(workload)

(performance)

)
(Miller et d, 2000)

) (2)



(disease complexity)

(malpractice) (Sloan, 1989; 1992)
(quantify) (measure)
? (predict) ?
1970

(mental workload)

(physiologica measures)

(subjective measures) SNAT NASA-TLX

1990

(D)



(2)

(multi-dimensional scale)
(reliability)
(diagnosticity)

(obtrusiveness)



(velidity) (rligbility)



(workload) (intuitive)

(coordination)

workload)(Jex, 1988)

(attention and performance)

(attention)(
1998)

(mental



(Norman, 1968)

(mental effort)(Kahneman, 1973)
(Wickens, 1984)
( )

1 (short-term sensory store STSS)

(neural impulse)

2. (perception)

(cocktall-party effect)

3. (decision and response selection)
(recogni zed)

(working memory)



(motor response)

4, (response execution)
(trandate)
Attention
Short-term
Sensory store
] — > Decision and
simui » | perception > —»| Response
> response salection .
execution
Long-term Working
memory D E— memory

(Modd of human information processing )
(Modified from Christopher D. Wickens 1984)



STSS
(attention)

(resource of limited available)

(attention

resource)
(performance)
Wichens(1984)
(limits of selective attention)
(limits of focused attention) (limits of divided
attention)
Wichens (learning) (practice)

practice make perfect



(resour ce supply-demand theory)

(searchlight)
(elective)
(focused) (penumbra)
(divided) (umbra)
(Wachtdl,1967)
(resource theory) (Norman, 1968)
(resource supply-demand theory)
(flexible)
(sharable)
(divisibility) (performance)

Navon (consciousness)



(hypothetical construct)
(Navon et d,1979)

Kahneman ( )
(undifferentiated resource
pool) (physiological arousa

mechanism)

(supply-demand shortfall)( )

(resource mobilization)

(Kahneman,1973)

(definition of mental workload)

Moray “

(Moray,1979)



Hart (operator)
“ (hypothetical construct)
(the cost incurred by a
human operator to achieve a particular level of performance) (Hart et

a,1982)

(Resource supply and demand theory)

(The differences between the amount of resources available within a person
and the amount of resources demanded by the task situation.)” (Kahneman,

1973) ( ) Wichens

(residual capacity)

(Wichens, 1984)
1988 Jex
(workload margin)
Jex (motivated capacity)
(task demands)

(fussy band)



Perfect system

supply-demand
shortfall
Max
Resdud
_ Human performance
Resource capacity
supply

resource (task)demand

(Relation between resource supply, resource demand and human
performance , Modified from Kahneman 1973)

" (Menta Workload
Is the operator’'s evauation of the attentiona workload margin while

achieving adequate task performance in a mission—relevant context)

(Jex, 1988)



Physiologica capacity

Tak
Workload

Task demands

time

(Concept of Workload Margin )
(Modified from H.R. Jex 1988)



(performanceresource function PRC)

1968  Norman 1973
Kahneman 1975 Norman Bobrow
(hypotheticd) (performance-resource
function PRC)
(dngle-task model) (dual-task modd)

(performance operating characteristic  POC)

D) (Sngle-task modd)
( ) (Sngle-task)
A )

B ) c )

Norman C A
(Datalimited region) C

(resource-limited region)

14



Data-limited

Resource-
limited C A
performance
B
0% 100%

(from* On Data-Limited and Resource-Limited Processng’ )

(2) (dual-task modd)
(flexible) (sharable)
( ) A B (time-shared
tasks) A B
A B



D

A B A B
Performance .
OnA i
% 50% 100%
Resourceto A

Performance i
OnB i

100% 50% 0%

Resourceto B

(modified from* On Data-Limited and Resource-Limited
Processing’ by D. Norman and D. Bobrow, 1975)



)] (performance operating characterisic  POC)

Norman  Bobrow(1975)

(performanceoperating
characterisic  POC)
( ) Norman  Bobrow
1. A B (P
(time-shared tasks)
2 A A
(perfect performance)
(cost of concurrence)
(visua field)
3. (time-shared efficiency) @)
O P
4, (linearity) (smoothness)
A

17



Snaletask A

Cos of
concurrence

Dud task A

U

Singletask B
Dud task B

(performance operating characeristic  POC)

(modified from*  On Data-Limited and Resource-Limited
Processing’ by D. Norman and D. Bobrow, 1975)

4) (automatism) (difficulty)

PRF

(automatism) (difficulty)
(performance-resource function PRF)

( ) A B



(data-limited region)

A B A
(practice) PRF
B - ——7" =
S 7
performanc //
/ n
/
/
/
resources

(performance-resource function and practice)
(Modified from Christopher D. Wickens, 1984)



(multiple-resour ce theory)

(undifferentiated resource pool)

(capecity)

(severd different

capacities with resource properties)

(multiple-resource theory )’

Kantowitz and Knight(1976)
McLeod(1977) Allport(1980)
Navon and Gogher(1979)  Wickeng(1980) Wickens
( )

(dichotomous dimensions)

1. (stage-defined resources) (encoding)

(centra processing ) (responding)
2. (modality-defined resources) (auditory)
(visud)
3. (code-defined resources) (spatial) (verbal)



(time-shared)

(dual-task model)

Wickens
(duaktask performance) (time-shard
efficiency) (maor
dichotomies)



Stages

e
_ Centd
encoding _ _
processing responding
watid \ manua responses
visual \\
. verba voca
Moddities
l auditory
\ satial
codes
\ verbal

(the proposed structure of multiple-resource theory)
(modified from“ Processng Resourcein Attention” by Wickens 1980)



(measure) (predict)

(criteriafor mental wor kload measures)

(reliability)
?
Sheidan  Stassen (1979)
(criteria) (indices) Wickens
(1981)
(1)Sensitivity( )



(task)
(2)Sdlectivity( )

(3)Diagnosticity( )

(4)Obtrusivenesy( )

(5)Relizhility( )

1988 Jex

()Relevant( )
(components)
(2)Sensitive( )
(test power)

(3)Concordant ( )
(target population) (ubiquitous trends)
(4Rdiable ( )
(test-retest method)
(anility reliability)

2



(5)Convenient ( )

(portable)
(low cost)
(theoriesfor mental workload measur es)
?
?
Jahns(1973)
(maor components) noo moo ”
—> —>
(input 1oad) (operator effort) (Performance)




(environment

and tasks demand) (environmental)
(design-induced) (procedural)
(internal
goals) (motivation) (task criteria adopted)
G ")
Jahns
(intengity)
D “ ” ?
@ (physiological response)

(physiological arousal mechanism)



(b) (subjective perception)

(training) (practice)

(user-centered)

(task-centered)(Hart, 1986)

perception)

(human-centered)

SWAT

(subjective



NASA-TLX

%) “ ?

@ (resdua capacity)

(resdua capacity)

( ) (Primary
Task) (Secondary Task)



(rhythmic-tapping) (time estimation)

(probe reaction time) (random-number
generation)  Sternberg (memory-search )
(b) (primary task performance)
3 “ ” ?



