimates of the Common Relative Risk (Rowl/Row2)

VAIUE

2.9375

2.9375

2.9375

Prob

Value 95% Confidence Limi.ts

0 .0865

0 .086s

0 .0865

2.7778
2,7778

1 . 6667

1 .6667

0. 6000

0 . ô000

Total Sample Size = 48

Table of sigt3q by sa_morb

sigt3q sa_morb

Frequency 
I

Row Pct 
I

col Pct 
I 
none 

I "ny I rotat

-------t---+---lol 2ol lll 3r

| 64.s2 | ss.ae 
I

I eo.ss I as.es 
I

0 . 8633

0. 8633

0.9126

0.9126

0. 3285

0.3285

8.9383

I . 9383

3 .0440

3. 0440

1 .0958

r ,0958

__l_ 
| 
__1

rl al 13 
I

I ze.se I zo.nz 
I

I ro.oz I s,t.rz 
I#l

Total 24 24



The FREo Procedure

for Table of slgt3q

DF

Llkelihood Ratio Chl.Square

Contlnulty Adj. Chi.Square
ManteI. Haenszel Chl-Squâre

Phi Coefflclent
Cont lngency Coef f 1c1ent
Ccaßer's v

by sa_morþ

value

7 .3776 0. 0066

7 .6677 0. 0056

5.8292 0.0'158

7,2239 0.0072

0. 3920

0. 3650

o. 3920

Cell ('l,1) Frequency

Left-sided Pr <= F

Rlght.slded Pr >= F

Flsher's Exact Test

lable Probaþ1llty
Two-sided Pr <= P

20

0. 9990

0. 0073

0. 0062

0.01 45

The FRE0 Procedure

Statistlcs for Table of sigt3q by sa

Stati.stlc Value

Gamma

Kendall's Tau.Þ

Stuaît's lau.c

somers' D clR
Somers' D RIC

Pearson Conrelatlon
Speârman Correlåtlon

LÂmbda Asymmetrlc Cl8

Lambda Asymmetrlc 8lC

Lambda Symmetric

Uncentainty Coefflclent CIR

Ljncentalnty Coeff lclent RIC

Uncertâlnty Coeff lc1ent Symmetrlc

morb

0.7105 0. r693

0. 3920 0. 1 294

0.3750 0.1270

0. 4099

0, 3750

Type of Study

Case.Control (odds Ratlo)
Cohort (Coll Bisk)
Cohonr (Col2 RÍsk)

Estimates of the Rel,atlve Risk (RowliSow2)

0.3920 0.1294
0, 3920 0. r 294

0.37s0 0.13s8

0.1 1 76 0.2707

0.2683 0.1758

0. 1 1 52 0. 0790

0. 1 229 0. 0836

0.1189 0.0811

0. r 340

o.'t270

5.9091

2.7 419

0. 4640

Sample Size = 48

Va Iue 95t Confidence Limits

L 5464

1.1194

0 .2696

22,5802

6.7t62
0. 7986



The FREo Procedure

Summary Statlstlcs fon s1gt3q by sa_norb

Cochran-Mantel.Haenszel Stât1stj.cs (gased on Table Scores)

Statistic Alternative Hypothesls OF

I

2

3

Nonzero Correlatlon
Row Mean Scores Dlffer'
GeneraL Assoclation

Type of Study Method

ts
-\)
P

Case-Control
(odds Ratlo)

Cohort

Estimâtes of the Common Belatlve Risk (Rowt/Row2)

ManteÌ. Haenszel

(col2 Rlsk )

value

Mântel-Haenszel

7.2239 0.0072

7.2239 0.0072
7.2239 0.OO72

Mantel - Haenszel

P rob

Value g5t Confidence Limits

5.9091

5.909r

2 .7 419

2 .7 419

0 .4640

0.4640

Total Sanple Size = 48

1 ,5464

1 . 5464

22.5802

22.5902

6.7162

6.7162

0. 2696

0 , 2696

0. 798ô

0. 7986



The FRE0 Pl^ocedure

Statisti.cs fon Table of nedst

Statistic

Ch1 - Square

Llkelihood RatÍo Chl-Square
Continuj.ty Adj, Chi.Square
Mantel.. Haenszel Chi.Squåre
Ph1 Coefficient
Contingency Coeff lclent
Cramer's V

-{
t\)

by sa_morb

VaIue

50c of the cells have expected counts less
than 5. Chl.Squane mây not be a valid test,

Fisher's Exact Test

1.0909 0.2963
't.1374 0,2862
o.2727 0.6015

1.0682 0.3014
0. 1 508

0. r 491

0.1508

Prob

CeII (1,1) Fnequency

Left-sided Pr' <= F

Right.slded Pr >= F

Table Probabillty
Two-s1ded Pr <= P

3

0.9454

0. 3043

0.2496

0. 6085

The FRE0 Procedure

Statistlcs for Table of r¡edsi by sa_morb

Statist ic

Gamma

Kendall's Tau-b
Stuart 's Tâu- c

Somers

Somens

Peârson Correlation
Speârnan Corîelatlon

Lambdâ Asynmetric CIR

Lambda Asymmetric RIC

Lambda Symmetrlc

Uncentalnty Coeff icient ClR

Uncertalnty Coeff icienr RIC

uncertalnty coef f icient symmetf ic

Estimates of the Relative Risk

D CIR

D RIC

Value

0.5333 0.4270
0.1508 0.1309

0.0833 0.0789

ASE

o.2727

0.0833

Type of Study

Câse-Control (odds Ratlo)
Cohort (Coll Fisk)
Cohont (Col2 Risk)

0.1508 0.1309
0. 1 508 0. 1 309

0.0833 0.2646
0,0000 0.0000
0.07 1 4 0,2283

0.0r7r 0.0309
0. 04 1 3 0. 0726

o.0242 0.0432

o.?.292

0.0789

3,2857

1,5714

0, 4783

SampIe Size

Va lue 95t Confidence Limits

0 .31 68

o.8247

0 . 0856

4A

34.0828

2 . 9945

2.6727



The FREo procedur€

Summary Statlstlcs for medsl by sa_morb

Cochran-Mantel-Haenszel Statlstlcs (gased on Table Sco¡es)

I

2

Altel.natlveHypothests OF

Estlmates of the Common Felatlve Rlsk (Rowt/Row2)

fype of study Method value g5t confldence Llmlts

Nonzeno Correlatlon
Row Mean Scores Dlffet
Genoral Assoclatlon

Case.ControI Hantel - Haenszel
(odds ÂÂtlo) Loglt

Cohont Mantel.Haenszel
(Coll Rlsk) Loglt

coho.t Mantel.Haenszel
(col2 Risk ) Loglt

P-{
u)

1

1

1

Value

1.0682 0.3014
1.0682 0.3014
1.0ô82 0.3014

Prob

3 .2857

3.2A57

Total Sample Site = 48

Table of sigtmed by sa morb

slgtmed sa_morb

Frequency 
I

Row Pct 
I

1.5714

1.5714

0.4783

0. 4783

0.31 68

0. 31 68

o.8247

o.8247

The FRÉO procedule

Statj.stics for TaÞle of sigtned by sa_morb
a

Statistic DF Value prob

34 . 0828

34 . 0828

2.9945

2. 9945

co). Pct Inone r l"ny

0.0856 2.8727
0.0856 2.6727

Ch1 . Squar.o

Llkellhood Ratlo Chi.Squar-e
Conllnulty Adj. Chl.Square
Mantsl. Haenszei. Ch1. Squane
Phl Coefficlent
contlngency coof f lclent
Cramer's V

t6
64 ,00
60 .67

9

36 .00
37 .50

Total

I
34.78

33.33

15

65.22

62.50

25

24

4.0904 0.043t
4.t511 0.04t6
3.0052 0 . 0830

4 ,0052 0. 04s4

0,2919

0 . 2802

0.2919

24

Cell (1 , I ) Frsqusncy (F) tô
Left-slded Pr <='F O.99Ot
Rlght.slded Pr >= F O.04tO

