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ABSTRACT 

An investigation into the effects of hours of training in patient transfers and 

number of methods used for patient transfers on the disability fi^om back pain was 

conducted, with 164 professional nursing and physical therapy personnel. These care 

givers were employed in 21 geriatric facilities in West Texas ranging in size from 52 to 

322 beds. Each participant completed a two-part questionnaire Part 1 requested 

information about the number of hours of training given and received in patient transfers, 

the number of methods used for transfers in the current facility, the percentage of time the 

correct technique is used, reasons for not using the correct technique and normal 

workload. Part 2 was the Roland Morris Disability Questionnaire. The resuhs of this 

study found that hours of training and number of methods had no effect on the disabiUty 

fi^om back pain in these care givers. A very low level of back pain and disabihty was 

reported in these care givers possibly due to the time specific nature of the disabihty 

questioimaire. Almost 75% of the participants reported using the correct technique at 

least 75% of the time. An area for further research is repeating the study with a modified 

instrument. These modifications include adding questions which would test the 

knowledge of correct patient handling techniques and changing the disabiUty scale to one 

which encourages those with intermittent back pain to complete the questionnaire. 
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CHAPTER I 

INTRODUCTION 

Back pain is a chronic problem for aduhs in the general population and the 

workforce. Back pain complaints are the most common cause of disabilit\ in aduhs under 

the age of 45 and the second leading reason for physician visits (Battle & Videman, 1997, 

p.254). Studies using the general population have estimated that 50 to 80% of all working 

aduhs will experience some back pain in their Ufetime (Morrison, Chase, Young, & 

Roberts, 1988). In 1995 one-fourth of all the disabhng injuries in the United States were 

back injuries (National Safety Council, 1996, p. 55). Frymoyer (1997, p. 69) states that 

back pain represents 25% to 40% of worker's compensation claims and is the most 

common type of claim. 

The sources of back pain are continually under investigation. Studies of back pain 

can generally be divided into two areas of research: pathology and epidemiology. 

Pathological studies examine internal changes in the body's structure and function 

Research into the pathology of back pain is comphcated by the premise that back pain is a 

complaint or a symptom rather than a disease (Battle & Videman, 1997 p. 254). These 

researchers have studied muscles, ligaments, intervertebral discs, facet joints and nerve 

roots to determine the role of each in back pain but do not agree on a definitive 

mechanism for back pain (Weinstein, 1997, pp. 46-48). The finding that the patient with 

the most demonstrable pathology may be pain free, while the patient with Uttle patholog\ 

may have severe pain complaints (Weinstein, p. 49) indicates that back pain may be 

influenced by factors other than pathology. 
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Epidemiological studies investigate the distribution and determinants of back pain 

and injury in human populations (Skovron, 1997, p. 7). These researchers attempt to 

identify common factors present in a sample population or they study a sample population 

to determine if a particular risk factor is present in that group of participants. Analysis of 

these studies is complicated by differences among researchers in quantifying and qualifying 

back pain (Battle & Videman, p. 254). Investigations have been performed with normal, 

healthy participants in the general population (Biering-Sorenson & Thomsen, 1986; 

Boshuizen, Verbeek, Broersen & Weil, 1993; Deyo & Bass, 1989; Fuortes, Shi, Zhang, 

Zwerling & Schootman, 1994; Walsh & Coggon, 1991), industrial participants in the same 

industry with identical job classifications (Battle, Bigos, Fisher, Hansson, et al., 1989a; 

Battle et al., 1990; Cady, Bischoff; O'Connell, Thomas & Allen, 1979; Nicolaisen & 

Jorgensen 1985) or different job classifications (Battle, Bigos, Fisher, Hansson, Jones, et 

al, 1989b; Chaffin, 1974; Pedersen, Petersen & Staflfeldt, 1975; Ryden, Molgaard, 

Bobbett & Conway, 1989). Several studies have been reported examining back pain in the 

nursing profession in hospitals (Cust, Pearson & Mair, 1972; DehUn, Hedenrud & Horal, 

1976; Harber et al., 1985; Vasihadou, Karvountzis, Soumilas, Roumiliotis & 

Theodosopoulou, 1985; Venning, Walter & Stitt, 1987), home health care (Knibbe & 

Friehle, 1996), in training as student nurses (Klaber-Moffett, Hughes & Griffiths, 1993, 

Lindstrom, Cedercreutz, Kamppi, Tola, & Troup, 1989; Videman et al., 1989) and the 

nursing profession as a whole (Chiou, Wong & Lee, 1994; Pheasant & Stubbs, 1992) 

Findings fi^om all these studies are equivocal. However, there is a universal acceptance of 

a prior history of back pain as a risk factor in working populations Additional factors 



with widespread but not universal agreement are psychological distress (Bigos et al, 

1991, Boshuizen, Verbeek, Broersen & Weel, 1993), chronic coughing (Deyo & Bass. 

1989), heavy occupational demands (Chaffin, 1974, Goertz, 1990, Klaber-Moffett, et al., 

1993; Lindsstrom, Cedercreutz, Kamppi, Tola & Troup, 1989; Pheasant & Stubbs, 1992; 

Vasihadou, Karvountzis, Soumilas, RoumiUotis & Theodosopoulou, 1995, Videman et al., 

1989; Vennmg, Waher & Stitt, 1987), and poor handling skill (Chiou et al., 1994, 

Molumphy, Unger, Jensen & Lopopolo, 1985; Pheasant & Stubbs, 1992; Videman et al, 

1989). Some investigations of risk factors continue to confound the investigators with 

resuhs which conflict with previous studies. These factors with ambiguous evidence are 

age (Biering-Sorenson, 1986; Goertz, 1990) and smoking (Battle et al., 1989a; Biering-

Sorenson & Thomsen, 1986; Boshuizen et al., 1993; Deyo & Bass, 1989) 

Epidemiological studies continue to be conducted in additional populations to assess the 

presence of these risk factors or to propose other indicators for back pain. 

Health care professions, especially nursing, rank high on the list of professions 

with a greatest rate of back pain and injury (Laflin, & Aja, 1995; Owen, & Garg, 1994; 

Videman et al., 1989; Wood, 1987). Caregivers frequently assist patients with activities of 

daily living including repositioning m bed, getting out of or into bed, bathing, dressing, 

toiletting and feeding. These activities require the care giver to Uft, push, and pull patients 

who may not cooperate or assist with the planned maneuver (Garg, Owen, Beller & 

Banaag, 1991). Furthermore, these tasks often must be accomphshed in small spaces with 

equipment of limited adjustabihty so that differences m surface heights remain during 

patient transfers (St-Vincent, Tellier & Lortie, 1989). Thus, the caregiver is required to 
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complete the task in an awkward posture while lifting fi-om or lowering to surfaces of 

different heights (Garg, Owen & Carlson, 1992; Harber et al., 1985) This situation places 

both the patient and the worker at risk for injury 

Nursing homes, skilled nursing facilities and geriatric hospital wards have been 

identified as work areas with a high incidence of back pain within the healthcare industrv 

(Cust et al., 1972; Klaber-Moffett et al., 1993). Geriatric healthcare facihties fi-equently 

care for patients who need assistance for some or all activities of daily living. This places 

heavy physical demands on care givers who may not have good patient handhng skills 

(Videman et al., 1989). Research m geriatric facihties which investigates the effects of job 

demands and patient handling skills on the disability fi-om low back pain has been 

performed primarily with nurse's aides (Dehlin et al., 1976; Garg et al., 1992; Owen & 

Garg, 1994). However, nurse's aides are not the only care givers who must assist patients 

with transfers. Other employees such as nurses and physical therapists assist geriatric 

patients with transfers and additional activities of daily Uving. These professional care 

givers working m geriatric facihties are required to master transfer techniques as part of 

their educational training. In addition, these care givers may have conducted training 

sessions in transfer techniques for coworkers, patients and famihes. However, the effects 

of job demands and patient handling skills on the disabihty fi-om low back pain m 

professional care givers m geriatric facilities has not been investigated. 

Disabihty from back pain is difficult to quantify because of the subjective nature of 

pain (Battle & Videman, p. 254). Procedures which have been used chnically and 

academically to characterize pam can be classified mto two types: observational methods 



and self reporting methods. Observational methods requu-e the caregiver to describe 

subjective information requested from the patient about the nature of the pain and to 

recognize and interpret physical signs and symptoms Self-reporting methods require the 

patient to accurately remember and relate information about the nature of the pain and its 

effects on daily life. Both types of reporting mechanisms emphasize description of the 

pain and the consequences of pain in the patient's abihty to function. While each method 

has its advantages and disadvantages, studies which have analyzed data collected on the 

same patients by both methods have shown acceptable reUability and concurrent validity 

between observational and self reported data (Brodie, Burnett, Walker & Lydes-Reed, 

1990; Roland & Morris, 1983). 

Several popular self reporting questionnaires have been developed. The Roland 

Morris Disabihty Questionnaire was adapted from the Sickness Impact Profile. Twenty-

four statements from the profile were adapted for back pain patients by adding the phrase, 

"because of my back." These statements were identified as those which dealt with daily 

hfe activities most often perceived as problem areas for patients with back pain (Roland, & 

Morris, 1983). This questionnau-e has been shown to be reUable and vahd for reportmg 

disabihty from back pain (Buerskens, de Vet, Koke, van der Heijden & Knipshild, 1995, 

Stratford, Bmkley, Solomon, Finch & Moreland, 1996). 



Purpose of the Study 

The purpose of this investigation was to determine if the hours of training in 

patient transfer techniques and the number of methods used for patient transfer techniques 

have an effect on the level of disability from back pain in geriatric care givers. The 

independent variables were hours of training and number of methods. The dependent 

variable was the disability from low back pain. 

Statement of the Hypothesis 

Professionals who have high hours of training in patient transfer techniques and 

use a high number of transfer techniques will report less disabihty from low back pain than 

those who have low hours of training and use a low number of techniques. Furthermore, 

the rate of change in disability from low back pain will be affected by hours of training in 

transfer techniques and the number of transfer techniques used. 

Statement of the Null Hypotheses 

The following null hypotheses will be investigated. 

1. There will be no difference in disabiUty from low back pain among 

professionals with high, medium or low hours of training. 

2. There will be no difference in disabiUty from low back pam among 

professionals who use a high, medium, or low number of transfer techniques. 



3. The rate of change in disability from low back pain will not be affected by 

hours of training in transfer techniques or the number of transfer techniques 

used. 

Operational Definitions 

1. Hours of training are the total number of clock hours spent in training in patient 

transfer techniques in the classroom, laboratory and clinical situations. It includes 

training received as well as training given. High hours of training wiU be defined as 

scores above 250 hours of training. Medium hours of training will be defined as those 

scores which faU between 51 and 250 hours. Low hours of training will be defined as 

those scores fall between zero and 50 hours. 

2. Patient transfer methods are patterns of movements m which the patient moves from 

one surface to another (EUwood, 1971, p. 429). An example is moving a patient from 

the bed to the wheelchair. High number of methods will be defined those scores which 

are greater than one half standard deviation above the mean. Medium number of 

methods vsdll be defined as those scores which fall in the range set by plus or minus 

one half standard deviation of the mean score. Low number of methods wiU be 

defined as aU scores which are less than one half standard deviation below the mean 

score. 

A. Stand-pivot~The patient comes to a fiiU upright position bearing all his weight 

on at least one of his lower extremities, pivots his body in the upright position, 

then lowers himself into the sitting position. Assistance from a care giver 



and/or assistive gait devices may be required during some or all phases of the 

transfer (Minor & Minor, pp. 255, 257). 

B. Squat-pivot—The patient lifts his buttocks only high enough to clear the 

original surface and compensate for any height differences between it and the 

target surface. The patient pivots in this squat position and lowers himself into 

the sitting position. Assistance from the care giver may be required during 

some or aU phases of the transfer (Minor & Minor, pp. 244, 245). 

C. Total lift—The patient is lifted from one surface to another by one or more care 

givers. The transfer requires minimal or no active participation by a patient 

(Minor & Mmor, p. 224). 

3. Transfer Devices are pieces of equipment which are designed to increase ease and 

safety of patient transfers for the patient and the care giver. 

A. Gait bek—A narrow beh usually 5 cm wide of heavy canvas which is fastened 

around the waist of the patient to provide a secure hand hold for the care giver 

during a transfer or ambulation. 

B. Transfer beh-A beU with horizontal and vertical loops which provide hand 

holds for the care giver. It is at least 15 cm wide and is fastened around the 

waist of the person to be transferred. 

C. SUding board-A smooth board of wood or plastic which is 60 to 90cm long 

and at least 15 cm wide which is placed between the patient and the surface to 

which he is transferring to allow the patient to shde or scoot from one surface 

to another with or without bearing weight on the lower extremities. 
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D. Hydraulic or mechanical lifts—Patient transferring devices that provide a 

method for one person to transfer a dependent person (Minor & Minor, 1995, 

p. 231). 

E. Gait devices—Assistive gait devices such as walkers, canes or crutches which 

can be used to help a patient pivot in the standing position. 

F. Transfer disc—A flat disc which is placed on the floor which assists the patient 

with the pivot phase of the transfer. 

4. Low Back Pain is pain in the region of the back below the last rib which has lasted at 

least three days (Molumphy et al., 1985). 

5. Disability from Low Back Pain is the numerical score on the Roland Morris 

Questionnau-e (Roland & Morris, 1983). 

Delimitations 

This study is limited to female personnel in nursing homes and skilled nursing 

facilities in West Texas including the area north and west from Brownwood to AmariUo 

which are listed in the local phone book. Eligible personnel include female registered 

nurses, licensed vocational nurses, licensed physical therapists and Ucensed physical 

therapist assistants v t̂h no history of back pam prior to employment in the current facility. 

Significance of the Study 

This investigation was performed to determine if hours of traming and the number 

of transfer methods used by care givers in geriatric facilities have an effect on the disability 



from low back pain. Specifically, the goal of this study was to determine if geriatric care 

givers with a high number of hours of training in transfer techniques or a high number of 

transfer methods have less disability from back pain. The resuhs of this research will 

benefit those who train care givers in the academic or the work setting by providing 

information about the amount and content of training in transfer techniques which 

decreases back pain in geriatric care givers. 
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CHAPTER n 

REVIEW OF LITERATURE 

Introduction 

The study of back pain is complex; therefore, this literature review has been 

divided into three areas. The first area is the epidemiology of back pain. The 

epidemiological studies are further divided into those investigations which examine a 

specific population for the incidence of back pain and its precipitating factors, and those 

studies which explore the incidence of one or more precipitating factors to determine its 

significance in a specific population. The second area of review wiU be literature which 

seeks to quantify and qualify disabiUty from low back pain. The thu-d area of review will 

investigate the role of worker training and ergonomic task analysis in decreasmg the 

incidence and severity of low back pain in healthcare and other mdustrial workers. 

Epidemiology of Back Pain 

The study of back pain in the general population has been conducted in countries 

in Europe, especially Scandinavia. Typical of these studies is the one conducted by 

Biering-Sorenson and Thomsen m 1986. The purpose of this research was to determine 

what factors in the medical, occupational and social history are risk indicators for the first 

incident of low back pain. The researchers investigated 928 men and women ages 30 to 

70 years old. Each participant completed a detailed questionnaire. A physical exam was 

performed after completion of the questionnau-e foUowed by another physical exam one 
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year later. Twenty five variables linked to back pain were identified from the 

questionnaire, but only a few of these were statistically significant factors in this group of 

participants. Age was the single significant medical factor. None of the occupational risk 

factors among the 25 identified variables were found significant, although this study was 

conducted with participants in their prime working years. The significant social factors 

were the distance traveled to work, livmg alone and smoking. These findings disagree 

with other studies done in industrial populations with participants in the same general age 

group. 

The previous study examined participants of working age from the general 

population and found no significant occupational risk factors. Those results agree with 

the resuhs of a study done by Ryden et al. (1989) v t̂h hospital employees Hospital 

employees have been identified as a high risk group for back pain. Ryden et al. (1989) 

attempted through epidemiological analysis to identify the risk factors present in the 

hospital. These researchers studied employee health records over a three year period. 