( )

“ " (sngle-channel modédl)
(full attention)

(time-line analysis) “ ”



(Primary Task Performance)
(Secondary Task Performance) (Physiological Measures)
(Subjective Measures) (Wierwille and Williges, 1978;
Meshkati et al, 1988)
(time-line analysis)(Wickens, 1984)
Sherisan  Stassen (1979)

(attention alocation)  Jex(1988)

(objective measures)

(subjective measures) (task
demands) (task results) (corrdlated measures)
Wickens(1984)



(time-line analysis)

(system designer)
Parks (1979)
100%
(measurable task) 100%
(time-shared tasks)
( )
(limitation)
(sngle-channe model) (observable activities)
(full attention) (non-observable
activities)
200%
(PRF) (POC)
(force-paced)
(self-paced) (flexibility)

(Wickens, 1984)



Task

Workload
(%)

100 +

: (time-line andyss)
(from  Current workload methods and emerging chdlenges’
by Parks 1979)

(Primary Task Performance)



(Secondary Task Performance)

(dudl task model)

(Primary Task)
(Secondary Task)
(residua capacity) (residual resource)
(@] (rhythmic-tapping)
Michon
(decision and response sdlection) ( )



(variability)
(Michon,1966)
(obtrusiveness) (Wickens, 1984)

2 (time estimation)

Hat  (1975)
10

(internal counter)

Hicks (1977)
(retrospective estimation)
(convenience)
(obtrusiveness)
(consistency) (Reliability)

(Wickens, 1984)



3 (probe-reaction-time)
Posner (1971) (probe-reaction-time)
(cognitive

task)
(unpredictable stimulus)

(Posner et a, 1971)
(practice) (Wickens, 1984)

@) (random-number generation)

(random-number generation)

Badddley

(degree of randomness)

“ 123123123

(Badddey, 1966)



(Physiological M easur es)

(attention)

( )

(obtrusiveness)

(Sensitivity) (Sdectivity)

1)

(heart rate)



1967 Lancy
1971 Rohmert Laurig
(arrhythmia) “ ” 1973

“ & HR(d heart rate)” “ CS(change of the sign)”
“ number of negatived HR” 1979 Sheridan  Stassen

(heart rate variability HRV)

Mulder (1979) O Donnell Eggemeier
(1986) Wilson Eggemeier (1991)

(the power dendty spectrum of HRV )  0.1Hz

smal pesk (Diagnodticity) (Sengtivity)
Richard (1998) (factor andytic
methods)
Sammer(1998)
)



3

(diagnostic)

(EEG)
(evoked potentia) (non-obtrusive)
(signa)? (noise)?
1967 Sutton evoked
potential (EP) P300 component (Sutton,1967)
(cognitive)
Duncan(1977) P300 component
(amplitude) (stimulus)
(degree of subjective surprise) Donchin(1981) P300
latency
P300 latency |sred (1980)
visua tracking task auditory oddball task
P300 component (basdline)
P300



(blink rate)
(attention)
(Goldstein, 1985; Bauer, 1985) Stern Skely (1984)
A B
A A B B

4)

(finger plethysmogram
amplitude (perspiration) (Shiniji Miyake, 2001)
(metabalic rate)(Richard and Kimberle, 1994)



(Subjective M easur es)

(Subjective Measures)

(human-centered)

(user-centered) (task-centered)(Hart, 1986)

(subjective perception)

(1980) :
(tapping the essence of menta workload)

(structured questionnaire)

4

Sheridan



(face validity)
(Reid and
Nygren, 1988)

(magnitude
assessment scale)
(multi-dimensional scale)

(dimension) (rating) (weights)

Modified Cooper-Harris Scale
(Wierwille and Eggemeier, 1993) Sheridan's dimensional scale(Sheridan et
al, 1980) Workload-compensation-interference/technical effectiveness scale
(Wierwille and Connor, 1983) Overall workload scale(Hill et al, 1992)
Consumer menta workload scae(Owen, 1992) NASA-TLX(Hart and
Staveland, 1988) SWAT(Reid and Ngren, 1988)
NASA-TLX  SNAT (Hendy, 1993)



(2)Cooper-Harper (Cooper-Harper scae)

Cooper-HarisScde  Cooper  Harris Scde 1969
(best-validated)
0 10 Cooper-Harper
1993 Wierwille Cooper-Harper

Cooper-Harper (Modified Cooper-Harris Scdle MCH)

Cooper-Harper

(2)Sheridan (Sheridan’sdimensiond scale)

1980 Sheridan
(time) (mentd effort)
(emotional stress) Red (1981)

(agreement)

(3)SVAT

SWAT (Subjective Workload Assessment Technique) Read
Nygren (1988) SNVAT



(time load)
(effort load) (psychologicd stress|oad)

SWAT
Y (@aeas)= @)+ | e@e)+y @)

at,ae,as TES a g.ptpeyps
T,E,S ( 83)
SNVAT
; (card
sorting)
Smplified SWAT(Luximon, 2001)
(NASA-TLX

NASA-TLX(National Aeronautics and Space Administration-Task

Load Index) Hat Staveand (1988) NASA-TLX
(mental demand) (physical demand)
(temporal  demand) (performance) (effort)
(frustration)



W(ti)=Wi1*V/(MDi1)+ Wi2*V(PDi2)+ Wi3*V/(TDi3)
+ Wid*V/ (OPid)+ Wi5*V/(Ei5)+ Wi6*V/ (Fi6)

W(t) | t Wil ... Wi
MD PD TD OP E F
( 83)



Three-Point Rating Scalesfor the Time, Mental Effort, and Stress L oad
Dimensions of the Subjective Workload Assessment Technique SWAT

TIME LOAD MENTAL EFFORT LOAD STRESSLOAD

1 Often have gpare 1. Vaylittle conscious mentd 1. Litleconfuson, risk,
time Interuptions effort or concentration frudration, or anxiety exids
or overlgp among required. Activity is and can be eeslly
activities oocur dmog automaic, reguiring accommodated.
infrequently or not & little or no atention.
dl. . Moderate conscious mental . Moderate gress due to

2. Occedondly have effort or concentration confugon, frudration, or
soaretime required. Complexity of anxigly noticegbly addsto
Interruptions or adtivity ismoderady high workload. Sgnificant
overlgpamong due to uncertainty, compensation is required to
activities oocur unpredictability, or maintain adequate
frequently. unfamiliarity- Condderable performance.

3. Almog never have atention required.
Faretime, . Extensve mentd effort and . Highto vay intense dress
Interruptions or concentration are necessay. due to confuson,
overlgpamong Veay complex adtivity frudration, or anxiety. High
adivitiesare very requiring totd. to extreme determingtion
fequent or occur dl and df-contral required.
thetime

SNVAT ( from Reid and Nygren,1988)




NASA-TL X rating Scale Definitions

TITLE

END
POINTS

DESCRIPTION

Mental demand

Physca demand

Tempord demand

Performance

Effort

Frudration levd

Low/High

Low/High

Low/High

Low/High

Low/High

Low/High

How much menta and perceptud activity was require
eg., thinking, deciding, caculating, remembering,
looking, searching, etc. Was the easy or demanding,
smple or complex, exacting or forgiving?

How much physicd activity wasrequired  eg., pushing
pulling, turning, controlling, activating, etc. =~ Wasthe
task easy or demanding, Sow or brisk, dack or
strenuous, restful or laborious

How much time pressure did you fed due to the rate pace
a which the tasks or task elements occurred  Wasthe
pace dow and leisurely or rgpid and frantle?

