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ABSTRACT

Gloves are the most common of protective equipments in manual tasks. But using a glove with bad design or unsuitable, it would

result in musculoskeletal disorders in hands. The gloves that workers used in meat processing tasks would provide a great of

protection, but other functions of the gloves without views of ergonomics would be worse. The parameters of gloves in order to

redesign with views of ergonomics are the materials and size of gloves, and the stability of grasp. The present study would proceed

through information about occupational injuries, and evaluated with ergonomics. In accordance with the results of the

questionnaires about occupational injuries and the satisfactions of gloves used in meat processing tasks, decide the directions of

ergonomical glove’s design. Both workspaces and laboratory would be delivered after finished. The satisfactions and performance

for new gloves would be evaluated in workspace, and the maximal voluntary contraction (MVC) and the ranges of loss in various

conditions of gloves would be evaluated in lab. The results of the workspaces showed that the injuries concentrated in thumbs,

forefingers, middle fingers and wrists of hands, the more serious injuries were punctures, and the function for new gloves that

workers cared would be protection from punctures. The main structure of new gloves was spectra1000 fibers, which plaster

non-slipper rubbers on fingers and palm, and add a fastened belt on wrist to reduce gloves fall off. The fit sizes would adopt male’s

95 percent and female’s 95 percent. The workers considered that there would be better among dexterity of hand, softness, comfort,

and stability of grasp for new gloves. But there would be no significant change for the performance between new gloves and previous

glove conditions. The exertion of new gloves would be evaluated in lab, we could get the performance of grip force through

programs; the results showed that MVC for new gloves would be better than other glove conditions.

Keywords : MVC ; gloves ; ergonomics ; performance ; dexterity

Table of Contents

第一章緒論--P1 1.1 研究動機與背景--P1 1.2 研究目的--P4 1.3 研究流程與步驟--P5 第二章文獻探討--P7 2.1 冷凍肉品處理業

相關職業性傷害之探討--P7 2.2 手套設計資料之彙整--P8 第三章工作現場調查與分析--P17 3.1 調查對象、設備與步驟--P17

3.2 調查結果與分析--P18 3.2.1 受訪者工作性質--P21 3.2.2 受訪者年齡分布--P22 3.2.3 現行手套使用滿意度調查--P23 3.2.4 手

掌之切割傷害統計與分析--P25 3.2.5 手掌之穿刺傷害統計與分析--P27 3.2.6 手掌各部位疲勞或痠痛之分析--P28 3.2.7 對未來

手套期許之主觀評比--P31 3.2.8 雙手握力之綜合整理--P33 3.2.9 男女手部尺寸計測之統計資料--P35 3.3 兩種作業各項評比

之綜合比較與討論--P37 3.3.1 現行手套使用之滿意度方面--P37 3.3.2 手部意外性傷害(切割傷)程度之比較--P38 3.3.3 手部意

外性傷害(穿刺傷)程度之比較--P38 3.3.4 手部疲勞(酸疼痛)程度之比較--P39 3.3.5 對未來手套功能期許之比較--P41 3.4 小

結--P41 第四章手套設計過程--P44 4.1 設計原則整理--P44 4.1.1 材質選用與製作技術--P45 4.1.2 握持穩定性與手部靈活操

作--P46 4.1.3 合適手套尺寸與保護範圍之增設--P47 4.1.4 其他方面(重量、舒適性、清洗)--P50 4.2 設計手套設計特色說

明--P51 4.2.1 左手設計特色說明--P51 4.2.2 右手設計特色說明--P54 第五章現場使用之主觀評量與工作績效評估--P57 5.1 主

觀評量--P58 5.2 工作績效評估--P64 5.3 握力損失評估--P67 5.4 手套衛生檢驗之評估分析--P71 第六章新設計手套之握力績效

實驗測試--P73 6.1 受試者--P73 6.2 實驗設備及器材--P74 6.3 實驗設計--P74 6.4 實驗程序--P75 6.5 結果分析與探討--P76 第七