Those employee records with back injuries were matched with employee control 

participants on the basis of age, gender and department of employment. The results 

indicated that only previous low back pain was a significant risk factor in back injury. 

Again no occupational risk factors were identified. 

The previous study used hospital employees from all departments, but others have 

studied particular groups within hospitals and other healthcare settings. One of the largest 

departments in many hospitals is nursuig. Several researchers have investigated the 

problem of back pain in nursmg personnel. Harber et al. (1985) published a study using 

12 



the nursing staff of a large, urban general hospital. The purpose of the study was to 

determine the frequency of occupational low back pain among the nursing staff A self-

developed questionnaire was used to survey 550 fliU-time employees. This questionnaire 

sought information about personal characteristics, nursmg employment history, 

occupational low back pain and job description. The results showed a high frequency of 

significant occupational low back pain in the nursing staff. 

A study by Cust et al. (1972) compared nurses employed in a large general hospital 

with a control group of teachers. The investigators attempted to determine the prevalence 

rate of low back pain among nurses. Using a questionnaire, the researchers surveyed 911 

nurses and 949 teachers. Prevalence and incidence rates were figured from these surveys. 

The results showed that trained nurses had a significantly higher rate of incidence of low 

back pain than teachers. The peak age for low back pam was 31 to 35 years old. The 

geriatric ward was the most common service for the first incident of back pain. No 

relationship was found between height, weight and low back pain. This study confirms a 

higher rate of back pam in some healthcare workers. 

Another healthcare study was conducted by Venning et al. (1987). These 

researchers surveyed 4306 nursing personnel from hospitals and one extended care facihty 

with a general survey. Those who reported back mjury were questioned with a post-mjury 

survey. Four primary factors in back pam were identified from the analysis of data. The 

first factor was job category. Job category refers to classification of jobs by level of 

professional training. Those workers in the lower job categories with less training were 

more likely to have back pain. For example, in physical therapy, the lower job 
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classification would be the technician or aide. The higher job classification would be the 

physical therapist. The second factor was the amount and frequency of lifting. There was 

more back pain reported in those areas which required heavier and more frequent hfting. 

The third factor was service area. Some service areas such as intensive care and the 

geriatric wards had a higher incidence of low back pain than other areas like ambulatory 

clinics and surgery. The fourth factor was a previous history of back pain. Factors that 

were found insignificant in the development of back pain were personal characteristics, 

lifting education, physical activity and back care. Previous back pain and heavy 

occupational demands were the significant factors in back pain in these participants. 

A more recent study ynth a large number of participants was done in the Republic 

of China in 1994 by Chiou et al. This group also found that heavy occupational demands 

were significant in the development of back pain in nurses. These Chinese researchers 

performed an epidemiological survey of 3212 nursing personnel employed in all branches 

of the medical corporation in the Republic of China. All subjects were female, 89% RN, 

4.2% head nurse and 6% nurse aide. The resuhs showed a high prevalence of low back 

pain in nurses. Intensive care nurses had the highest risk of developmg low back pam. An 

interesting finding is that more knowledge about the back and its care did not translate 

into less low back pain. This finding is similar to the previous study which found that 

training in lifting techniques was not a significant factor m back pain. The risk factors 

which increased the incidence of low back pain were heavy Uftuig with poor posture and 

prolonged sitting. Again, heavy occupational demands was a factor in back pain 
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In another part of the world, occupational low back pain was studied in a large 

tertiary care hospital in Greece by Vasihadou et al. (1995). A questionnaire was 

administered to 407 nursing personnel. Two-thirds of the respondents to this survey 

claimed to have had at least one episode of back pain lasting more than 30 minutes in the 

past two weeks or six months and 28% had stayed away from work for at least one day 

because of back pain. Wards which were classified heavy work areas had a higher 

incidence of back pain. Agaui, a high incidence of back pain was found in areas of heavy 

occupational demands. 

Another large-scale hospital study of nursing was performed by Fuortes et al 

(1994). This group did a retrospective study of worker's compensation records covering 

two and one-half years. From this examination of records, yearly incidence rates were 

calculated for nursing and other hospital departments. The following incidence rates were 

calculated: physical therapy, 1.04%; nursing, 2.00%; safety and security personnel, 

1.04%; and physical plant personnel including housekeeping and laundry workers, 3.47%. 

Among nursing personnel, nurse aides injury rate was 4.66% compared to 1.42% for 

qualified nurses. A second part of this study was a case control study using 100 nursing 

personnel who were awarded a claim for back injury. Those 100 nurses were compared to 

a control group of 197 nursing service employees randomly selected from payroll records. 

The nurses and the control group were given a questionnaire. The resuhs of this part of 

the study showed that although there were more overweight and obese subjects in the 

injured group, weight is not a significant risk factor. Age and gender are not risk factors. 
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Only previous history of back pain and occupational stresses such as lifting and twisting 

are risk factors. 

Another study mvestigated the incidence of back pain in nurse's aides in geriatric 

hosphals (Dehlin et al, 1976). Descriptive statistics were used to present the data 

coUected from a questionnaire given to 273 nurse's aides. Patient lifting was considered 

the heaviest task performed by 72.7% of those surveyed. They found that 46.8% of 

nurse's aides had low back symptoms at some time even though 98% of the nurse's aides 

feh that they had good knowledge of proper lifting techniques. Receiving hfting 

instructions in a formal setting every three months did not prevent nearly one half of the 

subjects from having low back pain. A high incidence of back pain was found m these 

non-professional care givers despite a regular program of back care education 

Another group of health care workers is physical therapists. Frequently physical 

therapists are involved in the education of workers in proper hfting techniques because of 

their knowledge of anatomy and traming in body mechanics. For this reason, they are 

rarely included in studies of the incidence of back pain in healthcare workers. However, 

Molumphy et al. (1985) surveyed physical therapists in CaUfomia to determine the 

incidence of low back pam and to determine common characteristics of physical therapists 

with work-related back pain. Participants were chosen at random from the membership 

list of the California Physical Therapy Association. The researchers used a two part 

questionnaire tested for reliability and validity with a pilot study. All respondents 

completed the general information requested m part one; only those with work related low 

back pain completed part two. For this study, low back pain was defined as pain below 
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the level of the tenth thoracic vertebrae and the lowest ribs which lasted three or more 

days. The resuhs of this investigation showed that 29% of the therapists surveyed 

reported work-related low back pain. Patient handhng or treatment was involved in 83% 

of the first episodes of pam and 63% had recurrent back pain within five years of the mitial 

onset of pain. A small percentage changed work settings because of theu" back pain. 

Heavy occupational stresses involved in patient care was a factor for these care givers in 

spite of their professional training. 

In another study involving physical therapists, Scholey and Hair (1989) examined 

back pain in physical therapists in the United Kingdom. This study differs from the 

previous study in three ways. First, the questionnau-e was given to physical therapists and 

a control group matched for age and gender employed in a variety of non-medical 

occupations. Second, the physical therapist participants were asked for information about 

their involvement in back care education. Third, the definition of back pain in this study 

was expanded to include any intermittent or constant pain in any area of the back lasting 

three or more days. The resuhs of this investigation found that there was no statistical 

difference between groups for lifetime prevalence, annual prevalence, annual incidence and 

pouit prevalence of back pain. AU but 14% of the pam reported came from the lumbar 

region of the back. Only 9% of the physical therapists were not involved in back care 

education. Although physical therapists are frequently involved in training others in 

techniques to avoid back pain and injury, this study and the previous study confirm that 

physical therapists have a significant incidence of back pam. 
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A different aspect of the healthcare industry was explored by Klaber-Moffett et al 

(1993). These researchers studied back pain in healthcare professionals in training by 

conducting a longitudinal study of student nurses. Student nurses from two training 

programs were studied for 20 months. The students completed a general health 

questionnaire and a battery of other questionnaires for a psychological profile. Diary 

sheets of activities were kept when training in the hospital. They were also tested for 

muscle strength of their oblique abdominal, quadriceps and back extensor muscle groups. 

Resuhs showed 64% of these students reported back pain of at least one day duration at 

some point in their traimng. Half of all pain complaints were back pain. Those with no 

prior history of back pain who developed pain during training attributed the pam to lifting 

in the hospital. There was a higher rate of back pain in hospital service areas which 

required greater physical work such as bending and hfting. The geriatric ward was rated 

as heavy work by 98% of the students. Muscle strength had little predictive value for low 

back pain. These resuhs confirm that those in training are also at risk for back pain when 

the clinical training involved heavy physical demands. 

The previous studies on nurses have mvestigated the nursmg profession primarily 

in hospital settings. However, nursing and other professionals are employed in areas 

outside inpatient treatment settings. Knibbe and Friehle (1996) studied back pain in nurses 

and nurse's aides working in the home. These caregivers answered a questionnaire 

designed to determine the prevalence of back pain and the presence of physically 

demanding tasks which are risk factors associated with back pain. The resuhs of this 

study agree with other studies that show back pam is a serious problem for nurses and 
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aides. In contrast to other research, these nurses reported that the physically demanding 

tasks are not limited to lifting and transferring. This study suggests that the elimination of 

overload may be a promising option for reducing back pain. 

A review of the studies presented thus far shows the foUowing risk factors present 

in low back pain: 

1. Previous history of back pain, 

2. Occupational stresses, 

3. The amount and frequency of lifting, 

4. Job category and service area of employment. 

Perhaps just as significant, the following factors were found not to be risk factors for back 

pain: 

1. Personal characteristics such as height, weight and muscle strength, 

2. Gender, 

3. Lifting education and back care, 

4. Normal level of physical activity. 

All of these factors and more have been studied in varied populations. For the 

purpose of this review, presentation of research concerning the presence of risk factors in 

specific populations will be presented by reviewing those in the general population, 

followed by industrial populations and ending with those done with healthcare 

professionals. 

Studies in the general population like the one performed by Biering-Sorenson 

(1984) can be very helpful in determining the risk factors for everyone. This researcher 
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studied 442 male and 478 female residents of a suburb of Copenhagen from age 30 to 60 

years old. Using a questionnaire and a number of physical measurements including 

strength measures, flexibility measures and anthropometric measures, this researcher 

evaluated each subject initially, then one year later. The results showed that 

anthropometric measures were of no predictive value for first time incidence or recurrence 

of back pain. However good isometric endurance of the back muscles in men seems to 

prevent the first time occurrence of back pain in men, but not women. Likewise men with 

hypermobiUty of the spine were more likely to develop back trouble. None of the 

flexibility measures proved to be of any significance in predicting back pain. 

Another study using the general population was performed by Deyo et al. (1989). 

Specifically, this researcher was investigating the relationship between smoking, obesity 

and back pain. Over 1000 adult respondents to a national health questionnaire who 

reported current back pain or back pam within the last year were accepted for this 

analysis. All subjects were at least 25 years old with a mean age of 48.3 years. 

Information taken from the National Health and Nutrition Survey was used to determine 

the pack-years of smoking. Obesity was determined using subscapular and triceps skinfold 

measures and the body mass index using weight ui kg divided by the square of the height 

in meters. Results showed the prevalence of back pain increased with increasing pack 

years of smoking. However, those who had qmt smoking more than ten years ago had the 

same risk for back pain as those who had never smoked. Another interesting finding is 

that smoking and chronic coughing make independent contributions to low back pain. 

Deyo et al. found a steady mcrease in back pain prevalence with increased weight. This 
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trend was stronger in men than women. This finding disagrees with findings of previously 

cited studies which found no relationship between weight and back pain. 

Another study which examined the relationship between smoking and back pain 

was conducted by Battle et al. (1991). Specifically, these researchers studied the effect of 

smoking on intervertebral disc degeneration usmg 20 pairs of identical male twins with 

discordant histories of smoking. A structured interview which covered such areas as 

demographics, smoking history, back pain history, work history, occupational exposures, 

alcohol use, leisure activities, driving history and general health was conducted with each 

subject. AU participants underwent a physical exam consisting of an MRI of the spine, 

duplex sonography of the carotid arteries, and physical measurements including isokinetic 

strength and spmal range of motion. Results of this study showed no significant 

differences m occurrence rate of back pam between smokers and nonsmokers. This 

finding disagrees with the finding of Deyo et al. (1989). WhUe smoking was associated 

with higher scores for disc degeneration, greater disc degeneration was not related to 

increased back pam. These findings agree with the findmgs of a Uterature review 

conducted by Ernst (1993) who found that there is a consistent association between 

smoking and back pain but h is too weak to be the only risk factor. 

A more recent study by Boshuizen et al. (1993) examined the relationship between 

smoking and back pain by controUmg for occupation. A secondary question related to 

whether the relationship between smoking and pam was true for other musculoskeletal 

complamts besides back pain. Participants were chosen from respondents to an 

occupational health survey conducted in the Netheriands. AU participants were male from 
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25 to 50 years old with a job title in common with at least 100 other respondents who 

completed the information on back pain and smoking. From these respondents, 13 

occupations were selected for study. The results showed a difference in the prevalence of 

back pain between smokers and nonsmokers in the construction industry, but no other 

categories. The association of musculoskeletal pain with smoking was not exclusive to 

back pain. The most significant findmg was that other factors such as psychological 

distress, climatic discomfort and occupation were more significant factors than smoking 

on the prevalence of back pain. These findmgs also agree with Ernst (1993) and Battle et 

al. (1991), but disagree with Deyo et al. (1989). 

While smoking may not be a risk factor for back pam, it is generaUy accepted as a 

risk factor for cardiovascular disease. Battle et al. (1989a) investigated the relationship of 

smoking and cardiovascular fitness to back pain. Cardiovascular fitness was determined 

by maximum aerobic capacity. Participants were 3020 employees at a large aircraft 

manufacturing plant. To qualify for the study, aU participants were requu-ed to complete a 

risk questionnaire for cardiovascular problems and smoking status and have a resting 

blood pressure less than 170/105. Participants were tested with a submaximal treadmill 

test at a target heart rate of 80% of estimated maximum heart rate. The results of this 

testing were used to compute VO2 max. for each subject. The conclusion of these 

researchers is that cardiovascular fitness as determined by max VO2 is not a predictive 

factor of future back problems when controlling for age and gender. 

Cady et al. (1979) looked at fitness combined with strength m a study of 

firefighters. The findings point to a different conclusion than Battle et al. (1989a) The 
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purpose of this study was to determine if strength and fitness offered any protection from 

low back pain. The participants were 1900 firefighters age 20 to 55 years old All 

participants completed a medical questionnaire and a physical exam including chest and 

abdominal X-rays, blood work, resting EKG, 20-minute bicycle ergometry, low back and 

lower extremity flexibUity measurements, and isometric strength of trunk muscles. The 

results showed a graded and significant protective effect for increasing levels of fitness. 

These resuhs disagree with the previous study done by Battle et al (1989a). 

Factors other than smoking and fitness have been mvestigated in mdustrial 

populations. Several studies investigated the relationship of Ufting strength with the 

incidence of back pain. Pedersen et al. (1975) examined the relationship between back 

pain and isometric back muscle strength in normal workers. Each of the 105 participants 

completed a questioimaire concerning frequency of back pain and were measured for 

height and weight. A dynamometer was used to test isometric back strength. These 

researchers found that the incidence of back pain increased with increasing weight. Back 

strength is not related to the type of work performed or episodes of back pam. The 

conclusion was that factors other than age, height, weight and isometric strength are the 

major determinants of back pain. 

Nicolaisen and Jorgensen (1985) used a homogeneous occupational group to 

further explore the relationship of trunk strength, back muscle endurance and back pain. 

The participants in this study were 24 female and 53 male postal workers. All participants 

completed a questionnaire and a laboratory exam to measure height, weight, fat free body 

mass, maximum isometric strength, and hamstring length. The participants were divided 
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into three groups according to their history of back pain. Those who had experienced 

back pain severe enough that they missed work were in group one. Group two consisted 

of workers who had pain, but not severe enough to miss any work. Group three was 

workers who had never had any back pam. Statistically, there were no significant 

differences between groups two and three. The resuhs showed that those who had serious 

back pain (Group one) in the past had less back muscle endurance, but similar trunk 

muscle strength to those in groups two and three. Therefore, they concluded that back 

strength is of no prognostic value for the subsequent development of low back pain. 

