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CHAPTER 1 

INTRODUCTION 

Back injuries are industry's most costly occupational 

health problem in the United States. ·rn addition to the 

cost to industry, the employee also suff;rs from the loss of 

the full function of the back for a peiiod of time. The 

stress of this injury has repercussions for �:i.gnif icant 

others or those close to the employee� ·i�e., the family or 

peers, but this stress is especially si�nificant for the 

employee experiencing the physiological and psychological 

pain. The incidence of back injuries"is high, but fortu

nately only a few are totally disabling and the majority of 

the injuries result in only a short loss'of time from work 

and income. 

Back injuries occur in all types of employees in a 

variety of work situations, from the secretary to the mate

rials handler. With different types of work,· the injuries 

may be due to a variety of causes. The causes of occupa

tional back injuries have been known to be the result of 
. - ,, _ 

tripping on a telephone wire in an office or, for a manual 

laborer, lifting a machine part which has an excessive 

weight for the worker. There are many reasons for 
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occupational back injuries, but lifting and falling are the 

major causes. There is an interdisciplinary team of profes

sionals to help employees protect .themselves from injury. 

This occupational health team includes the occupational 
.. 

health nurse and physician, the industrial hygienist, and 

the safety and industrial engineers. Each has a different 

perspective of the problem, but all have the common goal of 

finding means of decreasing the possibility of an occupa

tional injury, especially the back injury. 

Various program plans that focus on the prevention of 

back injuries have been devised by the occupational health 

team. Historically, the statistics used to justify the 

existence of these programs depended upon incomplete data 

from the employer. It was not until 1970 that standardized 

recordkeeping of occupational injuries and illnesses was 

required by the enactment of·the Occupational Safety and 

Health Act (OSHA). Prior to that time,·itwas the responsi' 

bili ty of the employer· and insurance company to maintain 

records of accidents· and lost work time·· fr.om' that· industry. 

With the strict recordkeeping system·nowrequired; research

ers have available a standard national r·ecordkeeping system 

that can be used to help·understand the :incidence of a 

specific injury' more clearly. Research' data are::, the u·naer

pinnings of a sound back in:J'ury preventioh''program designed 
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for those categories of employees known to be prone to this 

type of injury. 

Problem of Study 

Two questions related to back injuries were investi

gated. 

1. Is there a difference between the incidence of 

back injuries and lost time from work due to a back injury 

in office and manual workers? 

2. Is there a difference between the incidence of 

back injuries with relation to: sex, age, years of service, 

year of the injury, and cause of the injury? 

Justification of Problem 

The back injury has been known to be a problem to 

mankind for at least 5000 years, dating back to the 

Egyptian workers (Snook, Campanelli, & Hart, 1978). 

Bernardino Rarnazzini, the father of occupational health and 

medicine, also noted problems with the back in workers 

during the 17th century (Larkin, 1974). Today the problem 

continues to plague the worker in all types of occupations. 

Chook (1974) noted that about 35% of sedentary workers and 

47% of heavy manual workers have had back injuries. The 

National Safety council (1977) reported that 27% of the 

2.2 million disabling accidents in 1976 resulted in 
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injuries to the trunk, which includes the back, and that 

these 600,000 injuries accounted for only about 4% of the 

cases, half of these never returning to work {Bergquist

Ullman & Larsson, 1977). 

The back injury in industry can be viewed as one of 

less severity or less serious consequences than an injury 

resulting in death or total disability. However, it is the 

number two cause of occupational injury, second only to 

occupational vehicular accidents (National Safety Council, 

1977). The occupational health team has designed programs 

in specific industries to aid in decreasing the incidence 

of back injuries. Assessments have been executed on the 

back injury problem and plans devised in individual compa

nies based on results of these assessments. Researchers 

have attempted to reach this same goal of discovering the 

etiology of the occupational back injury. One of the dif

ficulties encountered with assessments is the historical 

hiring practices of industries. Sexism in the workplace 

has been prevalent in the United States, and it has been 

only in the past few years that equal rights in hiring 

women in male dominated jobs has increased (Hammock, 1979) • 

Because of this factor, together with improved screening 

practices reported in the literature, it is expected that 

the incidence of back injuries will decrease in manual 
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workers through the years. It is important in this era of 

change in the work population to expose any dii'ferences tha't 

may aid in the reduction of injuries. Therefore, because 

research has been limited in the past to manual wo'rkers, 

this study was designed to investigate both types· of 

workers, manual and office. 

The study focused on the difference between office and 

manual workers who have experienced a back inju'ry'.· :: Vari

ables that were available in the data included: sex, type of 

work, age, years of service, cause of the back -:'irijury, 

amount of lost time due to the injury, and the year of the ' 

injury. These variables were investigated for their'impor

tance as related to the incidence of the occupational back 

injury and the difference between manual and office workers 

with this injury. 

Conceptual Framework 

The Neuman Health Care Systems Model is an open systems 

model of stress and reaction to stress (Riehl & Roy, 1974). 

The model is based upon Gestalt theory, which suggests that 

a perceptual field surrounds each person and that this field 

has a dynamic equilibrium. The Neuman model as.sumes that 

�an is a total person and is an open system in interaction 

with the environment. The model consists of a central core, 

the basic structure, and survival factors that are common to 
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all humans. The core is protected by varying factors: 

1. Lines of resistance--internal factors which help defend

the core from a stressor.

2. Normal lines of defense--normal range of responses.

3. Flexible lines of defense--dynamic buffers to protect

the normal lines of defense (Neuman & Young, 1972).

The stressor (any problem or condition which can cause 

instability of the system) produces different degrees of 

reaction of the individual. When the stressor (or 

stressors) breaks through the normal line of defense, the 

interrelationship of physiologic, psychologic, sociocultura� 

and deve+opmental factors of the individual determine the 

degree of reaction. Reconstitution is the "resolution of 

the stressor from the deepest degree of reaction back toward 

the normal line of defense" (Neuman & Young, 1972, p. 265). 

According to Neuman and Young (1972), the stressors, reac

tion, and reconstitution factors can be viewed as intra-, 

inter-, or extrapersonal in nature. 

Interventions according to this model are classified 

as: 

l. Primary prevention--initiated before a stressor and

involves assessment of possible risk factors.

2. Secondary prevention--initiated after a stressor and

involves treatment.
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3. Tertiary prevention--rehabilitation of the individual 

or community focusing on the adaptive process. 

These levels of intervention are interrelated~and can be 

viewed as a circular process (Neuman & Young,;, 1972) • 

An employee with a back injury is used to demonstrate 

application of the Neuman model. The central core is the 

genetic structure, response pattern, ego structure,and the 

basic energy resources of the employee. The stressor could 

be this employee's occupation (manual or office:work), or a 

sudden exertion or unexpected stress on the·worker's back 

from a slip, fall, or lifting a large load. '_The flexible 

lines of defense are the employee's muscle strength and 

the absence of disease of the back or spine. The .. stressor, 

if penetrating the flexible lines of defense~ would try to 

penetrate the normal lines of defense, identified as the 

anatomy of the back and spine and the physiology of the 

structures involved. If penetrated, a back injury would be 

incurred. The lines of resistance will attempt to prevent 

the stressor from endangering the core. 

The degree of reaction is determined by physiologic, 

psychologic, sociocultural and developmental factors. 

Physiologic factors such as the aging process of bones would 

indicate that increased osteolysis would increase the 

degree of reaction. Response to the injury is a 
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physiological factor when examined in terms of structural 

damage, but it can also be a psychologieal variable. The 

employee's perception of the injury and the coping patterns 

developed would be involved. The sociocultural variables 

include the type of job or status of the employee, the 

cultural response of an injury from the employee's family 

and friends, and economic status of the employee. The age 

and knowledge of the job from experience are developmental 

factors and could help to decrease the degree of reaction. 

