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An Ergonomic Education and Evaluation
Program for Apprentice Carpenters

James T. Albers, MpPH,* Yuhua Li, PhD,* Grace Lemasters, rPhD,? Steve Sprague,3

Rick Stinson, MA,* and Amit Bhattacharya, PhD?

Eighteen new apprentice carpenters received sixteen hours of ergonomics awareness
education as a part of their regular apprenticeship training during 1994 and 1995. An equal
number of apprentices received no training but served as controls. The training took place in
the Southwest Ohio District Council of Carpenters’s Joint Apprenticeship and Training
School. The curriculum was designed to be “learner-centered.” Instruction included short
lectures presented by a journeyman carpenter and emphasized participatory activities in the
school’s carpentry shop. Ongoing program evaluation assessed trainees’ reactions to the
content and structure of the curriculum and its influence on their behavior. Trainees and
controls completed brief quizzes on ergonomic knowledge. Hands-on exercises enabled
trainees to apply recently acquired ergonomic knowledge in the school’s carpentry shop.
Trainees scored significantly higher on one-half of the post-session quizzes and the
comprehensive test. Trainees preferred participatory teaching methods, especially those using
redesigned tools (93%) and evaluating ergonomic risks (86%); and they supported continued
safety and health education during apprentice training. The authors conclude that apprentice-
ship programs should provide regular “learner-centered” occupational safety and health
education that includes ergonomics, and these programs should be integrated with their
shop-based manual arts instructidkm. J. Ind. Med. 32:641-646997. © 1997 Wiley-Liss, Inc.
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INTRODUCTION

contact stressors, varying outdoor temperatures, noise, and
whole-body and/or segmental vibration. The frequency and

Construction workers labor in a constantly changinduration of exposure to various stressors may also be
social and physical environment. The job site is constantiycreasing due to economic and technological changes in the
changing as members of each craft complete their tasks andustry [Sobel, 199].
move to the next site or unemployment line. Workers in each General contractors’ use of subcontractors to reduce
craft are exposed to multiple ergonomic risk factors, such asnstruction costs has increased. Subcontractors competi-
awkward working postures, material handling, soft tissugely bid for work on a construction project and this has
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resulted in their “tendency to specialize in whatever they are
able to estimate more accurately, do quickly, and afford
specialized tools for” [Reckman, 1979]. Carpenters working
for a specialty subcontractor work on specific structural
components, such as ceiling systems, walls, or flooring. This
division of labor often extends into the subcontractor’s
workforce where workers further specialize in some aspect
of the specialty, such as “shooting wires” for ceiling
systems or “hanging” sheets of drywall. This specialization
requires carpenters to perform more routine or repetitive
tasks.
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Studies show that carpenters’ work can result in irthe Southwest Ohio District Council of Carpenters’ Joint
creased back, neck and shoulder problems and traumajmprenticeship and Training Program. This program is
knee disease [Damlund et al., 1986; Tola et al., 1988; Thjointly administered by contractor and union representatives.
etal., 1987]. Work-related musculoskeletal disorders (WMD3pprentices attend classes one week (40 hours) of every
have been associated with the use of tools, such as overhgadrter-year to learn the theory and practice of the carpen-
bolt pistols, carpet knee-kickers, and straight-handled claer’s trade. The school curriculum includes both academic
hammers [Wos et al., 1992; Bhattacharya et al., 1988nd manual arts instruction taught by union journeymen
Knowlton and Gilbert, 1983]. Schneider and Susi [1994]arpenters. Academic classes include mathematics, blueprint
have described carpenters’ potential ergonomic risks whezading, building specification and code, and construction
building concrete forms and scaffolds, installing drywall antechnology. During each quarter, apprentices develop their
ceiling systems, laying carpet and other flooring materialsyanual skills working on small-scale building projects
and doing interior trim and finish work. related to a carpentry subspecialty, such as installing drywall