In another study looking at strength Battle et al. (1989b) examined a large group 

employees in an aircraft manufacturing plant who performed a variety of mdustrial tasks. 

The purpose of the study was to determine if isometric hftmg strength can predict back 

problems. The workers studied were 1726 males and 452 females ranging in age from 21 

to 67 years old. AU participants were requu-ed to complete a cardiovascular and a back 

pain questioimaire. They were then strength tested in three Uft poshions following the 

NIOSH work practices guide. The three Uft positions were the torso lift, arm Uft and left 

lift. The torso Uft was eventuaUy discontinued after many complaints of back pain while 

performing this test. A job classification system was determined by job requirements to 

aUow comparison of subjects in the same class, but not necessarily in the same job. The 

resuhs showed that gender and age exerted the most mfluence on liftmg strength. 

However, when the researchers controUed for age, there was no significant correlation 

between strength and back problems. There were no significant differences in strength 

between those with back pain and those without back pain in the same job class. These 
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researchers concluded that isometric lifting strength is ineffective in identifying individuals 

at risk for back pain. 

Back strength has been shown to be of no predictive value to identify persons at 

risk to develop back pain. Therefore, researchers have examined other factors associated 

with the back. One of these factors is spinal flexibUity. Battle et al (1990) used 2350 

male and 670 female aircraft employees to see if commonly used measures of spinal 

flexibiUty were risk factors for future back pain and to investigate the relationship of spinal 

flexibiUty and a history of back pain. Each participant was measured at the endpoint of a 

maximum voluntary stretch in flexion and side bending, the sit and reach test and the 

Schober test. Each participant completed an interview and questionnaire for back pain. 

There was a four-year foUow-up. Resuhs showed no association between back pain and 

each flexibiUty measure when taken separately and when controUed for age, height and 

weight. WhUe there were statisticaUy significant differences between groups, actual 

measured differences were practicaUy very smaU. Therefore, the researchers concluded 

that flexibUity is of no value m predictmg future back pam. 

Researchers have mentioned psychological distress as a contributmg factor to back 

pain. One study which studies the psychosocial factors in back pain was done by Bigos et 

al (1991). This group investigated the psychological measures derived from the 

Mmnesota Muhiphasic PersonaUty Inventory (MMPI) which are associated with work 

related back mjury clauns. Participants were hourly workers m a large aircraft 

manufacturing plant. Participants completed several psychological mventories, a medical 

and back history, and a physical exam which determined Ufting strength, aerobic capacity, 
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spinal canal size, height and weight. The psychological inventories included the MMPI, 

APGAR which determines family support systems, modified work APGAR to determine 

attitudes about work and the heahh locus of control to determine atthudes about personal 

heahh. Resuhs showed that the strongest relationship to the report of back pain with the 

MMPI was with Scale 3, the hysteria scale. Factors associated with the health locus of 

control and modified work Apgar had no predictive value for report of back problems 

Age, gender, work conditions and other demographic variables made no difference in the 

reporting of back injury. However, at least in reporting back pain, psychological distress is 

a factor. 

Another study conducted in 1974 by Chaffin used employees of an electronic 

component manufacturing plant. This researcher used the Uft/strength ratio (LSR) 

formula to evaluate jobs. Each participant was tested for strength with the job position 

strength and the standard position strength test. Resuhs showed that there is a sharp 

increase of 3:1 in the mean incidence of low back pain rates for those jobs fiUed by people 

who did not generate sufficient strength to equal or exceed the strength requirements of 

the job. In this population, high occupational demands were a factor m the incidence of 

back pain. 

The previous studies used participants from the general population or industrial 

settings. The heahhcare mdustry has a wide knowledge base about back injuries and back 

care, but back injuries in this population are as frequent as in other non heahh related 

fields. Researchers have explored the same risk factors in this industry lookmg for 

answers to the back pain problem. 
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In a study conducted with student nurses, Videman et al. (1989) examined the 

effect of anthropometric data, strength tests, psychometric data and patient handling skill 

on back pain and injury. The purpose of the research was to determine if a training 

program would improve patient handling skiUs. A second purpose was to determine the 

effect of patient handling skUls, anthropometric measures, muscle strength, age, 

psychometric measures and work load on the occurrence of back pain in student nurses. 

The training program consisted of 40 hours of training in the principles of biomechanics 

and ergonomics spread over 2.5 years of nursing training. The results confirmed that the 

training program improved patient handhng skiU. Those nurses with poor or bad handlmg 

skiU were at risk of back injury. The variables which best explained the incidence of back 

pain were patient handling skiU, sit-up test and work load. Anthropometric and strength 

test variables had Uttle or no predictive value in back pain or injury. This finding agrees 

with studies citing heavy occupational demands and poor skill as risk factors in the 

development of back pain. 

A study with nurses in a tertiary care fadlity affirms the conclusion of Battle et al. 

(1989b). Mostardi et al. (1992) studied female nurses to determine the normative strength 

data for female nurses and to determine the relationship between strength and the 

incidence of low back pam in nursmg. Because age has also been suggested as a risk 

factor, this study divided the nurses into two age groups includmg those less than or equal 

to 30 years old and those more than 30 years old. Cybex isokmetic equipment was used 

to determine peak forces, total work and total work in the middle one third of the lift. 
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These researchers agree whh the other studies that found that lifting strength is not a 

predictor of on-the-job injury. 

A Uterature review by Pheasant and Stubbs (1992) researched studies which 

investigated epidemiology and risk assessment in nurses. The purpose of this review was 

to summarize the current avaUable data on the prevalence and impact of back pain on 

nurses. A second objective was to analyze and discuss ergonomically those factors which 

are present and put nurses at risk. The results of this review confirm the resuhs of studies 

presented in this Uterature review. Back pain in nursing is higher than in the general 

population. Turnover among nurses is high with some citing back pain as the reason for 

changing jobs. Much of the back pain in nursing is associated with patient handhng. The 

conclusion was that the demands of the job are frequently greater than the capacity of the 

nurse to meet those demands. Possible solutions are training which is specific to the 

workshe and redesign of the job to lower the physical demands on the nurse. 

A number of risk factors have been tested in a variety of populations. Several 

investigations have confirmed that some risk factors are present universally, but the 

evidence for other factors is not as soUd. The one factor which has been corroborated by 

the most studies is previous low back pain (Fuortes et al., 1994; Bigos et al, 1991; Ryden 

et al., 1989). Other factors are occupational stresses, amount and frequency of lifting, 

patient handling skill, job category and service area (Boshuizen et al., 1993; Cust et al., 

1972; Chiou et al, 1994; Goertz, 1990; Harber et al., 1985; Molumphey et al., 1985; 

Pheasant & Stubbs, 1992; Venning et al, 1987; Videman et al., 1989). There are also 

clear indications that some factors thought to be present in the development of back pain 
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have not been significant in the populations studied Those factors which lack the 

necessary supportuig evidence are anthropometric measures including height, weight and 

flexibility (Battle et al., 1990; Cust et al., 1972; Pedersen et al., 1975; Ryden et al., 1989; 

Venning et al, 1987; Videman et al, 1989), lifting ability (Mostardi et al, 1992), and back 

strength (Battle et al, 1989b; Nicolaisen & Jorgensen, 1985; Pedersen et al., 1975, 

Videman et al., 1989). A few factors which have been investigated more than once 

produced conflicting resuhs. Those factors are smoking (Battle et al., 1991; Boshuizen et 

al., 1993; Deyo & Bass, 1989; Ernst, 1993), obesity (Deyo & Bass, 1989; Fuortes et al., 

1994), age (Biering-Sorensen & Thomsen, 1986; Fuortes et al., 1994; Goertz, 1990), and 

cardiovascular fitness (Battle et al., 1989a; Cady et al., 1979). 

DisabUity from Low Back Pain 

Documentation of low back pam is difficult. Pain is a subjective complaint 

mfluenced by many factors. Ordinal scales and pain drawings completed by the patient 

and narrative descriptions of symptoms written by the care giver have been used to 

describe pain. These tools can provide valuable diagnostic information. However they 

have no objective data on which to base judgments about progress towards recovery and 

have been shown to have poor discriminatoiy power (Roland, & Morris, 1983). To 

address these criticisms, researchers have been developing and testing disability 

questionnaires. These questionnau-es ask the patient to provide information about the 

effect of back pain on normal activities of daily Ufe, an objective and observable measure. 

These tools describe what the patient can do rather than what or how much the patient 
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feels, a subjective factor. The following Uterature review will discuss some of the more 

commonly used disability questionnaires. 

In 1983, Roland and Morris published a study in a series about the natural history 

of back pain. The purpose of this part of the series was to document the development of a 

simple, sensitive and rehable method of measuring disability from back pain. The 

participants were 193 back pam patients from their medical practice. This one-page 

instrument was a questionnaire constructed from the Sickness Impact Profile. Those 

sentences from the profile which were directly related to disability from back pain were 

modified to include the phrase "because of my back." Correlation statistics were used to 

establish reUabiUty. Physical examination resuhs were compared to the answers given on 

the questionnaire to establish construct validity. The resuhs showed that there are 14 

factors related to poor outcome which were adequately addressed in the questionnaire. 

The questionnaire was much more discriminatory than a pain rating scale. The 

questionnaire had good short term repeatability and was a good discriminating outcome 

measure. 

Several years later a study was conducted to further clarify the discriminatory 

power of the Roland Morris Questionnaire. Stratford et al. (1996) designed a study to 

define the minimum levels of detectable change for all possible score comparisons when 

applied to low back pain patients. Participants were 37 male and 23 female patients with 

musculoskeletal low back pain who were referred for physical therapy treatment. Each 

subject completed the questionnaire prior to the onset of treatment and again foUowing the 

completion of four to six weeks of treatment. The resuhs showed that a change m score 
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of four or more points is necessary for the clinician to be convinced that a clinical change 

had occurred. 

Another commonly used tool is the Oswestry Low-Back Pain Disability 

Questionnaire. Fairbank, Davies, Couper, and O'Brien (1980) were attempting to find a 

way to compare the functional level of a fit person with the limitations of a person with 

low back pain. This one-page tool was developed from a series of experimental 

questionnaires designed to assess Umitations m activities of daily living. It was tested on a 

group of 25 patients having a first attack of low back pain. Each subject completed the 

questionnaire at weekly intervals for three weeks. Construct vaUdity was tested by 

comparing the results of the questionnaire with observation of the patient. ReUability was 

tested by giving the questionnaire on two consecutive days. These researchers concluded 

that the questionnau-e was vaUd, reUable and intemaUy consistent. 

Both of the previous tools have been shown to be vaUd and reUable. Yet both 

have been criticized for inclusion of items based on the clinical experience and intuition of 

the developer rather than a conceptual model and empirical analysis of a large sample of 

potential items. Kopec et al. (1995) attempted to answer these criticisms with the 

development of the Quebec Back Pam DisabiUty Scale. The purpose of this research was 

to develop a disability scale which was conceptuaUy sound, comprehensive, vaUd, reliable, 

sensitive and acceptable to patients The resuhs of this study produced a 30-page 

document which was tested for reUabUity, vaUdity and mtemal consistency on 242 low 

back pain patients. This questionnau-e was then compared to four widely used disabiUty 

scales mcluding the Deyo questionnaire, Roland-Morris questionnaire, Oswestry Back 
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Pam Disability Scale and the SF-36. The resuhs of this study showed that the Quebec 

Scale was able to detect relatively small changes in disability over time and may be the 

most rehable of the best avaUable measures. However, there is a strong correlation 

between this 30 page questionnaire and the one page Roland-Morris and Oswestry tools 

AU three tools were comparable in discriminatory power. 

Other studies have been conducted to compare the results obtained from various 

back pain assessment tools. In 1990, Brodie, Burnett, Walker, and Lydes-Reed compared 

the results of a history questionnaire, disabUity questionnaire and a physical examination 

by the physical therapist. The purpose was to determine the concurrent vahdity of the two 

patient questionnau-es and the therapist assessment. A second purpose was to determine 

the percentage of agreement and correlation between the three tools. The participants 

were 165 male and female low back pain patients referred for physical therapy. The 

history questionnau-e requested information about occupational and recreational activities, 

previous back pain episodes, site and nature of the present complaint, and treatment 

received for the problem. The Roland-Morris questionnau-e was used for the disabUity 

questionnaire A therapist assessment based on the principles of McKenzie, Cyriax and 

Kaltenbom assessed posture, gait, status of lower extremities, sensation, reflexes, and 

movement The therapist also recorded the site and nature of the pain and questioned the 

patient concerning medical history, general health and medications. The resuhs showed 

acceptable rehabUity and concurtent vaUdity between the patient completed and the 

therapist completed questionnau-es. However, the physical signs noted by the therapist 
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were insensitive measures of the patient's disability. These resuhs are consistent with the 

resuhs of other comparative studies. 

In a hterature review, Beurskens et al. (1995) compared four disease specific 

functional status questionnaires for patients whh low back pain. This group chose to 

evaluate the Oswestry DisabiUty Questionnaire, the Roland-Morris Questionnaire, the 

MiUion Visual Analog Scale and the Waddell DisabiUty Index. Articles published between 

1981 and 1993 were selected for review if at least one of the above functional status 

measures was used or if the methodology for one or more of these tools was discussed in 

the study. Each tool was analyzed for general description, scale structure, reUabUity, 

validity, responsiveness and cUnical research application. The resuhs of this analysis was 

presented in a table with each questionnau-e rated as very good, good, doubtful or 

negative on eight hems. These items mcluded the categories mentioned previously with 

the first two broken down into smaller categories. Roland Morris Questionnaire and the 

Oswestry DisabiUty Questionnaire were rated good on six of the eight items, doubtful on 

one item and negative on one hem. The other two questionnaires were rated good in only 

two or three categories and had at least three negative scores. No questionnaire rated 

very good in any category, but the Roland Morris and Oswestry questionnaires were rated 

good in most categories except hem selection where both received a doubtful rating which 

was the best ratmg given any tool. Oswestry was given the lowest score for not being 

time specific and Roland Morris was given the lowest score for response possibiUties 

Each tool has poskive and negative aspects, but the ratuigs given by this study suggest 
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that the Roland Morris and the Oswestry Disability questionnaires are adequate for 

assessing disabUity from back pain. 

Recently, a study has been published which further examines the proper usage 

functional questionnaires. LeClaire et al. (1997) tested the Roland-Morris DisabUity 

(^estionnaire and the Oswestry DisabUity Questionnaire on two groups of low back pain 

patients with widely different levels of disability. The purpose of the study was to 

determine the discrimmatory power of each functional tool. Participants for the study 

were low back pain patients. One group of 100 patients were experiencmg their first 

episode of low back pain and had no radicular symptoms. The second group of 100 

patients had low back pain with radicular symptoms, EMG evidence of denervation and 

neurological defick. AU participants completed both questionnaires. Resuhs revealed that 

there was a moderate Unear correlation between the two instruments. The differences in 

the scores was determined mainly by the severity of the low back pain. The researchers 

concluded that both of these questionnaires can discriminate between populations with a 

difference in severity of low back pain. 

Disabihty questionnaires are a tool used to determine the effect of low back pain 

on the activities of daily living. The Roland Morris Questionnaire has been shown to be 

reliable and vaUd (Beurskens et al, 1995; Brodie et al., 1990; Roland & Morris, 1983). It 

has good discriminatory power, but may not be as senskive to minute changes as other 

questionnaires (Kopec et al., 1995; LeClaire et al., 1997; Stratford et al., 1996). 

However, k is time specific (Beurskens et al., 1995; Roland & Morris, 1983), easy to 

understand, easy to complete and quick to score (Roland & Morris, 1983). It is 
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comparable to the Oswestry Disability Questionnaire (LeClaire et al, 1997) and better 

than the Waddell Disability Index and the MiUion Visual Analog Scale(Beurskens et al, 

1995). It also correlates weU with a physical exam (Brodie et al., 1990). It is a valuable 

tool in evaluating back pain patients. 