Table Pfobablllty (P) 0.031 1

Two.slded Pr <- p O.OB2O

Flsher's Exact Test



The FREo Procedure

Statistlcs for Tâble of sigtmed by sa_morb

Statlstic

Gamma

Kendall's Tâu.b

StuaFt's Tâu.c

Somers'

Somers'

Pearson Correlatlon
Spearmân ConreLatlon

Lambda Asymmetrlc CIR

Lambda Asymmetric RIC

Lanbda Symmetrlc

Uncertalnty Coefficlent CIR

Uncertainty Coefficient R lC
Uncentainty Coeff lcient Symmetrlc

D CIB

0 Âlc

-\)

Vâ IUe

0.5385 0.2146

0.2919 0.1380

0.291 7 0.1 379

ASE

o.2922
o.2917

lype of Study

Case.Control (0dds Ratlo)
cohort (col'l Rlsk)
Cohort (Col2 Rlsk)

Estimates of the Relatlve Risk (Row1/Row2)

0.2919 0.1380

0.29t9 0.1380

o.2917 0, 1 682

0.2609 0. 'l 831

0,2766 0. 'l 636

0.0624 0.0599

0. 0625 0.0600
0.0624 0. 0599

0. 1 381

0.1379

J. JJJJ

1 .8400

0. 5520

Sample Size = 48

The FFE0 Procedure

Summary Statistics for sigtmed by sa_morb

C0chnan.ManteI.Haenszel Stattstlcs (Based on Table Scores)

Va Iue 95t Confldence Llmits

Statistic Alternative Hypothesis DF

1.0196

0. 9779

o. 3024

1

2

Nonzeao Correlatlon
Row l¡ean Scoîes Differ
General Association

1 0, 8976

3 .4622
1 .OO77

Type of Study Method

Case-Contnol Mantel.HaenszeI
(0dds Rat10) Logit

Cohort Mantel-Haenszel
(Col1 Risk ) Logit

Cohont Mantel.Hâenszel
(Co12 Rlsk) Logit

Estimates of the Common Relative Risk (Rowt/Row2)

Value

4 . 0052 0.0454
4 . 0052 0.0454

4,0052 0,0454

Prob

Value 95t Confidence Limits

3 . 3333

J. JJJJ

1 ,8400
1 .8400

Total Sâmple Size = 48

Table of sigtgq by sa_morb

0.5520 0.3024
0.5520 0.3024

slgt3q sa_rnorb

rrequency 
I

Row Pct 
I

cot Pct 
I 
none l.ny

0.9779

0.9779

I 0. 8976

1 0. 8976

3.4622

3 ,4622

1 .0077

1.0077

20

64.52

1t

35.48

45. 83

I rotat

Total

4

23 .53

16 .67

13

76.47

54 .17

31

24 24



The FREO Procedure

Statistlcs for Table of sigt3q by sa_morb

Stat 1st lc

Chl.Squane

Llkellhood Ratlo chl.square
Contlnuity AdJ, chi.Square
ManteI- Haenszel Chl.Square
Phl Coeff lc1enr
Contlngency Coef f lclent
Cramer's V

P\)\^

VaIue

7.3776 0.0066
7.6677 0.00s6
5.8292 0.0158

7.2239 0.0072
0. 3920

0. 3650

0. 3920

Celt (1, I ) Frequency (F) 20

Left-sided Pn <= F 0.9990
Rlght-slded Pc >= F 0.0073

Flshen's Exact Test

P rob

TabIe Probablltty (P)
Two.sided Pr <= P

0. 0062

0. 01 45

The FREO procedune

Statlstics for Table of slgtOq by sa_moîb

Statlstic Velue

Gamma

Kendall's Tau-b
Stuart's Tau-c

Somers' 0 Clß
Somers' D RIC

Pearson Conrelatlon
Spsârman Correlatlon

Lambdâ Asymmetric CIR

Lambda Asymmetric RIC

Lambda Symmetrlc

Uncertalnty Coeff lc1ent CIR

Unceîtalnty Coefflclent RIC

Uncertalnty Coeff lclent Symmetric

0,7105 0.t693
0. 3920 0. I 294

0.3750 0.1270

0. 4099

0.3750

0. 3920

0. 3920

Type of Study

Case.Control (Odds Ratlo)
Cohort (Coll Â1sk)
cohort (Col2 Rlsk)

Estlmates of the Relatlve Rlsk (Rowl/Row2)

0. 1 340

0.r270

0. r294

o ,1294

0. 3750 0. 1 358

0. il76 0.2707
0. 2683 0. 1 758

0.1152 0.0790
o.1229 0,0836
0.r189 0.0811

5.9091

2.7 419

0.4640

Sanple Slze = 48

va Iue 95eÉ Confidence Limits

1 . 5464

1.'1 194

0.2696

22.5802

6.7162

0. 7986



The FREo p¡ocedure

Summany Statlstlcs for sigtgq by sa_monb

Cochran-Mantel.Hâenszei. Statlstlcs (Based on lable Scores)

Statlstic Altennatlve Hypoth€s1s DF

I

2

3

Nonzeno Cornelatlon
Fow Mean Scores Differ
General Assoclatlon

Type of Study Method

F{
O.

Case . Control Mantel - Haens2el
(odds Ratlo) Loglt

Estlmátes of the Common Relative Rlsk (Rowl/Row2)

Cohor t

Cohort Mantel.Haenszel
(col2 Rlsk) Loglt

1

1

1

value

Mantel. Haenszel

Log ft

7.2239 0.0072
7 .2239 0. 0072

7,2239 0,0072

Pro b

Value 95t Confldence Llmlts

5 .9091

5.9091

2.7 419

2 ,7 419

TotaI Sample Size = 48

0.4640

0.4640

22,5802

22,5802

0. 2696

0 . 2696

6.7 162

6.7162

0. 79S6

0. 7986



rlabIe ms150

f fort
ffont
ffol.t

ef f50
eff50
etf50

<50

> 850

0iff
<50

> r50

Diff

Morbidityl=0

The TTEST Proceduîe

Statlstlca

Lower CL

Mean

I 5 , 507 28 ,876 42 .244
19.087 31.125 43.163
-20.45 .2.249 15.953
14.29 27.844 41.399

1 I . 087 29. 925 40 .763
.19.99 .2.08r 1s.820

H-{
-\)

Upper CL Lower CL Upper CL

Mean Std Dev Std Oev Std Dev Std E.r

Variable Method

nneffort PooIed

mneffort Satterthwalte
neffso Pooled
neff50 Satterthwâlts

22.469 29.369
t 5 .91 5 21 ,738
21.43t 26.495
22.752 29.777
14.329 t9.57'l
2't .o82 26.063