Age, as a developmental factor, is a positive variable in 

reducing the stressor's action, but physiologically, in~ 

creased age is a negative variable. 

The study attempted to determine if these selected 

variables are related to the occurrence of back injuries. 

If support is found for the relationships, interventions 

can be based upon a better knowledge of the variables. 

Assumptions 

The assumptions applying to this study are: 

1. The back should function without pain. 

2. Back injuries from movement are a result of one of the 

following: 

a. abnormal stress on a normal back, 

b. normal stress on an abnormal back, 

c. normal stress on a normal back unprepared for 
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stress, or 

d. abnormal stress on an abnormal back.

3. Back injuries from a posture abnormality are the result

of an increase in the lurnbosacral angle.

4. Humans are biopsychosocial beings.

Hypotheses 

The hypotheses investigated were: 

1. Manual workers have a higher incidence of back injuries

than office workers.

2. Male: workers have a �igher incidence of back injuries

than female workers.

3. The total incidence of back injuries in manual and

office workers will increase as age of the worker

increases.

4. There will be an increase in the incidence of back

injuries in workers with the increase of years of ser

vice with the company under study.

S. The amount of lost time from work due to back injuries

will be greater in manual workers than in office

workers.

6. Males will have more lost time from work due to back

injuries than females.

7. A higher incidence of back injuries caused by slipping

or falling will occur among office workers than among
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manual workers. 

8. A higher incidence of back injuries caused;by lifting
J .... �. 

,, 

will occur among manual workers than among office

workers.

9. Manual workers will have a decrease in the incidence of

back injuries from 1975 to 1979.

Definition of Terms 

The terms used in this study are defined as follows: 

1. Age: employee's age at time of back injury.

2. Back injury: any complaint of pain in the region of the

back from the atlas (first cervical vertebra:) to the

coccyx (last bone of the vertbral column}. Must be

an occupational injury or illness.

3. Case number: a number assigned to each back injury to

be used instead of names or any other ideI?,,ti;fying

number of the worker.

4. Fall: dropping suddenly and involuntarily (G. & C. 

Merriam, 1976}.

5. Lift: picking an object off of one level and placing

it on another level. Usually a vertical movement, but

may be horizontal (G. & C.  Merriam, 1976).

6. Lost time: the number of scheduled work days a worker

is unable to work due to an occupational injury or

illness.
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7. Manual work: workers engaged in an occupation requir-

ing or involving physical skill and/or energy (G. & c. 

Ivierriam, 1976) • 

8. Occupational ill ... __ ss: any abnormal condition or 

disorder, other than one resulting from an occupational 

injury, caused by exposure to environmental factors 

associated with employment (U.S. Department of Labor, 

1978). 

9. Occupational injury: any injury which results from a 

work accident or from an exposure involving a single 

incident in the work environment (U.S. Department of 

Labor, 1978). 

10. Occupational Safety and Health Administration Log 

(OSHA Log): 

Each employer who is subject to the recordkeeping 
requirements of the Occupational Safety and Health 
Act of 1970 must maintain for each establishment a 
log of all recordable occupational injuries and ill
nesses. Logs must be maintained and retained for 
five (5) years following the end of the calendar year 
to which they relate. (U.S. Department of Labor, 
1978, p. 2). 

11. Occurrence number: a number used to code a repeat 

occurrence of a back injury of a worker under study. 

12. Office work: the administrative personnel, executives, 

or entire staff working in an office; a place such as 

a building, room or suite in ~.vhich service, clerical 

work,or professional duties are conducted (American 
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Heritage, 1970). 

13. Recordable cases on the OSHA Log: 

You are required to record information about every 
occupational death; every nonfatal occupational ill
ness; and those nonfatal occupational injuries which 
involve one or more of the following: Loss of con
sciousness, restriction of work or motion, transfer 
to another job, or medical treatment {other than 
first aid). (U.S. Department of Labor, 1978, p.2). 

14. Slip: to slide on or down on an unstable surface so as 

to fall or endanger one's balance (G. & c. Merriam, 

1976). 

15. Years of service: the number of years a worker has been 

employed by the company under study. A year starts 

January 1 and ends December 31, with a work schedule of 

40 hours per week. If a worker has not worked a full 

year, the years of service will be ranked as below one 

year. 

Limitations 

The study has certain limitations which are described 

below: 

1. All records may not be accurate and complete. 

2. All occupational tasks, either manual or office, do not 

require the same physiological stress. 

3. Individuals may have differing degrees of job satisfac-

tion, psychological coping mechanisms, or social prob-

lerns which may alter their perception of the injury. 
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Adverse psychosocial elements may cause an increase of 

the severity of the back injury and length of lost time 

to the worker (Bergquist-Ullman & Larsson, 1977; 

Pheasant, 1977) • These were not controlled in this 

study. 

4. Physical strength of the arms, torso, and legs may be 

different in the workers and was not controlled in this 

study. 

5. The results of this study can be generalized only to 

the group under study because of the small nonrandom 

sample that was used. 

6. The nonexperimental, nonrandom design and a small 

sample limit the use of statistical analysis on the 

data resulting in the inability to make any causal 

inferences. 

7. The diagnosis of the back injury may be incorrect. 

For example, a pathologic condition not related to a 

back injury such as cancer or vascular insufficiency 

may cause pain and thus incorrect records may occur. 

This study accepted the written diagnosis as valid and 

correct. 

8. It is probable that the sex of the manual worker will 

be biased toward the male worker, whereas, the sex of 
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office workers will probably be equally divided between 

male and female workers. 

summary 

The occupational back injury is industry's major con

cern in employee health and safety. The manual worker has 

been the prime focus in most studies and as a result, the 

office worker has usually been excluded from sa£ety pro

grams in industry. This research was initiated to·give an 

insight into the contrasts and comparisons of the b'ffi"ce 

and manual worker who have experienced a back injury while 

working. The data collected should be able to give health 

planners in industry a fresh insight into an old problem, 

the occupational back injury. 



CHAPTER 2 

REVIEW OF LITERATURE 

The back pain syndrome has been well documented in 

various type of publications from popular magazines such as 

Time to technical journals and books. The reason for so 

much attention to one subject is due mainly to its occur

rence in the general population. It has been estimated that 

60 to80% of the world's population will suffer from back 

pain during their lifetime (Bergquist-Ullman & Larsson, 197� 

Brown, 1975; Wickstrom, 1978). The cause of this problem 

has been reviewed by physicians, engineers, pathologists, 

psychologists, sociologists and others, each theorizing the 

cause of back pain and suggesting treatments according to 

their specialization. The back pain syndrome is a big 

problem, especially for those in industry who have respon

sibilities to those under their employ. The economic and 

social repercussions of back injuries are severe due to the 

loss of a valuable employee, the effect on that employee's 

family, and the possibility of a long term disability which 

brings into focus multiple problems. It costs the nation 

approximately $14 billion yearly for treatment which does 

not include the cost of losing 25 million workdays a year 

15 
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(Goldberg, 1980). Because of the costly nature of this syn

drome, the need for prevention is well understood. Before 

a prevention program can be planned, a review of the back 

pain syndrome and its possible causes is required. 

This chapter gives a brief review of information con

cerning the back pain syndrome. The material reviewed 

begins with a description of the anatomy and physiology of 

the back. Causes of back pain and injuries and demographic 

factors related to back injuries are discussed. The chapter 

concludes with the nurse's role in the prevention of back 

injuries in industry. 

Anatomy and Physiology of the Back 

The back is composed of a spine with 33 vertebrae , each 

superior to the next with a disc between. Each vertebra 

consists of two vertebral arches, two transverse processes, 

a central spinal process , two paired articulating facet 

joints, and vertebral ligaments (Goldberg, 1980). The 

spine as described is able to sustain a load of only four to 

five pounds, therefore,the muscular systems of the back, 

trunk, and abdomen have been considered an integral part of 

the back (Brown, 1975). Two engineering feats the back 

provides are antigravity support and flexibility (Goldberg, 

1980). 