Ergonomic Task Analysis and Worker Training 

The literature presented in section one of this review has attempted to demonstrate 

that back pain is a problem for the general public and industry. The previous sections 

have reviewed studies that investigate back pain after k has already occurred. This section 

will focus on prevention of the onset or recurrence of back pain in industry. This 

discussion wUl focus on two methods of attacking the problem. One course of action is 

worker training. This method proposes to educate the worker in the proper way to 

perform a task so that the employee can perform efficiently and avoid mjury. It is training 

which assists the employee to fit the job. A second course of action is ergonomic task 

analysis. This approach studies the job to determine which aspects have the potential to 

lead to injury. Solutions are proposed which could eluninate or reduce to an acceptable 

level the risks involved m a task. In this way, a job can be redesigned to better meet, but 

not exceed the capacity of the worker. Changes in worker training and education may be 

instituted as a resuh of task analysis. However, for the purpose of this review, each 

approach will be discussed separately. 

The purpose of worker education is to ensure that the worker has all the 

knowledge and skiU necessary to perform each aspect of a job safely and efficiently. Many 
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industries are training workers in proper lifting techniques and back care as a regular part 

of the orientation process to prevent injury before an employee begins a job. Heahhcare 

professionals have long been involved in back education after injury Physicians, nurses, 

physical and occupational therapists, athletic trainers and exercise physiologists have been 

informally teaching patients with back injuries principles of back care as a routine element 

in the treatment of back pain. Formal back schools for mjured workers from all industries 

have evolved from these efforts to teach patients how to avoid further injury. What began 

with informal conversation, distributing printed information and showing a short video or 

slide presentation has matured to live comprehensive presentations of several hours which 

stress lifestyle changes. These programs contain information about epidemiology, 

anatomy, physiology, and treatment including the role of the patient, physician and allied 

health personnel who may become involved in care. Also included are demonstrations of 

exercises and Ufting techniques by the presenter. Students are given an opportunity to 

practice each technique while being offered suggestions for improvement of technique by 

the instructor. This review wUl discuss studies which examine the development and 

implementation, evaluation of content, methods of teachmg and effectiveness of these 

orientation and back school programs. 

An initial step m education is to determine the level of knowledge of the student. 

Neal (1997) attempted to develop a tool for assessing the knowledge of a group of 

workers in an orthopedic soft goods factory. A survey was developed which assessed 

knowledge of basic body mechanics and ks application to practical situations in the 

workplace. The survey was then given to 100 workers in the factory. In general, the 
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workers gave correct responses to knowledge questions about body mechanics, but 

responded incorrectly to the application questions. The conclusion was that the 

employees had a good basic understanding of the principles of body mechanics, but were 

unsure about the appUcation of these principles in the workplace. Therefore, training 

should focus on practice of the proper techniques in normal work situations. 

Donajkowski (1993) reviewed safety Uterature to determine the key elements in an 

effective plan to reduce back injuries in the workplace. According to this review, the 

primary approaches to back injury prevention among safety personnel in industry have 

been the use of back belts and worker education. This reviewer outlined several essential 

components necessary to formulate a comprehensive back safety program. One of these 

components is education. The education should begin at orientation with a program 

emphasizing the cumulative nature of back mjuries, the normal degradation of the back 

which occurs with age and mdividual accountabUity for key contributing factors to the 

development of back pain. Education should continue with regular refresher courses for 

all employees and special instruction for workers after an injury. Educational material 

should mclude specific body mechanics guideUnes which are adopted as standard company 

policy and practiced by all employees in all areas of the company. The company should 

establish a poUcy for normal treatment of back injuries for on-ske medical personnel. This 

may include a contractual arrangement v t̂h a local physiatrist for consistent foUow-up as 

needed. A medical review of aU back injuries should be done withm estabhshed guideUnes 

by safety, medical and administrative personnel. If back supports are a part of the overall 

plan, a plan which details the specific requirements for utUization of the supports should be 
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incorporated into company policy. Ergonomic evaluations of the total job, not just the 

activity at the time of injury, should be performed to eliminate or reduce risk factors for 

injury. According to this author a comprehensive back injuiy prevention program includes 

education to prevent injury, treatment for accidents, a muhidisciplinary evaluation of the 

circumstances of mjuries and ergonomic evaluation of all tasks performed in the 

workplace to identify and reduce or eUminate risk factors for back injury throughout the 

work place. 

The previous study by Donajkowski (1993) discussed the elements necessary for a 

complete back injury prevention program. Wood (1987) described a two-phased back 

injury prevention program which was designed and implemented in a geriatric hospkal. 

The hospital concluded that a major cost in terms of lost days at work was occurring 

because of poor communication between the claunant, physician(s), the worker's 

compensation board and the hospkal. Employees with back mjuries were "being lost in 

the system." Consequently phase one of the program was a personnel program designed 

to implement better communication between all mvolved parties. The goal of this phase 

was decreasing the duration of wage-loss clauns. Communication between the hospital 

and the claimant stressed the unportance of each employee to the team and the job 

security of each employee. The result of the program was a significant drop in the number 

of high-hour claims. An unexpected resuh was the strong mhibkory effect of the 

personnel program on the frequency of accidents. Phase two was a training program. 

This phase emphasized utUization of the cortect technique for procedures identified as 

performance problems through review of accident records, interview of floor personnel, 
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and observation. The subjects for this study were nursing employees of a geriatric 

hospkal. A group of nursing personnel from a sister hospital served as a control group. 

Nursing personnel were observed during peak work times and offered individual feedback 

following the performance of tasks noted to be troublesome. This was followed by a one 

hour classroom demonstration which covered body mechanics, lift and transfer techniques 

and the proper use of equipment. The resuhs of phase two were confounded by the 

unexpected decrease m the frequency of accidents reported after the implementation of 

phase one. Based on quantitative data alone, the back program was not effective in 

reducing the number of wage-loss clauns. However, analysis of feedback by the 

participants indicated that the learners perceived k to be highly effective. These 

researchers discovered that the current knowledge of body mechanics principles was 

good, but, as noted in other studies, there was mconsistent application of the safe and 

correct techniques in the workplace. 

Coleman and Hansen (1994) reported on the development of a comprehensive 

back program for the nursing employees of a tertiary care hospkal. The purpose of this 

study was to design a program which would meet new state and federal laws regarding 

safety and injury prevention whUe takmg into account new staffing guidelines which 

decreased the number of professional staff and mcreased the number of non-professional 

staff. The goals of the program were to increase awareness of back injury prevention, 

decrease compensation claims for back injury, decrease sick time used for back injury, 

increase productivity through the use of ergonomics and teach aU staff proper back care at 

home and at work. The program designed by these researchers consisted of eight 
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modules. Each module could be expanded, briefly discussed or omitted depending on the 

make-up of the class. Techniques to ease pain and reduce back fatigue and injury were 

introduced, demonstrated and practiced in class. Classes were voluntary, however 

supervisors encouraged those wkh previous back injuries to attend class. An interview 

and questionnaire at the beginning of class informed the instructor of the baseline of 

knowledge of the class and the expectations of the participants. The resuhs of the 

program were that nurse managers noticed behavior changes in floor personnel. Personnel 

were more likely to ask for assistance. There were fewer reports of sick days for back 

pain and fewer new back injuries. Although there was an increased cost per claim the first 

year of the program, this was thought to be due to an increased awareness and emphasis 

on back injuries. In the second year of the program, more stress was placed on prevention 

and early intervention. Evaluation of the cost of the program showed that the program 

was saving significant sums in reduced claims for back injury. The authors demonstrated 

that a program of individualized instruction tailored to the workplace could reduce back 

injuries, but did not offer evidence that this program could mcrease productivity or 

increase the use of biomechanical principles at home. 

The previous studies emphasized the need for education and traming to stress 

application of the principles of injury prevention in practical and home situations. The 

method of presenting this information may influence learning. Schenk et al. (1996) 

studied two common methods of presenting back care information. The purpose of the 

study was to determine if there was a difference between presenting a back school video 

and presenting a live lecture with demonstrations, group interaction and practice with 
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feedback from the instructor. Participants were chosen from an industry and divided into 

three groups. The first group participated in a two to three hour live presentation which 

allowed questions and comments from the Usteners. This group practiced correct lifting 

techniques and were given feedback by the instructor. The second group was a videotape 

of the same back school presentation wkhout a live instructor or practice. The third group 

served as a control group and received no instruction. A post test was given to all three 

groups. A flexible ruler was used to measure lumbar lordosis during liftmg testing. The 

resuhs showed that the live presentation group showed a significant difference in lifting 

posture and knowledge of Ufting from the other two groups. The video group and the 

control group did not differ on Ufting task and knowledge tests. There was a significant 

difference in angle measurements during lifting between the back school group and the 

other two groups. The video group and the control group showed no difference in their 

assessment of the effectiveness and usefulness of training. The conclusion of these 

researchers was that a live presentation of information with interaction, demonstration and 

practice of Ufting techniques could change liftmg behavior. However, an educational 

video by kself is an ineffective means of teaching back injury prevention and the 

application of the principles of body mechanics to Ufting situations. 

Evaluation of the effectiveness of a program involves measures of desired changes 

in behavior after education. Wollenberg (1989) adapted a hospital based program to 

industry. This researcher wished to establish that education at the workske may provide a 

better incentive to change behavior to a healthier Ufestyle based on the assumptions of the 

health promotion model. The purpose of this study was to determine if there is a 
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difference in scores on a body mechanics test between employees who participate in three 

different educational programs. Program one was two sessions, each one and one half 

hours long, of informational teaching foUowed by mandatory attendance at a daily 10 

minute exercise session prior to starting work. Program two was three mandatory 

informational teaching sessions one hour in length. No exercise time at work was offered 

to this group. Program three was a single, voluntary, one hour session of informational 

teaching which included the demonstration of exercises, but no exercise time at work was 

offered. Pre and post class knowledge was determined by score on the Body Mechanics 

Questionnaire. Resuhs of the study were speculative due to the small sample size and 

attrition of participants during the length of the study. However, this study does suggest 

that mandatory exercise in the workplace may improve participation in work related 

exercise and the perceived proper performance of body mechanics. Exercise in the 

workplace does not translate into increased exercise performance at home. An 

unexpected finding was that the voluntary group with no exercise participation and no 

reinforcement made significant gains in scores on the body mechanics questionnaire. The 

author explained this by reporting that 71% of the participants in this group had 

experienced back pam prior to the start of the study. This could have been a motivating 

factor for participation in the group. This program suggested that teaching body 

mechanics and exercises in the workplace could be effective in unproving proper 

performance of body mechanics, but failed to demonstrate that teachmg m this setting is 

carried over into other aspects of the employee's life. 
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The effectiveness of education to decrease recovery time from an injury was 

studied by Morrison et al. (1989). These researchers developed a program based in a 

community hospital which stressed education and exercise as part of a treatment program 

to speed recovery time from an injury and to prevent the recurrence of back pain. The 

objectives of the education portion of the program were to increase knowledge about the 

use of body mechanics in activities of daily living, increase knowledge about the causes 

and remediation of back pain, and to increase knowledge about the role and management 

of psychological stress m back pain. The exercise program was designed to increase 

physical strength and joint mobility and promote continued exercise as a part of the daily 

routme. Participants were 120 patients referred and admitted to the program over a six-

month period. All participants were assessed by observation to determme body mechanics 

usage, a physical examination to determine strength and mobility, and questionnaires to 

assess knowledge, normal exercise habks, physical capabilkies and anxiety levels. Patients 

were assessed again one year later with the same tools. Resuhs of the program showed 

immediate improvements m self-care knowledge, physical mobihty and strength, but no 

change m anxiety level. One year later, the changes m physical strength and mobilky were 

maintained. The body mechanics scores had declined, but remained significantly better 

than pre-program scores. There was a sharp decrease in verbal knowledge. Pain scores 

had decUned but anxiety levels remained the same. The program in this study was 

effective in improving knowledge about back pam and the use of body mechanics, but this 

added knowledge did not reduce the stress level of the student. 

43 



Another study examined effectiveness of teaching by investigating the job habits of 

trainees foUowing a course of training. St -Vincent, Tellier and Lortie (1989) studied 

orderUes in a geriatric hospkal to determine if methods of patient handling taught in the 

classroom are used in actual situations. A second purpose was to determine the main 

deviations from the methods that were taught. Thirty-two orderlies employed in a 

geriatric hospkal were subjects. The orderUes were educated with 12 hours of classroom 

and worksite training which emphasized basic principles of proper lifting. These principles 

are: 

1. Keep your back straight; 

2. Bend your knees; 

3. Keep your feet apart and pointed in the direction of movement; 

4. Maintain a constant back posture; 

5. Lift vdth your legs; 

6. Strive for lateral weight transfer. 

An observational grid was developed and two observers were trained to use it. The 

resuhs of the observation of 689 tasks showed that the principles listed above were rarely 

used in the workplace. Most often the tramees moved patients with legs straight, feet 

close together, back flexed with a lateral bend instead of a lateral weight transfer. The 

recommended horizontal only movements were rarely used. The principles stressed in 

class were more likely to be used for operations involving a vertical or lifting component. 

The dominant work profiles of these orderhes after framing were that 56% of the time 

none of the principles were used and 44% of the tune some of the principles were used. 
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The conclusion of the authors was that the actual education program was poorly adapted 

to handhng operations in the hospkal. 

Educational programs alone have not consistently been shown to be effective in 

changing work habks. Some researchers have shown improvement in body mechanics 

scores, a decrease in sick days and a decrease in injury reports with implementation of an 

educational and training program (Coleman & Hansen, 1994; Morrison et al, 1989; 

Videman et al, 1989; Wood, 1987) However, some researchers in other studies eked 

have concluded that the material presented in the classes is not specific to the situations 

the trainee encounters in the workske (Neal, 1997; St.-Vincent et al., 1989; Wood, 1987). 

Therefore, the student may not have the necessary knowledge to apply the techniques 

presented in class to the job. Educational programs may need to be changed to more 

accurately reflect the workske or the jobs may need to be redesigned to allow the worker 

to perform the job using the principles of liftmg and handlmg taught in worker training 

programs. 

The goal of ergonomics is to design a task so that the requirements of the task do 

not exceed the capacity of the worker. Risk reduction for safety and injury prevention is 

of primary importance. This is especially important m jobs with known risk factors like 

Ufting. Some of the literature has been reporting on the development and testing of 

acceptable procedures for task analysis which can be applied to many jobs under a variety 

of conditions. The objective of these procedures is to quantify job requirements and 

worker capacity so that the jobs and workers can be matched appropriately (Ayoub, Selan 

& LUes, 1983; Garg «fe Fine, 1993; Genaidy, Waly, Khalil & Hidalgo, 1993; Waters & 
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Putz-Anderson, 1993). It is important that the job requirements do not surpass the 

abilkies of the worker. 

One such method of task analysis was examined by Ayoub et al (1983). The 

purpose of this study was to validate with a field study the use of the Job Severity Index 

(JSI) as an acceptable measure of injury potential. The JSI is expressed as a ratio of the 

job demands and the operator capacity. Job demands are figured with an equation 

requiring exposure time and range and frequency of the lift. Operator capacity uses the 

psychophysical model to determine the maximum weight a person can lift repeatedly 

without stress or undue fatigue. The field vaUdation consisted of four steps. Step one 

was selecting the jobs to be analyzed. Step two was an analysis of the Ufting requirements 

and the available injury data for that job. Step three was the determination of the JSI. 

Step four was the determination of the relationship between the JSI and lifting injuries. A 

total of 101 jobs involving 385 males and 68 females were analyzed. The resuhs of this 

study showed that a JSI of less than 1.5 represents a nominal safety risk. A JSI of >1.5 

but <2.25 required administrative controls. A JSI of >2.25 was an unacceptable risk and 

required engmeering controls. The JSI can also be used to determine if a worker is 

acceptable for a job. The capacity of the worker can be figured using the characteristics of 

the worker. This capacky can be compared with the requirements of the job and the JSI 

figured to be sure the risk faUs into an acceptable range. These researchers showed that 

the JSI can be successfully used to analyze jobs for injury potential 

Another method of job analysis attempts to quantify the forces beUeved to lead to 

injury. Genaidy et al. (1993) reviewed and analyzed the Uterature on the Spinal 
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Compression Tolerance Limits (SCTL). This review addressed four areas. The first was 

to determine the effect of personal and experimental factors on SCTL by using regression 

equations and correlation statistics with available data in published studies. The second 

was to find out the current techniques for predicting SCTL. The third was to determine 

the lifting tolerance hmits based on SCTL. The fourth was to determine the biomechanical 

guidelines based on the SCTL which can be used for designmg jobs with lifting or other 

manual materials handlmg tasks. The resuhs of the study showed that age, body weight, 

gender, posture, and spinal segment must aU be considered when figuring the SCTL. The 

current techniques for predicting SCTL use cadaver specimens to perform lumbar motion 

segment studies, lumbar vertebra studies, spinal vertebrae and mtervertebral disc studies. 