In Ohio, for example, WMDs accounted for 38% of ther ceiling systems.
compensable injuries and illnesses of workers employed by In 1991, the NIOSH-sponsored Cumulative Trauma
special trades contractors (SIC 17) in 1989 [Ohio Bureau Disorders in Carpenters multi-disciplinary project con-
Workers’ Compensation]. Sprain/strain injuries in Washingtucted the following activities: a survey of working carpen-
ton State during 1989-1992 accounted for 30% of all unidars’ musculoskeletal symptoms with a medical follow-up of
carpenters’ compensation claims, or 10.5 claims per 200,0@&ported symptoms, [Atterbury et al., 1996; Lemaster et al.,
union-hours worked [Lipscomb et al., 1996] 1995] and an ergonomic evaluation of journeymen and

In recent years, construction union and contractapprentice carpenters’ jobs [Bhattacharya et al., 1997].
representatives have begun to apply traditional ergononfdairing the third and fourth years of the project, an ergo-
methods to identifying and controlling WMD risk factors.nomic awareness education program was developed and
These methods include the design of tools, equipment, govided to first-year carpenters during their apprenticeship
materials, modifying work practices and organization, impleraining.
menting administrative controls, and providing education An ergonomics awareness education program was devel-
and training [Center to Protect Workers' Rights, 1994ped for Cincinnati-area apprentice carpenters. The objec-
Coleman and Narayan, 1995]. tives of the program were to (1) to increase apprentices’

Worker education and training play a key role in alknowledge of carpenters’WMDs and construction ergonom-
occupational health and safety control strategies and haws; (2) to prepare apprentices to identify potential WMD
been used to address ergonomic hazards and prevent WMiSks; and (3) to motivate apprentices to act to prevent
[Kilbom, 1988; Parenmark et al., 1988; Dortch and Trombl\WMDs. This report describes the content and organization
1990; Keyserling et al., 1993]. Educational programs canf the curriculum, the results of the program evaluation, and
improve worker understanding and identification of WMDecommendation for program implementation.
risk factors and inform workers of available methods to
reduce risk. The empowerment education model has b THODS
proposed for use in worker health and safety training an

education. According to Wallerstein and Weinger [1992], The ergonomic awareness project began with new

empowerment education “is participatory, based on real-lifg, o nter apprentices. Apprentices were divided into two
experiences, incorporates dialogue between and amang ns. those receiving the training €118) and those not
educators and_workers, critically analyzes the orgamzatlor}gkeiving training (n= 19). Members of the training group
and systen"_n—W|de causes of problerlws, and has the goal§ Qiejyeq a total of 16 hr of ergonomics awareness education
workgr action a”‘?' empowerment. Empowerm(.ant—bas- uring the four quarters of apprentice training. Both groups
teaching methods include increasing students’ active part'EBmpleted the same knowledge-based tests. In addition

pation in the process and a curriculum that addresses figing group apprentices completed four class evaluations
potential technological, economic, and social barriers 19d one final program evaluation

change. The apprenticeship school’s lead instructor, a journey-

man carpenter, agreed to serve as the primary ergonomics
BACKGROUND awareness instructor. Before each class, a “learner-centered”
ergonomics awareness curriculum was developed by study
Unionized journey carpenters are members of thevestigators and the school’s instructor [Luskin et al.,
United Brotherhood of Carpenters and Joiners (UBC)992]. The instructor received a four-hour overview of the
Before achieving journey status, carpenters must serveergonomic issues related to each class before presenting the
4-year apprenticeship. During their apprenticeship carpesurriculum. Instruction took place in the classroom and in
ters work full-time for a contractor and attend quarterlyhe carpentry shop. Each class focused on one of the
classes. In the Cincinnati area, apprentices are enrolledfafiowing muscle/joint groups—the back, the neck and
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shoulders, the hands and wrists, and the elbows and knéé8LE I. Trainees Versus Controls Test Scores
Basic information presented for each group included anatomy,
physiology and biomechanics, recognized and suspected Trainee mean score Control mean score
WMDs, WMD risk factors for carpentry, and WMD preven-
tion tactics and strategies. These topics were introduced By
the school’s instructor during short informal lectures and
discussions in the classroom. Audiovisual materials, inclugpst-class #1 85 19 68 [ 0.02
ing photographic slides and video tapes, were used Rt-class#2 80 19 3 8 =0.05
complement lectures. Each apprentice received a copy of figclass #3 58 19 51 10° =0.05
United Brotherhood of Carpenters’ Ergonomics for CarpeRst-class #4 86 18 I 18 0.05
ters Training Manual to use as a reference in the classrodifiprenensive v 15 67 19 0.02
Other classroom activities included discussions, hands-on
demonstrations, and small group problem-solving activitig§:i v given to one control class.