T-Tests

Variances DF t Value pr >

Equallty of Varlances

Vaîlabìe Method Num OF Den DF F Value

Equal 34

Ljnequal 33.9
Equal 34

Unequal 33. S

mneffort Folded F

neffso Folded F

42,411 6.4089
34.283 5.6t27
34,713 8.9s68
43 ,00t 6. 498

30.866 5.0533
34.'148 8.8111

arlable ms150

neffort <50

neffort >=50

neffof-t Dlff
ef f50 <50

eff50 >=50

eff50 01ff

20

20

0. 8032

0. 7934

0.8147
0. 8020

Lower CL

N Meân

1.83 0.2522
2.51 0.1123

Pr>F

Statistics

Upper CL Lower Ct

Mean Meân StO Oev

37 .642
32,74A 39,481 3.249
4.8941 21.388 3.249

39.23

31.875 40.613 4.3,t31
7.5551 29.45 4.3131

1

5

1

5

Procedure

26. O1 ;
-11.6

Vanfable Method

nneffont PooIed

mneffort Satteîthwalte
neffso Pooled
neff50 Satterthwaite

Upper CL

Std Dev Std oev Std Err

T--fests

Variances

Equa I
Uneq ua I
Equa I
Unequal

EquaIlty of Vaciances

VsrlÀble Method Num DF Oen OF

5.422;
5. 4229

mneffort Folded F 4

neffso Folded F 4

20. 686 3 .2 1 94

20.686 7.886

2,425;
5 .9405

t VaIue

0. 82

0 .96

4

0

4

0

Pr

0.4563

0. 3923

F Value

0

0

Pr > F



r1âble mnsl

ffort
ffort
fl0rt

sff50
eff50
0f f50

<50

>E50

Dlff (1.2)
<50

>.50

0fff

The TTEST Procedure

Statlstlcs

Uppen CL

Meân Meân

28,311 40.47ô

32.410 46.424
.4,O74 11,572

27,407 39.706
31.019 43.635
-3.6t2 14.739

Lower CL

Mea n

't 6. 206

18.407
.22.72

1 5. 108

I 8. ,104

-2't.96

23

l3

23

13

Verlable Method

nneffort Pooled Equâl
mneffort Satterthwalte UnequâI

neffso Pooled Equal
neff50 Satterthwâ1te Unequâl

Lower CL

Std oev

21,703 28,0A2

16.623 23.181

2r.389 28.443
21.996 28,441

1 4 .97 20. 878

21.0s 2ø.O24

Std oev

f. Tests

Varlances

Upper CL

Std Dev Std Ern

39.718 5.8st3
38 .260 B. 1294

34.045 9.1753
40. 254 5 .9304
34 .401 s.7901

34 .096 9.0290

Varlable Method

mnèffort
n0îf50

OF

34

29.2

34

3t.s

Equallty of vâr1ânces

Folded F 22

Folded F 22

t VaIue

NUm DF

fable mmsl

ffort

Den DF F VÂlue Pr > F

f ort

0. 6598

0. 6428

0.69t0
0.8659

ffort

<50

>.50

01f f
<50

>=50

Dtf f

ff50
f fso
f50

The TTEST Procedure

Statistlcs

Upper CL Lower CL

Mean Mean Std oev

Lower CL

Mean

1 .47

1,S6

I

5

I

0.4991

0. 2882

37.642

32.7 48

4.8941

39.23

31 .675

7.5551

Vaî1able Method

22.736
- '14 ,34

mneffort Pooled Equet 4

mneffort Satterthwalte Unequal O

neffso Pooled Equa). 4

neffso SâtterthwÂlts Unequal O

Equâ]1ty of Vaalances

40.613

29. 45

Upper CL

std Dev std oev std Err

3.249 5.4229
3.249 5.4229

T.Tests

Vâr1ânces

4 ,31 3'l

4.31 3r

Varlâble Method

mneffort Folded F

neffso Folded F

20.686 3.2r94
20.686 7.886

2.425;
5.9405

t value Pr >

Num 0F

0.82

0. 96

Den DF

0.4563

o . 3923

F Value Pa > F

0

0



Varlâble Labol

mneffont the mean, nÊfforts
neff50 the median, nÊfforts
mpctdun th6 mean, pctDurExer
pctdurso the nedlan, pctDurExsr

Morbidityl=0 mmsi=<5

The MEANS Procodurs

Vrrlrbl. L¡b.l

mneffort tho mean, nEffo¡ts
neffso the median, nEfforts
ñpctdur ths mean, pctDurExen
pctdurso the median, pctDurExer

P
-\]
\o

2

2

2

2

41.2360000

40. 0775000

62.6953000

63, 3925000

Msan

ilonbidltyl=0 mmsj.=>5

Vârlabls Label.

mneffoct the mean, nEfforts
neffso the medlan, nEfforts
mpctdun the mean, pctDurExêr
pctdurso the median, pctourExer

Std Dev

12.817017 5

1 1 .0838988

s2.7568127

51 .7708230

34

34

34

34

Std Enror

29 . 1 407s49

28.0428088
68.603252S

68. 8931 91 2

Mcrn

9. 0630000

7 ,8375000

37 .3047000

36.6075000

Morbidityf=1 mmsi=>s

gtd Oev

26 .66871 1 7

26, 2492890

1 9. 4645998

20. 6950335

6

6

6

6

8td Error

33,5635581

32.9340833

73.92s1 621

72.6076667

Mean

4,5736463
4.5017159
3.33S1 513

3 . 5491 690

Std Dsv

5. 2458021

7.1394917
27,5754929

30.3394812

Std Ernor

2. 1 41 5897

2 .91 46853

11.257647ø

12.3860413



arlâble mmsl

ffort
ffort
ffort

ef f50
0ff50
ef f50

<5

>5

Dlff (1.2)
<5

>5

Tho ITEST Procedure

Statlstlcs

Lower CL Upper CL

Moan Msan Meân

Horbldltyt=0

2

34

2

34

.73 .92
1 9.836
.26.89
. s9 .51

1 8.884
.26.31

P
@o

4'l .?sø 156. 39

29.141 38.440
12.095 51.081

40.078 1 39. 0E

28.043 57.202
1 2, 035 50.377

T. Test6

VaalancesVarlable Method

nneffort Pooled Equal
mneflort Satterthwatte Unequal
neffso Pooled Equal
neff50 Satter.thwalte Unequal

Loweî CL

Std oov

5.7183 12.ø17
21.5r 20.669

21,328 28.385
4.9451 11.084
21,172 2A,249
?0.974 2s.93

Upper CL

Std Dev Std oev Std Err

Varlable Method

mneffort Folded F

neffso FoLded F

408.99 9.063
35,103 4.5730
34.544 19.184
353. 89 7 .8375
34 . s51 4 .501 7

33.974 1 8,867

OF

34

1.57

34

t.76

Equallty of Vallances

t ValuÊ Pr > ltl

Num DF

nlabl.o mmsl

0 .83

1,19
0 .04

1 .33

neffort
nef fort

33

33

Den DF

eff ort
f f50
f f50
ff50

0. 5326

0.3828

0. 5?78

0. 3292

<5

>5

D1f f
<5

>5

0lff

F VâIUe

Lower CL

N Mean

MorbldltylÊ0

The TTEST Procedure

Statlstlcs

(1-2)

4,33 0.7321
5.01 0.6488

Pr>F

2

34

.73.92 41.236 156.39
1 9. 836 29. 1 4 I 38 .446
-20.89 12.095 51.08r
.59.51 40.078 139.66
1 8.884 28.043 37 .202
.28.3t 12.035 50.377

