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Development of a Baseline Checklist for CTD Risk Assessment

Donghyun Park*, Sang-Hwan Han,** Dong-Bin Song™*

Dept. of Industrial Engineering, Inha University*
Institute for Occupational & Environmental Medicine, GMC**

Today, CTDs (Cumulative Trauma Disorders) are one of major hazards in the US and
European Industries disrupting work schedules, productivity and increasing workers com-
pensation costs. The increase in injuries and their associated costs has led companies to
form committees and implement programs to address this problem. Therefore, it is impor-
tant that quantitative analysis tools help identify and assess industrial tasks that pose
risk to workers. However, the process of quantifying risk in upper limb tasks is still in
its infancy stage and calls for better measurement techniques are not going unheard.

As the first work of quantification, baseline CTD checklist for risk assessment was
developed in this study. It was mainly based on previous literature regarding CTDs. The
checklist was unique in that its expected user was industrial hygienist who did not have
much ergonomic background and in that it was targeted to Korean workers in various
types of industries, As the first application of the checklist, some jobs in two industries
(VDT, heavy industry) were evaluated, and compared with the medical data. Eighteen
out of thirty items in the checklist was univariately significant (p<0.05) on the results of
medical examinations. The correlation between medical data and total risk score from the
checklist was 0.62. The feasibility of its use by an industrial hygienist was also checked
by comparing with the resuits by an ergonomist. Their correlation (on the basis of
Kendall' s tau-b) in terms of total risk score was 0.74.
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The checklist in this study shows reasonably good performance for the first trial.
Further research will have to include continuous refinement and validation for many

more industries and many more jobs,
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Table 1, Lists of cumulative trauma disorders

1. Hand/Wrist CTDs
Ulnar Nerve Entrapment at Guyon's canal
DeQuervain’ s Disease
Carpal Tunnel Syndrome
Degenerative Joint Disease of 1st Carpometa-
carpal (CMC) Joint
Degenerative Joint Disease of Hand
Trigger Finger
Ganglion
Tendinitis/Tenosynovitis of Hand/Wrist Area
2. Elbow/Forearm CTDs
Lateral Epicondylitis
Medial Epicondylitis
Olecranon Bursitis
Radial Nerve Entrapment at Forearm
Median Nerve Entrapment at Forearm
Ulnar Nerve Entrapment at the Elbow
Myofascial Pain Syndrome (Myofascial Trigger
Point Syndrome)
3. Shoulder CTDs
Degenerative Joint Disease of Acromiocla-vicu-
lar Joint
Degenerative Joint Disease of Glenohumeral
Joint
Bicipital Tenosynovitis(including Rupture of
Biceps Brachii)
Rotator cuff tendinitis
Frozen Shoulder(Adhesive Capsulitis)
Thoracic QOutlet Syndrome
Myofascial Pain Syndrome (Myofascial Trigger
Point Syndrome)
4. Neck/Scapula CTDs
Myofascial Pain Syndrome(Myofascial Trigger
Point Syndrome)
Cervical Radiculopathy
Degenerative Joint Disease of Cervical Spine

gol A} o]Hol vl AAelA 98 1071¢]
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Table 2, Medical diagnostic criteria for disease entities of cumulative trauma disorders in this study

Diseases Specific criteria
Trigger Finger - Finger locks in extension or flexion
Lateral Epicondylitis - Tenderness over the lateral epicondyle

- Pain on resisted wrist extension or radial deviation with fingers flexed

Carpal Tunnel Syndrome - Pain, paresthesia, numbness of median sensory distribution(lst, 2nd,
and 3rd finger)
And/or tenderness or tinel sign on carpal tunnel or median nerve of

'

wrist area

- And/or weakness of thumb abduction (Abductor pollicis brevis and APB)

- And/or noctonal exacerbation relieved by hands shaking on history

- And/or Phalen test(+

- Electrodiagnosis proven : should r/o other upper median entrapment neu-
ropathy, cervical radiculopathy etc

Bicipital Tenosynovitis - Tenderness over the bicipital groove
- Yergason test (+)
- Protruding muscle mass on midarm region with weakness of elbow flex-
ion and supination (rupture of biceps brachii)

Myofascial Pain - Tenderness over the respective muscle
Syndrome of neck muscles* - Local twich response or feeling of local muscle spasm on needle insertion

* Neck muscles include cervical paraspinal muslces, trapezius, supraspinatus, infraspinatus, teres
minor, latissimus dorsi, rhomboides and other muscles around scapular and posteior neck region.