After the first class, hands-on activities were integrated
into the small scale building projects apprentices complet&0BLE Il Preferred Teaching Methods
in the carpentry shop. The hands-on activities reinforced

% n % n P

classroom presentations and provided apprentices with Mi1od More useful (%)
opportunity to apply new knowledge. These activities in-

cluded evaluating tools and equipment designed to redRégonstrating tools/equipment. 93
musculoskeletal stress, completing carpentry tasks usffgating job risks in the shop. 86
different work methods, and performing ergonomic job-tagassroom discussions. 79
evaluations. The curriculum emphasized active learniftfluating and using tools in the shop. 7
methods, such as hands-on exercises (45%), demonstratiGH%J auizzes. 50

and group discussions (20%), interactive lectures (25%) atening to lectures. 43

written quizzes (10%).

TABLE Ill. Trainee Support for Ergonomic Education
RESULTS

_ Question Agree (%)
The program evaluated apprentices’ assessment of the
content ?—nd structure of the Cur”CUlumv. kn0W|que ga_'neﬂach ergonomics in regular construction safety training programs. 100
and the influence of the program on their behavior. Trainegsch apprentices about the “by-stander” hazards they may be

completed a quiz following each of the four ergonomics eyposed to working around other trades. 100
awareness classes they took during the year and a finghh apprentices about safety hazards and toxic chemicals. 93
comprehensive test three months after their last ergonomiggnomics instruction interfered with apprenticeship training. 71
awareness class. Test questions were true/false and multilg, at least 2 hr of safety and health information during each

choice. Apprentices serving as controls completed thesgeek of apprenticeship training. 71

same tests and mean scores were compared using analysis-of

variance tests. Members of the training group scored signifi-

cantly higher than controls on the quizzes following the first

and fourth ergonomic instruction and the comprehensive tésarning methods, with 93% rating “tools/equipment demon-

(Table ). strations” and 86% rating “evaluating job risks” as the most
Trainees completed a written evaluation following eachseful teaching methods. By contrast, less than half (43%)

ergonomics awareness class and filled out a final courseind listening to lectures useful.

evaluation. Evaluation questions addressed apprentices’ atti- As stated earlier, each 3-month period, apprentices

tudes concerning the curriculum’s content, methods attended the ergonomics instruction for approximately 4 hr

instruction, lesson application to work, and recommendgt0% of instruction time), and most (71%) stated that the

tions for future ergonomics education and training. Mostourse took time away from the usual apprenticeship

apprentices approved of the types of information presentidining agenda. Despite this concern, Table Il shows that

in the classroom. The apprentices found information ofil% of apprentices supported setting aside at least 2 hr

CTDs associated with carpentry, ergonomic tool evaluatiodyring each week, i.e., 8 hr/year, for apprenticeship training

and evaluating ergonomic hazards equally useful (86%) afat safety and health education, including ergonomics.

also considered physiology (79%) and CTD risk factors In the final course evaluation, apprentices were given a