The back consists of four curves. The cervical curve 
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is convex and made up of 7 cervical vertebrae; the next 

curve is a concave thoracic curve encompassing most of the 

12 thoracic vertebrae. The third curve, the lumbar curve, 

is the most important in low back injuries. It extends from 

the 12th thoracic vertebra to the lumbosacral articulation 

producing a convex curve. The tail of the spi ne forms the 

pelvic curve and includes the lumbosacral joint through the 

end of the coccyx. This area is comprised of the five 

sacral and four coccygeal vertebrae which in the adult have 

fused together to form two bones, the sacrum and the coccyx 

(Finneson, 1973). 

As mentioned, the most important segment of the back 

when studying back injuries is the lumbar area. It is esti

mated that three quarters of the world's population have 

suffered from low back pain (Wickstrom, 1978). The lumbar 

area will be the only part of the back described in this 

review but the basic components are the same for other areas 

of the back. 

The vertebrae are largest and thickest in the lumbar 

region. These five vertebrae and surrounding structures 

withstand the majority of weight-bearing the spine endures 

(Finneson, 1973). The lumbar spine is subject to different 

stresses: compression, tension, torsion, and shearing when 

weight is applied to the back by weight of body segments, 
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externally applied loads, and muscle and ligamentous forces 

reacting to the load. The result of these stresses could 

produce physiological injuries of the back structures and 

pain (Frymoyer & Pope, 1978). Chaffin and Park (1973) 

reported that lifting about 100 pounds from the floor can 

produce approximately 2000 inch-pounds at the lumbosacral 

joint. Constant weight-bearing and stress of the vertebrae 

have been held responsible for the formation of microfrac

tures now being seen in the endplates of the lumbar verte

brae (Chaffin & Park, 1973; Frymoyer & Pope, 1978). The 

vertebrae in this region have been known to develop spurs 

and other bone deformations. 

The ligaments and the intervertebral discs protect the 

bony structures from touching except at the arthrodial 

joint where the two facets of the vertebral body meet in a 

gliding motion to produce flexion and extension of the lum

bar spine. The intervertebral disc is a gelatinous 

structure which rests between the vertebrae while ligaments 

surround it collectively and connect to different spinal 

processes •. Therefore, the disc is completely enclosed in 

a ligamentous structure. When these ligaments are strained 

or weakened, the disc may protrude or herniate resulting in 

a syndrome known to many as a "ruptured disc". A degener

ative or herniated disc accounts for symptoms in 
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approximately 70% of working men with chrori{c or recurrent 

back pain (Rowe, 1971). 

Without the muscles of the back· and abdome·n:,'· the'• body 

would be unable to withstand any significant weight-bearing 
, \,, 

1

(Brown, 1975; Troup, 1978). Davis (1979)·. reporte'd that 

there is a linear relationship between the,-'forc'es acting on 

the lower spine and the magnitude of the pr'essures within 

the abdominal cavity. But others reporte{d'that �h\�n testing 

61 nursing aides, the group without back pa:in had much 

higher quadriceps torque than the bac'k pairi'' gr;up, but the 

trunk torque between the two groups did not differ (Dehlin, 

Berg, Hedenrud, Andersson, & Grimby, · 1978T: ,. r't·:·l's known 

that the abdominal muscles are important to 'the: strength of' 

the back, but there remain questions on the' exa:ct function 

that each muscle performs. Basically/the ·lumbar muscles 

have very strong extensor muscles; whereas, the ·abdomen - has 

strong flexors. The back also moves lateraliy i'nvol'ving 

muscles of the back and abdomen together (Finneson, 1977). 

The nerve supply of the lumbar back,,, obtained from 

branches of the sinuvertebral nerve, .supplies se�sor? fibers 

to the skin, muscle, fascia, ligaments, arthrodial joints·, 
"" � , , 

and spinal dura mater. It has been discovered that the 

intervertebral disc is void of sensory fibers and that pain 

from herniated disc is due to muscular fatigue,. or, postural 



20 

stress, injury, or degenerative disease which causes_ 

pathological changes (Finneson, 1973). The pathological 

changes could cause the disc to exert pressure upon the 

nerves which supply the back. Primary back pain can spread 

up or down the spine and may refer the pain to the buttocks 

or thighs. Secondary pain is pain in the back or lower 

limbs due to mechanical disturbances or degenerative changes 

in the nerves which supply the back or legs. There are 

several diagnostic tests to aid in the interpretation of 

back pain and determine the area of injury or disease so 

treatment can be initiated properly (Troup, 1978). 

The back works as a unit, each section interacting with 

another to enable one to bend, stand, walk, sit, and perform 

other movements of the body. When a worker experiences a 

back injury, the pain is felt during most movements that 

the worker must make. The ability to cope with this pain 

is stressful since there is usually a constant reminder of 

the pain (Bergquist-Ullman & Larsson, 1977). 

causes of Back Pain and Injuries 

People suffer back pain for many reasons. Bergquist

Ullman and Larsson (1977) reported these factors that 

contribute to low back pain: heavy industrial work, fre

quent or occasional lifting, excessive or accidental 

bending, sudden maximal efforts, prolonged postures, and 
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forceful movements. Triggers of low back pain are: weight 

lifting, bendin4 and rotation. Wickstrom (1978) added past 
 

injury, difficult work postures, too fast a wq:;-�pac,e,.whole

body vibrations, and unfavorable climates to the above 

listing. 

Some weaknesses of the body are: poor .. tone of abdomi

nal musculature with increased lumbar lordosis, scoliosis 

with asymetrical pull of muscles, congenital disorders, 

metabolic and inflammatory diseases, and degenerative 

diseases (Goldberg, 1980). Chook (1974) attached figures to 

the causes of low back pain. He stated that 70% of low back 

pain cases were caused by discogenic abnorma�i .. ties, 20% 

inflammation of the vertebrae, and the remainfng 10% were 

other miscellaneous causes. He noted that body position 

and posture may be other factors to consider. Bergquist

Ullman and Larsson (1977) reported a difference between 

employees who stood for four hours or more per day and those 

employees who sat for two hours or less per.day. They also 

stated that frequent bending, twisting, lifting,and ,force

ful moves resulted in more low back pain than did working 

in a fixed posture. 

Magora (1970) believed that there is a direct relation 

between low back pain and the subjective assessment of a 

high degree of physical effort. Occupational requirements 
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such as prolonged. sitting, repeated bending, and sudden 

maximal physical eff·orts were linked with i·a 1 higher incidence 

of low back pain (Magera & Schwartz·; 1978). Employees ';that 

are allowed a variety of work positions· will suffer less 

back pain than employees that are"allowed only one wdrk 

position during the day. Studies· indicate that e�ployeJ� · 

with sedentary occupations over several years have higher 

incidence of disc herniations, as weir as.those'employees 

who must stand to perform their job', (Bergquist-Ullman & 

Larsson, 1977; Davis, 1979).

A greater increase of spinal stress �xisti when a 

person is sitting than when standing erect or leaning for

ward. In addition, a creep effect on the s�ine adcounts ·for 

reduction of height in a person dur�ng th� dai and its 

recovery at night. If the spine is sub�jected tO postural 

stress for a sufficient period of time, 
1

the spine will 

stiffen as well as shorten (Troup, 1978). · ou·ring electro

myoelectric studies, it was noted ·that higher·: levels of 

myoelectric act±vity were observed 'in the·thoracic area·in 

a person who was sitting than in a person who "was staddi:ng. 