T- Tests

v"af"n"aa

2

34

Upper CL Lowel CL Uppen CL

Mean Std oev Std Dev Std oev Std Err

Varlable Msthod

mnsffort Pooled Equal
mnoffort Satterthwalts Unequal
neffso Pooled Equa I
neff50 Sattorthwalts Unequal

5.7183 12.817
21.5t 26.669

21.3?8 26.36s
4.9451 lt.o84
21.172 26.249
20.974 2s . 93

Varlablo Method

mneffont Folded F

neff5o Folded F

408.99 9.063
35.t03 4.5736
34 .544 1 9. I 84

353.69 7 .8375

34.55t 4.50t7
33 .974 1 8. 867

OF

34

1.57

34

1.7ô

Equallty of Variances

t value

0. 63

1.19

0. 64

1.33

NUm DF

Pa >

33

Den DF

0. 5326

0. 3828

0. 5278

0. 3292

F Value Pî > F

4.33 0.732t
5 .6 t 0. 6488



aîlabIo ns150

neffort <5

noffott >5

noflort Dlff ('l .2)

sf f50 <5

ef 150 >6

slf50 Dlff (1.2)

9A monÞ'non€

Lowsr CL

N Mean

Ths TTEST Procodure

Statlstlcs

Upper CL Lowet CL

Mean lleân Std oev

3

1.r

ts
oo
P

- 58. 1 73 . 983 204 ,O7

1 4 . 80ô 20, 585 26.303
24.55.1 63.398 A2.242
.57.77 74,12s 206.02
13.76 r0.901 2ø.O42

24,703 54,224 83.745

l. fssts

Varlanc€s

3

14

l0:29 Monday, May 14¡ 2001

VârlâbIe Mothod

mnoffort PooLed Equal
nneffort SÂtt€nthwalte Unequal

neffso Pooled Equal
nsff50 SÂttorthwalt€ UnequÂl

Uppoc CL

Std oev Std Dev Std Err

27.2ø5 52.367
7,2554 10.008
1s.7t3 2l .271
27.645 53.096
7.7104 r0.636
10.082 21 .77

Varlablo Msthod

mnoffoft Folded F

noftso Folded F

329, I1 30.234
10, r23 2,ø748
32,921 1 3,533

333 .7 30. ô55

17.135 2.8425
33.693 13.85

DF

't5

2.03
15

2. 03

EquÀllty of VarlÂnces

t Value Pr > ltl

Num DF

3 .95
1 .76
3.92
I .76

neffort
nsffott
nsflort
eff50
sff50
eff50

Den DF

213
2 't3

msl50

<5

>5

0.001 3

0. 21 87

0.00t4
0.2181

F Value Pî > t

<5

>5

orff (1.2)

sâ_moa b=a ny

The TTEST Procedure

Statlstlcs

Upper CL Lowe¡ CL

Moan Msan Sld oev

27,39 <.0001

24,52 <.000t

Lower CL

Mean

20 .97 1

.45 . 56

20.r69
-4t.16

1

22

1

22

l0:28 Monday, May 1.1,2001 l6

32,173
30. 765 40.559
r.4082 48.379
32.24

29 .354 38 .539
2,8858. 46.936

T-Tests

varlances

EquaI

Unequa I
Equa I
Unequa I

Varlable Method

mneffort
mnef fort
neff50
nefl50

Poo led

Uppeî CL

Std oev Std oev Std Err

r 6 .995 22 .09
1 0.995 22.O9

1 5.938 20.7 r 6

15.938 20.716

PooIed

Sattorthwaite

Equality of Variances

Varlable Method Num 0F Den DF F Vslu€

mneffort Folded F

neffso Folded F

3r . s6; 4.70e;
31.568 22.586

29.605 4.4167
29.605 21.182

21

0

2'l

0

t Value

0. 9509

0. 8929

0

0

P. > F



rlable msi50

ffort
ffort
ffort

e1f50
off50
ef f50

<60

>.50

Dlf f
<50

>.50

Drf I

aa ñorbÉnone

The TTEST Procedure

(1 -2)

Lower CL

Mean

12,73e
9.1372
- 18.53
11.35

8.0428
-20.5

12

5

Upper CL

Mean Mean

3¡l , 399 66 . o59

19.47 25.502
t4.93 48.387

33.526 s5,702
10.73s 30.s27
13.791 48.081

12

5

P
co
N)

Vârlable t¡ethod

nneffo¡t Pooled
ñnoffoft Sattorthratto
noffso Poolod
noff50 SatterthT¡ltâ

Lower CL

Std Dsv Std Dev

. 24 . t ¡19 34.09
4.8409 8.0798
21.7A4 29,49
24 .724 34 ,902

s.2073 8.091 4

22.32ø 9O.223

T.Tsstg

Va rlances

Equa I
Unoquâ I
Equel
Un€quÂ I

Equallty of Varhnces

Varlrblo tlethod l{u,ì OF oon DF

Upper CL

Std Dev Std Err

57.88t 9.841
23.21A 3.6t 34

45.64 r 1 5,697
59.259 1 0,075
24.975 3.8869
46.777 't6.088

Encf fort
ns f f50

DF t Value Pr >

t5 0.95 0.3560
13.5 1,42 0,1771

15 0,86 0.4048
13,7 1.2A 0.2225

Foldod F

Folded F

rlable ms150

ef fort
ne f fort
neffoft
eff50

Tho TIEST proceduro

t'

Statistlcs

Lower CL Upper CL Lower CL Upper CL

N Mean l¡eÂn Mean Std Dey Std Oev Std Dev Std Err

<50

>.50

Dlf f
<50

>.50

D1f f
ff50

eff50

Value Pr > F

sa_norbÉany

t7.80
16. 13

(r -2t

0.01 35

0. ot 63

8.3332 23. t2,l 37.015
23.S80 30.75t 4e.5,t3
.31 .94 - r3.63 4.ô810
7.5s51 22. t85 38.775
?3,641 35.100 4A,572
-30.09 -t2,91 ,1.2103

l.To!ts

Varlabls Hethod

mneftort Pooled Equal
mn€ffort Satterthralto UnoquÀl
n€1f50 Poolod Equal
noff50 Satt6rthïslto Unoqual

11.222 20.070
15.14/t 21.110
r8.103 20.93
1 4.O40 20.12C
1S.606 18.973
15.O85 19.608

Equâllty of Varlancos

Va¡lrblo ¡l€thod l{ur DF Dsn DF F Valuo pr > F

nnoffoft Foldsd F 12 I 1.04 0.07r I
neffso Folded F 0 fA t.to O,7g38

37.746 0.5383
3¡1.882 5.8574
29.91t 8.8038
37 .285 0. ¡r584

3r.32 5.2ø23
24.O21 8.?475

OF

2l
t 9.7

21

18.7

t Vrluo

0. I 366

o.1365
o. t3t6
o.137t



arlable mmsl

f fort
f for.t

f ort

<5

>5

Dlff ( I -2)
<5

>5

01ff (1.2)

f50
f50
f50

sa_morb=nong

The TÏEST Procedure

Stat{stics

Upper CL Lower CL

Mean Msan Std Dev

Loweî CL

Mean

12 .417
.44 .09

12.03r
- 47 .55

P
gJ
\,

s0. 299

28,74 44.663
21 .559 87 .211
47.91 5

28 ,317 44 ,603
1 9.598 86.7 47

T. Testg

VarlancesVarlabIs Method

mneffort Pooled Equal
mneffoat Sattsrthwalte Unequs¡
neffso Poolod Équal
neff50 SÂttsrthwalte Unequal

Upper CL

Std Dsv Std oev Std Err

22.O74 29.882
22.O74 29.882

22.577 30. s63

22,577 30.s83

Vaîlable Method

nneffo.t Folded F

neffso Folded F

4ø.24A 7.470s
40.248 30.801

47 .302 7 .6408

47 .302 31.504

Equallty of Varlances

15

0

15

0

t Value Pr > ltl

NUm DF

rlable mmsi

0. 70

0.82

ffort
ffont
ffort

oen 0F

0. 4947

0, 5432

f f50
ffs0
ff50

<5

>5

F Value

0

o

<5

>5

sa_morb=any . -.