How successful do you think you were in accomplishing
the goas of the task set by the experimenter  or
yoursdlf How satisfied were you with your
performance in accomplishing these god's

How hard did you have to work mentally and physical
to accomplish your leve of performance

How insecure, discouraged, irritated, stressed, and
annoyed versus secure, gratified, content, relaxed,

complacent did you fed during the task

NASA-TLX

( from Hart and Staveland,1988)



(deep deprivation) (performance)
(Friedman et al, 1971; Poulton et al,
1978; Christensenet al, 1977; Ford et al, 1984; Engd et al, 1987; Hart et al,
1987)

(Ford et a, 1984)

(Miller et &, 2000)



)

(disease complexity)

(malpractice)

(workload)

(measure)

(predict)

(2)

(Sloan, 1989; 1992)

1960



(Primary Task Performance)

workload

(Secondary Task Performance)

(Obtrusiveness)

(distort)

1990 Gaba
mental workload 45



sress

1998 Byrine  Sdlen
10
(critical incident)
(Primary task)
(Secondary task)

1 ACCESS(Anesthetic

Computer-Controlled Emergency Situation Simulator)

2.10
3. 25

asthma  vird myocarditis
4. 25 5

hypotension supraventricular tachycardia bronchospasm

5



HR systolic BP diastolic BP O, saturation
end-tidal CO,

practice

(Physiological M easur es)

(Subjective M easur es)



(obtrusiveness)
(multi-dimensional scales)
(diagnosticity) (reliability)( Luximon and
Goonetilleke, 2001)

1988 Hsao

(Resource-Based Relative
Vdue Scale RBRVYS)

(time)
(mental effort and judgment) (technica skill) (physical
effort) (psychological stress) Hsao
(task-centered)
(human-centered)
(intengity)
(subjective perception)

1990 Bertram

1987



1990

(dimensions) (performance) (time load)

(mental effort) (physica effort) (psychological
stress) (difficult) 1-3 (items)
10 0.0 10.0 (bipolar
descriptor)

Bertram 48
(Mean) 4.4 (Standard deviation)

1.5 Cronbach’s « 0.71
(item variables) (n (mental
workload total score) (N 0.4

1992 Bertram
(mental effort)
(difficult) (performance)
(time load)
22

Cronbach's a 0.8
(r=-0.67 p<0.001)

Richardsen (1991)

(physical effort)
(psychological stress)
12
(residents)
3.46 1.21
(self-rated performance)

(work load)



2584

( 68%0) (occupational
stress) (job satisfaction)

@ (overdl stress)  (2) (sources of
stress)  (3) (overadl satisfaction) (4) (sources of
siress) “ (total hours worked)”

“ (timeoncdl)y” * (Medicare paperwork)”
13 “ (relations with
patients)” ¢ (relations with other physicians)”

(relations with other personnel)” 12
(five-point Likert scale)

2.42(0.57)
2.31(+0.66) (p<0.01)
3.54(+0.99) 347(+1.09)
(* o ")
Orozco Gaca 1993
(primary care physician)
(mental
effort) (physical effort) (difficult) (priority)



(modify vigit) (overlap) (stress)
(items) 0.0~10.0 (bipolar descriptor)

Orozco
116
4.7+1.6(range 0.2~9.3)
(multiple regression with stepwise method)
(number of room visits) (referrals by nurse)
(room emergency) (R%)

Cronbach's a 0.80

194 Gregg
NASA-TLX (Delphi survey)
Nursng TLX Scale
(subscales) (mental demand) (physical
demand) (tempora demand) (environmental demand)
(effort) (performance) (emotionalism)
1 10
27 (cardiovascular critical care units)
Cronbach's a 0.82
27 Nursing TLX Scae 4.3



(moderately low demand of

available attention capacity)

Eadey  Storfjel (1997)
(home hedlthcare services)

Eadey-Storfjel Instruments “

(time requirements) ” “ (complexity of
interventions)” (caseload)
(workload) (productivity)
Eadey-Storfjell Instruments / (CL/WLA
analysis) (casel oad)
( ")
(severity-of-iliness) (nursing interventions) ( “
") (rating) “ 8
“ " (casdload analysis graph)
(time
allocation)

(workload summary sheet)

RBRVS






(sensitivity) (validity)

(reliability)
( ): -

(scale establishment) - (pilot study) -

(questionnaire surveys) — (data andyss)

— (scale establishment)
@
(Dimension) (Weights) (Rating)
2 30 (Modified Delphi Technique)

(Magnitude Assessment |nstrument)

— (pilot study)



@ ( )

(purposive sampling) 30
2
©) (Iltem anaysis)
(discriminatory power)

— (questionnaire survey)

1500

- (data analyss)

(sensitivity) (reliability) (validity)






(Modified Delphi Technique)

(iteration with controlled feedback) (
85)
@
( )15
( )10 25 (anonymity)
)



(dimensions) (Weights) (Rating)

5 (mental effort)

(time load) (psychological  stress)
(physiological stress) (own peformance) 5
2-4 (items) 16
(Likert scale) (

)
(mean) (standard deviation) (mode)
12~16
Lawshe (content-validity ratio CVR)

(Lawshe, 1975)



CVR=(ne N/2)/(N/2)

ne:
N:
CVR
CVR -1~-1 CVR
CVR
(pilot
study)
€y
(

)

(purposive



sampling) 30

2

(Item analysis)

(discriminatory power)

(discriminatory power) 1

@ (b)
25% (Meanysy,) 25%
(Meanzsy,)  (C)

(Mean,s,, — Mean,g,)

3



(demographic data)

(working activity)
- ? ?
? (critical) (CPR
?
-- (Dimension items)
(Weights) (Rating)
-- (pair-wise comparison)
-- 0.0~10.0 (bipolar descriptor)




€Y

@)

60

1500

60



SAS8.0

(Scoring)
@) (raw score RS)
(Dimension items)
0.0~10.0
score RS)
2 (mean score MS)
(D) n (1)

(meanscore) RS=(l;+l,+ +l,)/n

3 (weighted score WS)

(weights)

(pair-wise comparison)

10

(reting)

(raw



4

N W=N

(WS weighted score) 10 WS
(RSxW )/10

(totdl score TS) :

(TS

TS (WSHWS+ +WS)

deviation)

variables)

(critical)

0.0~10.0

(variance)

(W9)
(TS
(mean) (standard
(range)
(demographic
(working activity)
(sengitivity) (validity)



(reliability)

0 (sensitivity)

(consistency)

(formulate) (hypothesis)

activity item variable)

(consistency)

@  (vdidity)

1. (face validity)

(correlation)

(content validity)

(working



2. (congtruct validity)
(multi-dimensional )
(consistency or agreement)

(convergent validity)
(discriminate validity)

(r Pearson’s correlation coefficient )

(item variables)

(mental workload total score)

04(r 0.4

@ (convergent vaidity)



r 04

ro )
SORT (1 r¥/(n 2)

) (discriminate validity)

@  (rdidhility)

Cronbach o (Cronbach o coefficient)

(internal consistency)



(analysis of variance ANOVA)

(
) (work activity)
(dependent variable)
( )
( )
(independent variable) (enter multiple regression)
(full model) (multiple
regression with stepwise method) p<0.05 p>0.1
(final modéel) (R?