Also the disc pressure was greater when .ther� was·: unsup� . 

ported sitting than when standing, ·but disc pressure was 

lowest when sitting with a straight· back ·(Andersson, 

Ortengren, Nachemson; Elfstrom, & Br�man, 1975) .·" 
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Chaffin, Herrin, and Keyserling (1978), presenting a 

differing opinion, noted that back pain incidence and 

severity do not depend on either the frequency of maximal 

efforts on the job or the combination of frequency times and 

the relative strength loading of the worker. He found back 

tissues to be as subject to failure under occasional over

stresses such as a heavy exertion with a slip or fall as 

when frequently stressed. He felt that frequent exertions 

may actually strengthen the back over time. 

Injuries to the back of a worker are usually reported 

after lifting or pulling an object or after a slip or fall. 

Office workers have been known to have back pain upon 

arising from a sitting postion (Harley, 1972). Researchers 

reported a group of back patients of which 64% of the pa

tients employed felt factors at work were predisposing to 

back pain. Of the patients, there was no significance in 

the posture they maintained while working; 40% performed 

light desk work, 31.3% moderate work, and 28% reported 

heavy manual work (Currey, Greenwood, Lloyd, & Murray, 1979). 

Others have also reported back injuries by the type of 

work an employee is involved in. The incidence of injuries 

is at times higher in the manual group than in the office 

group (Bergquist-Ullman& Larsson, 1977; Magora,1970; Rowe, 

1971; Wickstrom, 1978). In contrast, Harley (1972) studied 
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48 cases of back injuries and determined 15 (31%) were due 

to lifting or bending but 33 (69%) had occurred in occupa

tions with light work requiring no heavy stress or physical 

effort. There are some occupations which are stated to be 

in a high risk group for back injuries. Such groups are: 

truck drivers who drive more than ten miles per day, heavy 

industrial workers, nurses, and athletic activities such as 

golf, tennis, baseball, gymnastics, and football (Brown, 

1975; Magor�, 1970; Troup, 1978). 

Other factors such as height,.weight, and time of year 

have been investigated to determine if there was a relation

ship between these factors and back pain. Rowe (1971) found 

that height, weight, or peculiarities of body structure of 

the lumbosacral area were not useful predictors of .back be

havior. Tauber (1970) reviewed factors of height and time 

of year in relationship to back pain. He stated that p�ople 

5 ft. 11 in. or taller constituted 46% of the chronic cases 

of back pain he examined and 36% were 6 ft. or taller. In 

the population studied, 29.3% were 5 ft. 11 in. or -taller .. 

and 21% were 6 ft. or taller. He also reviewed the seasonal 

onset during a four-year period and found high frequencies 

in September, August, May, and July. 

It appears that although back pain can affect any group 

of workers, such as those involved in light work in an 
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office or heavy work as experienced by manual laborers, the 

manual laborer seems to have a much higher incidence of back 

pain. The cause of that injury is due equally to mechanical 

forces as it is to a sustained posture. There may be hered

itary and psychological factors involved which have an impact 

on the incidence of back pain but because of the difficulty 

in studying these factors, they will not be discussed. 

Demographic Factors in Back Injuries 

Sex and age of a population are two of the most common 

factors reported in groups studied. It has been found in 

some studies that male and female workers have about the 

same incidence of back injuries (Bergquist-Ullman & Larsson, 

1977; Currey et al., 1979). Others report that males have 

an increased incidence of back injuires (Magora, 1970; 

Harley, 1972). Brown (1975) noted that the frequency of low 

back complaints were similar for the two sexes, but that 

twice as many males as females undergo spinal surgery. 

Beipg male or female may have some influence on low 

back pain because of pathogenic causes. Magora and Schwartz 

(1978) found that sacralization of the spine was not shown 

to be the cause of or be a predisposing factor to low back 

pain; but that the majority of men with sacralization did 

have low back pain whereas, the majority of women with 

sacralization did not. 
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Age is a controversial factor when reviewing popula

tions with back pain. Some investigators have discovered 

that a higher incidence of back pain was found in those 

under 30 years of age than those 30 years of age or above 

(Bergquist-Ullman & Larsson, 1977) . Likewise, Tauber 

(1970) found the highest incidence of back pain in the 18 

to 24 year age group and next was the 25 to 34 year age 

group. Median ages were found to be 34.5 years of age with 

a range of 17 years to 64 years (Bergquist-Ullman & Larsson, 

1977), 39.5 years of age in nonworker's compensation cases 

and 41.9 years of age in worker's compensation cases 

(Kertesz & Kormos, 1976) , and 45 years of age with a range 

of 17 years to 79 years (Currey et al., 1979). Then there 

are those that view the aging process as a reason for low 

back pain in later life. Brown (1975) noted that disc 

degeneration and generalized osteoarthrosis appear in men 

who have experienced back injuries. Back pain reaches a 

peak during the third, fourth and fifth decades which cor

responds to the peak incidence of surgical procedures in 

those age groups. He believes that the decreased mobility 

which accompanies spinal degeneration serves to stabilize 

the spine and leads to a decrease in low back pain in 

later life. Others found an even distribution of ages in 

the groups they studied (Chaffin & Park, 1973; Harley, 1972). 
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How long an employee has been on a job appears to have 

some bearing on the incidence of low back pain. Harley 

(1972) stated that the majority of cases appeared after 15 

to 25 years of work. Magora (1970) agreed.and commented 

that there seems to be a direct relationship between the 

appearance of low back pain and the length of time an em

ployee is in the same occupation. Low back pain is also 

reported to have a significantly higher incidence at 

p��Q25 when the worker has had a number of past episodes of 

back pain (Chaffin & Park, 1973). 

The last factor reviewed is the amount of lost time 

encountered due to a back injury. Employers are concerned 

with this problem due to the loss of a knowledgeable 

employee and the increased stress caused to fellow employees 

or the satisfactory operation of a department. The low 

back syndrome has been shown to be responsible for a loss 

of four hours per employee per year (Chook, 1974). In 

Sweden about 10 to 15% of all lost workdays are due to 

back pain (Bergquist-Ullman & Larsson, 1977). Canada, in 

1975, had 48,839 low back injuries; of these 32,952 reported 

lost time from work. It was reported that 90% of the 

workers with low back injuries returned to work within 

13 weeks, but 3,300 cases required total disability compen

sation (McCracken, 1977). The National Safety Council 
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(1977) attributes 10% of all lost workdays in the United 

States to back pain. Goldberg (1980) found that low back 

pain accounted for 25 million lost workdays. In Harley's 

(1972) study the mean lost time was 56 days while the medi

an was 19 days. When the two long term cases are removed 

(439 and 567 days) the mean becomes 36 days. It is inter

esting to note that back pain patients with more than six 

months work incapacity have been found to be comparahle in 

number with those unfit due to rheumatoid arthritis and 

heart disease (Bergquist-Ullman & Larsson, 1977). 

Manual workers seem to have a longer initial episode 

p�.01; a longer duration of absence, E�oOOl; and an increase 

duration of sick leave during relapses, E�-01 than among 

office staff (Bergquist-Ullman & Larsson, 1977). Chaffin 

et al. (1978) believe that manual workers either have more 

SP-Vere organic tissue damage in the back or manual workers 

are prohibited from quickly returning to work because of the 

heavy manual labor which may reinjure the back. In another 

study, it was found that heavy laborers with a back injury 

lost about 125 workdays per case (Chaffin & Park, 1973). A 

large electronics industry which has a majority of light and 

moderate work had a mean of four lost workdays per case with 

a mode of two days. Manual workers had a greater amount of 

lost time than off ice wor.kers in the above two studies. 
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The Nurs·e·• s· Role in Back Tnjury Prevention 

The occupational health nurse is one of a team of 

professionals trained in helping the employee maintain a 

healthful environment and aid in the maintenance of the 

employee's health. The nurse may be involved in preplace

ment exams to identify the employee who may be at risk to 

an illness or injury (American Nurses Association, 1968). 