The TTEST Procedu.e

Statist lcs

Upper CL

Meån Mean

32.173
30. 7ô5 40. ss9

1.4082 48.379
s2.24

29. 354 38 . 539

2 .8858 46 . 938

T.lests

Variances

Equâl
Uneq ua I
Equa I
Unequs I

Lowe¡ CL

Mean

20.971
.45.58

20. 1 69

.41.16

Pr>F

I

22

I

22

VÂrlâble Mothod

mneffort pooled

mnoffoat Satterthwâft€
neffso Poolod
neff50 SÂtt6rthwalte

Lower CL

Std oev Std Dev

16.995 22.o9
1 8.995 22,09

15.938 20.716
15,938 20.716

Equallty of Variances

Vanlable Method Num DF Oen DF F Value

Upper CL

Srd 0ev Std E¡r

3l .568 4.7096
3r.568 22.586

29.605 4.4t67
29.605 21.t82

mneffort Folded F

neffso Folded F

DF

21

0

2l
0

t Value pî > lrl

0 .06 0 . 9509

0. 8929

0

o



iable mmsi

ffort
f fort
flort

eff 50

sff50
eff50

<5

>5

Dlff (1 -2)
<5

>5

Diff ( 1 .2)

sa nonb=none

Thê TIEST Proc€duro

Stat lst ics

Upper CL Lower CL

Mean Mean Std DevN

1

16

Lower CL

Mean

P
oo

. 50.299
12.817 28,74 44.663
-44.09 21.559 ø7.211

. 47.915
f2.031 2a.317 44.603
.47.55 19.598 86.747

T - Tests

VariancesVarlable Method

mneffort Pooled Equal
mneffort Satterthwaite Unequal
neffso Pooled Equal
neff50 Satterthwalte Unequal

Upper CL

Std oev Std Dov Std Err

2?.o7; 2s.ss;
22.O74 29.A82

22.577 30.563
22.577 30. s63

VarlÂbls Mothod Num DF

mneffont Folded F

neffso Folded F

aø,¿qs 7.47c/5
46,24A 30.801

47 .302 7 .6408

47.5O2 31.504

OF

15

0

15

o

Equallty of Vâriânces

t value Pr > ltl

0. 70

0.62

niable mmsl

Dsn DF

ffort
f fort

o.4947

0. 5432

fort

<5

>5

orff (1 -2)
<5

>5

Diff (1 -2)

f50
f50
f50

F Value Pr > F

0

0

LowÊr CL

N Mean

sa_morb=any

The TTEST Procedurs

St at ist lc s

Upper CL

Mean Mean

f
22

1

22

. 32.173
20.971 30.765 40. s59
-45.56 1.4082 48,379

. 32.24
20. 1 69 29, 354 38.539
-41.16 2.8858 46,936

T-Tests

Vaniable Method Varlances

mneffort Pooled Equal
mneffort Satterthwaite Unequal
neffso Pooled Equal
nsffso Satterthwaits Unequal

Lowor CL

Std Dov

16.995 22,O5
16.0S5 22.09

15,938 20.716
f5.938 20.716

Std Dev

uppsr CL

Std Dev Std Err

31.568 4.7098
31.568 22.s86

29.605 4,4t67
29.605 21.182

Varlable Method

mneffort
nef f50

0F t Value Pn > ltl

Equallty of Variances

Folded F

Folded F

21

0

21

0

Num DF Dsn OF

0. 9509

0.8929

F Value

0

0

P¡>F



0bs

I

2

4

6

7

I
9

10

1l

12

t3
14

15

16

17

l8
l9
20

21

22

23

24

25

26

27

28

29

30

3l
32

34

35

JO

37

38

39

40

4l
42

Job Hand avesi medsl Morbldityl

I

I

2

2

4

4

5

6

6

7

7

9

10

10

ll
t2
r3
14

t5
l6
17

18

18

19

20

21

22

23

23

24

25

26

27

28

29

30

3l
32

32

33

L

R

L

R

I
L

I
R

L

B

L

R

R

R

L

R

R

R

R

A

R

R

L

L

R

B

R

L

R

L

R

L

R

L

R

R

o

R

B

L

R

R

7.31 3 6.750
8.250 6.750

1 56 . 600 1 62 .000
70.200 8t.000
22.O50 22.500
56.700 60.7s0
22.821 20.2s0
46 . 200 48 .000
5. 1 75 4.500
r.675 1,500

48.000 54.000
24.891 1 8.000
27 .000 27 .000

I 62 . 000 I 62 .000
36 .000 40 . s00

121.500 t2t.s00
27.900 27.000
57 .000 54 ,000
30 . 375 27 .000

t4t.750 121.500
22 . s00 27 .000
8r.000 81.000
81.000 81.000
44 . 400 54 .000
25.238 21.000

10s.923 81.000
81.000 81.000

il.667 12.000
74.zso 60.750
16.s38 1s.188
35. 353 30.375
7.593 6.7s0
5.025 4.500
4.500 4.500

81 . 000 8't . 000

36.000 36.000

1 26 .000 1 08 .000
1r4.750 121.500
r21.500 121.500
1 s5 .250 1 62 .000
I 62 . 000 I 62 .000

10.125 9.000

P
CJ]
l^

0

0

0

0

U

0

0

I

0

0

0

0

0

0

0

0

1

0

0

0

'|

o

0

0

0

U

0

o

0

0

0

0

0

0

0

1

I

I

0

0

0

the FRÊ0 Procedure

Table of nedsi by Morbidityl

medsi(the median, si)
Morbidityl (l¡orbidityl )

Frequency 
I

Row Pct I!rcotpct l- | I I

>s I ssl s

I eo.an I to.ro
I sr.oí | es.sc

75.00

I .33

+l
Total 36 6

1

25 .00

t6,ô7



The FRE0 Procedure

Statistics for TabIe of medsi by Morbidityl

Statist ic

Chi - Square

Likelihood Ratlo Chi.Square
Continuity AdJ. Chj,.Squaf.e

Mantel-Hâenszel Chi.Square
Fisher's Exact Test (Left)

( Right )

(2-Ta1l)
Phl Coefflclent
Cont lngency Coef f lcient
Cnamer's v

WAÂNING: 50t of the cells have

than 5. Chl-Squâre na

-Yr

:¡

value

0,4145 0.5197
0. 3584 0. s494

0.0000 1.0000

0.4046 0,5247

o .4737

0. 9090

o.4737

Gamma

Kendall's Tau - b

Stuart's Tau.c

Sorners' 0 CIR

Somers' D ßlC

Peânson Correlation
Spêarman Coraelatlon

Lâmbda Asymñetric CIR

Lambda Asymmetrlc RIC

Lambda Symmetrlc

Uncertalnty Coefficient CIR

uncertalnty coefflclent Â lc
Uncertaj.nty Coeff lcient Symmetrlc

expected counts less
not be a valld test.

