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THE RELATIONSHIP BETWEEN CERTAIN PHYSICAL PARAMETERS
- AND THE INCIDENCE OF REPORTED LOW-BACK PAIN IN MANUAL LABOURERS

Lt D.SIEBERT (South Afr)

INTRODUCTION

South Africa as an industrial developing couniry is to a large extent still dependent on manual labour,
despite mechanisation. At present some 38,5% of labourers in the industry perform some kinds of
manual labour (Malan,1988). This places a great demand on the physical capabilities of manual
labourers, which could be a causative factor in work-related injuries and lower productivity.

Due to the demands placed upon manual labourers, they must posses certain minimum physical
capabilities to be able to perform thelr tasks effectively (Campion, 1983). According to Fleishman
{1979); Cady et al. (1978); Cox et al. (1979) and Vorster (1988), physical parameters such as
cardiorespiratory endurance, physical strength, flexibility and anthropomeiric measurements such as
stature and body mass are also important factors in determining physical waork ability.

Shepherd (1969} regards cardiorespiratory endurance as one of the most important factors
cantributing to physical work performance. Cady et al. (1979) and McQuade et al. (1888) provide
evidence that improved cardiorespiratory condition is associated with fewer back problems in
physically demanding jobs. Vallfors {1885) also found that physically well conditionad persons have
a statistically significant lower frequency of low back pain than persons who are not physically well
conditioned.

Back pain is a major concern to the industry, because it is the most expensive health care problem
of the 20 to 50 year age group {Bigos, 1886; Spengler, 1988). Back pain is the reason most frequently
stated in time-lost claims filed (Venning,1987}. Usually, the calculated costs of back pain exclude the
loss of productivity and replacement training costs. The work-place environment is an important factor
influencing the incidence of low back pain (Frymoyer et al. (1983). International research indicated
that individuals with a low physical ability had a higher incidence of work related injuries (Chaffin
1974; Knave et al. 1991} and a higher incidence of absenteeism (Cox et al.(1981); Knave et al.(1991).

It is also important to have sufficient strength to meet the particular demands of a job. Chaffing (1874)
found that men who did not demonstrate lifting strength equal to that required by their jobs which
entailed moderate to heavy lifting, had a higher incidence of job-related low back complaints.
Clemmer (1991) found that individuals who increased their strength by exercising, also increase their
resistance to injury. Biering-Scorenson (1984) and Rowe {1969) state that isometric strength of the
trunk muscles is of value for predicting first-time occurrence of low back pain. They found a decrease
in abdominal and back muscle strength among patients with back pain.

Rowe (1969) and Biering-Sorenson (1984) found that tightness of the biceps femoris muscles is of
value for predicting the occurrence of low back pain. Persons with low back pain display decreased
range of motion in the flexion and extension of the trunk and hip.

Very little related research has been conducted in South Africa. An in-house investigation conducted
recently at a South African steel manufacturing company that 5% of all reported on-job injuries were
related to lower back injuries. it was found that only 45% of the individuals with back injuries had a
history of back injuries (Venter,1890).

it was therefore decided t¢ conduct a study to establish the relationship between the physical
capabilities of currently employed manual labourers in two industrial settings and the reported
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incidence of back pain,
METHODS
Subjects

Persons performing hard manual labour during their work day were selected for this study. 135 male
employses from two companies in the steel and cement industries were subjected to a physical
selection. Representative groups were subjected to the physical selection in both companies.
Employees were selected according to foreman’s/supervisor's judgement of good, average and poor
employees.

Test femns

Once the employess were selected sach person was subjected to a test battery designed for physical
selection. it consisted of the foliowing tests: determining of body mass, stature and flexibility of the
hamstring muscle group, 6 minute cycle ergometer test at 100W, static strength test for back strength,
leg strength, are shouider strength and grip strength and an abdominal muscle endurance test for 1
minute.

Procedure
(h Mass stature

Each employee’s mass {kg} and stature {cm) was measured with an electronic scale and a
stadiometer respectively and recorded.

(i) Flexibility

The employee’s hamstring and lower back flexibility was determined with the sit and reach test as
described by Kirkendail et al.(1987).

(ili) Bicycle ergometry

A single test bicycle ergometer test was performed at 100W on a mechanically braked Monark bicycle
ergometer (model 824E). This served as the stamina component of the test battery. Before
commencing with the test, the resting blood pressure and heart rates were monitored and recorded.
Time was allowed to the person to become acquainted with the activity and the suggested rhythm
before any load was applied, as most employees were unaccustomed to this kind of activity. The test
lasted for 6 minutes, with a pedalling speed of 60 r.p.m. The heart rate was monitored in the last 30
seconds of the test and recorded.

Five minutes were allowed for recovery from the ergometry.

{iv} Static strength tests

Strength test were done by using dynamometers. The folibwing tests were performed:
a. Grip strength (left and right)
b. Arm and shoulder sirength

¢. Back sfrength
d. Leg strength
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The results were all recorded in kilograms. The strength tests were performed in the same order as
described above. The following procedures wers followed with each test: :

a. Grip strength

A demonstration as given to the employees. Grip strength of both hands was determined by using
a grip strength dynamometer, where 3 trials were allowed with each hand and the best affort was
recorded.

b. Arm and shoulder strength

A special apparatus was developed with a dynamometer attached 10 it, to evaluate the muscle .
groups of the shoulders and arms. Twa trials were allowed after demonstration was given and the g
best score was recorded. %

Z

¢. Back strength

The apparatus mentioned above was used for this measurement. The apparatus has special
adaptations to allow tha isclation of the back muscles. A demonstration was given after which two
trials were allowed. The best score was recorded.

d. Leg strength

The same apparatus which was mentioned in b and ¢ was used, once again with its special
adaptations to isclate the muscle of the legs. Two trials were allowed and the best score was
recorded after a demonstration.