The two techniques used to predict SCTL are dual photon absorptiometry and 

quantitative computed tomography. Biomechanical limits should be placed on the weakest 

link which is the vertebral segment, not the mtervertebral disc accordmg to the hterature 

reviewed. This can be done with a regression equation which computes compressive 

strength which can then be used to figure the damage load. The SCTL can be used to 

compute job demands usmg a biomechanical model, to determine an individual's tolerance 

limit and to determine the ratio of job demands to tolerance limits. A ratio greater than 

one requires engmeering and administrative controls. This review concludes that SCTL 

are a valuable tool for job analysis in the workplace. 

Another tool for determining Ufting lunits was developed by the National Institute 

for Occupational Safety and Health (NIOSH). The first equation developed in 1981 was 

limited in appUcation. The 1991 equation was figured usmg new information which now 
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allows jobs wkh asymmetrical tasks, poorer hand couplings and a wider range of work 

durations and lift frequencies to be analyzed. An article by Waters et al. (1993) reviews 

the history of the development of the newer equation. One of the limitations of this 

equation is that the equation is not designed for use m certain skuations like one-handed 

lifting, lifting from a seated or kneeling position, lifting in a small workspace, lifting 

people, Ufting objects of extreme temperatures, Ufting contaminated objects or high-speed 

lifting. Field vaUdations are necessary to determine if the application of this equation to 

the appropriate tasks is effective in reducing injury from lifting. 

The previous studies used industrial models designed to determine lifting limits 

with boxes or other uniformly shaped, compact kems. In healthcare, frequently the object 

being lifted is a person who has no uniform shape or distribution of the weight to be 

moved. This presents unique problems for lifting to the Ufter. Nevertheless attempts have 

been made to apply these and other lifting formulas to tasks performed m heahhcare 

facihties with patients. Laflin and Aja (1995) reviewed employee mjury records at a 

tertiary care hospkal to determine the underlying causes of back pain in that facility. 

Based on this information a muhi-discipUnary mtervention plan was written and 

implemented. Part of the plan included computmg the mmimum safe load an employee 

would be required to lift before retummg to work after a back injury. The researchers 

investigated four formulas for calculatmg Ufting Umits including Genaidy's spinal 

compression tolerance Umit, the revised NIOSH lifting equation, the lifting index and the 

Bloswick measure of compressive forces. The formulas were appUed to four, two-person 

methods of transferring a patient from a bedside recliner to the bed, a frequent Ufting task 
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required in that facility. The research report did not answer the question of safe limits for 

injured workers, but some valuable information came from this study. The researchers 

found that all four methods of transferring the patient exceeded the maximum safe lifting 

Umit no matter which formula was used. Comphance in using mechanical assist devices 

like gak behs and sUding boards was poor. Employees eked lack of knowledge about the 

correct use of the device, lack of unmediate avaUabiUty, and the mcreased time required 

for the transfer with a device as reasons for not using the aids. In those departments 

where mechanical assist devices and machines were used, the injury rate dramatically 

decreased. Laflin and Aja concluded that more education in the principles of ergonomics 

which would allow employees to make wise decisions about safe Ufting is necessary for 

compUance with the back injury prevention plan and a reduction in the rate of back injury. 

This study iUustrates how task analysis and worker education could work together to 

decrease back injuries. 

Much of the liftmg of patients by nursmg personnel m geriatric facUkies is done by 

nurse's aides. Garg et al. (1992) mvestigated the risks faced by a nurse's aide m a 

geriatric facUity with an ergonomic analysis of the job of an aide. The purposes of the 

study were to determme which patient handhng tasks were the most stressful to 

biomechanically evaluate these tasks. The participants were 38 nursmg assistants 

employed at least half time m a 140-bed nursing home. The aides were surveyed about the 

incidence of back pain and medical history and tested for back strength accordmg to the 

procedure of Chaffin (1975). The aides were asked to Ust job tasks according to the 

amount of stress involved in performing k. The most stressfiil tasks were placed at the top 
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of the list. Nurse aides were then observed and videotaped performing these stressful 

tasks. Measurements of workspace areas including the height of beds, wheelchairs, toilets 

and the dimensions of patient rooms and bathrooms were recorded. The findings of this 

study were numerous. Patient transfers ranked the highest in perceived level of stress 

The transfer method most often used was a two-person lift placing the forearm under the 

axilla of the patient. In this facility, assistive devices mcluding gait belts and mechanical 

hoists were not used because of the amount of increased time involved in using the device, 

the concern for the safety of the patient with the device, difficulty in using the device, lack 

of availability of devices and lack of training in the use of devices. All of the most 

stressful tasks required repeated movements in a bent over posture. The greatest 

compressive forces and flexion moments were noted during the wheelchair to toilet 

transfer. Estimated compressive forces on the Ufter for patients in the 25* percentile in 

weight exceeded the action limit of 34 N. A conclusion was that the energy demands of 

the nurse's aide job are high due to the lifting, standing and stooping frequencies. A 

second conclusion is that the strength requkements of the hftmg tasks frequently exceed 

the capacity of most female workers even when the patient is light. 

The previous study investigated a muhifaceted job to determine the problem areas. 

Other research has concentrated on one task. Garg et al (1991a, 1991b) and Owen and 

Garg (1994) have published several studies investigatmg some of the frequently performed 

patient transfer tasks which have been rated highly stressful by nurse aides in a nursing 

home. The first study (1991a) mvestigated methods of transferring a patient from bed to a 

wheelchak and returning to bed. The purpose of this study was to biomechanically and 

50 



ergonomically evaluate five manual and 3 mechanical patient transfer methods for bed to 

wheelchair transfers. Participants were six paid female nursing students who had at least 

one year of patient handhng experience. All participants acted as both patient and nurse. 

The five manual methods studied were the manual hft, one-person walking beh transfer, 

two-person walking beh transfer, one-person gait beh and one person Medesign transfer. 

The Medesign is a flexible polymer sling with cutouts on each end for hand holds for the 

nurse. It does not fasten around the patient. The three mechanical devices were the 

Hoyer lift, Ambulift and the Trans-aid hft. Nurses were asked to rate each transfer after 

completion for perceived stress to shoulders, hands, vmsts, and back. Patients were asked 

to rate each transfer for perceived comfort and security. AU transfers were timed and 

videotaped. Joint angles were measured at the beginning of the transfer and confirmed on 

videotape. A hand dynamometer attached to the beh or sUng measured puUmg forces. A 

standard biomechanical model was used to simulate the task in order to estimate the 

compressive and shear forces at the L5/S1 spinal level, task produced moments in three 

directions at L5/S1, and the forces produced by the erector spmae. This model was also 

used to estimate the percentage of the female population that would be able to perform the 

task based on static strength. Resuhs showed that those methods which requked pulling 

rather than lifting patients produced significantly lower forces. Manual liftmg was 

perceived as the most stressful transfer method. Two of the three mechanical devices 

were perceived to be as stressful as the manual hft even though relatively smaU forces are 

required to complete the task. The manual lift, gait belt and the Hoyer hft were rated as 

the least comfortable and secure by the patients. The Ambulift and both walking beh 
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transfers were rated as the most comfortable and secure. The nurses preferred the walking 

beh for aU transfers. The authors recommended a large field study to test the resuhs in 

cUnical situations because this study was strictly a laboratory study. 

A second study by Garg et al. (1991b) investigated another transfer task and found 

similar resuhs. The purpose of this study was to determine if there is a mechanical or 

manual method of transferring patients from the wheelchair to shower chair and back to 

the wheelchak which offers safety and security for the patient and low physical stress for 

the worker. The participants were six paid female volunteers who alternated between 

being the nurse and the passive patient. Five manual and three mechanical transfers were 

evaluated for the rate of perceived exertion by the nurse, comfort and security of the 

patient. They were also evaluated for the mean trunk flexion moments, erector spinae 

muscle forces and the compressive and shear forces at the L5/S1 disc space. The results 

showed that the two person walking beh transfer using a gentle rockmg motion and the 

Ambulift, a mechanical Ufting device, were the only hftmg techniques which satisfied all 

the criteria except tune. The perceived stress of the transfer was increased with the use of 

a gait beh because the gak belt had no hand holds and would sUde up the patient to the 

axUla of the patient increasing patient discomfort. The four puUkig methods of patient 

transfer had mean compressive forces and shear forces below the action Umit suggested by 

the 1981 NIOSH lifting equation. An interesting findmg was that two of the three 

mechanical lifts were rated as less comfortable and secure by the patients and more 

stressful than the one or two person walking beh transfers to the workers. As in the 

previous study, mechanical devices did not necessarily decrease the perceived stress felt by 
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the worker. A manual transfer using a walking beh with a rocking motion rather than 

lifting was the preferred method of transfer. 

Another task which is done regularly in a nursing home is weighing the resident 

Owen and Garg (1994) studied this task using six senior nursing student who alternated 

serving as patient and nurse's aide. The purposes of the study were to determine the 

potential risks in the current method of weighing resident, redesign the task in the 

laboratory to reduce or eliminate those risks, and to determine if the laboratory solution 

could work in the cUnical settuig to decrease low back pain. The current method of 

weighing the patient mvolved a manual transfer to the weight chair from the bed or 

wheelchak, and then manuaUy transferring the patient back to bed or the wheelchak. To 

transfer the patient to the to the weight chair meant that the patient had to be lifted up out 

of the wheelchak", turned and guided between the armrests into the weight chak mounted 

on a platform. After the weight was recorded, the patient was manuaUy returned to the 

wheelchak. Generally these transfers required two people. The researchers studied this 

method of weighing the patient, a mechanical hoist with a scale and a scale with a 

wheelchak ramp where the patient is weighed whUe sittkig m the wheelchair The results 

of the study showed that the wheelchak scale was the most comfortable to the patient. 

The hoist and the wheelchak scale presented less stress to the caregiver and the patient. 

The extra time usuaUy required for a hoist transfer was not a factor since the weight could 

be taken while the transfer was bekig accomplished. The conclusion was that the 

wheelchair weight scale and the hoist scale were the methods of choice for weighmg a 

patient. 
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Worker training and task analysis are tools for managing injuries in the workplace 

Worker training seeks to prepare the worker with the appropriate knowledge and training 

to perform the job safely. Some studies cited lack of training in the safe and effective 

technique as a problem (Garg et al., 1992; LafUn & Aja, 1994). Some studies showed that 

education and training could be helpful in increasing body mechanics scores and reducing 

the number of reports of back pain (Coleman & Hansen, 1994; Morrison et al., 1989; 

Wood, 1987;). Other studies doubted the success of education and training to reduce 

back injuries. In these studies the trainees were not compliant in applying the material 

presented to actual work situations. This was generaUy explamed by concluding that the 

material presented was not dkectly appUcable to situations encountered in the workplace 

and therefore not task specific (Neal, 1997; St.-Vkicent et al., 1989; Wood, 1987). Task 

analysis offers valuable information which can be used for worker training and job design. 

It is used to ensure that the job demands do not exceed the capacity of the worker (Ayoub 

et al., 1983). Methods of task analysis which are designed for mdustrial hfting tasks are 

not always appropriate for examming tasks which involve hftmg people (Waters et al., 

1993). However, studies are bemg done which analyze tasks which mclude Uftkig and 

moving people to determine appropriate methods of reducing the risk of back injury from 

these jobs (Garg et al., 1991a, 1991b, 1992; Owen & Garg, 1994). The resuhs of these 

studies show that new methods of handhng patients can be effective in reducmg the strain 

on healthcare workers, but compUance with the new methods remakis a problem due to 

lack of education and skiU with the proper technique, avaUabUity of the necessary 

equipment and the increased tune required for task completion using the equipment (Garg 
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el al, 1992, Laflin & Aja, 1995). These studies point to further education wkh training in 

those techniques which have been shown to reduce stress on the low back as a possible 

method of reducmg the mcidence of low back pain in heahhcare workers. 

Summary of the Review of Literature 

This review of Uterature has shown that the mcidence of back pain in healthcare 

workers is high (Chiou et al, 1994; Cust et al, 1972, Dehlin et al., 1976, Harber et al, 

1985, Molumphey et al., 1985, Ryden et al., 1989, Vasihadou et al., 1995) possibly 

because health care workers are exposed to many of the risk factors associated with back 

pain (Chiou et al., 1994; Fuortes et al., 1994; Klaber-Moffett, 1993; Venning et al., 1987). 

Those employed in geriatric care are especially vulnerable because of the high 

occupational demands (Cust et al., 1972, DehUn et al., 1976; Klaber-Moffett et al., 1993; 

Venning et al., 1987). The disabUity which is caused by the work-related back pain can be 

quantified effectively with simple, one page questionnaires completed by the patient 

(Buerskens et al., 1995; Fairbank et al., 1980; LeClake et al., 1997; Roland & Morris, 

1983; Stratford et al., 1996). Efforts to reduce work-related back pain have concentrated 

on worker education (Coleman & Hansen, 1994; Morrison et al., 1989; Neal, 1997; 

Wollenberg, 1989, Wood, 1987; and ergonomic evaluation of tasks (Ayoub et al., 1983, 

Garg et al., 1992, 1991a, 1991b; Genaidy et al., 1993; Owen & Garg, 1994, Waters et al., 

1993, or both (Donajkowski, 1993; Laflin & Aja, 1995; St.-Vmcent et al, 1989). 

Successful reduction in the incidence of low back pain ki the workplace has been 

demonstrated with education programs specific to the workplace which incorporate basic 
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ergonomic principles of patient handhng (Coleman & Hanson, 1994; Laflin &Aja, 1995, 

Morrison et al., 1989). 
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CHAPTER III 

METHODOLOGY 

Selection of the Participants 

The participants were female professional care givers employed in nursing homes 

or skilled nursing facilkies located within a 250-mile radius of Lubbock, Texas. 

Registered nurses (RN), licensed vocational nurses (LVN), physical therapists (PT) and 

physical therapist assistants (PTA) were eligible for participation. Permission to use 

human participants was obtained from the Institutional Review Board for the Protection of 

Human Subjects of Texas Tech University. Permission was obtained from the appropriate 

administrative personnel in each facihty prior to soUcitation of participants. 

Participants were solicited over a five-month period from April to August 1998 by 

the experimenter at thek place of employment or during employee meetkigs. Each 

participant in the study was paid $10 from funds provided by Texas Tech University in the 

form of a summer research grant. Confidentiality of each participant was maintamed by 

excluding the participant's name from the questionnaire. Names of participants appeared 

only on the signed, informed consent and participant sign-in sheet. A participant sign in 

log with name and maiUng address was kept to facUitate accurate record keepmg of the 

receipt of signed consent forms, completed questionnaires and disbursement of the 

incentive payments and letters of thanks for participation. 

Those care givers who were excluded from this study mcluded male care givers 

and non-professionals such as nurse aides and physical therapy technicians. Although 
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nurse aides are the primary workers responsible for patient transfers on the nursing service 

in geriatric facilkies, the limited nature of education requked for certification as a nurse 

aide would confound comparisons wkh other caregivers who have more education 

Participants who reported back pain prior to employment in the current facility or previous 

back surgery were excluded because prior back pain is a risk factor (Fuortes et al., 1994; 

Ryden et al, 1989; Venning et al, 1987). 

Instrument 

The Geriatric Care Giver Questionnaire was a two part questionnaire compiled to 

investigate back pain disabUity in professional care givers. Part one requested 

demographic information includmg gender, age, profession, highest level of education, 

number of years in the profession, the number of years employed in geriatric care, and the 

length of time employed in the current facUity. Part one also asked for mformation about 

the subject's history of back pam and treatment, smoking status, hours of training both 

given and received in patient transfer techniques, and the number of methods of patient 

transfers normaUy used by the participant (see Appendix B, Part 1). 