The FRE0 Procedure

Summaîy Statistics for nedsi by Morbidityt

Cochran-Mantel.Haenszel Statistics (Based on Table Scores)

-0.1184
- 0. 0833

Statj.stic Alternative Hypothesis

lype of Study

-0. 0993 0. 1 868

.0.0993 0.1868

0.0000 0.0000

0.0000 0.0000

0.0000 0.0000

0. 01 04 0. 0368

0. 01 36 0. 0479

0.0118 0.0416

Esti.mâtes of the Relative Risk (Fowl/Rowz)

o,2233
0. 1 590

1

3

Case . Cont nol
cohort (col1 Rlsk)
cohort (col2 Risk)

Nonzero Conrelation
Row Mean Scores Differ
General Assoclation

Type ôf Study Method

Case-Control Mantel.Haenszel 0.4545
(Odds Ratio ) Logit 0.4545

Estimates of the Common Relatlve Âisk (Rowl/Rowz)

Value 95t Confidence Bounds

0. 4545

0 . 8636

1 . 9000

Sample Size = 42

Cohort l¡antel-HaenszeL
(Col1 Fisk ) Logit

Cohort Mantel-Haenszel
(cot2 Rlsk ) Loglt

0.0392

0 .4839

0 .2889

Value Prob

0.4046

0. 4046

0.4046

5 .27 19

1.5412

12.4977

Value 95eú Confidence Bounds

o.5247

0.5247

0.s247

0 .8636

0 .8636

Total Sample Size = 42

0. 0392

0. 0392

0. 4839

0.4839

0. 2889

0. 2889

5 ,27 19

5 ,27 19

1 .5412

1.5412

12 ,497 7

12.4977



The FÀ80 procedure

Table of nedsl by Morbidityl

medsi(the medlan, si)
Morbldlty t (Morbldity.t )

Frequency 
I

Row Pct 
I

col Pcr I --

H
(I-{

<44.25

>=44.25

20

95.24

55.56

16

76.19

44-44

5

23.81

83.33

The FREo procedure

Statistlcs for Table of nedst by Morbidityl

Chi - Squafe
Likelihood Ratio Chl -Square
Continuity Adj, Chi-Square
Mantel - Haenszel Chi -Square
Flsher's Exact Test (Left)

(Righr)
( 2. Tail )

Phi Coefficlenl 0,2722
Contlngency Coefficient 0.2626
Crame.'s v O,?7Zz

DF Value prob

fiARNING: 50\ of the cells have expected counts less
than 5. Chi.Squai.e may not be a valid test.

3.1r r I 0.0778
3,3564 0.0669
1 . 7500 0. 1 859

3.0370 0.08t4
0. 9s97

0.091 I
0. 1 836

Statlstic

Gamma

Kendall's Tau - b

Stuaat's Tau-c

somers' D CIR

Somers' D RIC

Pearson Correlation
Speanman Correlation

Lambda Asymmetric CIR
Lambda Asymmetric RIC

Lambda Symmetric

uncertainty coeff icient clR
Uncertainty Coefficient B lC
UncertaiÌty Coef f icient Symmetric

value

o.724,1

o.2722
0. 1 905

ASE

o.2724
o. r 286

0.t039

0.1905 0.1039
0. 3889 0. I 732

o.2722 0.1286
o.2722 0.1286

0. 0000 0. 0000

0. r905 0.1049
0. t48l 0.0754

0. 0974 0. 0940
0. 0576 0. 0584

o.0724 0.07 1 6

Estimates of the Relative Rlsk (Àow.t/Row?)

Type of Study Value 95% Confidence Bounds

Case-Contîol 6.2500 O.66tB 5g.OZ74
cohort (colt Btsk) t.25oo 0.9662 l.617t
cohort (colz Risk) o.2ooo 0,0255 L5693

Sample Size = 42



The FREo Procedure

Summary Statistics for nedsl by Morbldityl

Cochran.MânteI-Haenszel Statistics (Based on Tâble Scores)

Statistic AlternativeHypothesis

Nonzero Correlati.on
Row Mean Scones Differ
Generâ1 Association

Type of Study Method

P
CO
co

Csse.Control ManteI.HaenszeI
(0dds Ratio) Logit

Cohort Mantel.Haenszel
(colr Bisk) Logit

Estimates of the Common Relative Rlsk (Rowl/Rowz)

OF VaLue Prob

3.0370 0.0814

3.0370 0.0814

3 .0370 0 .081 4

(Co12 Risk) Logj.t

Value 95t Confldence Bounds

6 .2500

6 .2500

Total Sample Size = 42

0.661 I
0,661 8

0 .2000

0 .2000

0. 9662

0. 9662

0.0255
0.02s5

59,O274

59.0274

The FREo Procedure

Table of medsi by Morbidityl

medsl(the median, si)
Morbidityl (Morbidityl )

1 . 5693

1 . 5693

rrequency 
I

Bow Pct 
I

cot Pct 
I

<81

o

____-_-l___+
>=81 I tt I o 

I

| 73.s3 | zo.oz 
I

I eo,so I oo.oz 
I_+

Totâ I 36 6

25

92.59

69 .44

2

7 .41

33.33

Iotal

27



The FÂEo Procedure

Statlstlcs fon Table of medsl by Morbidltyl

Statistic

Lfkellhood Ratlo Chl.Square
Continulty AdJ. Chi.Square
Mantel.Haens¿eI Chl -Square

Flsher's Exsct Test (Left)
( Rlsht )

( 2. ralt )

PhI Coefflclent
Cont lngency Coef f tclent
Cramer's v

P
co\o

I{ARNING: 50t of the cells have expected counts less
than 5. Chl-Square mây not be a valld test.

value

2.9210 0.0874
2.7935 0.0946
1 . s599 0.2117

2.8514 0.0913

0.9836

o,1077

0. 1 642

o.2637

0. 2550

0. 2637

StâÎlst1c Value ASE

Prob

Gaßma

KendaII's Tau.b
Stuaît's Tau.c

Soners' 0 CIR

Sorilens' O RIC

Peaîson Corîelatlon
Spearman Coîrelatlon

Laßbda Asymmetric CIR

Lambda Asymmetr.j,c RIC

Lambda Symmetric

Uncertainty coefficlent ClÂ

Unceîtainty Coeff lcient RIC

Uncentalnty Coef f lcient Symmetric

0.6393 0.2775
0. 2637 0. I 564

0.1769 0. I 158

lhe FREo Procedure

Summary Statistlcs for medsi by Morbtdityt

Cochîan'Mantel-Haensze] Statisttcs (Based on TabIe Scores)

0. 1 926

0. 361 1

Statlstlc Alternsrlve Hypothesis DF

Type of Study

Estimates of the ReIatlve Âisk (Row1/Row2)

0.2637 0. 1 564

o .2637 0. 1 564

0.0000 0.0000

0. 1 333 0. 1 520

0 .0952 0. I 078

0.0811 0.0939
0.0510 0.0609
0.0626 0. 073ô

0, 1 248

o.2072

1

2

3

Case.Control 4.5455
cohort (coll Risk) 1,2626
cohont (col2 Rlsk) o,2778

Sample Slze = 42

Nonzero Cortelatlon
Row Mean Scores DItfea
General Assoclatlon

Type of Study Method

Case.Control ManteI-Haenszel
(0dds Ratlo) Logir

Estlmâtes of the Common Rêlative Rlsk (Rowl/RowZ)

Va Iue

Coho nt

Cohont Mantel-Haenszel

95b Confldence Bounds

(Col2 Rlsk )

o.7222

0.9139

0.0575

VaIue

ManteI-Haenszel
Log 1t

2.8514

2.8514

2.8514

Prob

28 . 6080

I .7 445

t .3428

VaLue 95t Confldence Bounds

0.0913

0.0913

0.0913

4.5455

4.5455

r .2626

r .2626

o,2778
o.2778

Total Sanple Size = 42

o.7222
o.7222

0.9t39
o. 91 39

0. 0s75

0. 0575

28 . 6000

28 . 6080

1.7445
| ,7445

'I .3428
t .342ø



The FRE0 Procedure

Summary Statistlcs for mmsi by Morbidityt

Cochran.Mantel.HaenszeL Statlstj.cs (Based on lable Scores)

Statj.stic AlternativeHypothesls

I

2

3

Nonze¡o Conrelâtion
Row Mean Scones Differ
GeneraL Association

Type of Study Method

Case-ControI Mantel.Haenszel
(0dds Ratio) Logit ..