An assessment is done, including a survey of the back and 

neurological functions of the back and legs. Once an em

ployee is hired, if the employee is injured on the job or 

if a past injury or illness is aggravated by the workplace, 

the employer is held responsible under laws of worker's 

compensation (U.S. Department of Labor, 1978). The pre

placement exam does not guarantee that an employee who may 

have had a back injury be identified. The exam does allow 

the nurse to have a baseline of that employee•s health; the 

nurse can then refer the employee to health services 

available. The nurse, .. by using preplacement exams, can 

assist in proper employee job placement which may prevent 

possible injury. The nurse can advise that the employee be 

placed in certain areas of the company that would conform 

with any handicap, past injury, or possible physical weak

ness which may be displayed (Higgins, 1973). 
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If an employee is injured on the job, the nurse is 

usually first on the scene and is responsible for prompt 

treatment and referrals. Rehabilitation of an injury is 

performed at some employee health clinics with the nurse 

supervising the treatment and instructing on home care 

(Bernhardt, 1975). The prime source of assistance an occu-

pational health nurse can provide is the identification of 

workers at risk and prevention of accidents and illness. 

The occupational health nurse is in a unique situation 

as compared to other health providers. But using philoso

phies and skills of a community heath nurse combined with 

skills and knowledge of industrial hygienists, the occupa

tional health nurse can assess a workplace and identify 

areas which would promote back injuries. Records which are 

available to the nurse enable an epidemiologic perspective 

on the identification of risk areas or workers in risk of 

back injuries (McMichael, 1975). The skills of industrial 

hygienists involve careful examination of the work areas. 

This project can easily be accomplished by the nurse during 

a walk-through survey. Once the data have been collected, 

processed, and evaluated, the nurse uses this information 

and prepares plans of action for the initiation of a pre

vention program. 

The occupational health nurse is seen as both a health 
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provider and a teacher. Back injury prevention programs 

have been successfully implemented by the occupational 

health nurse, but occupational health programs are best 

fulfilled when members of the occupational health team; 

nurse, physician, ep.g:ineer, and allied personnel, provide 

the service jointly and cooperatively (Brown, 1956). Each 

adds expertise in each subspecialty of occupational health 

to the program. The employee receives a comprehensive pro

gram designed to meet the needs of that specific company. 

Because the back injury problem is widespread, compa

nies have profited by offering prepared video taped programs 

and other types of multimedia programs for various work

forces and health clinics. There are groups of nurses with 

expertise in health education who have incorporated. These 

nurses sell health and safety education programs to corpo

rations that lack occupational health programs (Ermis, 1980). 

The nurse is an integral part of the occupational 

health team but at times the nurse may be the only health 

and safety professional at a workplace. The nursingprocess; 

assessment, identification of needs, planning and evaluation, 

is used for any prevention pr9gram in an occupational set

ting. In addition the nurse may use skills of the industrial 

hygienist, epidemiologist, and educator to have successful 
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occupational health services and prevention programs for 

the workforce (Brown, 1956). 

Summary 

The back is a marvelous structure allowing the body to 

stand erect and move. Although the back is known to per

form engineering feats of movement and support, areas of 

the back such as the lumbosacral area are targets for pain 

from injury or pathological causes. Manual workers tradi

tionally have had a high incidence of back injuries, but 

currently the incidence of back injuries in the office 

worker is becoming apparent. The concerned employer will 

take the responsibility to provide safety in the workplace. 

The nurse as a member of the occupational health team can 

intervene and provide a service to help in the reduction 

and prevention of back injuries. The team assesses the 

employee population and the environment of the workplace 

and plans an appropriate prevention program. 



CHAPTER 3 

PROCEDURE FOR COLLECTION AND TREATMENT OF DATA 

This study was a four-year none...xperimental, descriptive, 

retrospective study of selected factors which may be in

volved in back injuries of employees in an energy producing 

company. The descriptive research design is very useful in 

relating specific phenomena and possible related factors 

(Polit & Hungler, 1978). 

Setting 

This research used records of a worldwide oil, coal 

and metal mining, exploration, drilling, refining, and 

distributing company headquartered in the southwest United 

States. The worldwide company population is approximately 

8,000 employees; of these about 5,600 employees are within 

the United States. The records used were a composite of 

all accident records, including the OSHA Log, from all 

job sites in the United States. The records are stored in 

the Safety Department of the corporate office. 

Population and Sample 

The sample was selected from a company's population 

of approximately 5,600 employees in the United States; 
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2,900 office workers and 2,700 manual workers. Accident 

report records and personnel records were used to gather the 

data. A nonrandom sampling procedure was used to select 

all full-time employees recorded in the accident report 

records with a complaint of an occupational back injury oc

curring between the time frame of January 1, 1976 to 

December 31, 1979. The whole population of employees com

plaining of a back injury was used as the sample. The 

sample was divided into two strata based on the type of 

work, manual or office. Each case was numbered with a case 

number and an occurrence number. 

Protection of Human Subjects 

Before data collection began, permission was obtained 

from the Texas Woman's University Human Rights Committee and 

from the company whose records were used (Appendix A). No 

worker number, Social Security number, or other identifying 

name or number was used on the instrument. The instrument 

incorportated the use of a code number for each worker used. 

This code number corresponded to a separate listing of 

employee names so that collection of data, if needed, from 

personnel records was possible. The accident report and 

personnel records are property of the company and thus no 

release was needed from the workers whose records were used 

for study data. No one except the researcher had access 
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to the code/name sheet. All records were reviewed at the 

company's corporate office and no record was removed from 

company property. 

rnstrument 

A tabular and columnar transfer sheet was used to 

collect data on each recorded back injury from the accident 

report records and personnel records (Appendix B). 

Data Collection 

A tabular and columnar transfer sheet was used to 

collect data from the 1975-1979 accident report records of 

the company. After the collection of the 1975 accident 

report records, it was apparent that the 1975 records were 

grossly incomplete. The manager of the department stated 

that the department had only begun to grow and the corpora

tion had merged several of the present companies in the 

years 1974 and 1975 resulting in a gap of information for 

these two years. The records for the corporation were 

known to be complete from 1976 until the present. The 

information from these records included those variables in 

the hypotheses; age, sex, years of service, cause of the 

back injury, amount of lost time, type of work, and year 

of the injury. Personnel records were used if the accident 

record did not contain all the information needed. 
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Treatment of Data 

The data were described and analyzed by use of descrip

tive and inferential statistics. The measurements for 

central tendency and variability are: 

Type of work: mode, percentages 

Sex: mode, percentages 

Age: mean, standard deviation 

Years of service: mean, standard deviation 

Lost time: mean, standard deviation 

Cause of injury: mode, percentages 

Year of injury: mode, percentages 

The Chi-square and the Mann-Whitney U were the two statis

tical tests used for inferential data analysis. A one way 

Chi-square was calculated on all demographic variables: 

type of work, age, sex, and years of service. The cause of 

injury, lifting or slip/fall, was tested with the use of a 

two way Chi-square. A contingency coefficient between 

the variables. 

The Mann-Whitney U statistic was used to test the 

difference between the amount of lost time from work in 

office and manual workers. The Mann-Whitney _U requires that 

the amount of lost time, which was ranked, from both office 

and manual workers be combined, in order, from the least 
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amount of lost time to the greatest amount of lost time 

and a U value calculated for each_ group. At an alpha level 

of p <o05, a� table was used to compare the calculated U 

and the tabled U to determine rejection or retention of the 

null hypothesis. The descriptive and inferential statistics 

together gave information on the relationship between the 

variables in these two groups of employees. 