(71%) highly useful. Trainees consistently preferred palist of construction hazards and job-related injuries and

ticipatory teaching methods over traditional classroom ilinesses and asked to rank them by severity. Ergonomic

struction (Table Il). They especially preferred the appliedazards were ranked more serious than traditional safety
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hazards, such as working at heights and using power toaisported they had successfully abated at least one identified
but less serious than toxic exposures (chemical and dust) @mgonomic problem.
working around “unsafe” co-workers. In terms of severity, =~ The curriculum was written during the year training was
apprentices ranked cumulative trauma disorders above @ibvided rather than before training was initiated. This
other occupational diseases or illnesses, such as lyrgved beneficial for two reasons. First, it simplified the
disease, skin rash, and heat stress, but below injuries, suchéesgration of active ergonomic instruction into the regular
cuts and bruises, broken bones and dislocations. apprenticeship curriculum, as the apprenticeship school did
Health and safety education programs rarely evaluatet complete its quarterly curriculum in advance. Second,
how training has influenced trainees’ behavior in the worland more importantly, feedback from the apprentice instruc-
place. This ergonomics awareness program attemptedtd@oand the trainees was used to improve the next lesson plan.
identify the program’s impact on apprentice behavior in twdhis feedback was obtained during discussions with appren-
ways. First, apprentices were asked to answer questionstioes and the instructor, and in the evaluations apprentices
the final course evaluation related to the program’s impambmpleted after each quarterly ergonomic awareness class.
on their work practices. More than one-half of apprenticdsor example, all problem-solving activities for the first
(57%) reported using information they received in thergonomics awareness instruction occurred in the class-
ergonomics awareness training on a construction job site.rimom. Conversations with individual apprentices and re-
addition, 43% of the trainees said they had changed the wayonses on the first program evaluation revealed dissatisfac-
they work because of the course. tion with the increased time they spent in the classroom.
During the fourth and last ergonomics awareness clag&jbsequently, most ergonomics instruction was shifted to
trainees prepared ergonomic “action plans” by selecting twibie carpentry shop, with some exercises integrated into their
ergonomic problems they encountered on the job and thmanual skills projects. The stepwise development of the
they believed could be eliminated or improved within @rgonomics curriculum made it easier to modify the pro-
months [Brown and Nguyen-Scott, 1992]. Each plan irgram, based on the concerns and observations of the
cluded the actions that the trainee believed were necessarfrainees, the instructor, and members of the project.
realize their goal, actions others needed to take, and possible
barriers to success. The problems the 18 trainees identifigpm
included: lack of appropriate tools 1 7), poor planning on
the job site (n= 4), problems with material handling g\ /er4] jimitations of the study include presenting four
methods (n= 5), repetitive work (n= 5), and three each for ,, s of ergonomics education during each 40-hr class,
poor tool design, awkward postures, and poor housekeepifigin apprentices participating in other aspects of the

Overall 30 problems were identified. Fourteen train€gs, nonters' project as controls, and the failure to administer
remained in the program. When asked to describe tgﬁthe quizzes to controls

outcome of their action plans 3-6 months later, six (43%) ~gyijled workers in the building and construction trades

reported success in changing at least one problem they had ecognized as having a distinct occupational culture
targeted in their action plan. characterized by the positive control they exert over their job

tasks. This work autonomy is related to the skills learned
DISCUSSION while serving their apprenticeship, their tool ownership, and

the “portability” of their skill. In the apprenticeship process,

The results of this study show increased knowledge ah apprentice acquires and improves his or her carpentry

