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— Abstract —

Validity of NIOSH- and Nordic-style Questionnaires
in the Screening and Sur veillance of Neck and Upper Extremity
Work-related Musculoskeletal Disorders

Won-Jun Choi, Nak-Jung Sung, Young-Joong Kang, Sang-Hwan Han

Department of Occupational & Environmental Medicine, Gachon University Gil Hospital

Objectives: The study aimed to compare the validity of two questionnaires (NIOSH- and Nordic-style)
which are used for the screening and surveillance of neck and upper extremity work-related muscu-
loskeletal disorders. To evaluate the validity, clinical examination was used as the reference.

Methods: Two types of questionnaire were filled out by 208 workers from three different plants in
Incheon, Korea. Workers underwent clinical examination by three occupational physicians. The presence
of asymptom or sign in at least one body region was regarded as positive in both results of questionnaire
and case definition using clinical examination. Validity was evaluated by sensitivity, specificity, positive
predictive value, negative predictive value and agreement (Kappa coefficient). For the Nordic-style ques-
tionnaire, the sum of the symptom scores was used to yield the ROC curve.

Results: The results of the NIOSH-style questionnaire were sensitivity 59.5%, specificity 68.0%, posi-
tive predictive value 68.0%, negative predictive value 59.5%, and Kappa coefficient 0.27(95% confi-
dence interval [Cl]=0.14~0.40). The results of the Nordic-style questionnaire were sensitivity 73.9%,
specificity 68.0%, positive predictive value 72.6%, negative predictive value 69.5%, and Kappa coeffi-
cient 0.42 (95% CI=0.30~0.54). For the Nordic-style questionnaire, sensitivity was 72.1% and specifici-
ty was 70.1% based on the sum of the symptom scores > 2.

Conclusions: Both questionnaires demonstrated appropriate validity for the screening and surveillance
of work-related musculoskeletal disorders. The selection of questionnaire may depend on the purpose of
investigation and characteristics of the work place.

Key Words: Validity, Musculoskeletal disorders, Surveillance
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Appendix 2. Test properties for specific disorders used in case definition

Specific disorders

Test property

Radiating neck complaints
Rotator cuff syndrome

Discomfort on neck or shoulder or upper arm with rotation of neck
Discomfort on superior or inferior scratching test AND resisted abduction or

external rotation or internal rotation or elevation

Medial/Latera epicondylitis

Discomfort on medial (lateral) epicondyle while resisted wrist extension

(flexion)
Tenosynovitis of the forearm-wrist region Discomfort on forearm-wrist region while resisted wrist extension or flexion
DeQuervain’s disease Positive Finkelstein test

Carpal tunnel syndrome

Positive flexion-compression test (30 seconds)

Table 1. Distribution of gender, age and type of job of the par-

ticipants (N=208)
Number %
Gender
male 166 79.8
femae 42 20.2
Age
20-29 88 423
30-39 102 49.1
40-49 14 6.7
50-59 4 19
Type of job
blue collar 106 51.0
white collar 102 49.0

N
=l

AU 2087 & @A 1669 (79.8%), b= 42
8(20.2%)°1%0 . d¥E BExs= 20~29417F 88™
(42.3%), 30~39417F 1027 (49.1%), 40~49A417} 14
8(6.7%), 50~59417} 4% (1.9%)°1Avt. = FFed =
= A 22271 1069 (51.0%), AHFE 22271
1027 (49.0%) <131 tH(Table 1).
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Table 2. Positive cases by the NIOSH-style questionnaire, Nordic-style questionnaire and case definition (N=208)

NIOSH-style Nordic-style Case definition*

n % n % n %
Neck 61 29.3 66 31.7 69 332
Shoulder 79 38.0 97 46.6 58 27.9
Elbow/arm 22 10.6 7 34 17 8.2
Wrist/hand 27 13.0 34 16.4 46 221
Positive at least 1 site regardless of body region 97 46.6 113 54.3 111 534

*Case definition: (i) proved during the clinical examination or (ii) medically diagnosed or treated due to musculoskeletal symptoms
in past year (except any musculoskeletal symptoms due to prior accident or acute injury)

Table 3. Sensitivity, specificity, positive predictive value, negative predictive value of NIOSH- and Nordic-style questionnaire, with

the case definition as the reference (N=208)
Sensitivity Specificity Positive Negative

predictive value predictive value

NIOSH*  Nordic' NIOSH Nordic NIOSH Nordic NIOSH Nordic
Neck 40.6 58.0 76.3 81.3 45.9 60.6 721 79.6
Shoulder 58.6 79.3 70.0 66.0 43.0 474 814 89.2
Elbow/arm 5.9 17.7 89.0 97.9 4.6 42.9 91.4 93.0
Wrist/hand 30.4 39.1 92.0 90.1 51.9 529 82.3 83.9

*: NIOSH-style questionnaire
" Nordic-style questionnaire

Table 4. Validity of NIOSH- and Nordic-style questionnaire, reference as the case definition (positive at least 1 site regardless of
body region) (N=208)

NIOSH-style questionnaire Nordic-style questionnaire

Sensitivity 59.5 73.9
Specificity 68.0 68.0
Positive predictive value 68.0 72.6
Negative predictive value 59.5 69.5
K appa coefficient (95% Cl) 0.27 (0.14-0.40) 0.42 (0.30-0.54)
2 ROC curveE 4H&E3eh 43, area under the £t 27 59.5%, 68.0%°13L, =2y ~Ed dEA]9]
Anl

curveZt 0.75(95% CI=0.68~0.81)= YelwtH(Fig. N2t Solee 2442} 73.9%, 68.0% % A=A
D). AT 1dS 71$22 & w9 REE 73.9%,

SolEt 68.0%01%%, FARS 28 oBE JFew

Nordic musculoskeletal questionnaire (NMQ)Z
Mg AAE- vlwd A2 JaEo| gig A+(17~29

& o VIAEE 72.1%, B0l 70.1%°| Tt
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Fig. 2. Comparison of cover-up periods by the questionnaire, clinical examination and case definition.
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