Part 2 was the Roland-Morris DisabUity Questionnake (RMQ)(see Appendix B, 

Part 2). This questionnaire was developed in 1983 by two physicians. The rehabihty and 

validity of this disabUity questionnaire has been demonstrated in several studies (Beurskens 

et al, 1995; Brodie et al., 1990; Roland & Morris, 1983). The RMQ has demonstrated 

good discrimmatory power to distmguish levels of disabiUty from low back pain (LeClaire 
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et al, 1997; Stratford et al, 1996) and k is easy to administer and score (Beurskens et al, 

1995; Roland & Morris, 1983). 

A pilot study using the Geriatric Care Giver Questionnaire was conducted for 

three purposes. The first purpose was to confirm that there is variability in total clock 

hours of training and number of transfer techniques in professional care givers. This was 

adequately demonstrated by scores ranging from 12 hours to over 1000 hours of training. 

Several participants answered "too many to count." Out of a total number of 20 transfer 

techniques, totals on the pilot study ranged from 6 to 17 with only two identical totals 

A second purpose was to estabUsh a method for determining the high, medium and 

low scores for hours of training and number of patient transfer techniques. A normal 

distribution of scores around the mean would have the middle third of the scores wkhin 

the range described by plus or mkius one half standard deviation of the mean. The upper 

third of the scores would be greater than one half standard deviation above the mean and 

the lower thu-d of the scores would be less than one half standard deviation below the 

mean. Therefore, scores which mclude the mean plus or mmus one half standard deviation 

of the mean score wUl be included in the middle group. The low group wUl be those 

scores which fall more than one half standard deviation below the mean. The high group 

wiU be those scores which faU more than one half standard deviation above the mean. 

This method of scoring was deemed appropriate by a statistician. The scoring for hours of 

training was revised to reflect the natural grouping of scores after a frequency analysis 

showed a large number of responses ki the lowest two scores. The appropriate changes 

were made in the operational definitions. 
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The third purpose of the pilot study was to ascertain if payment of participants 

would be necessary for an adequate return of eUgible questionnaires. A total of 29 

questionnaires wkh consent forms and soUckation letters were distributed at four local 

nursing homes over a two to three week period. A stamped, addressed envelop for return 

mail was supphed with each packet. However, only eight questionnakes were completed 

and returned over a six-week period. Several foUow-up phone calls and personal visits 

were made to administrative personnel who agreed to help and participants who agreed to 

complete the questionnaire in each facihty. Those who were contacted cited heavy time 

demands at work which made k difficuh to justify takmg tune to participate in the study by 

answering the questionnake. To facUitate a higher return rate in the actual study, an 

incentive payment of $10 from research funds of Texas Tech University was paid to each 

participant who returned a completed questionnaire and consent form. 

Editorial and content changes were made in part one of the questioimaire after the 

pilot study to decrease the tune required to complete the questionnaire and to facUitate 

scoring. In the pilot study questionnaire, respondents were asked to place a number of 

clock hours by seven possibiUties for hours of traming received and six possibilkies for 

training given. This was changed by consoUdating these two questions mto one question 

Conceivable places to receive and give training m patient transfers were stated in bullet 

point format to remind the participant to consider all potential skes and situations for 

traimng. Participants were asked to check the appropriate range of total clock hours of 

training on the revised questionnaire. An outlkie of the human body was added with the 

low back area delineated as defined in the operational definition in Chapter I. Those 
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participants with back pain were asked to place a mark on the figure corresponding to the 

location of the pain. 

Three questions were added to address the issues of workload and compliance 

with the correct technique. The information gathered was also used to further 

characterize the subjects. The first question asked the participant to estknate the 

percentage of the time that the correct technique is used. A choice of ranges was given, 

i.e. 0 to 25%, 26-50%, 51-75%, 76-100%, 0% or 100%. A second follow-up question 

asked the respondent to kidicate the reasons why the correct technique was not used 

100% of the tkne. A thkd question was added to determine the normal workload for 

each respondent. Participants were asked to estimate the number of patients handled each 

day, how many transfers were done with each patient and to mark the other patient 

handhng activities that they perform. No changes were made ki part two, the Roland 

Morris Questionnake. 

Procedures 

A sample of 164 female participants was soUcked from geriatric facihties m West 

Texas for this study. It was estimated that the sample size should be 12 participants per 

ceU of a 3 X 3 ANOVA for a moderate effect size of 0.7 and a power of 0.8 with alpha set 

at 0.05 (Thomas & Nelson, 1996, p. 110). Participants were recruked at their work 

station or during staff meetkigs and kiservices. The experimenter presented a brief 

introduction to the study, ks purpose and procedure kicludmg payment for participation. 

Those with a history of back pam prior to employment in the current facUity were asked 
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not to participate. Participants were then given an informed consent to read and sign. 

Questionnaires were distributed as consents were returned to the experimenter The 

participant was instructed to read and answer aU questions on the questionnaire. The 

participant returned the questionnaire to the experimenter, signed a receipt and the Sign-in 

log and received a payment of $10. A letter of thanks for participation in the study was 

mailed to each participant. No participant was paid v t̂hout receipt of the signed consent 

and the completed survey. AU participants who complied with the rules were paid 

regardless of whether the data was included ki the statistical analysis. A log of completed 

surveys, consent forms and payments to participants was kept by the experimenter. 

Questionnaires were scored as foUows. Each range of hours of tramkig was 

assigned a score. Low hours of trakikig were those scores ki the range between zero and 

50 hours. Medium hours of traming were those scores between 51 and 250 hours. High 

hours of framing were those scores greater than 250 hours. The total number of checks 

by techniques used was the assigned score for the number of methods. A normal 

distribution of scores around the mean would have the middle third of the scores within 

the range described by plus or minus one half standard deviation of the mean. The upper 

third of the scores would be greater than one half standard deviation above the mean and 

the lower thu-d of the scores would be less than one half standard deviation below the 

mean. Therefore, scores which include the mean plus or minus one half standard deviation 

of the mean score were included m the middle group. The low group was those scores 

which feU more than one half standard deviation below the mean. The high group was 

those scores which fell more than one half standard deviation above the mean. Back pain 
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disabUity was scored as the total number of items marked on the Roland-Morris 

Questionnaire, part 2 of the instrument. 

Statistical analysis was conducted as foUows. Descriptive statistics were used to 

describe the participants. The mean age, height, weight, number of years in the 

profession, number of years in geriatric care and number of years employed in the present 

facility were included in these descriptive statistics. Also mcluded were percentage of 

nurses and therapists, the percentage of time the participants report usmg the correct 

technique for patient transfers and the number of subjects who indicated each reason for 

not using the correct technique. 

Rehabihty of The Geriatric Care Givers Questionnaire was established by 

administering the questionnaire again to 10 randomly selected subjects from four facilities 

one week after initial participation in the study. These participants were solicited verbaUy 

during the initial contact and with a letter of explanation. All participants who returned a 

completed questionnake were paid an addkional $10. Correlation statistics were used to 

determine the strength of the relationship between the scores on the first questionnaire and 

the scores on the second questionnaire. 

A 3 (hours of framing) X 3 (number of methods) factorial ANOVA was used to 

test the nuU hypotheses. Significance was chosen at p < 0.05. The kidependent variables 

were hours of training and number of patient transfer techniques. There were three levels 

of each independent variable; high, medium and low. The dependent variable was the 

disability from low back pain as measured by the score on the Roland Morris 

questionnaire. Two main effects were tested, hours of traming and number of techniques. 
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A Scheffe post-hoc test was used to determine where the differences lay among the 

groups. A main effect for hours of training would not support NuU Hypothesis #1 which 

states that there will be no difference in disabiUty from low back pain among professionals 

wkh high, medium or low hours of traming. A main effect for number of techniques 

would not support Null Hypothesis #2 which states that there wUl be no difference in 

disabiUty from back pain among professionals who use a high, medium or low number of 

transfer techniques. Both kidependent variables were tested together for an interaction 

effect on the dependent variable. Higher order findings would take precedence over lower 

order findings. For example, an interaction effect of both kidependent variables on the 

dependent variable would supercede the significance of a main effect of each kidependent 

variable on the dependent variable. The presence of an kiteraction effect would not 

support Hypothesis #3 which states that the rate of change ki disabUity from low back pain 

will not be affected by hours of traimng ki transfer techniques and the number of transfer 

techniques. 
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CHAPTER IV 

RESULTS 

Descriptive Statistics 

There were 170 completed questionnaires received from 21 long-term care 

facUkies in West Texas. Six paid participants were eliminated from inclusion in the data 

analysis; five were eliminated because of a history of back pain prior to employment in the 

current facility, one was eliminated because she was not a nurse or physical therapist. This 

left data from 164 participants for analysis. FacUities ranged in size from 52 to 322 beds 

(M= 114 beds). 

Frequency Distribution of Scores 

Examination of the raw data from 164 eligible participants showed a predominance 

of scores for hours of training in the 1 to 50 hours category. A frequency analysis of 

scores for hours of training revealed that more than one half (83) of the scores were in the 

range of 1 to 50 hours of training (Table 4.1). Therefore to allow for a more even 

distribution of scores among the high, medium and low hours of training groups, one half 

of the subjects who scored in the low hours of training group were randomly discarded. 

Scores were randomly deleted by dividing the scores from the 1 to 50 hours of 

training range into groups of four. The first two scores were saved, the second two scores 

were deleted from each group of four scores (Table 4.2). Table 4.1 contains data from 

164 participants. Table 4.2 contains data from 122 participants. All statistical analyses 
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reported in this paper were performed using the amended participant pool depicted in 

Table 4.2. 

Table 4.1 Frequencies of Scores for Hours of Training 

Score Hours f 
0 0 hours 2 
1 1 to 50 hours 83 
2 51 to 100 hours 31 
3 101 to 150 hours 7 
4 151 to 200 hours 6 
5 201 to 250 hours 0 
6 251 to 300 hours 7 
7 301 to 350 hours 6 
8 351 to 400 hours 0 
9 401 to 450 hours 2 
10 451 to 500 hours 6 
11 > 500 hours 12 
Note. M = 3.427 S.D. = 3.262 

Table 4.2 Frequency Distribution for Hours of Training 

Score Hours f 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Note M= 3.655 S.D. 

Ohrs 
1 to 50 hrs 
51 to 100 hrs 
101 to 150 hrs 
151 to 200 hrs 
201 to 250 hrs 
251 to 300 hrs 
301 to 350 hrs 
351 to 400 hrs 
401 to 450 hrs 
451 to 500 hrs 
>500hr 

= 3.522 

2 
43 
31 
7 
6 
0 
7 
6 
0 
2 
6 
12 
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Table 4.3 depicts the distribution of scores for number of methods. 

Table 4.3 Number of Methods 

Score Number of Methods f 
0 
1 
11 
8 
8 
15 
11 
9 
20 
13 
6 
6 
6 
5 
3 
0 
1 
1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

Note. M = 8.223 S.D. = 3.479 

Table 4.4 illustrates the distribution of scores for disabUity. Frequency analysis of 

the disabUity scores showed that 83 subjects (69.2%) reported no disabihty from back 

pain. Over 93% of the scores fell in the range of low or no disabiUty from back pain 

(Score of 3 or less). 
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Table 4.4 Frequency Distribution for Disability Scores 

Disability f 

0 83 
1 19 
2 7 
3 3 
4 1 
5 3 
6 1 
7 1 
9 1 
\S 1 
Note. M = 0.833 S.D. 2.190 

Demographics 

Table 4.5 presents demographic data about the participants in the study. There 

were 21 RNs, 84 LVNs, 11 PTs and 5 PTAs included in the amended participant pool, 43 

of whom were smokers. The variation in the values presented in the column N is due to 

missing values where participants failed to complete the question. 
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Table 4.5 Descriptive Data for Participant Pool 

Variable N M S.D SE Minimum Maximum 

Years In 116 4.190 5.409 0.469 <1 30.000 
Facihty 

Years In 121 13.719 10.710 0.974 <1 50.000 
Profession 

Years In 119 8.958 7.206 0.661 1.000 30.000 

Geriatrics 

Age (years) 118 42.212 10.927 1.006 20.000 70.000 

Height (cm) 119 163.092 6.847 0.628 145.000 178.000 

Weight (kg) 113 73.327 16.966 1.596 41.000 136.000 

The formal educational status of the participants is included in Table 4.6. The 

lowest level of education was the LVN certificate. The highest level was the clinical 

Master in Physical Therapy (MPT). There were no master's level nurses in this data pool. 
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Table 4.6 Educational Status of the Participants: Highest Earned Degree 

Degree f Percent 

Registered Nurse (RN) 12 10.1 

Bachelor of Science 9 7.6 
Nursing (BSN) 

Licensed Vocational 78 65.5 
Nurse (LVN) 

Bachelor of Arts/Bachelor 14 11.8 
or Science (BA/BS) 

Master of Physical Therapy 2 1.7 
(MPT) 

Associate of Science 4 3.4 

The wide range from LVN certification to Master of Physical Therapy (MPT) does 

not appear to be a factor in the participant's perception of the percentage of time the 

correct technique is used. As many as 73.4% participants reported usmg the correct 

technique at least 75% of the tkne (Table 4.7). Furthermore, lack of education in the 

correct technique was rarely chosen as a reason for not using the correct technique (Table 

4.8). The frequencies for each reason for faUing to use the correct technique is depicted in 

Figure 4.1 
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Table 4.7 Percentage of Time the Correct Technique Is Used 

Good Technique f Percent 
0 2 1.7 

0-25% 4 3.3 

26-50% 6 5.0 

51-75% 20 16.7 

76-100% 68 56.7 

100% 20 16.7 

Table 4.8 Reason 7; Lack of Training in the Correct Techniques 

Reason 7 f Percent 
No 118 98.3 
Yes 2 1.7 
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Reasons for not Using the Correct Technique 
Reasons 

Reason 7 

Reason 6 

Reason 5 

Reason 4 

Reason 3 

Reason 2 

muuMUMiuu iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimin 

Reason 1 Loî fema 
-H - I - 1 I 

10 20 30 40 50 

Number of Subjects 
60 70 

Figure 4.1 Reasons for not using the correct technique 

Note. Reason 1 - The correct technique takes too much time 
Reason 2 = Not enough staff to assist with heavy and/or difficult patients 
Reason 3 = Patient is uncooperative and/or unable to assist as much as anticipated 
Reason 4 = Assistive equipment is not easily accessible or is unavailable 
Reason 5 = Workspace is too small 
Reason 6 = Equipment (beds, wheelchairs, toilets, etc.) have limited adjustability 
Reason 7 = Lack of training in the correct techniques 
Reason 8 = Other 

Back pain status is presented in Tables 4.9 and 4.10. The 42 respondents who 

reported having back pain since employment ki the current facihty (facihty back pam) 

came from 15 of the 21 participating facilities. Three facihties had 6 persons, three 

facilities had 4, one facihty had 3 and the rest had one or two with facUity back pain. 

Table 4.9 Back Pain Status: Current Back Pain* 

Current Back Pain Percent 

Yes 
No 

11 
111 

9.0 
91.0 

Note. *The subject reported back pain on the day the questionnaire was completed. 
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Table 4.10 Facility Back Pain** 

FaciUty Back Pain 
Yes 
No 

Frequency Percent 
42 
76 

35.6 
64.4 

Note. **The subject reported having back pain since beginning employment in the current 
facUity. 

The average workload was reported in patients handled per day. The mean patient 

load was 18.333 with a SD of 15.753. The frequencies for each handling activity is 

presented in Figure 4.2. 

Patient Handling Activities 

20 40 60 80 100 

Number of Participants 

120 

Figure 4.2 Patient Handhng Activities 

Note. The following is the key to handling activities: 

1. Repositioning a patient in the bed or diair 

2 . Bathing a patient (bed bath, shower or tub bath 

3 . Dressing a patient 

4 . Placing a patient on a bed pan 
5 . Assisting a patient with coming to standing not as part of a transfer 

6 . Assisting a patient with ambulating 

7. Other. 
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ReUability Study 

Reliability testing of the questionnaire was performed wkh a test-retest design 

Participants were requested to complete the questionnaire again within one week of the 

inkial gathering of data. These participants were sohcked in person on the day of data 

collection or were recruked by letter mailed the day after the initial data gathering. Ten 

participants from four facilkies participated in this phase of testkig. 