(v) Abdominal muscle endurance

The subjects were given 5 minutes for recovery after the strength tests. The abdominal muscle
endurance was evaluated by using sit-ups with bent legs. The fest were kept steady with a strap in
which they were hooked. The legs were bent at 90 degrees. The hands were kept behind the head
while the head was bent forward touching the chest. The test procedure followed is described by
Kirkendall et al. (1987). The maximum number of sit-ups completed in one minute was recorded. Each
time the shoulders touched the bench surface, a sit-up was counted.

(v) Incidence os low-back pain

The reported incidence of low-back injuries was determined by analyzing each individual's medical
file. The incidence of low-back pain was recorded when a medical certificate was found stating that
the individual suffered from low-back pain. A total of 20 individuals were found out of the group of the
135 1o have reporied low-back pain.

RESULTS AND DISCUSSION

Based on previous research, it was expected in this study that correlation would be found between
lesser strength and a greater incidence of low back pain. The mean values, standard deviations and
the maximuim and minimum values were calculated for each parameter measured. The non low-back
pain group showed greater values in back strength, leg strength, abdominal muscle endurance and
flexibility. This group also showed lower exercise heart rates.

The difference between the groups was visible yet not very large. The most probable reason for not
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finding a larger difference between the two groups with regard to the physical parameters measured
is the criterion used to determine the incidence of low-back probiems. The incidence of low-back
problems was determined only by analyzing each test person’s medical report file. Low-back
incidences were recorded only if a doctor's certificate was found in the file and the person was absent
froms work due to the complaint. It Is very likely that far more individua! experienced low-back
problems, but that these incidents went unreporied, especially ¥ low-back pain was not always
axperienced intensely or often.

A simllar, vet informal study was done with South African Alr Force members. Self-reported low-back
pain was recorded during biokinetic evaluations as well as the stature, body mass, percentage body
fai, cardioresplratory fliness, abdominal muscle endurance and flexdibility of the hamstring muscle
group and the lower back. A definite correlation exdisted between a lack of flexibility in the hamstring
and lower-hack and poor abdominal muscle endurance and the occurrence of low-back pain,

Now that the problams have been identified what can be done to eradicate them? The SANDF has
trained biokingticists in their service who are eguipped with the knowledge 10 evaluate persons with
such complaints and prescribe an individualised exercise program to address the problem of low-back
pain, The infrastructure is in place for further medical ireatment if the condition is of such nature that
other medical disciplines must be consulted.

Presenily all persons 35 years and older in the SANDF must complete an annual bickinetic evaluation
0 assess their general physical well-being. The evaluation includes resting and exercise/stress EKG
monitoring, resting and exercise blood pressure and heart rate readings, a multi-level exercise test
on a cycle ergometer, determining of bedy composition, flexibility of hamstrings and lower back
abdominal endurance.

Feedback on the evaluation is given to each person after testing. It is the persons choice then fo
follow an individual prescribed program according weakness in the evaluation. All of the SAAF units
have very well equipped gymnasiums which can be used by all members. Home programs are also
given if the person does not wish to use the gymnasium or he/she travels a lot.

According to researchers up to 90% of back operations could be avoided by doing the appropriate
exercises regularly and by teaching people to doing everyday chores in a "back friendly" manner.
Doing things the correct way and exercising must become a lifestyle. The cost of such intervention
is far less than cost of surgery. These interventions will therefore mean a decrease in the loss of
productivity, absenteeism, medical expenses and replacement of skilled personnel.

The bottom line is self responsibility. Individual should not look towards any other person but
themselves for a better back condition.
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" BACK PAIN GROUP

* TABLE 1 PARAMETERS MEASURED IN THE NO REPORTED LOW-

PARAMETER

VALUE

VALUE

| Stature (cm) 169 85 182.00 157.00
Body mass (kg) 72.45 91.00 49.00

| Arm/shoulder strength (kg) 10435 162.00 70.00
 Back strength (kg) 95.15 140.00 45.00
Leg strength (kg) 209.25 320.00 125.00
Abdominal muscle endurance 25.20 46.00 16.00
Flexibility (cm) 40.15 52.60 29.00
1355 172.00 103.00

Exercise heart rate

- PAIN GROUP

TABLE 2 PARAMETERS MEASURED IN THE REPORTED BACK

[PARAMETER

MEAN

VALUE

VALUE

Stature (cm)

170.20 184.00 157.00

Body mass (kg) 69.90 102.00 46.00

| Arm/shoulder strength (kg) 102.35 160.00 36.00
Back strength (kg) 84.20 130.00 55.00
Leg strength (kg) 195.20 320.00 105.00

" Abdominal muscle endurance 2415 34.00 19.00
Flexibility (cm) 39.45 52.00 25.00

Exercise heart rate
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TABLE 3 COMPARISON OF THE PHYSICAL PARAMETERS
MEASURED IN THE NO REPORTED LOW-BACK PAIN GROUP
AND THE REPORTED BACK PAIN

PARAMETER NO LBP LBP
Arm/shoulder strength (kg) 104.20 102.35
Back strength (kg) 95.15 84.70
Leg strength (kg) 209.25 195.20
Abdominal muscle strength 25.20 2415
Flexiblity (cm) 40.15 39.45
Exercise heart rate 1355 137.40

LBP = LOW-BACK PAIN
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