coefficient of determination)



4



(scale establishment)

15
( 3 5
3 4 ) 10 (
4 1 2
2 1) 25
( ) 25
(mean) (standard
deviation) (mode)
( )
25 23 ( )
5 1
(mental effort)” 2.« (timeload)” 3.“ (psychological
siress)” 4. (physiological dress)” 5. (own
performance)” 5 1. ” 3 (items) 2
4 3.“ " 4 4



3. ” 5.
18
@ (mean) (standard deviation)
(Delphi survey)
(iteration with controlled feedback)
(Likert scale) “

6~1

(standard deviation ratio S.D.2/S.D.1)

16



(SD.2SD.1) 1
3.2 1
3.2

2 (content-vdidity ratio CVR)

(content-vdidity ratio CVR) (Lawshe, 1975)

CVR = (ne N/2)/(N/2); ne
N
CVR -1~1 CVR
CVR
CVR



32 CVR 056

0.7 21 31 35 51 52 54 CVR
1
3
3.2 (standard deviation ratio 1)
(CVR 0.56)
5
4 4 2 4 17



MEAN1| SD.1 | CVR1 |MEAN2| SD.2 | CVR2 | SD.2
SD.1

11 4.48 0.98 0.60 4.56 0.69 0.91 0.70
1.2 4.24 1.24 0.60 4.39 0.82 0.82 0.66
1.3 4.16 1.01 0.52 4.35 0.70 0.91 0.69
2.1 4.52 1.14 0.68 4.96 0.75 1.00 0.66
2.2 5.00 0.94 0.84 5.13 0.68 0.91 0.72
2.3 4.92 0.89 0.92 4.78 0.78 0.82 0.88
2.4 4.64 0.97 0.84 4.70 0.75 0.91 0.77
3.1 4.56 1.06 0.60 4.52 0.65 1.00 0.61
3.2 4.36 0.89 0.68 4.13 0.89 0.56 1.00
3.3 4.60 0.94 0.76 4.26 0.85 0.82 0.90
3.4 4.52 1.10 0.68 4.22 0.66 0.82 0.60
35* 5.00 0.72 1.00

4.1 4.60 1.10 0.68 4.30 091 0.74 0.83
4.2 4.68 1.05 0.76 4.52 0.65 0.91 0.62
5.1 4.60 0.98 0.68 4.83 0.56 1.00 0.57
5.2 4.40 1.10 0.68 4.70 0.75 1.00 0.68
5.3 4.40 1.17 0.52 4.22 0.93 0.82 0.79
S.4* 4.57 0.71 1.00




(pilot study)

(purposive sampling) 30

30 27

27
(RS (M) (W) (WS)
(TS (Mean) (Standard deviation)
(Range)
(10 )
27
6.535 1.006

(discriminatory power)

(discriminatory power)



5.2

17

069 0.79

15

1

5.1



N=27)

1-1 8.074 1.269 4(6-10)

1-2 7.444 1.333 5(5-10)

1-3 7.944 1.375 5(5-10)

2-1 7.870 1.370 5(5-10)

2-2 8.259 1.281 5(5-10)

2-3 7.611 1.643 5(5-10)

2-4 7.667 1.461 5(5-10)

3-1 7.000 1.726 8(2-10)

3-2 5.370 2.186 8(1-9)

3-3 6.511 1.657 6(4-10)

3-4 8.148 1.479 5(5-10)

4-1 5.185 2.001 8(0-8)

4-2 5.844 2.014 8(2-10)

* 51 3.582 2.270 9(1-10)
* 52 3.204 1.953 9(1-10)
* 53 4.204 2.363 9(1-10)
* 54 3.082 1.959 9.5(0.5-10)
(TL-MS) 7.821 1.221 4.33(5.67-10)

(TL-MS) 7.852 1.275 4.75(5.25-10)

(PS-MS) 6.757 1.175 3.75(5-8.75)

(PH-MS) 5515 1.777 6.50(1.5-8.0)

* (OP-MS) 3518 1.917 9(1-10)
(ME-W) 1.70 1.17 4(0-4)

(TL-W) 2.26 1.20 4(0-4)

(PS-W) 3.30 0.95 3(1-4)

(PH-W) 0.96 1.06 3(0-3)

(OP-W) 1.78 1.15 4(0-4)

(ME-WS) 1.358 0.977 3.87(0-3.87)

(TL-WS) 1.830 1.072 4(0-4)

(PS-WS) 2.228 0780  2.83(0.68-3.50)

(PH-WS) 0.554 0.639 2.10(0-2.10)

* (OP-WS) 0.570 0.429 1.65(0-1.65)
TS 6.535 1.006  3.90(4.90-8.80)

* &

(10 )



1-1 ( 1.36
) ?

1-2 (difficulty)? 2.36
1-3 1.86
2.

2-1 (time 1.79

pressure)?
2-2 2.00
( )7
2-3 2.64
)7
24 2.07
?
3.
31 1.76
(frustrating) (anxiety)
(confusng) ?
32 1.7]]
?

33 2.60




3-4 1.79
4,

4-1 1.43
4-2 2.96
5.

51 0.69
5-2 0.79
5-3 2.00

1.21]




(quedtionnaire survey)

1500
1500 219
14.6% 7 212

@ (demographic data)

30 8.5% 3040
41.5% 40~50 36.3% 50~60 12.3%
; 92% 8%

65% 35%; 2/3 13
; 35.8%
47.2% 16 %,
17.9% 15.1% 11.3%
1.5% 10.8% 37.4%



) (working activity)
9.49% +3.103
40.268 +28.433 (

) 5207 46772  (

0.887 +1.638



N=212)

()

30 18 85
30~ 40 88 415
40~ 50 77 36.3
50~ 60 26 12.3
) 3 14
195 92.0

16 75

) 1 05

57 269

56 26.4

25 118

74 34.9

137 64.6

66 311

6 28

) 3 14

34 16.0

100 47.2

76 35.8

2 0.9

( 38 17.9

32 15.1

24 113

16 75

23 10.8

3 14

8 38

6 2.8

17 8.0

13 6.1

8 38

5 24

7 33

12 5.7




: 2001

(%)

1 30 3531 129
(N=27336) 30~ 40 10409 38.1
40~ 50 8663 31.7

50~ 60 4733 175

2 24089 88.1
(N=27336) 3257 11.9
3 ( 5572 19.1
(N=29134) 6726 231
3120 10.7

2207 7.6

2414 8.3

864 3.0

611 2.1

420 14

1551 53

1329 4.6

652 2.2

586 20

802 2.8

2280 7.8

2003



N=212)

{

9.49 3.102 24(1-24)
7 40.268 28.432 200(0-200)
e 5.297 6.772 30(0-30)
0.887 1.63€ 10(0-10)

—~ ~



( data analyss)

(andydis of variance  ANOVA)

) (work activity)

oL (normdlity) ; 2.

(independence) ; 3.

