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Electrician’s Job Demands Literature Review — HeavyCable Work

Heavy cable lifting is a main component of elaxtkiwork with distinct physical
effects on the body. According to Hanna et al. 800 a research article about the
factors affecting absenteeism in electrical comsion, 52% [of electricians] reported
they had a work-related injury sometime duringtticareer that caused them to miss
work.

During the month of April in 2005, the InternatadrBrotherhood of Electrical
Workers (IBEW) local 353 commissioned the Torontmi€ of the Occupational Health
Clinics for Ontario Workers (OHCOW) to complete asouloskeletal discomfort/
symptom survey of its membership. OHCOW found thdhe last year (at the time of
survey), an average of 50.35% of reporting uniomivers experienced work related
aches, pain, discomfort or numbness of the showtiée 67% of reporting union
members experienced work related aches, pain,diecbor numbness of the low back.
Of the reporting members, 31.4% had sought a heatth professional’s advice for
shoulder pain while 37.8% had sought a health peokessional’s advice for low back
pain.

Mechanisms of Injury

There are three main mechanisms of injury (Mc@ii02). Most individuals can
identify the “specific incident” injury mechanismhere a load greater than the
individual’s tissue tolerance is applied, resultingn injury (Appendix). An injury may
also occur from continuous load application reaglin an injury from the reduction in
an individual's tissue tolerance over time. Thalfimjury mechanism involves repeated
loading, which decreases an individual's tissuertoice over time until an injury finally
occurs (McGill, 2002).

Potential Injuries

In certain sectors, electricians handle largeesahich as 500 MCM, which can
weigh over 7.5 Kg a meter. Many electricians in &ld253 refer to working with 500
MCM tech cable as “wrestling a cobra.” Working witkavy cable increases the risk for
a low back or shoulder injury due to the unstalig anpredictable nature of the cable
(Gallagher et al., 2002).

Musculoskeletal Disorders of the Low Back and Shdat:

The National Institute of Occupational Health &afety (NIOSH) (1997) defines
musculoskeletal disorders (MSDs) as a conditiohithablves the nerves, tendons,
muscles, and supporting structures of the bodyM&D may cause pain, inflammation,
reduced mobility as well as other symptoms. Chengzatlal. (2004) reported that
awkward posture is strongly associated with lowklaguries, while static posture and
compression are good risk factors for low backriegl Workers who maintain static
lumbar flexion for prolonged periods of time alsgerience high rates of low back
disorders (Olson et al., 2004). The NIOSH actiamtlifor the spine is 3400 N. A study
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by Gallagher et al. (2002) found that average cesgion values for tested heavy cable
lifting tasks exceeded the NIOSH action limit, ptecthe spine at risk for a
musculoskeletal injury.

NIOSH (1997) states that repeated or sustainedld@oflexion and abduction
greater than 60 degrees from neutral is positimeBociated with shoulder MSDs and
shoulder tendonitis. When the shoulder nears disrange of motion in overhead work
settings, stretching and compression of tendonsianges occurs limiting blood flow to
the joint and damaging tissues. The longer a foregwkward body position is held, the
greater the risk of developing MSDs (CCOHS, 2002).

Risk Factors for Injuries

There is great similarity in heavy cable work penied by electricians and miners. In
both cases, electricians and miners often work théévy cable in physical environments
that prevent a neutral spine posture from being.uEkerefore the workers usually adopt
a stooped or kneeling posture, which greatly ireesahe risk of incurring a spinal injury
(Gallagher et al., 2002; McGill, 2002). Researchsiseve that workers may choose to
adopt a stooped posture because it allows theectait muscular motor units in the leg,
allowing the workers to create more physical faasupport a load. Although the
increase in muscular force allows an electriciasupport a greater amount of weight,
stooping involves deep trunk flexion, increasing tompressive and shear forces on the
spine due to the increase in weight being handbadidgher et al., 1988). To decrease
the risk of a low back injury, a single electricisimould lift less cable or the work should
be completed with two or more workers.

Gallagher et al. (1988, 1997, 2002) examined tfeeeof heavy cable lifting while in
a kneeling posture. A kneeling posture limits tee of the leg musculature in the force
production required to lift heavy cable. A kneelimgsture also decreases mobility,
causing workers to use spinal torsion (twistingdider to accomplish tasks. Frequent
torso motion and spinal deviations are low baclryyisk factors. The spine’s load
bearing is also reduced when in a twisted posfuother complicating the spine’s risk of
injury (McGill, 2002).

With larger wiring jobs, an electrician is requir® install and lift heavy cable in
bigger quantities. The increase in weight assogiatiéh lifting more cable increases
spinal musculature recruitment, increasing the oisk low back MSD. Heavy cable is
also unstable and prone to moving about. Thereforelectrician must also exert more
force to stabilize him/herself and the cable, iasiteg muscular recruitment, which again,
increases MSD risk (Gallagher et al., 2002).

When installing heavy cable, an electrician wiértually need to hold the cable in
place with one arm in order to secure it with theeo causing asymmetry of movement
(Kingma & Dieen, 2004). Asymmetrical lifting moventancreases spinal compression,
increasing the risk for a spinal injury and alsaggls more load on the shoulder further
increasing the shoulder’s risk of injury (MarradDfavis, 1998).
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It is also important to note that the greater tired required to sustain a posture or
lift heavy cable, the quicker an individual willdmme fatigued (Hagberg et al., 1995).
Therefore, as the amount of heavy cable lifteddases, an individual may become more
fatigued increasing the risk of a low back or sdeulinjury. Hagberg et al. (1995) also
noted that the longer a static posture is heldgtkeater the need for recovery time
between work activities or work shifts.
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Appendix

Injury Mechanisms (McGill, 2002)
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Table 1(Chengalur et al., 2004)

Primary Job Risk Factors Considered in Major Reviews

Dristal Upper Meck and
Risk Factor Low Back Extremitics Shoulders
Force Srrong Strong Strong
Awkward Posture Strong Strong Strong
Staric Posrure Good ) Good Good
Reperition Good Strong Strong
Drynamic Factors Good Weak Weak
Compression Good Weak Weak
Vibration Strong Strong Weak
Combined Good Strong Good

Strong = strongly correlated risk factor for MSDghe low back/distal upper extremities/neck & dbets
Good = strongly correlated risk factor for MSD<tie low back/distal upper extremities/neck & sheutd
Weak = weakly correlated risk factor for MSDs ie fow back/distal upper extremities/neck & shoutder

Table 2: Static Work Duration as a Function of Intensity (Rodgers et al., 1986)

Percent of Maximum Static Strength Maximum Endurance Time
100 6 seconds
75 21 seconds
50 1 minute
25 3.4 minutes

15 . ' >4 minutes
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Recovery Time Needs for Three Levels of Effort for Different Effort
Durations (Rodgers 1998)

Effort time plus recovery time is the time before repeating to avoid accumulating fatigue on
a task. '

Recovery Time Needed for Nonfatiguing

Continuous Effort Work (seconds)

Time (seconds) Heavy Moderate Light Effort
1 1 1 0
2 3 2 1
3 4 2 1
4 9 3 1
5 14 3 1
6 18 4 1
7 27 5 1
8 35 8 1
9 49 11 1
10 57 14 2
11 62 17 2
12 74 20 3
13 97 24 3
14 111 28 3
15 135 32 3
16 149 36 3
17 158 43 3
18 167 48 4
19 186 53 4
20 220 57 5
21 62 5
22 67 N
23 73 5
24 79 S
25 86 5
30 11
35 13
40 15
45 17
50 20
55 25
60 40

Source: Chengalur et al., 2004
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