章結論與建議--P80 7.1 結論--P80 7.2 建議--P81 參考文獻--P83 附錄A 冷凍業肉品處理用手套調查之問卷--P92 附錄B 手部尺

寸之綜合整理--P96 附錄C 新設計手套使用滿意度調查之問卷--P97 附錄D 施力量測評比表--P98

REFERENCES

1. 王茂駿，1995. "製造業中手工具使用與上之傷害關連性之探討"，台北，行政院勞工委員會。 2. 王茂駿、吳修維、張志宏、葉文裕、

李正隆，1999. "應用人因工程於冷凍肉品處理用刀具改良設計 之評估研究"， 勞工安全衛生研究季刊，民國八十八年三月，第七卷第一

期，第15-29頁。 3. 王茂駿、石裕川、傅鑫淩，1995."手套與姿勢對現場操作施力大小影響之評估研究"，人因工程與職 業安全衛生國際

研討會論文集，台北，行政院勞工委員會。 4. 朱政崑，1996."織物加強材複合材料的抗衝擊強力"，第五屆國防科技學術研討會，

第49-56 頁。 5. 吳云台，陳偉樑，鄒志明，白志中，1991."克維拉纖維的特性及其應用"，化工資訊月刊，第五卷 ，第五期，第44-49 頁

。 6. 林孟良，1994."新式防彈型細長纖維材料之開發"，紡織速報， 第三卷，第五期，第16-18 頁。 7. 陳榮傑，1998. "紡織品"，文華堂

出版社，高雄，第32 頁。 8. 陶育均，邢文灝，李貴琪，2000. "改變抗彈織物組織對抗彈性能之影響",華岡紡織期刊，第七卷 ，第三期



，第259-272 頁。 9. 許永綏，1992."天然纖維與特殊合成纖維"，徐氏基金會，台北，中華民國，第194-208 頁。 10. 許永綏，1992. "高性

能纖維學(增) "，財團法人徐氏基金會，台北，中華民國，第82-94 頁，第 107-116 頁。 11. 黃雪玲，1994."勞工靜態與動態人體計測資料

庫建立之先驅規劃"，台北，行政院勞工委員會。 12. 游志雲，1997. "重覆性傷害預防對策－現場評估與手部施力基礎資料之建立（I）"

，台北，行政 院勞工委員會。 13. 游志雲、劉玉莉、張嘉玲、楊宜學、陳志勇，2000."圓柱式與跨距式握力資料庫及其工作規範參考 值

的建立"， 勞工安全衛生研究季刊，民國八十九年三月，第八卷第一期。 14. 游錫揚，1992. " 纖維複合材料"，國彰出版社，台中，

第85-104頁。 15. 蔡金獅，王能賢,1998."高科技紡品前景無限寬廣，廠商參與發展正逢其時"，紡織月刊，第十九期 ，第9-10 頁。 16.

ADAMS, S. K. AND PETERSON, P.J., 1988. "MAXIMUM VOLUNTARY HAND GRIP TORQUE FOR CIRCULAR ELECTRICAL

CONNECTORS." HUMAN FACTORS 30(6), P733-745. 17. AMERICAN SOCIETY OF HEATING ,REFRIGERATION ,AND AIR

CONDITIONING ENGINEERS（ASHRAE）, 1985. HANDBOOKS OF FUNDAMENTALS, NEW YORK. 18. ARMSTRONG, T.J.,

AND CHAFFIN, D.B., 1978. "AN INVESTIGATION OF THE RELATIONSHIP BETWEEN DISPLACEMENT OF THE FINGER AND

WRIST JOINTS AND EXTRINSIC FINGER FLEXOR TENDONS." JOURN -AL OF BIOMECH 12, P567-570. 19. BANKS, W.W.,

GOEHRING, G.S., 1979. "THE EFFECTS OF DEGRADED VISUAL AND TACTILE INFORMAT -ION ON DIVER WORK

PERFORMANCE." HUMAN FACTORS 21 (4), P409-415. 20. BARNHART, S., DEMERS, P. A., MILLER, M., LONGSTRETH, J. R.,

ROSENSTOCK, L., 1991. "CARP -AL TUNNEL SYNDROME AMONG SKI MANUFACTURING WORKERS." SCANDINAVIAN

JOURNAL OF WORKENVIR -ONMENT AND HEALTH 17, P46-52. 21. BATRA, S., BRONKEMA, L. A., WANG, M.J. AND BISHU,

R.R., 1994. "GLOVE ATTRIBUTES: CAN TH -EY PREDICT PERFORMANCE? " INTERNATIONAL JOURNAL OF INDUSTRIAL

ERGONOMICS 14, P201-209. 22. BENSEL, C. K., 1993. "THE EFFECTS OF VARIOUS THICKNESS OF CHEMICAL PROTECTIVE

GLOVES ON MANUAL DEXTERITY." ERGONOMICS 36(6),P687-696. 23. BISHU, R.R., KLUTE, G., 1993. "INVESTIGATION OF

THE EFFECTS OF EXTRA VEHICULAR ACTIVITY (EVA) GLOVES ON PERFORMANCE." NASA TECHNICAL PAPER 3401. 24.