trainee carpenters related to ergonomics and WMDs askills. In the Cincinnati area, an apprentice spends four
significant support for continued ergonomic education duweeks each year in the apprenticeship school during their
ing apprentice training. In addition, the training group-year apprenticeship. The remaining time is spent working
showed the ability to apply information received in thevith experienced journey-status carpenters or not working
course, and they showed an interest and capability due to a layoff. Acquiring job skills is important, but not the
identifying and abating ergonomic hazards at work. Trainemly learning taking place during the apprenticeship. Appren-
responses to course evaluations showed that apprentitess also learn “the way in which work should and should
preferred active learner centered teaching methods, espet be done, the beliefs of the occupation, and the existing
cially those using hands-on demonstrations and exerciseattitudes concerning how workers should behave, dress, and
the carpentry shop, over traditional classroom instructiooommunicate.” [Riemer, 1982]. Apprentices’ principal inter-
The evaluations also demonstrate apprentices’ strong saptions are with the journey-status carpenters. The study
port for health and safety education during their apprenticeeam saw the apprenticeship school as a practical environ-
ship. Most apprentices reported using information from thaent to initiate an ergonomics intervention in the industry.
course in their work and some reported a more significafihe study presumed that the apprentices’ deference toward
influence. Finally, almost one-half (43%) of the remainintheir instructor would help to ensure their support for
14 apprentices who developed an ergonomics “action plaetfgonomics awareness education.

itations
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The controls may have received some ergonomics informia&eship training programs should introduce the hazards of a
tion just by taking the quizzes and participating in othepects Trade's “subspecialty,” such as drywall installation or
of the Carpenters’ project [Atterbury et al., 1996; Bhateoncrete form building. When the apprentice or journey-
tacharya et al., 1997]. Consequently, this ergonomics inf@tatus carpenter begins work in a new subspecialty, the
mation that controls received may have reduced the abiliggpntractor should provide specific information about the
to detect the true training benefit, thereby understating it. hazards associated with the materials, equipment, and work
practices the contractor uses, and all precautions that should
Making Changes be observed by the worker.
Apprenticeship programs should provide regular occu-
Apprenticesin the ergonomic awareness program repeﬁ@lionm health and Safety education for all apprentices. The

ed|y denied that they could p|ay a major role as ergonon‘ﬁ@cupaﬂonm health and Safety curriculum should be task-
innovators in their work organizationS, induding introducoriented and describe all hazards associated with the manual arts

ing redesigned (“unusua|") tools or non-traditional Workinstruction. Health and Safety education should not be confined

methods at a job site. Several apprentices said they wotfdtheoretical concepts presented in a classroom. A unique
like to use a curved-handled hammer, but did not want &Pportunity exists in apprenticeship programs for apprentices to
face the ridicule they anticipated. Another apprentice detactice hazard recognition and preventishile completing
scribed the negative reaction of co-workers when she wdi@nstruction projects in the school shops (Appendix A).
knee pads on the job. During group discussions most Finally, apprentices should not be expected to lead job
apprentices agreed that they could not suggest to a &galth and safety innovation in their trade. Injury and illness
worker or contractor that two people should carry a sheet Bfevention education includes information that many experi-
Y-inch 4 ft X 12 feet drywall weighing approximately 80 Ib.€nced journey-status construction workers will consider
Apprentices also identified their employers as barrief@reign or impractical. Apprentices may not be able to
to ergonomic innovation in the industry. During the thir€@xplain fully the need to replace traditional technologies,
class, only 22% of trainees (a 18) believed that contrac- Work practices, or work organization used in the industry.
tors would adopt ergonomic interventions without a leg&tonstruction safety and health education and training should
requirement. Although trainees recognized the utility of Be developed to improve simultaneously the capability of all
drywall lift for certain jobs, they did not believe that theirstakeholders to recognize potential hazards and act to
emp|oyers would purchase the equipment_ During group discéevent their occurrence. In addition to better apprentice
sions many apprentices said that they would l4ieeled a training, another step would be improving the traditional
troublemaker or malcontent, possibly jeopardizing thefionstruction “tailgate” or “toolbox” safety meeting, such
employment and standing within their work community, ithat presentations engage the participants, provide informa-
they lobbied for ergonomics intervention. This emphasizdipn relevant to the job site, and encourage discussion about
the importance of reaching experienced journey carpentdf¥e potential hazards and the means to prevent injuries and
Although several apprentices carried out their actidhnesses [Baker et al., 1992].
plans, expecting them to serve as the main conduit for
ergonomic oriented innovation on the job site or within theiMCKNOWLEDGMENTS
occupational community is unrealistic. While apprentices
may lack the knowledge, skill, and social standing of The authors thank the Southwest Ohio District of