(homogeneity of variance)

ANOVA ANOVA
(Hartley's test)
o} 0.01
a 0.01 F p
<0.01 (post hoc test)
(multiple-comparison) Bonferroni



method

@
1.
( )
(p<0.01)
( )
(p<0.01)
(10.61hrs)
(9.75hrs)
(9.52hrs) (8.44hrs)
2.
( )
(P<0.01) (post hoc test) ( )
(27.01) (30.57)
(48.25)

(55.12)



p<0.01 ANOVA



ANOVA

(¢ F
57 1061 2.760.047 5.771
56 9.75 3.66 (p<0.01)
25 952 2.08
74 8.44 2.88
212 9.49 3.10
57 2701 19.330.513 16.77
56 3057 29.87 (p<0.01)
25 4825 23.44
74 5512 27.24
212 4027 28.43
57 7.81 6.930.000
56 9.16 6.79
25 6.26 7.12
74 011 0.48
212 5.30 6.77
57 1.39 1.990.000
56 152 1.81
25 047 1.00
74 0.16 0.01
212 0.89 1.64




(Bonferroni method)

-3.56 0.91 -4.869 1.000
-21.24** 0.000**  -23.433** 0.003**
-28.12** 0.000**  -30.179** 0.000**

3.56 0.91 4.869 1.000
-17.68* 0.045*  -18.564* 0.027*
-24.56** 0.000** -25.310 0.000**
21.24** 0.000** 23.433 0.003**
17.68* 0.045* 18.564* 0.027*

-6.87 0.72 -6.745 1.000

28.12** 0.000** 30.179 0.000**
24.56** 0.000** 25.310 0.000**
6.87 0.72 6.745 1.000

(

*

p<0.05, **

p<0.01)



2

1.
( ) « 30 " o+ >30
40 v “>40 50 " “>500 60 "
(p<0.02) ( )« 0
“ >40- 50 " (p<0.01) * 0 "
“>50- 60 " (p<0.05)
“ 30 ” (11.62hrs)
“ >40- 50 (9.07hrs) “ >50- 60 "
(8.74hrs) « 30 ”
2.
( )
(P<0.012) ( ) < 30 "
“« 0
” (1524 ) “ >30- 40 "
(3725 ) * >40- 50 " (4793 ) = >50-
60 " (4424 ) “« 30



(P<0.01)

30
“ >30- 40
) “ >50- 60

212 )
(0.90 ) * >40
036 )

0

30

(0.78



ANOVA

(P F

0 18 11.62 2.790.789 4.074
>30- 40 88 967 2.89 (p<0.01)
>40- 50 80 9.07 333
>50- 60 26 8.74 272

212 949 3.10
0 18 15.24 1811 0.073 9522
>30- 40 88 37.25 26.82 (p<0.01)
>40- 50 80 4793 26.08
>50- 60 26 44.24 35.49

212 40.27 28.43
0 18 13.00 8.940.000
>30- 40 88 581 6.17
>40- 50 80 393 6.26
>50- 60 26 242 4.24

212 5.30 6.77
0 18 2.12 1.900.083 4164
>30- 40 88 0.90 1.30 (p<0.01)
>40- 50 80 0.78 1.98
>50- 60 26 0.36 0.84

212 0.89 1.64




(Bonferroni method)

()

>30- 40 1.946 0084 -31.486**  0.001**
30 >40- 50 2542**  0.009** -42513**  0.000**
>50- 60 2.878* 0.014* -38.785**  0.000**
30 -1.946 0084 31.486**  0.001**
>30- 40 >40- 50 0.596 1000  -11.027 0.070
>50- 60 0.932 1.000 -7.299 1.000
30 -2542¢*  0.009** 42513**  0.000**
>40- 50 >30- 40 -0.596 1.000 11.027 0.070
>50- 60 0.336 1.000 3728 1.000
30 -2.878* 0.014* 38.785**  0.000**
>30- 60 S30- 40 -0.932 0.597 7.299 1.000
>40- 50 -0.336 0.971 -3.728 1.000
( * p<005 ** p<0.0l)



(Bonferroni method)

()

>30- 40 1.178* 0.040*
30 >40- 50 1.313* 0.017*
>50- 60 1.731** 0.004**
30 1.178* 0.040*
>30- 40 >40 50 0.134 1.000
>50- 60 0.552 0.777
30 -1.313* 0.017*
>40- 50 >30- 40 -0.134 1.000
>50- 60 0.418 1.000
30 -1.731** 0.004**
>50- 60 >30- 40 -0.552 0.777
>40- 50 0.418 1.000
( * p<005, ** p<0.01)



3

1.
( )
(p<0.01) (
) (p<0.01)
(p<0.01)
(p<0.01)
(12.67hrs)
(9.66hrs) (8.34hrs)
2.
( ) ANOVA
(P<0.01) ( )
(p<0.01)
(p<0.01)

(p<0.01) (5243 )

100



(4)

101



ANOVA

(P F
34 1167 3.480.084 15.859
100 9.66 3.06 (p<0.01)
78 8.34 2.38
212 9.49 3.10
34 1645 17.570.048 26.502
100 3888 2743 (p<0.01)
78 5243 26.70
212 4027 2843
34 9.75 7.73<0.01
100 754 6.73
78 047 1.74
212 5.30 6.77
34 2.06 2.28<0.01
100 0.99 1.49
78 0.23 111
212 0.89 1.64

102



(Bonferroni method)

2.017** 0.002**  -28.545** 0.000**
# 3.332** 0.000**  -42.307** 0.000**
-2.017** 0.002**  28.545** 0.000**
# 1.315%* 0.009** -13.761** 0.002**
# -3.332%* 0.000**  42.307** 0.000**
-1.315** 0.009**  13.761** 0.002**
( * p<0.05,** p<0.01)( # 2 )

103



ANOVA

(¢ F
137 9.41 2.920.331 0.449
66 9.81 353 (p=0.639)
6 9.00 2.76
209 952 311
137  39.27 29.300.830 0.489
66 4147 28.00 (p=0.614)
6  50.04 19.97
209 4027 28.63
137 5.05 6.340.024 1.226
66 6.19 7.71 (p=0.296)
6 2.33 5.72
209 533 6.79
137 0.84 1.510.162 0.845
66 1.08 1.93 (p=0.431)
6 0.33 0.82
209 0.90 1.65

104



212 5 . g

15 0.0~10.0
10 5
“ " (
7.044 2.18 ( ) 1560 © "
( ) 7015 2.18 ( ) 1579 © "
( ) 594 2.84 ( ) 1739 *
" ( ) 4873 0.99 (
049% - " ( ) 3683 = "
10 )
1.81 () 0628
6.000 1.461 7.57(1.50-9.07)

105



(N=212)

1-1 7.262 1.702 8(2-10)

1-2 6.469 1.931 9(1-10)

1-3 7.400 1.589 8(2-10)

2-1 7.327 1.904 9(1-10)

2-2 7.182 2.116 9(1-10)

2-3 6.820 2.134 9(1-10)

2-4 6.732 2.088 9(1-10)

31 6.050 2.143 10(0-10)

3-2 4.803 2.356 10(0-10)

3-3 5.613 2.126 10(0-10)

3-4 7.350 2.146 10(0-10)

4-1 4.493 2.342 10(0-10)

4-2 5.073 2.325 10(0-10)

* 51 4.302 1.736 10(0-10)
* 52 3.063 1.603 10(0-10)
(TL-MYS) 7.044 1.550 8(2-10)

(TL-MYS) 7.015 1.844 9(1-10)

(PS-MS) 5.954 1771 9.5(0-9.5)