Cohort Mantel.Hâenszel
(Coll Risk) Loglt

Cohort Mantel-Hâenszel
(CoIz Risk) Logj.t ..

Estimates of the Common Relative R

Value

0.34r7 0.5589

o .3417 0 .5589

0 .34',t7 0. ss89

To avoid undefined results, some estj.mates are not computed.

" These logit estimators use â co¡rection of 0.5 fn every cell
of those tâbles that contaln a zero,

TotsL Sâmple Size = 42

Prob

VaIue

0 .9420

95t confidence Eounds

0. 0000

1 .051 3

21.9810

1 . 3400
'I . 3400

0. 0760

The FREo ProceduFe

Table of msi50 by ttorbidiryl

msi50 Morbidityl (Morbldityl )

Frequency 
I

Row Pct 
I

coL Pct 
I

---__-+_____t__+
<5

o

75.00

8 .33

ll
1

25 .00

16.67

Total

4

42



The FRE0 procedure

Statistics for Table of mstS0 by Morbldttyl

Ch1-Square

Likel,lhood Âatlo Chi-square
Contlnulty Ad,. Chl.Square
Manteì.. Haenszel Chl.Square
Flsher's Exact Test (Left)

( Risht )

(z.ratl )

Phi Coefflcient
Cont ingency Coef f lclent
Cramef's V

OF

IvARNING: 50t of the cells have expected counts less
than 5. Chl.Square may not be a vaIld test.

Value

o.4'145 0,5197
o,3584 0.5494
0.0000 1.0000
0. 4046 0 ,5247

o .4737

0.9090

o .4737
.0.0993

0. 0989
. 0. 0993

Statlstlc Value

Prob

Gamma

Kendalì.'s Tau.b
Stuart's Tau-c

Somers' 0 CIR

Somers'0 RIC

Pearson Correlatlon
Speatnan Correlatlon

Lambda Asymnetric CIR

Lambda Asymßetrlc RIC

Lambda Symmetrlc

Uncentainty Coeff icient ClR
Uncertalnty Coefficlent R lC
Uncertainty Coeff lcient Symmetrlc

Estlmates of the Relative Rlsk

.0. 3750 0. s373
- 0. 0993 0. 1 868
- 0. 0408 0. 0789

The FREO procedure

Summary Statistics for msiS0 by Morbìdityl

Cochran-Mantel-HaenszeI Statistics (Based on TabIe Scores)

-0.1184

- 0. 0833

Type of Study

.0. 0993 0. I 868

'0. 0993 0. 1 868

0.0000 0.0000
0,0000 0.0000
0 .0000 0. 0000

0. 01 04 0 .0368
0. 01 36 0.0479
0.0118 0.0416

o.2233
0. 1 590

Case.Control O.4S4S

Cohort (Coll Risk) 0.8636
Cohort (CoI2 Btsk) t.9OOO

sample Size

1

2

3

AlternatlveHypothesis Dt

Nonzero Correlatlon
Row Mean Scores Differ
Genetal Association

Type of Study Method

Case -Control Mantel - Haenszel
(odds Rarlo) Logit

Cohort Mantel.Haenszel
(coIl Rlsk) Logit

Cohort Mantel.Haenszel
(col2 Risk) Loglr

Estimates of the Common Relative Risk (Row.l/RowZ)

Value 95t Confldence Bounds

0 .0392

0 .4839
0 ,2889

Va.l ue

0. 4046 0 .5247

0. 4046 0 ,5247

0.4046 0.s247

=42

Prob

5.2719

1 . 5412

12.4977

Value 95t Confidence Bounds

0.4545

0.4545

0.8636

0 .8636

lotal Sanple Size = 42

0. 0392

0. 0392

0. 4839

0. 4839

o. 2889

0, 2889

5.2719

5. 27 l9

'L 54 12

1.54t2

t2 .4977

12.4977



The FREo Procedure

Summary Statistics for mmsi by Morbidityl

Cochnan.Mantel-HaenszeI Statistlcs (Based on Table Scones)

Statistic AlternatlveHypothesls

1

2

3

Nonzero Correlation
Row Mean Scones Dlffer
General. Assoclstlon

Type of Study

+
o\)

Câ se . Cont ro I
(0dds Ratlo)

Coho rt
(CoIl Risk)

Coho r t
(col2 Risk )

Me t hod

Mantel.Hâenszel
Lo91t

Mântel. Haenszel

Log it

Value Prob

3 .0370

3.0370

3. 0370

Mantel-Haenszel 0.2000 0.0255
Logit 0.2000 0.02ss

Total Sample Size = 42

Table of ms150 by Morbldityl

msj.50 Morbidltyl (Morbidftyl )

rrequency 
I

Êow Pct 
I

colPct I I I rotat

va lue

0.08t4
0,081 4

0.0814

6 .2500

6.2500

1 .2500
1.2500

95t Confldence Bounds

0.661 I 59.0274

0.6618 59,0274

0 , 9662

0, 9662

The FREo Procedure

Statistics for lable of msi50 by Morbidityl

1,6t71
1 .61 71

I .5693
1 . s693

Statistic

<44.25

Chi - Square

Llkelihood Âatio Chi-Square
Continuity Adj. Chi.Squaf.e

Mantel. Haenszel Chi.Square
Fisher's Exact Test (Left)

>=44.25

20

95.24

55.56

(Rlsht)
(2. lalt )

Phi Coefficient
contlngency Coef f i.clent
Cramer's V

I

4,76
16.67

16

76.19

44.44

5

23.81

83 .33

YJARNING: 50t of the cells have expected counts less
than 5. Ch1-Squane may not be a valid test.