experienced journey-status craft workers, and can be laid 6@rpenters Joint Apprenticeship and Training Program and
or fired without cause by a contractor-employer, trainingp€ Southwest Ohio United Brotherhood of Carpenter for the

enabled 43% to make changes. support that made the study possible. We also wish to thank
Alexander Cohen for his early assistance and Marianne
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less g.oyernment, co_ntractor., and unllon interest than a.CUt%A 6): Nested case-control study of hand and wrist work-related musculo-
fatal injuries. Now is the time to integrate occupationalkeletal disorders in carpenters. Am J Ind Med 30:695-701.

disease and |Ilnes.s educ,a,tlon’ mC|Udmg ?rgonomlc aW_aEea_kerR,Stock L, Szudy B (1992): Hardware to hard hats: Training workers
ness programs, with traditional safety or injury preventiofr action. Am J ind Med 22:691—701.

programs offered .m. the mdUStry' The emphaS|s that %ﬂattacharyaA, Ramakrishanan HK, Habes D (1986): Electromyographic
education and training program gives to each of theggierns associated with a carpet nstallation task. Ergonomics 29:1069—1079.

hazards could be determined by the workers’ activities _ _
Bhattacharya A, Greathouse L, Warren J, Dimov M, Applegate H, Stinson

inCIUding their potenti_al “by'Stander" exposure to tth’ Lemasters G (1997): An ergonomic walk-through observation of
hazards generated during the work of other trades. Apprearpentry tasks: A pilot study. Appl Occup Environ Hyg 12:278-287.
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Brown MP, Nguyen-Scot N (1992): Evaluating a training-for-action joiAPPENDIX A. Apprentice Carpenters Ergonomics Awareness Education

health and safety program. Am J Ind Med 22:739-749.

Center to Protect Workers’ Rights (1994): Report of the national conferenégprentices should work in two-person crews and screw-off (fasten) a 4 ft X 8
on ergonomics, safety, and health in construction, July 18-22, 1993. ft sheet of drywall to the ceiling the following ways:

Washington, DC: CPWR. A

Coleman P, Narayan M (1995): Ergonomics awareness for carpenters: An  ceiling.

. Lift and hold the drywall in place with your hands and fasten it to the

overview. Appl Occup Environ Hyg 10:734-736. B. Lift and hold the drywall in place using the panel hoist and fasten it to the

Damlund M, Ggth, Hasle P, Munk K (1986): Low back strain in Danish ceiling.

semi-skilled construction work. Applied Ergonomics 17:31-39.

After fastening both sheets of drywall answer the following questions.

Dortch HL, Trombly CA (1990): The effects of education on hand use witr. Use the following scale to show your neck and shoulder effort when you fas-

industrial workers in repetitive jobs. Am J Occup Ther 44:777-782.

Keyserling WM, Brouwer M, Silverstein BA (1993): The effectiveness of &y gffort: Using Panel Hoist
joint labor-management program in controlling awkward postures of the
trunk, neck, and shoulders: Results of a field study. Int J Ind Ergon
11:51-65.

Maximum

10 Very, very strong (almost max)
9

Kilbom A (1988): Intervention programmes for work-related neck and

upper limb disorders: Strategies and evaluation. Ergonomics 31:735-747.
7 Very strong

Knowlton RG, Gilbert JC (1983): Ulnar deviation and short-term strength 6
reductions as affected by a curve-handled ripping hammer and a conven- g5 Strong (heavy)

tional claw hammer. Ergonomics 26:173-179. 4 Somewhat strong

Lemasters G, Atterbury M, Limke J, Li Y, Foreester C (1995): Prevalence of 3 Moderate
work-related musculoskeletal disorders in carpenters. 28th Annual Meeting, 2 Weak (light)
Society of Epidemiology Research, Snowbird, UT, June 21-24, 1995. 1 Very weak