A correlation analysis using the Pearson Correlation Coefficient was performed on 

the independent variables, hours of training and number of methods. The resuhs of this 

analysis showed the correlation coefficient for hours of trainkig to be high (r = 0.98691). 

The correlation coefficient for number of methods was also high (r = 0.88180). 

Data Analysis 

A 3 (hours of training) X 3 (number of methods) ANOVA was performed to test 

the hypotheses. A General Linear Models Procedure (GLM) was used due to the uneven 

distribution of scores in each group. The data was analyzed using the SAS statistical 

software. The three levels of each kidependent variable were high, medium and low. The 

dependent variable was the disability from back pain. The resuhs of the two-way factorial 

ANOVA are presented in Table 4.11. There were no significant main effects nor 

interaction among the variables. 
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Table 4.11 Back DisabUity Study: General Linear Models Procedure 

Source 

Model 
Error 1 

Hours of 
Trainkig (HOT) 

Number of 
Methods (NOM; 

HOT* NOM 

DF 

8 
11 

2 

2 

4 

Dependent Variable: Disabilitv Score 
Sum of Squares Mean Square 

14.31528065 
555.67638601 

5.83967901 

4.28750315 

4.18809849 

1.78941008 
5.00609357 

2.91983951 

2.14375158 

1.04702462 

F Value 

0.36 

0.58 

0.43 

0.21 

Pr>F 

0.9405 

0.5598 

0.6527 

0.9329 

A graph of the means of the 9 groups is shown in Figure 4.3. 

Mean Disability Score by Group 

« 
o o w 

M 

Low Methods Medium Methods 

Methods Groups 

Low hours 

Medium hours 

High hours 

High Methods 

Figure 4.3 Plot of Cell Means by Groups 

Further examination of the composkion of each group is presented in the following 

tables. 
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Tables 4.12 and 4.13 show the distribution of disabUity scores in each group. The 

disability score in the high hours/medium methods group in Table 4.13 is 0. Tables 4.14 

and 4.15 iUustrate the distribution of each profession in each group. Several groups 

consisted of only nursing care givers. In all probability, this is due to the small number of 

physical therapy personnel who participated in the study. 

Tables 4.16 and 4.17 detail more demographic data in terms of the mean age of 

participants, the mean number of years in the profession, and the mean number of years in 

geriatrics. Minimum age for aU participants was 20, the maximum age was 70 with a 

standard deviation of 10.927. Minimum number of years in the profession was less than 

one month, the maximum years was 50 with a standard deviation of 10.710. Minimum 

years in geriatrics was one, maximum was 30 with a standard deviation of 7.206. The 

mean number of patients handled per day for all participants is 18.333 with a standard 

deviation of 15.753. Tables 4.18 and 4.19 show the number of participants ki each group 

who have had back pain since employment in the facUity, but not necessarily on the day of 

testing. There were no participants with current back pain ki sbc of the nine groups. 

Tables 4.20 and 4.21 depict the percentage of time participants report using the correct 

technique. 
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Summary of the Resuhs 

The following resuhs were obtained from the present study. 

1. There were no significant main effects or interactions among the independent 

variables and the dependent variable. Therefore, the results of this study 

support NuU Hypothesis 1, Null Hypothesis 2 and NuU Hypothesis 3. 

2. Test-retest reUabUity of the Geriatric Care Givers Questionnaire was high for 

hours of training (r = 0.987) and for number of methods(r = 0.882). 

3. More than one-half of the subjects ki the full data pool had 50 or less hours of 

training in patient transfer techniques. This precipkated random elimination of 

one half of the scores in the category 1 to 50 hours of training. The resuhs of 

the ANOVA were the same whether using the saved scores or the deleted 

scores for analysis. 

4. There was a wide range of scores for number of methods. M = 8.2, SD 

=3.479. 

5. There were 21 RNs, 84 LVNs, 11 PTs and 5 PTAs, 86.1% nurses, 13.9% 

physical therapy personnel. LVN was the most frequent profession and LVN 

certification was the most frequent educational status. MPT was the highest 

level of education. 

6. The mean age ofall the subjects was 42.2 years (SD =10.9, range 20-70). The 

mean years in the profession was 13.7 years (SD = 10.7, range 0 - 50). The 

mean years ki geriatrics was 8.9 years (SD = 7.2, range 0 - 30). The mean 
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workload for these geriatric care givers is 18.333 patients handled per day with 

a SD of 15.753. 

7 The correct technique was used at least 75% of the time by 73.4% of the 

subjects. Only two of 120 reported a lack of education in the correct 

technique as the reason for not using the correct technique 100% of the time. 

The primary reasons for noncompliance with the correct technique were 

difficuh patients, low staffing and poor equipment. 

8. Only 11 subjects reported back pain on the day of testing. Back pain since 

employment in the current facUity was reported by 42 subjects. The small 

number of participants with back pain aUowed for some of the groups used in 

the 3X3 ANOVA to have no participants with current back pain and a large 

number with a 0 disabUity score. 

9. Eighty-three subjects scored 0 in the disabihty scale. One hundred twelve 

participants scored 3 or less on the disabUity scale. 
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CHAPTER V 

DISCUSSION AND CONCLUSIONS 

Discussion 

Back injuries and back pain are a chronic problem in working populations 

(Morrison et al., 1988; National Safety Council, 1996, p.55). Heahh care workers are at 

risk for back injuries because of the presence of known risk factors in the workplace. 

These risk factors are occupational stresses, amount and frequency of lifting, patient 

handling skiU, job category and service area ( Boshuizen et al, 1993; Cust et al., 1972; 

Chiou et al, 1994; Goertz, 1990; Harber et al, 1985; Molumphey et al, 1985; Pheasant & 

Stubbs, 1992; Venning et al, 1987; Videman et al, 1989). Geriatric care is a service area 

wkh a high incidence of back injury (Cust et al, 1972; Klaber-Moffett et al, 1993) due to 

the presence ofall of these risk factors. 

This investigation was performed to probe the effect of patient handling skill on 

the disability from back pain in licensed care givers in long-term geriatric facilities. This 

study explored the effects of hours of training in patient transfer techniques and the 

number of methods used for patient transfers on the disabUity from back pain. The 

participants used for analysis were 120 female RNs, LVNs, PTs and PTAs employed in 21 

long-term care facilities in West Texas (Appendix A). The instrument was a 

questionnaire. 

The Geriatric Care Givers Questionnaire (Appendix B), which incorporated the 

Roland Morris Disability Questionnaire, was compiled for this study to investigate the 
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effects of patient handhng skiU on back pain. Part one requested demographic information 

about age, profession, years in the profession and in geriatrics, highest level of education, 

and history of back pain since employment in the current facility. Those volunteers with a 

history of back pain prior to employment in the current facility were eliminated from the 

study. Prior history of back pain is a documented risk factor (Bigos et al, 1991; Fuortes 

et al, 1994; Ryden et al, 1989) and would be considered an extraneous variable in this 

study. Part one also inquired about the amount of training in patient transfers, the number 

of methods used for patient transfers, the percentage of compliance wkh the correct 

technique, and reasons for non-compliance. Questions concerning the participant's 

normal patient load, daily number of transfers and other patient handling activities were 

included. 

Part 2 was the Roland Morris Questionnaire which assessed the amount of 

disability from back pain for each participant. The Roland Morris Questionnaire was 

chosen for this investigation because of ks documented rehabUity (r = 0.91) and validity 

(Roland & Morris, 1983). The administration and scoring methods are practical and easily 

duplicated by other researchers who want to investigate back pain. 

The finding of this study was that hours of training and number of methods had no 

effect on the disability from back pain in care givers in geriatric facUkies in West Texas 

(Table 4.11). Examination of the data from aU the participants and the composkion of the 

groups point to several explanations for this outcome. This discussion will be organized 

beginning with the demographics and characteristics of the population followed by a 

90 

• " • ^ " ' • ^ 



discussion of the instrument. In this discussion, the phrase "present study" will refer to 

the research performed and presented in this thesis. 

Demographics and Characteristics of the Population 

The demographic variables of age, amount of professional experience and geriatric 

experience (Table 4.5) showed smaU differences among all the groups The mean age 

(42.2 years) and amount of experience (professional years = 13.7, geriatric years = 8.9) 

were high in this sample. The mean age was higher than the peak age (31 to 35) for back 

pain in nurses reported by Cust et al. (1972) and k was higher than the mean age of 36.7 

years reported by Venning et al. (1987). It was also higher than the age (21 to 30 years) 

for initial onset of work-related back pain for physical therapists reported by Molumphy et 

al (1985). It is possible that older care givers with more work experience, ahhough they 

did not necessarily report having high hours of training, brought an increased maturity to 

the workplace. This life experience may contribute to better decision making which could 

minimize the risk of injury in patient handling situations. 

The care givers in the present study believe that they make good decisions 

regarding the use of the correct technique for patient handling. Almost 75% of the 

participants reported that they use the correct technique at least 75% of the time (Table 

4.7). When asked to indicate reasons for not using the correct technique, only two of 120 

participants eked lack of education in the correct technique (Table 4.8). The responses of 

the participants in the present study support the resuhs of research done by Dehlin et al 

(1976). These researchers found that the nurse aides believed that they used good 
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technique for patient handling tasks 98% of the time. The results of the present study also 

support Neal (1997) and Wood (1987) who found that knowledge about correct lifting in 

the workplace was good. 

However, other researchers have not found the same resuhs St -Vincent et al 

(1989) performed an observational study wkh 32 hospkal orderlies in a geriatric hospkal. 

Trained observers studied these orderlies as they performed 689 tasks. Each task was 

divided into ks component parts to encourage more accurate assessment of problems with 

a task. For example, a bed to wheelchair transfer was divided into three parts; sitting on 

the edge of the bed, rising to the standing poskion, and pivoting before sitting in the chair. 

These orderlies received 12 hours of lifting training emphasizkig principles of safe lifting. 

However the observers noted that the principles taught in the classroom were rarely used 

in the workplace. The orderhes used some of the proper techniques only 44% of the time 

There were three primary reasons cited in the present study for not using the 

correct technique all the time. One reason cited by seventy participants was Reason #3 

(Figure 4.1). This reason stated, "Patient is uncooperative and/or unable to assist as much 

as anticipated." The previous statement indicates that the circumstances encountered 

during the hfting and moving of patients can make patient transfers more difficult than 

normal. As a resuh, the workers often abandon the correct technique leading to unsafe 

practices for both the worker and the patient (Garg et al., 1992). Education which teaches 

strategies for obtaining the patient's fuU cooperation along with training in the proper 

methods for Ufting difficult patients could further encourage healthcare workers to choose 
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the correct technique aU the time, thereby decreasing the risk of injury to the patient and 

the worker during a transfer. 

Insufficient staffing was eked by 38 of 120 respondents as another reason for 

noncompliance wkh the correct technique. Almost one third of the participants in the 

present study reported that there were not enough staff members to assist with heavy 

and/or difficuh patients (Figure 4.1, Reason #2). These difficult patients can require up to 

6 workers to transfer without assistive equipment. The availability of mechanical devices 

which can easily and safely be operated by one or two persons can decrease the need for a 

large number of staff members to be involved in the transfer of a smaU number of patients 

(Garg et al, 1992) thus easing the staffing problem. Training in patient transfer 

techniques should include instruction in the safe use of these devices and facilkies must 

make these devices accessible to the workers for this to be a successful coping strategy. 

Another reason for noncomphance eked by 38 participants was the lack of 

adjustabihty in the beds, wheelchairs and toilets (Reason #6, Figure 4.1). This requires the 

worker to use vertical movements instead of the safer horizontal movements (St.-Vincent 

et al, 1989) to compensate for the differences in heights of the transfer surfaces. Beds, 

toilets and wheelchairs which are equal in height may ehminate this problem. Sliding 

boards which allow the patient to slide or scoot from one surface to another may decrease 

the problem in those cases where surface heights are not equal. Training which 

emphasizes the use of horizontal movements where possible and the use of shding boards 

could further encourage comphance with the correct technique. 
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The participants in the present study reported the correct use of a large number of 

patient transfer methods (Table 4.3). This investigation was examining the availability and 

use of assistive devices for transfers in the normal practice of care givers in geriatric 

facilkies. The number of methods for transfers had no effect on the disability from back 

pain in these care givers. Other researchers who have investigated different methods for 

patient transfers have generally studied eight or less methods (Garg et al., 1991a, 1991b, 

1992; Laflin & Aja, 1995; Owen & Garg, 1994; Stubbs et al, 1983). The focus of those 

studies has been to determine the safety and efficacy of various patient transfer methods 

for the employee and the patient. Only a small number of methods met the safety and 

efficacy standards set in each study. All of those studies demonstrate that a small number 

of methods done correctly can be safe and efficient for patients and staff. In the present 

study a choice of 20 different methods of patient transfers was presented to each 

participant. The avaUabUity of a large number of methods may not be necessary. 

However, methods which compensate for uneven surface heights and low staffing should 

be included in the methods offered in each facility. 

A large proportion of the participants reported less than 200 hours of training in 

patient transfer techniques. In spke of the wide range of educational backgrounds, 36.9% 

of the participants reported 50 or less hours of training (low hours of traming) in patient 

transfer techniques. A total of 73% of the respondents reported 200 or less hours of 

training (medium hours of training). Formal education levels ranged from LVN 

certification to Master of Physical Therapy (Table 4.6). However, a higher level of formal 
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education did not necessarily mean more training in patient transfer techniques in the 

present study. 

These resuhs support the research of Chiou et al (1994), Dehlin et al (1976), 

Scholey and Hak (1989) and Venning et al. (1987). Chiou et al (1994) in research wkh 

Chinese nurses found that more knowledge of correct hfting techniques did not result in 

less back pain. Dehlin et al. (1976) found that lifting training every three months had no 

effect on the occurrence of back symptoms nurse aides. In research examining physical 

therapists involved in lifting training for others, Scholey and Hair (1989) found no 

correlation between educating others in back care and lifting techniques and the incidence 

of back pain in these care givers. Venning et al. (1987) found no association between 

back care habks, lifting techniques and the mcidence of back pain in nursing personnel. In 

the present study, a greater number of hours of training in patient transfer techniques had 

no effect on disability from back pain. 

However, the resuhs of the present study do not support Videman et al (1989), 

Laflin and Aja (1995) or Wollenberg (1989). Videman et al (1989) found that an 

instructional program in patient handhng techniques was effective for improving patient 

handling in student nurses. Laflin and Aja (1995) suggested that education about the use 

of mechanical assist devices and the principles of ergonomics could help reduce injuries by 

allowing personnel to make better safety decisions, thereby reducing the mcidence of back 

injury. Wollenberg (1989) also suggested that education about proper lifting may improve 

body mechanics. In these studies, the researchers suggested that education in patient 

95 

..r?3 



handlmg could bring about positive changes in worker behavior which could lead to a 

decrease in back pain. 

Minimal disability from back pain was reported in the participants in the present 

study even though the geriatric service area is considered to be among the patient care 

areas with a substantial risk of injury (Cust et al, 1972; Klaber-Moffett et al, 1993; 

Vasihadou et al., 1995; Venning et al, 1987). One explanation is the reluctance of health 

care professionals to report back pain and back injuries (Klaber-Moffett et al 1993; 

Pheasant & Stubbs, 1992; Videman et al, 1989). In the present study, nurses accounted 

for 87.5% of the participants in the data pool. Although the incidence of back pain is 

higher among nurses than in the general population, the number of days absent from work 

because of back pain is lower among nurses than ki the general population (Pheasant & 

Stubbs, 1992). Heahh care workers may accept that patient care is a high risk occupation 

for back injury. The results of the present study where only a small percentage of 

participants reported any level of disabUity from back pain support those findings 

Another possibility for the low disability scores in the present study is that the 

participants have numerous responsibUities for patient care and consequently were not as 

frequently involved in Ufting and moving patients as were nurse aides. Lifting and moving 

patients is one of the primary duties of nurse aides (Garg et al., 1991a, 1991b, 1992; 

Owen & Garg, 1994). The nurse performed these tasks when the aide was unavailable or 

when the aide requested assistance. A large number of the nurses included in the present 

study commented that ahhough they were responsible for a large number of patients as 

reflected in column 6 of Tables 4.16 and 4 17, they were not involved in transfers or other 
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patient handling activkies wkh every patient in their care. Thus these participants had a 

lower exposure to the risk factor of heavy physical work. This may be a factor in the low 

incidence of disability from back pain in these care givers. 