Table 3, Descriptive Statistics By Department (Frequency Factors)

Factors A B(Dept. 1) B(Dept. 2) B(Dept. 3) B{(Dept. 4)
CT few minutes few minutes few minutes few minutes few minutes
NMW 25-50/min {25/min >50/min 25-50/min 25-50/min

CT @ cycle time, NMW @ number of wrist motions per minute
Dept. : department, Freq.: frequency

ARE dolry] sl AEHAEMN Pearson B(FEY) F ARAY AYES AR 39 &

18 Ag3kict 4dAM e AFE HAE AsIAUTh 71A Frael 2EgEo] e AASA

o] Aate} 4bie]d} 7hEAlel Adlel dXE= (T @I FEEL BAYH A BN A5 Bk

A E stetaty] st ek (Gamma), AGER: 3 YEEIRRY) W Ee BAE& Agsin, AYE
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Bl EFE QIR ¥R dFEHE de 39 I 2AYAAAM Y 21 AEe Bl
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zFEE ME/WE HdrFe e ol#ka AFS & 3 TV (cycle) olFEHA F7): A, &4 F7):

E5o sl AWM SRS HAsla. A, AR 71 B 2 H) #Eich 53
A FA7l CTDHAE v-& BAIG S 45849 A
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Table 4, Descriptive Statistics By Department (Posture Factors)

Factors A B(Dept. 1) B(Dept. 2) B(Dept. 3) B(Dept. 4)

PP* N N Y/N N N
LP* N Y/N Y/N Y Y
PALM* N Y Y Y Y
Fp* N N N N Y
SFE** 0° 0 >30° »30° >30°
SA** 0° 0" ~30° 0°~30° 0" ~30° 0°~30°
EFE** 0° ~45° 0 >45° >45° >45°
LAPS*** 3 2 2 2 3
WFE** >15° patiy 15 >15° 15
WUR* 0°~10 )15 >15 >15° )15
NE** 0° 0°~30° 0°~30° 0" ~30° 0°~30°
BE** 0° 0 0" ~10 0" ~10° 0°

* Y: associated with all jobs, N: associated with no jobs, Y/N: associated with some jobs

**: maximum joint deviation angle at each posture

*** 1: neutral 2: half 3: complete pronation or supination

PP: pulp pinch SFE: shoulder flexion/extension

LP: lateral pinch SA: shoulder abduction

PALM: palm pinch EFE: elbow flexion/extension

FP: finger press WFE: wrist flexion/extension

NF'! neck flexion WUR: wrist ulnar/radial deviation

BF: back flexion Dept. : department

Table 5, Descriptive Statistics By Department (Force Factors)

Factors A B{Dept. 1) B(Dept. 2) B(Dept. 3) B(Dept. 4)
Lift Oke {Tke {14kg Tke Tke
Push easy moderate heavy moderate moderate
Carry Okg (14ke {14ke {2.5ke Tke

oldtt, F A 7 FA{9] FAgY Sl i dix
(@I L 71€3 (descriptive) 22 AH2)shd o2
¥} 2},
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Fatn sl Aoz vehht, 53 RE A9 9l
oA oA, BE¥A|, =, sg T A7t st
T}(Table 4). Table 594 BoiAsl el &M
qMEZ AARIRS Aol JFE ¢ e AR 4
B W B AMdAIM e FAL AEETV A
AES BolgEa, E1, §7le AYEol Bsich
viRlete 2 FletR QI HolA AWEE F, 2
gol 234, (BN AYRLE, 7|HE AR
AeIA F AMdAe] A& B UmA] FEEL
A9 FLF AR YEHTH(Table 6). 2232
2 A4 2 Pagel sl dod He diiHe
2 ®o] /K BANIAC] AzbEdry S A
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Table 6. Descriptive Statistics By Department(Miscellaneous Factors)