BISHU, R. R., KLUTE, G., KIM, B., 1993A. "INVESTIGATION OF THE EFFECTS OF EXTRA VEHICUL -AR ACTIVITY (EVA)

GLOVES ON DEXTERITY AND TACTILITY." PROCEEDINGS OF THE 36TH ANNUAL HU -MAN FACTORS AND ERGONOMIC

SOCIETY CONFERENCE, SEATTLE, OCTOBER 1993. 25. BOLLINGAR, T. A. AND SLOCUM, A. C., 1993. "EFFECT OF

PROTECTIVE GLOVES ON HAND MOVEMENT: AN EXPLORATORY STUDY." APPLIED ERGONOMICS 24 (4), P1055-1062. 26.

BRADLEY, J. V., 1969. "EFFECT OF GLOVES ON CONTROL OPERATION TIME." HUMAN FACTORS 11 (1) , P13-20. 27. BREISCH,

S. B., 1989. "PPE; WHAT IS AHEAD?" SAFETY & HEALTH (DECEMBER), P48-52. 28. CHIANG, H. C., KO, Y. C., CHEN, S. S., YU, H.

S., WU, T. N., CHANG,P. Y., 1993. "PREVA -LENCE OF SHOULDER AND UPPER-LIMB DISORDERS AMONG WORKERS IN THE

FISH-PROCESSING INDUSTRY. " SCANDINAVIAN JOURNAL OF WORK ENVIRONMENT AND HEALTH 19, P126-131. 29.

COCHRAN, D. J., ALBIN, T. J., BISHU, R. R., AND RILEY, M. W., 1986. "AN ANALYSIS OF GRASP FORCE DEGRADATION WITH

COMMERCIALLY AVAILABLE GLOVE." PROCEEDINGS OF THE 30TH ANNUAL MEE -TING OF THE HUMAN FACTORS

SOCIETY, P852-855. 30. COCHRAN, D. J., AND RILEY, M. W., 1986. "THE EFFECTS OF HANDLE SHAPE AND SIZE ON EXERTED

FORCE." HUMAN FACTORS 28(3), P253-265. 31. DION, C.B., JENNIFER, A.C., LISA, BRONKEMA-ORR, RAM, BISHU, 2000.

"EFFECT OF GLOVE, ORIE -NTATION, PRESSURE, LOAD, AND HANDLE ON SUB -MAXIMAL GRASP FORCE."

INTERNATIONAL JOURNAL INDUSTRIAL ERGONOMICS 25, P247-256. 32. ENANDER, A., 1989. "EFFECTS OF THERMAL

STRESS ON HUMAN PERFORMANCE. "SCANDINAVIAN JOURNAL OF WORK AND ENVIRONMENT HEALTH 15 UPPL.1,

P27-33. 33. FRY, H.J.H., 1986. "PHYSICAL SIGNS IN THE HAND AND WRIST SEEN IN THE OVERUSE INJURY SYNDR -OME OF

THE UPPER LIMB." AUSTRALIAN-NEW ZEALAND JOURNAL OF SURGERY 56, P47-49. 34. GOODMAN, R.C., 1992."AN

AGGRESSIVE RETURN-TO WORK PROGRAM IN SURGICAL TREATMENT OF CARPAL TUNNEL SYNDROME: A

COMPARISON OF COSTS." PLASTIC AND RECONSTRUCTIVE SURGERY 89, P715-717. 35. GRIFFEN, D.R., 1944. "MANUAL

DEXTERITY OF MEN WEARING GLOVES AND MITTENS." REPORT NO.22, FATIGUE LABORATORY, HOWARD UNIVERSITY,

WASHINGTON, D.C. 36. HAGBERG, M., MORGENSTERN, H., KELSH, M., 1992. "IMPACT OF OCCUPATIONS AND JOB TASKS

ON THE PREVALENCE OF CARPAL TUNNEL SYNDROME." SCANDINAVIAN JOURNAL OF WORK ENVIRONMENT AND

HEALTH 18, P337-345. 37. HALLBECK, M. S., MCULLIN, D.L., 1993. "MAXIMAL POWER GRASP AND THREE JAW CHUCK

PINCH AS A FUNCTION OF WRIST POSITION, AGE AND GLOVE TYPE." INT. J. IND. ERGONOMICS 11, P195-206. 38.