CHAPTER 4 

ANALYSIS OF DATA 

This descriptive study investigated workers' compen

sation claims to determine if there was a difference between 

the incidence of back injuries in manual and office workers 

and if there was a difference in lost time because of this 

injury in the two groups. Other factors of age, sex, years 

of service and cause of the injury were studied to determine 

their relationship to the incidence of back injuries. The 

year the injury occurred was studied to identify the pres

ence of an increase or decrease in the incidence of back 

injuries with the change of hiring practices in the manual 

workforce. 

This chapter presents a description of the sample and 

the findings of the study. The chapter concludes with a 

summary of the study's findings which includes the results 

0£ each hypothesis tested. 

Description of Sample 

This sample was comprised of 336 cases of workers' 

compensation claims from January 1, 1976 to December 31, 

1979. Each claim was for a back injury and contained the 
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following data: sex, age, years of service, type of work, 

cause of injury, amount of lost time due to the injury,.the 

year the injury occurred, and the number of hours per day 

the employee worked. This last variable allowed the exclu-

sion of all part-time employees from the sample. 

The sample was divided into two strata, manual and 

office workers. There were 298 (88.7%) manual workers and 

37 (11.0%) office workers. One case (.3%) could not be 

classified and was therefore dropped from the data analysis. 

The sample consisted of 304 (90.5%) males and 32 (9.5%) 

females. Of these, there were 278 (83.0%) male manual 

workers and 25 (7.5%) male office workers; 20 (6.0%) sub 7 

jects were female manual workers while 12 (3.6%) were female 

office workers (Table 1). 

Sex 

Male 

Female 

Total 

Table 1 

Crosstabulation Table of Males and 
Females by Type of Work 

Manual Worker Office worker 
n percent n percent n 

278 83.0 25 7.5 303 

20 6.0 12 3.6 32 

298 89.0 37 11.0 335 

Total 
percent 

90.4 

9,. 6 

100.0 
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Ages ranged from 18 to 64 years with a mean age of 

36.6 years and a mode of 28 years. The standard deviation 

was 12 years. 

Years of service to this company ranged from less than 

one month (2.7%} to 40 years (.3%) with 7 cases missing 

this information. The mean years of service was 16 years 

with a median of 2.97 years; the mode was 1 year of service 

while the standard deviation was 7.45 years. 

The cause of the back injury was divided into two 

categories of slipping/falling or lifting. There were 

157 (46.7%) slipping/falling type injuries compared to 

179 (53.3%) lifting type injuries. When reviewing the cate

gory of injury by type of work, there were 140 (41.8%) 

slipping/falling type injuries by manual workers and 16 

(4.8%) by office workers. Lifting injuries accounted for 

158 (47.2%) injuries by manual workers and 21 (6.3%) inju

ries by office workers. 

The amount of lost time an employee required for an 

injury ranged from a minimum of no lost time to a maximum of 

600 days. There were 161 (47.9%) cases reporting no lost 

time and 5 (2.5%) with 100 or more lost days. The mean 

days of lost time was 11.93; the median was .96 days with a 

mode 0£ 0 days and a standard deviation of 43.3 lost time 

days. 
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It was hypothesized that the incidence of back injuries 

would decrease in the manual workers from 1975 to 1979. The 

data for 1975 were not used. In 1976 there were 74 (22.1%) 

back injury cases, 73 (21.8%) cases in 1977, 108 (32.2%) 

cases in 1978 and in 1979 there were 80 (23.9%) back injury 

cases. Table 2 presents the incidence and incidence rate 

of office and manual workers who have experienced a back 

injury by the year 0£ the injury and divides each strata 

into males and females. 

Table 2 

The Incidence and Incidence Rate of Manual 
and Office Workers with Back Injuries 

by Sex and Year of the Injury 

Year 

Group 1976 1977 1978 
n :eercent n ;eercent n 2ercent n 

Manual 
Male 63 2.56 57 1.93 89 3.40 69 

Female 2 1.36 6 2.98 9 5.30 3 

Office 
Male 6 3.53 6 3.85 8 4.50 5 

Female 3 3.38 4 3.57 2 1.90 3 

1979 
percent 

2.70 

1.92 

2.75 

2.70 
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Findings 

To test the first hypothesis of the study, "Manual 

workers have a higher incidence of back injuries than office 

workers", a! test for difference between proportions was 

used. The proportion of manual workers was �1098 and the 

office group was .0127. A z = 2.7301 was calculated which 

was significant at E <.05. Therefore, it was concluded 

that manual workers had a significantly higher incidence of 

back injuries than office workers. 

The second hypothesis stated that male workers have a 

higher incidence of back injuries than female workers. In 

the sample there were 304 (90.5%) males and 32 (9'.5%) fe

males. The company reported a total of 4,374' (77.6%) males 

and 1,254 (22.4%) females employed in one year. AZ test 

for difference between proportions was used to test 

this hypothesis. The proportion of males with a back 

injury was .0695 while that for females was .0253. AZ 

value of 7.49 was calculated which was significant at 

£ <.05. It was concluded that there was a significantly 

higher incidence of back injuries in males than temales. 

A Chi-square was used to analyze the difference in the 

incidence of back injuries between manual and office 

workers by sex. A Chi-square value of 22.31 with 1 degree 

of freedom was significant at p = .001. It was concluded
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that there was a signif.icantly higher incidence of injuries 

in the male manual workers than in female manual workers or 

office workers, rnale-·or. female. 

The third hypothesis tested was that the incidence of 

back injuries would increase as the age of the worker in

creased. T�e age range was from 18 years to 65 years. The 

most frequent age at which a back injury occurred was 28 

years. A Chi-square was used to test differences on the 

variable of incidence of back injuries between employees 

39 years of age and below and employees 40 years of age and 

over. Data analysis indicated that the younger age group 

had significantly more injuries than the older age group 

with a Chi-square value of 8.5952 and l degree of freedom 

(p < .001, Table 3). 

Table 3 

Incidence of Back Injuries by 
Age of Worker 

18 to 39 Years 
n percent 

204 61.0 

40 to 65 Years 
n percent 

130 39. 0. 

x2 (1) = a.5952, E. � .001

Total 
n percent 

334 100.0 
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The incidence of back injuries will increase with the 

increase of years of service was the fourth hypothesis 

tested in this study. A Chi-square value of 50.124 (p<.001) 

indicated there was a significant difference between the· 

categories of years of service. The incidence of back inju

ry did decrease significantly with an increase in the 

employee's years of service with the company (Table 4). 

1 or Less 

Table 4 

Crosstabulation Table of Back Injury 
Incidence by the Employee's 

Years of Service 

1.2 to 5 5.5 to 20 21 or More-

n percent n percent n percent n percent 

106 32.2 109 33.2 85 25.8 29 a.a

� (3) = 50.124, E < .001 

Total 

n percent 

329 100,0 

The fifth hypothesis stated that the amount of lost 

time would be greater in manual workers than office workers. 

A calculated U of 4985.5 (£ = .329) indicated that there 

was no significant difference in the incidence of back i_n_j!-1-

ries between the two groups. 

The sixth hypothesis stated that males would have more 

lost time from work than females. A Chi-square test 
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indicated there was no significant difference between the 

length of lost time between the males and females in this 

sample. 

It was hypothesized that office workers would have a 

higher incidence of back injuries caused by slipping or 

falling while manual workers would have a higher incidence 

of lifting accidents. A calculated Chi-square of .06504 

{E = .7987) indicated that manual and office employees 

did not differ significantly on incidence of back injuries 

due to slipping/falling or lifting. 