Value P¡ob

3.1111 0,0778
3 . 3564 0. 0669
't . 7500 0. I 859

3 .0370 0 ,08 1 4

0.9897

0.09r I
0.1836

o.2722

0. 2626

o.2722

Statlstic

Gamma

Kendall's Tau.b
Stuart's lau-c

Somers' D CIR

Somers' 0 RIC

Pearson Cofrelation
Spearman Cotrelation

Lâmbda Asymmetric CIR

Lambda Asyometrlc RIC

Lambda Symmettic

uncertainty coeff icient c lR
uncertainty coefficlent R lc
Uncertâinty Coeff lcient Symmetric

Value

o.7241 0.2724
o,2722 0. 't286

0. 1 905 0. t 039

0,1905 0.1039
0.3889 0.1732

o .2722 0. r 286

o.2722 0, r286

0 , 0000 0, 0000

0,1905 0.r049
0.1481 0.0754

0,0974 0.0940
0,0576 0.0584
0.0724 0.0716

Estlmates of the Relative Risk (Rowt /Âowz)

Type of Study Value gst Confidence Bounds

Câ se - Cont îo I
Cohort (coIl Rlsk)
Cohorr (CoI2 Risk)

6 .2500

1 .2500

0 . 2000

Sample Slze = 42

0 .661 I
0 . 9662

0 .025s

59 .O27 4

1.6171

r .5693



The FRE0 procedure

Sunmâry Statlstics fon msiS0 by Morbldltyl

Coch.an-Mantel-HaenszeI Statistlcs (Based on Table Scores)

Statist ic Alternatlve Hypothesls

I

3

Nonzero Coarelation
Âow Mean Scores 0iffer
General Association

Type of Study Method

o
,J

Case-ControI
(odds Ratlo)

Estlnates of the Common Relati.ve Rlsk

Cohort Mantel. Haenszel
(coll Rlsk) Logft

Cohort ManteI-Haenszel

Mantel.Haenszel

Value Prob

3.0370 0.0814

3. 0370 0 .081 4

3.0370 0.08r4

(col2 Risk )

Value 95t Confldence Bounds

6 .2500

6 .2500

Total Sample S1ze.42

0.6618
0.6818

0 .9662

0 .9662

0. 0255

0. 0255

0 .2000

0 .2000

59.0274

59 .0274

The FRE0 Procedure

TabIe of nmsl by Morbidiryl

mmsl Morbidityt (Moîbidityl )

Frequency 
I

Row Pct 
I

co} Pct 
I

<81

U

26

92.86

72,22

lt
'2
7.14

33.33

I rotat

Tota I

'10

7t,43
27.78

4

28,57

66 .67

2A

36'



The FREo Procedure

statistics for Table of ms150 by Morbidltyl

Statisllc

Likellhood RatÍo Chl-Square
Continuity Adt, Chi-Square
ManteI. Haenszel Chf -Squar.e

Flsher's Exact Test (Left)
(Rtsht )

(2-Tait)
Phi Coefflclent
Contingency Coef f lcient
Cramer's V

DF

ÏIARNING: 50$ of the cells have expected counts less
than 5. Chi.Squar.e may not be I valld test.

value

2.9210 0.0874

2.7935 0.0946
I .5599 0,2117

2.8514 0.0913

0. 9836

0. 1 077

0. 1 642

o.2637

0. 2550

0 .2637

Statlstlc Vaìue

Pro b

Gamma

KendaLl's Tau.b
Stuart's Tau.c

Somers' O CIR

Somers'0 ÀlC

PeaFson Correlatlon
Spearman Correlatlon

Lambda Asymnetrlc clR
Lambda Asymmetrlc RIC

Lambda Symmotrlc

uncertalnty coeff lclent clR
Uncertalnty Coef f lc1ent R lC
Uncertalnty Coeff fclent Symmetnlc

0. 6393

o, 2637

0, 1 769

ASE

o .277 s

0. 1 564

0. 1 158

0,r248
o.2072

The FRE0 Procedur.e

Sumnary Statistics foî msi50 by Morbidityl

Cochran-Mantel.Haenszel Statlstlcs (Based on TabIe Scores)

Statlstic Alternative Hypothesis OF

Type of Study

Esti.mates óf the Relattve Rfsk (Row1/Row2)

o.2637 0. 1 564

0. 2637 0. 1 564

0.0000 0.0000
0. 1 333 0. 1 520

0. 0952 0. 1 078

0.08 1 1 0.0939

0.0510 0.0609

0.0626 0. 0736

I

3

Case-Cont.ol 4.5455
cohort (coll Rlsk) 1,2626
cohort (col2 Rtsk) o,2778

Sampls Slze = 42

Nonzero coraelation
Row Mean Scotes 0i,ffer
General Assoclation

Type of study

CÀse.Control Mantel-Haenszel
(odds RÂt10) LoOit

Estlmates of the Common Relatlve Rlsk (Rowt/Row2)

Value

Co ho î1
(coll

95t Confidencê Eounds

Cohort Mantel.Haenszel
(col2 Rlsk)

o.7222
0 .91 39

0.0575

va Iue

Mantel.Haenszel
Lo9lt

2.8514 0.0913

2.85r4 0.0913

2.851 4 0.091 3

Paob

28 . 6080

1 ,7 445

1 .3428

Value 95t Confrdence Eounds

4 .5455

4 ,5455

Total Sample Slze = 42

o.7222
o.7222

0.9139

0.9139

0. 0575

0. 0575

o.2778
o.2778

28.6080

28 . 6080

| .7 445

I .7445

L3428
| ,3428



srlable CIass

Pc tdur
pctdur

Pctdur
f fort
f fort

n. fforl

olf f

D1l f

0

1

tdur60
tdur5o.
tdur50

Tho TTEST Proo.durc

Statlstlcs

Lowsr CL

l¡san Uean

01 .189 08.27s
44.986 73.925
- 25.1 5 -5.65
20. 960 20. 8't 3

28.O58 33,s84
-25.6 3.75t

81 . t59 68.588
,r0.768 72.608
-21,67 -hû2
20.013 28.71r
25.142 52.534
-25.77 -1.223
37.446 54.522
34.065 84 .238
-73,83 -29.52
37.708 54.698
34.552 84.063
.73.79 -29.37
37.362 54,341
33..r59 8t.75
-7f.68 -27.41

sff50

o

I

36

6

36

6

30

6

nsff50
f f50

sl
s1

sl

1)
.n

Dlff (r -2)
o38
l6

Uppor CL Lower CL

llean Std Dev

75.301 1 0.987
102.80 17.213
1 3.852 1 7.96ô
38.656 21.2
39.069 3.2745
t8.101 20.131
76.Or0 r7.807
I 04.45 1 8.938
10.029 19.023
37.41 20.853

10.427 4.4565
17.328 19.853
71.958 40.838
133.61 29.307

15.2 41.O09

71.69 40.733
133.57 29. ¿t49

15.062 40.928
71.32 40.701

t 30 . O¡l 2S .724
1 6.8ô8 40.788

o36
t6

Dlf f

50

50

50

Diff (1 -2)
o
'|

Diff ( 1 -2)

Upper CL

Std Dov Std oev Std Err

20.943 27.319 3.4900
27 .s75 67 .632 1 1 . 258

2 1 . 883 27 .999 9 .6493
26.137 34.O95 4.3562
5.2458 12.886 2.t416
24.52 31.373 10.812

21,06ó 28.639 3.6592
30.339 74,411 r2.386
23,17 29.640 10.217
25.71 33.536 4.2849

7.1 395 1 7,51 2.9117
21.181 30.04. 10.ô63
50.35 65.678 8.391 7

47 .O49 1 1 5, 39 19 .207
49.949 63.91 22.O25
50.22 65.51 9.3701

47.1 79 il 5.71 1 9.261
49.85 63.784 21.ø52

s0.181 65.458 8.3635
40.016 t12.88 18.786
49.68 63.505 21.907

36

6

36

6

Varlablo t¡€thod

npctdur Pool.ed Equat
mpctdur Satterthwalto UnequÂL
nn€lfort Poolod Equsl
rnsffort 9âttorthrrlto Unoqual
pctdurSo Pooled Equål
pctdurso Satterthwslto Un€qurl
noffso Poolod Equal
neffso Sâtto.thwalte Unoqurl
m8l Poolod Equal
msl Sattorthualte UnoquÀl
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