HERTZBERG, T., 1955. "SOME CONTRIBUTION OF APPLIED PHYSICAL ANTHROPOMETRY TO HUMAN ENGINEE -RING."

ANN. NEW YORK ACAD.SCI.63, P621-623. 39. IMRHAN, S. N. AND LOO, C. H., 1988. "MODELING WRIST-TWISTING STRENGTH

OF ELDERLY." ERGONOM -ICS 31(12), P1807-1819. 40. KELLOR, M., FROST, J., SILBERBERG, N., IVERSON, I., 1971. "HAND

STRENGTH AND DEXTERITY." AMERICAN JOURNAL OF OCCUPATIONAL THERAPY 25(2), P77-83. 41. KURPPA, K.,

VIIKARI-JUNTURA, E., KUOSMA, E., HUUSKONEN, M., KIVI, P., 1991."INCIDENCE OF TENOSYNOVITIS OR PERITENDINITS

AND EPICONDYLITIS IN A MEAT-PROCESSING FACTORY." SCANDINA -VIAN JOURNAL OF WORK ENVIRONMENT AND

HEALTH 17, P32-37. 42. LABAR, G., 1990. "OSHA PLANS UPDATES OF PPE RULES" OCCUPATIONAL HAZARDS (JUNE), P51-53.

43. LIANG, D. C., LEE, K. C., AND TSIA, F. R., 1998. "THE STUDY ON SOFTNESS OF BODY ARMOR." JOURNAL OF THE HWA

GANG TEXTILE 5(2),P170-179. 44. LOCKHART, J. M., KIESS, H. O., AND CLEGG, T. J., 1975. "EFFECT OF RATE AND LEVEL

LOWERED FINGER-SURFACE TEMPERATURE ON MANUAL PERFORMANCE." JOURNAL OF APPLIED PSYCHOLOGY 60(1),



P106-113. 45. LUNDE, B. K., BREWER, W. D. AND GARCIA, P. A., 1972. "GRIP STRENGTH OF COLLEAGUE WOMEN." ARCHIVES

OF PHYSICAL MEDICINE & REHABILITATION, P491-P493. 46. MCGINNIS, J. S., BENSEL, C.K. LOCKHAR, J. M., 1973.

"DEXTERITY AFFORDED BY CB PROTECTIVE GLOVES." US ARMY NATICK LABORATORIES, NATICK, MA, REPORT

NO.73-35-PR. 47. MITAL, A., 1991. "HAND TOOLS: INJURIES, ILLNESS, DESIGN, AND USAGE, IN WORK-SPACE, EQUIP -MENT

AND TOOL DESIGN", EDITED BY MITAL, A. AND KARWOWSKI, W, ELSERVIER, AMSTERDAM, NETH -ERLANDERS. 48.

MURALIDHAR, A.BISHU, R. R, 1994. "GLOVE EVALUATION: A LESSON FROM IMPAIRED HAND TESTING . IN : AGHAZADEH ,

F.,（ED）,ADVANCES IN INDUSTRIAL ERGONOMICS AND SAFETY VI TAYLOR AND FR -ANCIS, LONDON. 49. MITAL. A.,

1991. "HAND TOOLS: INJURIES, ILLNESSES, DESIGN, AND USAGE, IN WORK-SPACE, EQU -IPMENT AND TOOL DESIGN"

EDITED BY MITAL, A. AND KARWOWSKI. W., ELSERVIER, AMSTERDAM, NE -THERLANDERS. 50. NAKANO, K. K., 1991.