The last hypothesis tested was "Manual workers will 

have a decrease in the incidence of back injuries from 1975 

to 1979". The data for 1975 were not used because of the 

lack of a guarantee of its accuracy and completeness. The 

data from 1976 to 1979 were tested by use of a Chi-square 

test. A Chi-square of 1.05667 (E = .7875) was calculated 

and therefore it was concluded that there was no significant 

difference in the number of injuries by the year the injury 

occurred. To further test the difference between males and 

females in the manual and office groups a Z test for differ

ences. between proportions was calculated between males and 

females of each group for each year. These proportions 

were tested to identify any trends associated with the 

increase of women in the manual workforce. As stated 
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previously, Hammock (1979) reported a decrease of accidents 

in women in the manual workforce compared to men in the 

same workforce. In the present study, there was no 

significant difference between men and-women -and the 

incidence of back injuries in either manual or office 

workers during any of the four years studied. 

Summary of Findings 

This four year descriptive study used a sample of 336 

employees who reported an occupational back injury. The 

study investigated the difference between manual and office 

workers in relation to the incidence of back injuries and 

the employee's lost time from work due to the back injury. 

The difference between the incidence of back injuries and 

the variables of sex, age, years of service, year of the 

injury and cause of the injury were also studied. 

The manual worker was found to have a significantly 

higher incidence of back injuries in the company studied as 

compared to office workers. Male workers also had a higher 

incidence of back injuries than did female workers. 

The first two hypotheses relating a higher incidence of 

back injuries in manual workers and male workers were sub

stantiated. The third hypothesis was rejected; the total 

incidence of back injuries did not increase with age in 



47 

manual and office workers. The younger age group had a 

significantly higher incidence of back injuries. 

The fourth hypothesis was also rejected. The incidence 

of back injuries decreased with the increase of years of 

service with the company under study. A higher incidence 

of back injuries was noted in groups with five years of 

service or less. 

Hypotheses five to nine were rejected. Data analysis 

indicated that two groups, office and manual workers, were 

similar regarding: length of time the worker lost due to 

the injury, cause of injury by lifting or falling/slipping, 

and the year of the injury. 

This chapter has described the sample and data analysis 

used to test nine hypotheses. Of these nine hypotheses, 

four were retained and the remaining five were rejected. 



CHAPTER 5 

SUMMARY OF THE STUDY 

This descriptive study investigated differences be

tween two groups of workers in the same corporation who 

had experienced an occupational back injury. Office and 

manual workers were compared in relation to their incidence 

of back injuries. In order to identify differences or 

similarities, age, sex, amount of time lost due to the 

injury, reason for the injury, and number of years the 

employee had worked for the compan½ were compared between 

office and manual workers. The last variable studied was 

the year of the injury to determine if the increase of 

female workers in the manual workforce had an affect on the 

incidence of back injuries. This chapter presents the 

summary of these investigations, the findings of the data 

and their relation to other research, conclusions, implica

tions, and recommendations for further study. 

Summary 

The occupational back injury is a major problem in 

most industries. The incidence of this problem is wide

spread, involving about 60 to 80% of the industrial 
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population (Bergquist-Ullman & Larsson, l977·; Brown, 1975; 

Wickstrom, 1978} ·;-� · The' employer- tends to view·· the back 

problem· 1 primarily,'· as an economic� burden tc,'.: the company. 

Goldberg, (1980)'·-·reporte'd that 25 million workdays a year 

were lost, due to back injuries. This study was planned 

and conducted to increase information on back injuries in

an office situation. The study also compared office and 

manual workers who have experienced occupational back 

injuries in terms of selected demographic variables. 

This study was a four-year descriptive, nonexperimen

tal, retrospective study of selected factors which were 

thought to be involved in occupational back injuries. The 

sample was obtained from a large oil and gas corporation 

in the southwest. This corporation was selected for its 

office and manual worker population and assurance of 

availability of complete and accurate records. The instru

ment used was a columnar transfer sheet. The data on each 

variable were found in workers' compensation accident re

ports or personnel files. Of the 336 cases reported, seven 

had data missing on one of the seven variables. 

The sample was divided into two strata, office workers 

and manual workers. The data were analyzed by inferential 

statistics, and included the tests: Chi-square, Mann

Whitney u, and z test for differences between prop?�tions. 
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The sample provided data to test each of the nine hy

potheses proposed. These hypotheses were tested to iden

tify any significant differences in incidence of back 

injuries between the two groups and selected demographic 

variables. 

Discussion of Findings 

This study addressed nine hypotheses concerning office 

and manual workers with back injuries. The findings of 

the data analysis will be discussed in relation to pub

lished research in this chapter. The first hypothesis com

pared the incidence of back injuries in manual and office 

workers. Manual workers did have a significantly higher 

incidence of back injuries than office workers. These 

findings are consistent with those of Magora (1970) who 

concluded that there was a direct relationship between low 

back pain and physical effort. These findings also concur 

with several studies that indicated the incidence of back 

injuries is usually higher in manual workers than office 

workers (Bergquist-Ullman & Larsson, 1977; Rowe, 1971; 

Wickstrom, 1978). In contrast, Currey et al. (1979) found 

that the manual and office worker had no significant 

difference in the incidence of back injuries. 

The difference in the incidence of back injuries 

between males and females was investigated in the second 
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and sixth hypotheses. There was a significantly larger 

number of males in the sample than females and also a 

significantly larger number of males in the manual group 

than males in the office group. Magora (1979) and Harley 

(l972) found a higher incidence of occupational back 

injuries among males than females. In contrast however, 

several studies have reported similar incidence of occupa

tional back injuries among males and females (Bergquist

Ullrnan & Larsson, 1977; Currey et al, 1979). Investigating 

the relationship between males and females and the amount 

of lost time from work due to the injury as stated in the 

sixth hypothesis, it was found that there was not a signif

icant difference between males and females in lost time 

reported due to the injury. It was previously thought 

that males would have more lost time than females. 

The incidence of back injuries was hypothesized to 

increase with the increase of the age of the employee. 

This was not found to be true. The modal age was 28 with 

50% of the injured workers 34 years of age or younger. 

Employees less than 40 years of age had a significantly 

greater incidence of back injuries than did those 40 years 

of age or more. This agrees with Tauber (1970) who found 

the highest incidence of back pain was in the 18 to 24 year 

age group and second highest was the 25 to 34 year age group. 
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Brown (1975) also found a decrease in incidence of back pain 

in later life. Other studies indicated that groups of 

employees with back injuries had even age distributions 

·{_Chaffin- & Park, 1973; ·Har.ley, -1972) • 

The incidence of back injuries by years of service 

was investigated in the fourth hypothesis. It was found 

that most of the back injuries occurred during the employ

ee's first five years of service. This is different from 

studies of Magora (1970) who found a direct relationship 

between length of employment and appearance of low back 

pain and Harley (1972) who noted that most cases occurred 

after 15 to 25 years of work. 

The amount of lost time due to a back injury between 

manual workers and office workers was investigated in 

hypothesis five. Manual workers did not have a greater 

amount o£ lost time from work due to back injuries than 

office workers as expected. Bergquist-Ullrnan and Larsson 

(1977) had found a significant difference between manual and 

off~ce workers and the amount of absence due to a back 

injury in their study of a Swedish Volvo plant. Chaffin 

and Park (1973) reported that a heavy industrial plant had 

125 lost workdays per case whereas an electronics industry 

with light and moderate work had a mean of 4.0 lost workdays 

per case. 
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The cause of the injury was investigated by two hypoth

eses. First it was determined if more back injuries due to 

slipping or falling occurred in the office group than in 

the manual group. There was no difference between manual 

and office workers due to a slipping or falling accident. 

Nor was there a difference between the number of back 

injuries due to lifting between office and manual workers 

as anticipated in the eighth hypothesis. Chaffin (1978) 

found that back tissues were subject to failure under occa

sional overstresses such as found with a slip or fall or 

when the back tissues are frequently stressed. In 

addition, Harley (1972) studied 48 cases of back injuries 

and found no difference between lifting or bending or 

in occupations with no heavy stress or physical effort. 