(PH-MS) 4.873 2.152 9.5(0-9.5)

* (OP-MS) 3.683 1.547 10(0-10)
(ME-W) 2.18 1.19 4(0-4)

(TL-W) 2.18 1.23 4(0-4)

(PS-W) 2.84 1.05 4(0-4)

(PH-W) 0.99 1.05 4(0-4)

(OP-W) 1.81 1.23 4(0-4)

(ME-WS) 1.560 0.918 4(0-4)

(TL-WS) 1.579 1.029 4(0-4)

(PS-WS) 1.739 0.889 3.75(0-3.75)

(PH-WS) 0.494 0.651 3(0-3)

* (OP-WYS) 0.628 0.489 2.6(0-2.6)
(TS 6.000 1.461 7.57(1.50-9.07)

* 4

106

)



(sensitivity) (validity) (reliability)

) (sensitivity)

(consistency)

(working activity item variable)

(consistency)

(corrdation)

(r Pearson’s correlation coefficient)

(p<0.01)

107



() 0346

(p<0.01)
0) 0.358

(p<0.01)
(n 0234

(p<0.01)

108



@  (vdidity)

(construct validity)
(multi-dimensional )
(consistency or agreement)
(convergent validity) (discriminate validity)
(item variables) (r Pearson’s

correlation coefficient )

109



04

100 %:;

92. 0%

©  (rdiability)

Cronbach o

110

0.326 0.6

04

(interna



consistency) Cronbach a

“ " 0.866 “ " 0920 “ ” 0.830
i " 0.829 " 0.634 Cronbach
a 0.907

m



()

7.044 0.200** -0.235  0.432** 0.233**
7.015 0.375** -0.048  0.373** 0.256**
594 0.290** -0112  0.313** 0.239**
4.783 0.254** 0.003 0.143* 0.183**
3.683 0.108 -0.083 0.042 0.082
6.000 0.346** -0.101  0.358** 0.234**
( * p<005** p<0.01)
()
1.560 0.064 -0.064  0.179** 0.078
1579 0.264** -0.033  0.223** 0.202**
1.739 0.144** -0.154*  0.261** 0.134
0.49%4 -0.006 0.104 -0.091 -0.105
0.628 0.103 0.028 -0.091 0.021
6.000 0.346** -0.101  0.358** 0.234**
( * p<0O05** p<0.01)

112



0

0.675**

0.553**  0.642**

0.337** 0521** 0.637**

0.018 0048 0.231** 0.194**

0.695** 0.799** 0.820** 0.664** 0.326**

( * p<005** p<0.01)

(")

-0.16*

0.082 0.039

-0.361**  -0.009 0.065

0.220** -0.215** -0.215** -0.241**

0.331** 0.551** 0.644** 0.171* -0.193**

( * p<005,** p<0.01)

113



1.1 0.9170
1.2 0.8865
1.3 0.8659
1.1 0.8937
1.2 0.9257
1.3 0.9082
1.4 0.8640
1.1 0.8345
1.2 0.8396
1.3 0.8052
1.4 0.7611
1.1 0.9249
1.2 0.9237
1.1 0.9091
1.2 0.8086

0.1106
0.1283
0.1387
0.1245
0.1049
0.1161
0.1397
0.1528
0.1506
0.1645
0.1799
0.1055
0.1063
0.1155
0.1632

0.6958
0.6298
0.5884
0.6448
0.7160
0.6761
0.5847
0.5289
0.5383
0.4762
0.4013
0.7139
0.7112
0.6780

0.6290
0.6147
0.6419
0.5408
0.5393
0.4134
0.3666
0.4778
0.3032
0.3199

0.6133
0.6310
0.5513

0.6197
0.4169
0.4468
0.6086
0.4563
0.5068

-0.0090 0.0692
0.4823 0.0508 0.0790

0.4737
0.6270
0.3489
0.5193
0.5716
0.5988
0.6114

0.6361
0.5402
0.1042
0.3361

0.2763
0.3429
0.2733
0.4663
0.4352
0.4396
0.5315
0.6033
0.4530
0.4736
0.5408

0.1572
0.1841

0.0060
0.0306
0.009
0.0325
0.0116
0.0561
0.2012
0.1775
0.1781
0.2217
0.1732
0.1162
0.2430

114



>0.4

0.5884
0.5847
0.4013
0.7112
0.4823

0.6958
0.7160
0.5383
0.7139
0.6780

0.0060
0.0116
0.1732
0.1162
-0.0090

0.6310
0.6114
0.6197
0.6361
0.3361

3/3
4/4
4/4
2/2
2/2

100%
100%
100%
100%
100%

15/15 100%

14/15 93.3%
19/20 95.0%
16/20 80.0%
10/10 100.0%
10/10 100.0%
69/75 92.0%

115



(analysis of variance ANOVA)

(Hartley’s test)
a 0.01 a 0.01
F p <001 Bonferroni method
@
(p<0.01) (
):
1.
(p<0.01) (p<0.0 5)
(2.026)
(1.405)

(1.431)

116



2.
(p<0.05)
(1.965)
(1.466)

(p<0.01)
(6.573)
(6.267)
(5.411)

117



ANOVA

@ ) F

57 1.582 0.9580.116 1.800
56 1.774 1.038 (p=0.148)
25 1.493 0.827
74 1.404 0.796

212 1.560 0.918
57 2.026 1.000 0.905 5.229
56 1431 1.055 (p<0.01)
25 1.403 0.906
74 1.405 0.983

212 1.579 1.029
57 1.874 0.8780.711 4151
56 1.965 0.885 (p<0.01)
25 1.731 0.774
74 1.466 0.883

212 1.739 0.889
57 0.520 0.661 0526 0118
56 0453 0.642 (p=0.949)
25 0484 0.501
74 0.508 0.705

212 0494 0.651
57 0570 0.4770.230 059
56 0.644 0.403 (p=0.618)
25 0.723 0.628
74 0.628 0.508

212 0.628 0.489
57 6.573 1.3390.899 8472
56 6.267 1.430 (p<0.01)
25 5.834 1.389
74 5411 1.396

212 6.000 1.461

118



Q)
(Bonferroni method)

0.595* 0.020* -9.100E-02 0.958
0.624 0.083 0.143 0.925
0.622** 0.000** 0.408 0.072
-0.595* 0.020* 9.100E-02 0.958
2.874E-02 1.000 0.234 0.741
2.711 E-02 0.999 0.500* 0.016*
-0.624 0.083 -0.143 0.925
2.874E-02 1.000 -0.234 0.741
-1.630E-02 1.000 0.265 0.630
0.622** 0.000** -0.408 0.072
2.7111 E-02 0.999 0.500* 0.016*
-1.630E-02 1.000 -0.265 0.630

(* p<005 ** p<00))

119



(Bonferroni method)

0.306 0.712
0.739 0.181
1.162** 0.000**
-0.306 0.712
0.433 0.642
0.856** 0.008**
-0.739 0.181
-0.433 0.642
0.423 0.631
-1.162** 0.000**
-0.856** 0.008**
-0.423 0.631

(

ok

p<0.05, **

p<0.01)

(I



)