Factors A B(Dept. 1) B(Dept. 2) B{Dept. 3) B(Dept. 4
Static posture Y Y Y/N Y/N Y
Vibration N Y/N Y Y/N Y
Job rotation N N N N N
Sharp edge N N N N N
Adjustability
(tool location) N Y/N N Y/N N
Adjustability v N N N
(work height) N
Inclination of

. N N N N N
work station
Work pace control Y Y/N Y Y/N Y
Temperature
(winter) >10t <10T <10¢C <10t¢ <10cC
Keyboard use Y N N N N

* Y: associated with all jobs, N: associated with no jobs, Y/N: associated with some jobs
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Table 7, Significance of Individual Factors on
CTD Prevalence

Factors p-value 1’ (%)
Cycle time 0.01 63.3
No. of wrist motions/1 min. 0.33 11.1
Pulp pinch 0.86 1.0
Lateral pinch 0.01 61.9
Palm pinch 0.01 63.3
Finger press 0.16 19.8
Shoulder flexion /extension 0.01 55.0
Shoulder abduction 0.17 26.8
Elbow flexion/extension 0.01 55.1
Pronation/Supination 0.03 39.9
Wrist flexion/extension 0.11 19.9
Wrist ulnar/radial deviation 0.01 46. 2
Neck flexion 0.01 49.9
Back flexion 0.01 49.4
Lift 0.01 88.1
Push 0,02 41.8
Carry 0.01 87.8
Static posture 0.02 29.6
Vibration 0.19 8.2
Adjustability (tool location) 0.12 21.9
Adjustability (work height} 0.01 63.3
Work pace control 0.11 11.9
Temperature (winter) 0.01 40.1
Keyboard use 0.01 63.3

Table 8, Sensitivity of CTD Risk Scores

Scores Coefficient P-value Correlation
Frequency 0.588 0.001 0.588
Posture 0.718 0.001 0.644
Force 0. 403 0.007 0.410
Miscellaneous 1. 668 0.006 0.452
Total 0.512 0.063 0.613

7t REAS D FHEE J49 fHEl O 5
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Table 9, Ergonomist vs. Industrial hygienist

Factors Gamma Kendall's

tau-b
Cycle time 1.000 0.760
Number of wrist motions per minute  1.000 0.916
Frequency score 0.797 0.748
Pulp pinch 0.900 0.450
Lateral pinch 0.692 0.315
Palm pinch 1,000 1.000
Finger press -1.000 -0.048
Shoulder flexion/extension 0,705 0.563
Shoulder abduction 0.600 0.397
Elbow flexion/extension 1.000 0.721
Pronation/supination 0.820 0.615
Wrist flexion/extension 1.000 0.616
Wrist radial/ulnar deviation 0.818 0.615
Neck flexion 0.806 0.605
Back flexion 1.000 0.876
Posture score 0.824 0.780
Lift 0,774 0.631
Push 1,000 0.892
Carry 1.000 0.955
Force score 0.753 0.751
Static posture 1.000 0.645
Vibration 1.000 0.884
Adjustability (work height) 1.000 1,000
Temperature (winter) 1.000 0.913
Keyboard use 1.000 1.000
Miscellaneous score 0.941 0.791
Total Rigk Score 0.745 0.734
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b) MP joint flexion at rest : AAYPF 7| RE=E
A 1 312 W Metacarpophalangeal joint (5
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Table 10, Significance of Additional Factors to be Considered

A B

Additional factors P-Value Additional factors P-Value

a) No. of keystrokes/ 1 min, 0.900 a) Neck extension 0. 269

b) MP joint flexion at rest 0.101 b) Squat 0.310

¢) Wrist extension at rest 0.029 ¢) Stoop 0.870

d) Hinge point 0. 365 d) Touch up 0.310
e) NOJ 0.049
f) Floor condition 0.616
g) Gun-type tool use 0.072
h) Creep 0.254
i) Lateral bending 0.425
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