The ninth hypothesis was concerned with the year of 

the injury. It was hypothesized that the incidence of back 

injuries would decrease from 1975 to 1979. The data for 

1975 were not used as stated earlier, but during the four 

years studied, there was no difference in the incidence of 

back injuries by year of occurrence. 
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Conclusions and Implications 

Conclusions 

The conclusions of this study are: 

1. Manual workers had a significantly higher inci

dence of back injuries than office workers (p (.05). 

2. Male workers had a significantly higher incidence

of back injuries than female workers (p < . 05) . 

3. Male manual workers had a significantly higher

incidence of back injuries than male or female office 

workers {p =.000). 

4. The incidence of back injuries in manual and

office workers decreased as the age to the worker increased 

(p (_. 001) • 

5. There was a decrease in the incidence of back

injuries in workers with increase of years of service with 

the company under study (p <._. 001) • 

6. There was no difference in the amount of lost

time from work due to back injuries between manual workers 

and in office workers. 

7. There was no difference in the amount of lost

time from work between males and females. 

8. There was no difference in the amount of back

injuries caused by slipping/falling among office workers 

than among manual workers. 
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9. There was no difference in the incidence of back

injuries caused by lifting between manual workers and office 

workers. 

10. There was no difference in the amount of back

injuries in manual workers from 1976 to 1979. 

Implications 

The implications of this study were drawn from the 

above conclusions. Manual workers comprised the group 

with the highest incidence of back injuries. This indi

cated that health and safety programs should be planned for 

this group. The corporation from which the sample was 

drawn is diversified in its types of manual work and a more 

detailed research could indicate which company or industrial 

area is having problems with back injuries. Further re

search could determine if the problem is structural, with 

improvements needed with the ergonomic aspect of the job, 

or if the problem is the worker, with improvements to be 

made in educating the worker on proper handling and work 

safety concepts. 

It was also noted that male employees under 40 years 

of age with less than five years of employment had a higher 

incidence of back injuries. A better orientation program 

may be indicated to help the employee. 

The two groups, office and manual workers, were equal 
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in other respects; lost time, cause of the injury, and the 

year of the injury. The office worker should·not be 

neglected when planning back injury prevention programs. 

Their absence from work is as much of an inconvience and 

economical burden to the corporation as that of the manual 

worker. 

The nurse should be involved in all aspects of program 

development for the prevention of back injuries. By using 

a model or concept such as that found in the Betty Neuman 

Model (Neuman & Young, 1972), guidelines of the concept 

can be used to aid in the assessment of the population 

subject to a back injury. Planning and implementation of 

the program would be next, followed by an evaluation of the 

prevention program. The evaluation of the program may 

indicate changes that are needed to help it continue as a 

progressive and useful occupational health program. 

Recommendations for Further Research 

The following suggestions are made for further re

search in the area of occupational back injuries. 

1. Replication. of this study using a larger office

worker population to help evaluate the occurrence and lost 

time or disability of office workers with occupational back 

injuries. Chang·es from this study should include: 
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a. A complete listing of the cause of accidents

instead of only two headings used in this study,

slipping/falling or lifting.

b. The diagnosis of the injury including which part

of the back was injured.

c. The inclusion of the psychological aspect and the

occurrence of the back injury.

2. A more involved study should be done to research

the psychol�gical stress or other psychosocial aspects which 

may contribute to cause an increase of the back injury or 

length of lost time to the worker. 

3. Evaluation of existing occupational injury

prevention program. 

4. A study involving the back injury problem as the

incidence of back injuries relates to body size and/or 

strength. 
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TEXAS WOMAN'S UNIVERSITY
Box 23�17 TWU Station 

Denton, Texas 76204 

HUMAN SUBJECTS REVIEW COMMITTEE 

Name of Investigator, Claudia Gayle Woods Smithcenter, H"ouston 

Address: 2801 Rolido, 56 

Ibuston, TX 77063 

Dear Ms. Smith 

Date: April 10, 1980 

Your study entitled A Con:parison Betwe� Office and Manual 

Employees who have Experienced an Occupational Back Injury 

has been'reviewed by a committee of the Human Subjects Review 
Committee and it appears to meet our requirements in regard 
to protection of the individual's rights. 

Please be reminded that both the University and the Depart
ment of Health, Education, and Welfare regulations typically 
require that signatures indicating informed consent be obtained 
from all human subjects in your studies. These are to be filed 
with the Human Subjects Review Committee. Any exception to this
requirement is noted below. Furthermore, according to DHEW re
gulations, another review by the committee is required if your 
project changes. 

Any special provisions pertaining to your study are noted 
below: 

Add to informed consent form: No medical service or com
---pensation is provided to subjects by the University as a 

result of injury from participation in research. 

___ Add to informed consent form: I UNDERSTAND THAT T�E' RETURN
OF HY QUESTIONNAIRE CONSTITUTES MY INFORMED CONSENT TO ACT 
AS A SUBJECT IN THIS RESEARCH. 

The filing of signatures of subjects with the Human Subjects 
---Review Committee is not required. 

___ Other: 

__ X_No special provisions apply. 

Sincerely, 

�,.��---
Chairman, Human Sutjeccs 

�
w Commit�ee 

a t "(C'J" .t .-� 
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TEXAS WOMAN'S UHIVERSITY 

COLLEGE OF NURSIHG 

AGENCY PERMISSION FOR CONDUCTING STUDY* 

C,.-l..3 CORFORATION 
-----------------------------

GRANTS TO CLi,UDIA GAYE ';/OOD3 3i,.I iH 
a student enrolled in a program of nursing leadin� to a 
Master's Degree at Texas Woman's University, the privilege 
of its facilities in order to study the following problem. 

A CO,,.f'ARI30f: BE I',i/EN Ob'FICE Ai�D i• Ai'iUAL 2.,,FLOYEES :IHO

HAv.;:; EXI-ERENCED Ah OCCUFAIIOl!Al BACK v:JURY 

The conditions mutually agreed upon are as follows: 
1. The agency (�) (may not) be identified in the final

report.
2. 

3. 

4. 

5. 

The names of consultative or administrative personnel
in the agency�) (may not) be identified in the
final report.
The agency (wants) (dac::;::::;r.roet>=wam-) a conference with
the student when the report is completed.
The agency is (willing) (i,r: �) to allow the
completed report to be circulated through interlibrary
loan. / .1 / J 

,• // _). /, ,./ 
Other /---:r;,r,,,.L ,.,,.-.� ·�--.- �/ •, ·!,,,,--.-.. �n� .r.- _.,,,,,,/ ... _.;: :1 ,�l�-

·1 - ./ ii ,. ,/; I / 
.'�_,-z::-,�-. /_.,,_k/,_,.,/J -/:?.,_� r1·-/�_,,,,.,,,,,/,�//./.,.,__,,,, I�"'�n--...., 'c".,,,_�.--:_,,..,;_,,., .. .:l .. t',-!'�•.(;.-i
_i u , /,f ) .· V • J L / , 

/ I :J �,/ __!, / � z::r;,.., /--<""""TA/..L- .. r-� :�.z,,.-z::,c;:::: ,?/ ,:)'/.r,, .. / .. ,,.1._,..,-;/ .. ;, .... � .. ./.·( r- ·, 1 ./-"_,,,-';..r .. ,..,,/
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Date. /; , ... _ . ; ,., r...,·.· ;.:.: r· :-, • l, --, ,., ..,t_,,\_.,, -- I (...; /.) ,��� 
/ 

I 

II ,, ,} , 1· ,� .. -;, / 
: / 4,.,.,,_,, ,,'

.,

!,,,_., 

Signature of 

� / ./ 
';' :..,,_:£,. / - - - .-/ 

Student 

Signature'of Agency Personnel 

s�1f&e :f�r 

*Fill out & sign three copies to be distributed as follows:
Original - Student; First copy - Agency: Second copy - TWU
College of Nursing.
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