" (p<0.01)
( ):
1 - " “ >30- 40 7 “ >40- 50 7
(p<0.01
p<0.05) “ 30 ” (2.364) -« "
“ >30- 40 " (1675 * >40- 50  * (1531) * >50-
60 (0858 ) “ >30- 40 " “ >50-
60 ” “ >40- 50 " “ >50- 60
2. - ” “ 30 " * >0 60 "
(p<0.05) “ >30- 40 " “ >40- 50 " (p<0.01)
“ >30- "« >B0- 60 ” (p<0.01)
<« ”
(2073 ” “ >50- 60 ”
(1.306) “ >30- 40 ” (1.995)¢ ”
“ >40- 50 " (1.523) “« >50- 60 "
« 3 (2.073) « ”
“ >40- 50 " (1.523) “« 3 "

121



18

1] >m_
60

40

“ >40- 0

" (



ANOVA

(P F

0 18 1.664 0.8740.750 0413
>30- 40 88 1.599 0.939 (p=0.744)
>40- 50 80 1.473 0.930
>50- 60 26 1.626 0.865

212 1.560 0.918
0 18 2.364 1.0240.457 8.985
>30- 40 88 1.675 1.005 (p<0.01)
>40- 50 80 1531 1.000
>50- 60 26 0.858 0.722

212 1.579 1.029
0 18 2073 0.9700.602 7538
>30- 40 88 1.995 0.866 (p<0.01)
>40- 50 80 1523 0.844
>50- 60 26 1.306 0.724

212 1.739 0.889
0 18 0.505 0.7300.423 0.202
>30- 40 88 0.490 0.632 (p=0.895)
>40- 50 80 0523 0.704
>50- 60 26 0.409 0.502

212 0494 0.651
0 18 0.608 0.3890.618 1472
>30- 40 88 0.621 0.488 (p=0.223)
>40- 50 80 0.581 0.493
>50- 60 26 0.810 0.524

212 0.628 0.489
0 18 7214 1.2640.895 14.000
>30- 40 88 6.379 1311 (p<0.01)
>40- 50 80 5.630 1.348
>50- 60 26 5.009 1.476

212 6.000 1.461




(Bonferroni method)

0]

>30- 40 0.690*  0.041* 7.786E0-20 1.000
0 >S40 50 0.834*  0.007** 0.550 0.085
S50 60 1506**  0.000** 0767  0.022*
0 -0.690  0.041* -7.786E0-20 1000
>300 40 40 50 0.144 1000  0472**  0.002**
S50 60 0.817**  0.001**  0689**  0.002**
2 -0.834*  0.007** -0.550 0.085
>40- 50 >30 40 -0.144 1000 -0472**  0.002**
S50 60 0672 0015 0217 1.000
0 -1506**  0.000**  -0.767*  0.022*
>50- 60 >300 40 -0.817**  0.001** -0689"*  0.002**
>S40 50 -0672* 0015 0217 1000
(* p<005 ** p<00l)

124



(Bonferroni method)

(I

>30- 40 0.834 0.103
0 >40- 50 1.583** 0.000**
>50- 60 2.205** 0.000**
0 0.834 0.103
>30- 40 >40- 50 0.749** 0.002**
>50- 60 1.371** 0.000**
0 -1.583** 0.000**
>40- 50 >30- 40 -0.749** 0.002**
>50- 60 0.622 0.249
0 -2.205** 0.000**
>50- 60 >30- 40 -1.371** 0.000**
>40- 50 -0.622 0.249

( * p<0O05 ** p<0.01)



©

(d
(p<0.01)
( )
1.
(p<0.01) (2.020)
(1.369)
2.
(p<0.01  p<0.05)
(2.180) “ " (1.453)
(1.812) “
3.

(7.018)

126



(5.284)

(6.212)

127



ANOVA

(p F
137 1609 0.9180.242 0.756
66 1445 0.886 (p=0.471)
6 1678 1.389
209 1560 0.921
137 1589 1.0490.524 0.318
66 1627 1.009 (p=0.728)
6 1277 0.881
209 1591 1.029
137 1710 0911 0.096 0.226
66  1.794 0.848 (p=0.798)
6 1640 1.134
200 1735 0.8%4
137 049 0.669 0.065 1121
66 0466 0.585 (p=0.328)
6 0833 0.999
209 0500 0.654
137 0640 0.5140.043 2232
66 0641 0.448 (p=0.110)
6 0213 0.192
209 0628 0.491
137 6046 1.4500.176 0.205
66 5972 1.435 (p=0.815)
6 5691 2.266
209 6013 1.464




ANOVA

(P ) F
34 1764 0.8370.026 2.307
100 1618 1.021 (p=0.102)
78 1397 0.787
212 1560 0.918
34 2020 1.1850.115 4,938
100 1593 0.980 (p<0.01)
78 1369 0.965
212 1579 1.029
34 2180 0.8710.971 9.206
100 1812 0.843 (p<0.01)
78 1453 0.867
212 1739 0.889
34 0416 0.6260.503 0.075
100 0549 0.684 (p=0.485)
78 0457 0.621
212 049 0.651
34 0639 0411 0.261 0.102
100 0397 0519 (p=0.903)
78 0608 0.486
212 0628 0.489
34 7018 1.2990.996 2249
100 6212 1.313 (p<0.01)
78 5284 1.368
212 6000 1.461
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(Bonferroni method)

(1)

—~ ~

2
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0427 0103 0368 0.096
#
0.651**  0.000**  0726**  0.000**
0427 0103 -0.368 0096
#
0224 0431 0359  0.018*
# -0651*  0000°*  -0.726**  0.000**
0224 0431  -0359* 0018
> p<0.05,** p<0.01)



(Bonferroni method)

0.806** 0.002**
#

1.735** 0.000**
-0.806** 0.002**
# 0.928** 0.009**
# -1.735** 0.000**
-0.928** 0.009**

( * p<005 ** p<0.01)
( # 2 )
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©

(p<0.05
p<0.01)
(p<0.05) ( )
(p<0.05) (
)
(2.650)
(0.910) “ " (7.599)
(5.474) (5.701) (5.050)

( 212 )
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ANOVA

P ) F
38 1117 0.7820.026 1.560
(p=0.099)

32 1.647 0.984

24 1.743 1.054

16 1757 0.813

23 1510 0.826

3 1611 0.126

8 1677 0.580

6 2035 0.349

17 1.660 1.032

13 1.284 1.048

8 1676 0.955

5 1.356 0.437

7 1.373 1.049

12 2.146 1.006

212 1.560 0.918

38 1541 1.1050.776 2.060
(p=0.018)