"PERIPHERAL NERVE ENTRAPMENTS, REPETITIVE STRAIN DISORDER, OCCUPATI -ON RELATED SYNDROMES, BURSITIS

AND TENDONITIS." CURRENT OPINION IN RHEUMATOLOGY 3, P226 -239. 51. NESLON, J. B. AND MITAL, A., 1994. "AN

ERGONOMIC EVALUATION OF DEXTERITY AND TACTILITY WITH INCREASE IN EXAMINATION/SURGICAL GLOVE

THICKNESS." TO APPEAR IN ERGONOMICS, TAYLOR AND FRANCIS, LONDON, UK. 52. NILSSON, T., HAGBERG, M.,

BURSTORM, L., KIHLBERG, S., 1994."IMPAIREDNERVE CONDUCTION IN THE CARPAL TUNNEL OF PLATTERS AND TRUCK

ASSEMBLERS EXPOSED TO HAND-ARM VIBRATION." SCAN -DINAVIAN JOURNAL OF WORK ENVIRONMENT AND

HEALTH 20, P189-199. 53. NOLAN, R. W. AND CATTROL, S. W., 1977. "EVALUATION OF BRITISH AND CANADIAN

CONDUCTIVE R -UBBER HEATING ELEMENTS FOR HANDWEAR: PRELIMINARY REPORT." REPORT NO.77-24, CANADIAN

DE - FENSE RESEARCH ESTABLISHMENT, OTTAWA. 54. PLUMMER, R., STOBBE, T., RONK, R., MYERS, W., KIM, H. AND

JARAIEDI, M., 1985. "MANUAL D -EXTERITY EVALUATION OF GLOVES USED IN HANDLING HAZARDOUS MATERIALS."

PROCEEDING OF THE HUMAN FACTORS SOCIETY 30TH MEETING, SANTA MONICA, CALIFORNIA, P819-823. 55.

PHEASANT, S. AND D. O'NEILL, 1975. "PERFORMANCE IN GRIPPING AND TURNING -A STUDY IN HAND /HANDLE

EFFECTIVENESS." APPLIED ERGONOMICS 6(4), P205-208. 56. PUTZ-ANDERSON, 1988. "CUMULATIVE TRAUMA DISORDERS:A

MANUAL FOR MUSCULOSKELETAL DISEASES OF UPPER LIMBS." 57. RILEY, M. W., COCHRAN, D. J. AND SCHANBACHER, C.

A., 1985. "FORCE CAPABILITY DIFFERENCES DUE TO GLOVES." ERGONOMICS 28, P441-447. 58. SHIH, Y. C., AND WANG, M. J.,

1996. "THE EFFECTS OF WEIGHT LEVELS AND GLOVES ON THE ABIL -ITY TO DISCRIMINATE WEIGHT

DIFFERENCE."ERGONOMICS 39(5), P729-739. 59. SILVERSTEIN, B. A., FINE, L. J., AND ARMSTRONG, T. J., 1986. "HAND WRIST

CUMULATIVE TRAU -MA DISORDERS IN INDUSTRY. BRITISH JOURNAL OF INDUSTRIAL MEDICINE 43, P779-786. 60.

SILVERSTEIN, B. A., FINE, L. J., STETSON, D., 1987. "HAND-WRIST DISORDERS AMONG INVESTME -NT CASTING PLANT

WORKERS." JOURNAL OF HAND SURGERY 12 A, P838-844. 61. STOCK, S. R., 1991. "WORKPLACE ERGONOMIC FACTORS

AND THE DEVELOPMENT OF MUSCULOSKELETAL DISORDERS OF THE NECK AND UPPER LIMBS: A META-ANALYSIS."

AMERICAN JOURNAL OF INDUSTRIAL MEDICINE 19, P87-107. 62. SUDHAKAR, L. R., SCHOENMARKLIN, R. W., LAVENDER, S.

A. AND MARRAS, W. S., 1988. "THE EFF -ECTS OF GLOVES ON GRIP STRENGTH AND MUSCLE ACTIVITY." IN: PROCEEDING

OF HUMAN FACTORS SOCIETY 32ND ANNUAL MEETING, P647-650, HUMAN FACTORS SOCIETY, SANTA MONICA, CA. 63.

US DEPARTMENT OF LABOR, BUREA OF LABOR STATISTICS, 1996.OCCUPATIONAL INJURIES AND ILLNESS : COUNTS,

RATES AND CHARACTERISTICS, 1993. BULLETIN 2478, US GOVERNMENT PRINTING OFFICE, WASHINGTON, DC, P.7.64.

WANG, M. J., BISHU, R. R., AND RODGERS, S. H., 1987. "GRIP STRENG -TH CHANGES WHEN WEARING THREE TYPES OF

GLOVES". PROC.5TH SYMP. ON HUMAN FACTORS AND IND -USTRIAL DESIGN IN CONSUMER PRODUCTS, INTERFACE 87,

ROCHESTER, N.Y. 65. WANG, M. J., 1991. "THE EFFECT OF SIX DIFFERENT KINDS OF GLOVES ON GRIP STRENGTH."

TOWARDS HUMAN WORKS: SOLUTIONS TO PROBLEMS IN OCCUPATIONAL HEALTH AND SAFETY. TAYLOR AND

FRANCIS, P164-169.