Lipscomb HJ, Kalat J, Dement J (1996): Workers’ compensation claims of -5 Very. very weak
union carpenters 1989-1992: Washington State. Appl Occup Environ Hyg 0 Nothing at all

11:56-63.
Shoulder Effort: Using Panel Hoist

Luskin J, Somers C, Wooding J, Levenstein C (1992): Teaching health andyjaximum
safety: problems and possibilities for learner-centered training. Am J Ind

Med 22-665-676. 10 Very, very strong (almost max)

9
Ohio Bureau of Workers’ Compensation (not dated): ‘Ohio Special Trade 8
Contractors (SIC 17) 1989 Injury/lliness Statistics." Columbus, OH: 7 yery strong
Research and Statistics Section, Division of Safety and Hygiene, Bureau of 6

Workers’ Compensation.
P 5 Strong (heavy)

Parenamrk G, Engvall B, Malmkist AK (1988): Ergonomic on-the-job 4 Somewhat strong
training of assembly workers: Arm-neck-shoulder complaints drastically 3 poderate
reduced amongst beginners. Appl Ergon 19:143-146. 2 Weak (light)

Reckman B (1979): Carpentry: the craft and trade. In Zimbalist A (ed): 1 Very weak
“Case Studies in the Labor Process.” New York: Monthly Review Press, pp 0.5 Very, very weak

73-103. 0 Nothing at all

Riemer JW (1982): Worker autonomy in the skilled trades. In Stewart P

Cantor MG (eds): “Varieties of Work.” Beverly Hills, CA: Sage, pp 225-234. 2. hand

Schneider S, Susi P (1994): Ergonomics and construction: A review of b, hoist
potential hazards in new construction. Am Ind Hyg Assoc J 55:635-659.

Sobel D (1995): From gruntwork to no work: The impact of technologicai?'
change on the building trades. In Shenk C and Anderson J (eds): X .
“Reshaping work: Union Responses to Technological Change.” Ontario b- Using the panel hoist
Federation of Labour, Technological Adjustment Research Programme, Our

Times Publishing Ltd., Toronto, Ontario. 4. Yes/No

. a. when holding it by hand

tened drywall to the ceiling using the panel lift and not using the panel hoist.

Neck Effort: Not Using Panel Hoist

Maximum
10 Very, very strong (almost max)
9
8
7 Very strong
6
5 Strong (heavy)
4 Somewhat strong
3 Moderate
2 Weak (light)
1 Very weak

0.5 Very, very weak

0 Nothing at all

Shoulder Effort: Not Using Panel Hoist

Maximum
10 Very, very strong (almost max)
9
8
7 Very strong
6
5 Strong (heavy)
4 Somewhat strong
3 Moderate
2 Weak (light)
1 Very weak

0.5 Very, very weak

0 Nothing at all

l2. It was easier to lift the drywall to the ceiling using by

It was easier to screw-off (fasten) the drywall to the ceiling

As a working carpenter | would recommend using the lift when installing

Thun MS, Tanak AB, Halperin WE, Lee ST, Luggen ME, Hess EV (1987): drywall to the ceiling.
Morbidity from repetitive knee trauma in carpet and floor layers. Br J Ind
Med 44:611-620.

Tola SH, Riihimaki T, Videman E, Viikari-Juntura E, Hannien K (1988):6 Yes/No
Neck and shoulder symptoms among men in machine operating, dynamic
physical work and sedentary work. Scand J Work Environ Health 14:299—
305.

5. Briefly explain why you would or would not recommend using a panel hoist.

If | were a contractor | would buy panel hoists for my carpenters to use.

7. Briefly explain why you would or would not purchase panel hoists as a con-

Wallerstein N, Weinger M (1992): Health and safety for worker empower- tractor.
ment. Am J Ind Med 22:619-635.