32 1371 0.969

24 1.756 1.046
16 1.378 1.013

23 1534 0.834

3 2.800 1.085

8 2.650 1.089

6 1.813 0.953
17 1871 0.979

13 0.910 0.744

8 1273 0.681

5 1.39% 1197
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7 1.305 1.123
12 1.867 1.079
212 1579 1.029
38 1.568 0.9560.277 1.337
(p=0.194)
32 1.700 0.875
24 1.874 0.763
16 1.725 1.000
23 2.206 0.838
3 1750 1214
8 2.041 0.951
6 2.250 0.937
17 1.563 0.763
13 1974 0.936
8 0838 0.581
5 1.903 0.184
7 1.745 0.614
12 1771 1.120
212 1.739 0.839
38 0644 0.6580.006 1.696
(p=0.064)
32 0433 0.523
24 0367 0.640
16 0579 0.716
23 0264 0.464
3 0783 0.301
8 0738 1.125
6 029 0.291
17 0213 0.383
13 0986 0.940
8 049 0.668
5 063 0.381
7 0482 0481
12 0598 0.789
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212 0494 0651
38 0594  04890.607 1.002
(p=0.367)
32 0651 0472
24 0673 0419
16 07/8 0606
23 0653 0539
3 0783 0301
8 0494 0440
6 0393 0321
17 0762 0532
13 0719 0604
8 073 0476
5 0616 054
7 0414 0350
12 0273 0284
212 0628 0489
38 5474 14640720 2.440
(p<0.01)
32 5802 1362
24 6413 1283
16 6217 1692
23 5988 1347
3 6944  0.792
8 7500 1250
6 6790 1364
17 6068 1250
13 5871 1339
8 5071 1294
5 5900 1323
7 5050 1466
12 6654 1682
212 6000 1461
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(Bonferroni method)

1.109 0.425
( )
1.280 0.124
0.894 1.000
1.272 0.325
1.116 0.632
-0.150 1.000
0.837 1.000
0.780 1.000
1.741* 0.013*
1.377 0.570
1.254 1.000
1.345 0.893
0.784 1.000

(* p<005, ** p<0.0l)
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(Bonferroni method)

2.126* 0.012*
( )
1.797 0.125
1.187 1.000
1.382 1.000
1611 0.506
0.655 1.000
0.810 1.000
1.531 1.000
1.728 0.599
2.528* 0.035*
1.690 1.000
2.550* 0.049*
0.945 1.000

(* p<005, ** p<0.0l)
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(dependent

variable) (
) (
) (independent variable)
(full model)
(stepwise multiple regression) p<0.05 p>0.1
F

F  (patid F vaue)

(find model) (R coefficient of
determination)
(nominal variable)
(dummy variable)
(R) B
(full modd) F
(F=7500 p<0.01) R 0.315( R72
0.273) ( )

(p=0.002) (p=0.007) (p=0.013)
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(p<001L  p<0.05)

( ) (p=0.015)
( ) (p=0.055)
2 3
F
(F=24.45 p<0.01) R>  0.264( RZ  0.253)
7136 0.102 (4.232E-02)
(-5.707E-02)
F F=26.02(p<0.01)

RZ2 0265
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F F= 17.41(p<0.01)

R2 0.283
F
F= 18.16(p<0.01) RZ 0198
F= 17.37(p<0.01) R2
F F= 15.48(p<0.01)
0.065 “
( ‘ : )
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RZ

(R) B F
0315 () 6.810 F=7.500
(0.273) “4635E-02  0.002** (p<0.01**)
( )
0.404 0.261

8.464E-02  0.007**
4.488E-02 0.211
4.121E-02 0.013*
8.175E-02 0.173

-0.163 0.546
-0.124 0.729
1.035 0.055

7.818E-02 0971

-4.619 0.883
-1.398 0.015*

( * p<0O05** p<0.01)
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R

(R) B F
0161 ( 9135 0.000** F=39.65
(0.157) -7.677E-02 0.000** (p<0.01**)
0231 ( 7499 0.000** F=30.99
(0.224) -6.641 E-02 0.000** (p<0.01**)
0.128 0.000**
0264 ( 7136 0.000"* F=24.45
(0.253) -5.707E-02 0.000** (p<0.01**)
0.102 0.001**
4.232E-02 0.003**

(

*

p<0.05, **

p<0.01)
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RZ

(R?) B F
0276 ( 7.040 F=26.02
(0.265) 6.597E-02  0.000** (p<0.01**)
2013 0.000**
1.164 0.019*
0300 ( 7.201 F=17.41
(0.283) 0133  0.000** (p<0.01**)
0931  0.000**
-4.481E-02  0.005**
1.029E-02 0.14*
4.392E-02 0.28*
0210 ( 7.595 F=18.16
(0.198) 0.104 0.000** (p<0.01**)
-5.800E-02  0.006**
713 0.006**
0122 ( 6.337 F=14.37
(0.114) -7.054E-02 0.000** (p<0.01**)
0139  0.003**
0.007 ( 5.854 F=15.48
(0.065) -5.351E-02 0.000** (p<0.01**)

(

*

p<0.05, **

p<0.01)
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(qualitative research)

(quantitative research)
(Modified Delphi technique)

(multi-dimensiona scale)

Interview) (focus group discussion)

(Modified Delphi Technique)
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( 87)
(
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3.2) (CVR) 0.7

(pilot study)

(subjective measur es)
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(human- centered)
(task-centered)(Hart,
1986) (subjective perception)
(performance)

(intensity)
(Hsiao, 1988; Storfjdl et a, 1997) w o om
(workload)
(mental workload)

Sheridan
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s (tapping
the essence of mental workload) ” (Sheridan,1980)
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(limits)

(Questionnaire survey)

(1)
1500
219 14.6%
1
2.
92

3. SARY(

149

1500

87
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2

9.49 +3.103

( 30- 40 ) (>40- 60 )
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40.268 +28.433
( )

0.887
1.638
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©)

(consistency) (correlation)
( )
( p<0.01)

(Bertram, 1990;
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Orozco, 1993

(pay for service)

(validity)
1.000 0.920
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(Bertram,1992; Orozco,1993;

Gregg,1994)
“ ” 0.326
(discriminate validity)
“ ” 0.193(p<0.01)
(1.81) “ ”
(reliability)
Cronbach a 0.907
Cronbach «

0.71 (Bertram 1990) 0.80 (Bertram, 1992) 0.80 (Orozco, 1993)
0.82(Gregg, 1994)
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€Y

6.000 4.4 Betram, 1990) 4.7(Orozco, 1993

4.3(Gregg, 1994)

: 1.461
1.5(Bertram, 1990) 1.6(Orozco, 1993);

7.57(1.50-9.07)

7015 « " 5954 « " 4873 *
3.683( )

119 " 2184123 “ " 2.84+1.05 *
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n

2.18+



0.99+1.05 *“ " 1.81+1.23

2

@

(6.573) (5.411)
(7.018) (6.212)
(5.284)

(work activity variables)
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13

? ?
ANOVA
Bonferroni
( )
(P<0.05)( )
(b)
(dependent
variable) ( )
(
) (independent variable) (full modél)

(multiple regression with stepwise method)

(find modd)
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(p<0.05)
ANOVA

(p<0.01)

- (Norman &

Bobrow, 1975)

(p=0.013)

(p=0.211)
(Bertram, 1990; Orozco, 1993)
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R2 0264R2 0253) F
(F=24.45 p<0.01)

(P <0.01)

R (R>>0.2)
R (R*<0.2)

(p<0.05)
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14.6%

7.57(1.50-9.07)

27

1500 219

6.000

4.4 Bertram, 1990) 4.7(Orozco, 1993
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service)
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» ) ( p<0.01)

(convergent validity)

1.000 (discriminatevalidity) 0. 920

Cronbach o 0.907

Cronbach o 0.71 (Bertram, 1990) 0.80 (Bertram,
1992) 0.80(Orozco, 1993) 0.82(Gregg, 1994)
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(life quality)
(job satisfaction) (work performance)(Sharit, 1982)
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