These resuhs of the present study are similar to the resuhs of Venning et al 

(1987). This group of researchers performed a study with 4306 nursing personnel to 

determine which subgroups of nurses were at high risk for reporting back complaints. 

Two questionnaires were used for this study. The first was a general survey ofall 

participants. The second was a set of questions completed by those who reported back 

complaints. The primary factors associated with back pain were job category, lifting 

frequency, service area and previous history. Those employees in a lower job category, 

i.e., aide versus nurse, with a higher lifting frequency employed in a higher risk service 

area were more hkely to develop back complaints. WhUe geriatric service has been 

labeled as a high risk area, the nurses in the present study were at lower risk because of a 

higher job category and lower Ufting frequency. 

Although the participants ki the present study were at lower physical risk due to 

less exposure to physical risk factors, the physical risk was not elimkiated because these 

care givers were required to perform patient transfers daily when the aide was not 

available. Because these hcensed professionals are in a higher income bracket than nurse 

aides, the potential economic risk to the facility is significant in spke of the lower physical 

risk. Back injuries are the most expensive category of industrial injury claims (Battle & 

Videman, 1997, p. 254). The direct and indirect costs of an injury may exceed the 

reimbursement received from an kisurance company foUowing an mjury. A facility is 
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required to have qualified, licensed personnel on-ske to meet the regulations of the local, 

state and federal governments as well as national accrediting agencies. Injuries to licensed 

personnel, especially in smaU, rural facUkies where replacement personnel are not always 

available, could directly effect the abUity of the facUity to provide care wkhin the 

framework of the law. Studies lUce the present study which demonstrate the presence or 

absence of a risk factor for back injury could be helpful to all facUities concerned with the 

incidence of back pain among aU its persoimel 

The participants in the present study were female RNs, LVNs, PTs and PTAs with 

patient care responsibilkies employed in long-term geriatric facilkies. These participants 

were selected to provide a homogeneous group for study. These licensed professional 

care givers have a similar level of formal education and patient care responsibilities. Non

professional persoimel such as nurse aides and physical therapy technicians were 

eliminated from the study because of the wide gap between the educational requirements 

for licensed persoimel and certification as a nurse aide or employment as a physical 

therapy technician. In spke of this attempt to establish a homogeneous group for study, a 

wide range in the demographic variables of age, professional experience, and patient load 

were found. This resuhed in large standard deviations from the mean for these variables in 

these care givers. 

This discussion has focused on the characteristics of the members of the data pool 

to explain the resuhs of the present study. The demographics of the participant pool have 

been explored by examining age, professional experience, educational level, job category 

and service area. The physical and economic risk to these participants has been 
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considered. Compliance wkh the correct technique and the reasons for non-compliance 

have been examined. The amount of training in patient transfers and the number of 

methods used for patient transfers have been discussed. In the next section, the instrument 

will be explored. 

Instrument 

Disability scales have been developed to document the function of patients with 

low back pain. The Roland Morris Questionnaire was developed by two British physicians 

who were seeking a rehable and senskive method of quantifying disability in patients with 

low back pain (Roland & Morris, 1983). In the process of studying low back pain 

patients, Roland and Morris discovered 14 chnical features related to poor outcome from 

low back pain. The questioimaire was constructed from the Sickness Impact Profile by 

adding the statement "because of my back" to 24 statements in the profUe which dealt 

with those 14 chnical features. Correlation statistics were used to determine reliability of 

the instrument (r = 0.91). Construct validity was determined by comparing the resuhs of a 

physical exam for knowm signs of low back pain vdth the comparable statement on the 

disability questionnaire. 

Another disabUity scale, the Oswestry Low Back Pain Disability Questionnake 

(Fairbank et al, 1980), was developed over a four-year period by another group of British 

researchers. Its purpose was to give a percentage score for the level of function. 

DisabUity was defined as the hmitations of a patient's performance compared with that of 

a fit person. No tkne element is mentioned in the instructions. The questionnaire is 
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divided into ten sections of six statements dealing with those aspects of daily life most 

hkely to be affected by low back pain. The patient is instructed to mark the statement in 

each of the ten sections which most accurately describes his limitations. The statemems 

are weighted so that a percentage score can be figured based on the responses of the 

patient. Test-retest reliability was high (r = 0.99). The percentage of disability reflected in 

the disability score was consistent wkh the amount of disability observed in an 

examination of the patient thereby demonstrating acceptable vaUdity. 

Research into disability from back pam has been conducted wkh the Roland Morris 

Questionnaire and the Oswestry Low Back Pam DisabUity Questionnaire. LeClake et al. 

(1997) compared the resuhs of the Roland Morris Questionnake wkh those of the 

Oswestry Low Back Pain Disability Questionnake. The participants in this study were 

two groups of 100 patients with distinctly different back pain severity. The results of this 

study showed that the difference in scores was mainly determined by the severity of the 

back pain. These researchers concluded that both of these questionnaires can discriminate 

between two populations which differ in the severity of back pain 

Brodie et al. (1990) compared the Roland Morris Questionnaire with a back pain 

history questionnaire completed by the patient and a physical exam done by a physical 

therapist. The results demonstrated acceptable reliability (r = 0.89) and concurrent 

validity between the therapist completed and the patient completed questionnaires. 

Buerskens et al. (1995) evaluated four disability scales through a Uterature review 

spanning 13 years (1981-1993). The Oswestry Low Back Disability Questionnaire, the 

Million Visual Analog Scale, the Roland Morris Disability Questionnaire and the Waddell 
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Disabihty Index were ranked on general description, scale structure, reliability, validity, 

responsiveness and clinical research applications. None of the scales rated high in anv 

category. All the scales were rated moderately high on rehabihty and number of items 

The Roland Morris Questionnaire was rated moderately high on validity, responsiveness 

and research apphcations. It was the only questionnaire that was time specific thereby 

eliminating any patient confusion about what time period to consider when completing the 

questionnaire. The Oswestry questionnaire was rated moderately high on response 

possibihties as well as vaUdity, responsiveness and research applications. The MiUion 

Visual Analog Scale was rated low on validity and responsiveness, it was rated very low 

on research apphcations. The WaddeU Disabihty Index was rated low on vahdity and 

responsiveness and very low on research applications. Therefore, because of ks 

moderately high ratings on reUability, validity, responsiveness and research applications 

and because it was the only questionnaire that was time specific, the Roland Morris 

Questionnaire was chosen to assess the amount of disabUity from back pain. 

Low disabUity from back pam was reported by 94.3% of the participants in the 

data pool. To be a participant in the present study, care givers had to be female with no 

history of back pain prior to employment in the current facility, employed in geriatrics and 

have some patient care responsibihties. Low disability from back pain is defined as a score 

of 4 or less on the Roland Morris Questionnake (Stratford et al., 1996). These 113 

participants included 83 respondents who indicated no disability from back pain Only 

seven participants with a score of 5 or more remained for analysis. The large number of 

low scores placed a large number of low scores in each group so that the mean score for 

101 

B5S 



disability in seven of nine groups was less than 1 (Tables 4.12 and 4 13). Even if a 

statistical difference existed between groups, the low score would not have been clinically 

meamngftil Stratford et al. (1996) concluded in thek study using patients with low back 

pain that a change of 4 or more points is necessary for a clinician to see a change in the 

patient's condkion. Therefore, the mean score for disability in each group would have to 

be greater than 4 to have clinical significance. The majority of these participants would be 

considered to have low disability wkh minimal loss of function. 

Only seven participants out of 120 (5.8%) in the amended data pool reported back 

pain on the day of data gathering. A higher percentage of participants wkh back pain was 

expected based on epidemiological studies for nurses and physical therapists (Chiou et al, 

1994; Cust et al, 1972; Harber et al, 1985; Klaber-Moffett et al., 1993; Knibbe et al, 

1996; Vasiliadou et al., 1995). This resuhed in a large number of the participants with a 

disability score of 0 meaning no statements were marked on the disability questionnaire. 

The time specific nature of the instructions could have discouraged some with intermittent 

back pain from completing this portion of the questionnake. The instructions were: 

When your back hurts, you may find k difficuh to do some of the things 
you normally do. 

This list contains some sentences that people have used to describe 
themselves when they have back pain. When your read them, you may find that 
some stand out because they describe you today. As you read the list, think of 
yourself today. When you read a sentence that describes you today, put a check 
beside it. If the sentence does not describe you, then leave the space blank and go 
on to the next one. Remember, only check the sentence if you are sure that it 
describes you today. (Roland & Morris, 1983, p. 144) 

These instructions clearly state that the respondent is to "think of yourself today" and 

mark those sentences that "describe you today." The last instruction is, "Remember, only 
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check the sentence if you are sure it describes you today." Since the respondent was not 

experiencing pain on the day of data gathering, no statements were marked on the 

disability scale by 83 of the participants resulting in a disability score of 0. 

More than one-third (42) of the participants reported having back pain since 

employment in the current facility (facility back pain) but not necessarily on the day of 

data gathering. Fifteen of the 21 participating facilities (Appendix A) had at least one 

participant who reported facihty back pain and three facihties had as many as six. All 

participants were instructed to answer the questions about current back pain and facility 

back pain using the definition of back pain included on the questionnaire. According to 

this definition of back pain, the pain had a duration of at least three days (Molumphy et al, 

1985). However, after reading the instructions for Part 2, only 22 of these respondents 

completed the disabihty questionnaire. A common question at each facUity was, "Do 1 

need to fill out Part 2 if my back is not hurting today?" The response of the researcher 

was, "No. If none of the statements describe you today, you may leave them blank." 

Again the time specific nature of the printed and verbal instructions may have discouraged 

completion of this portion of the questionnaire. 

103 

j ;a 



Summary 

Hours of training in patient transfers and the number of methods for patient 

transfers have no effect on the disabUity from back pain in care givers in geriatric facilities 

in West Texas due to low disabUity scores. The reasons for the low disability scores were 

discussed in terms of the characteristics of the participant pool and the instrument. The 

characteristics of the participant pool which contributed to the low disability scores were 

the reluctance to report back pain, the job category and lifting frequency, the high 

perception of the use of the correct technique and the age and amount of experience of the 

participants. Also discussed was the distribution of scores for hours of training and 

number of methods. The kistrument was discussed by examinkig the disability scale. Part 2 

of the questionnaire. The history and development of the disability tool, its discriminatory 

power, and the tkne specific nature of the instructions were examined 

Conclusions 

The following conclusions may be drawn from the resuhs and discussion. 

1. The resuhs of this kivestigation demonstrated that hours of training in patient 

transfers and the number of methods for patient transfers have no effect on the 

disabUity from back pam in professional care givers in geriatric facilities in 

West Texas. 

2. More than one half the participants in this study reported 50 or less hours of 

training in patient transfers. The resuhs of this study demonstrated that 50 or 
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less hours of training were adequate to maintain a low level of disability from 

low back pain. 

3. The resuhs of the present study showed a wide range of formal educational 

backgrounds. The predominant level was LVN certificate, but the range of 

formal education included other associate level degrees, RN, bachelor's and 

masters degrees. A higher level of formal education did not necessarily mean 

more training in patient handling techniques. 

4. More than 73% of the participants believed that they use the correct technique 

at least 75% of the time. The primary reasons for the lack of full compliance 

were difficult patients, poor equipment and insufficient staffing Only 2 

participants (1.67%) cited lack of training as a reason for noncompliance with 

the correct technique all the time. Training in patient transfers should include 

strategies to gam the full cooperation of the patient as well as techniques to 

move patients safely. 

5. The number of methods used for patient transfers was not a factor in disability 

from back pain in geriatric facilkies in this participant pool. Any number of 

available methods done correctly may prevent disabihty from back pain. 

However the methods available in each facility should assist the staff to address 

the problems of low staffing and poor equipment. 

6. The risk factors of service area, job category and frequency of lifting must be 

considered together. A higher job category combined with a lower lifting 

frequency decreased the physical risk of back pain in a high risk service area 
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However, the economic risk to the facility of back injury in licensed 

professional care givers remains significant. 

7. The disabUity scale (Roland Morris Questionnaire) included in the 

questioimaire instructed participants to mark those disability statements which 

applied to them on the day of data gathering. A large number of participants 

with no back pain on that day did not complete this portion of the 

questionnaire due to the time specific nature of the instructions Those with 

intermittent back pain were discouraged from completing marking any 

disability statements because of these instructions. Therefore there was a large 

number of participants with a score of 0 which produced a low, chnically 

insignificant mean disability score in all groups for analysis. 

Suggestions for Future Research 

The suggestions which foUow may be helpful to continue the research 

begun in the present study 

1. This study should be repeated in the same service area using a different 

homogeneous group of employees. These employees should be in a lower job 

category with a higher lifting frequency. For example, use nurse aides and 

physical therapy technicians. 

2. The time-specific nature of the current measure of disability discouraged 

completion of that portion of the questionnaire. Therefore, to encourage the 

participants who have developed back pain since employment in the current 
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facility to complete this portion of the questionnaire, change the instrument for 

measuring disability from back pain to another questionnaire which is reliable, 

valid, easy to administer and score wkh good research applications but not 

time-specific. 

3. Test the level of knowledge and utihzation of body mechanics in the participant 

pool by observation of care givers in the workplace and/or by modification of 

the current written instrument to include questions about the principles of body 

mechanics and the application of those principles to actual patient transfer 

scenarios. 
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Table A. 1 Long-term Care Facilkies 

Lubbock and Surrounding Towns 
^^^i^^ty Address Number of Beds 
Brownfield Rehab and Care Center 

Crosbyton Nursing and Rehab 
Center 

Floydada Rehab and Care Center 

Lockney Health and Rehab Center 

Quaker Villa 

Lutheran Home of West Texas 

Carillon Heahh Center 

Slaton Care Center 

Prairie House Living Center 

NovaCare of Lubbock 

Baptist Memorials Center 

Riverside Healthcare and Rehab 

Baker-Brame Skilled Nursing 
and RehabUkation Center 

Brownwood Care Center 

Cross Country Heahhcare 

Songbird Lodge 

510 S. r \ , Brownfield 

222 N. Farmer, Crosbyton 

925 W. Crockett, Floydada 

401 N. Main, Lockney 

4403 74^ Lubbock 

5502 W. 4*, Lubbock 

1717 NorfoUc, Lubbock 

630 S. 19*, Slaton 

1301 Mesa Dr., Plainview 

8401 Geneva, Lubbock 

San Angelo Area 
902 N. Main, San Angelo 

609 Rio Concho Dr., San Angelo 

1915 Greenwood, San Angelo 

Brownwood Area 
101 MiUer, Brownwood 

1514 Indian Creek Dr., 
Brownwood 

2500 Songbird Circle 
Brownwood 

52 

60 

52 

52 

84 

130 

59 

>100 

121 

4PT/PTA 

322 

144 

190 

110 

126 

130 

114 
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Table A. 1, Continued 

FaciUty 

Snyder Heahhcare Center 

Kristi Lee Manor 

Loraine Manor 

Address Number of Beds 
Snvder/Colorado City Area 

5311 Big Spring Hwy, Snyder 

1941 Chestnut, Colorado City 

Loraine 

Amarillo Area 
Bivins Memorial Nursing Home 1001 WaUace Blvd , Amarillo 

Country Club Manor 

Heritage Convalescent Center 

9 Medical Drive, Amarillo 

1009 Clyde, Amarillo 

80 

110 

140 

102 

116 

115 
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THE GERIATRIC CARE GIVERS QUESTIONNAIRE 

Facility Code # of years employed in this facility 

Profession Highest earned degree 

# of years in the profession # of years employed in geriatrics 

Gender M F Age Height Weight 

INSTRUCTIONS 
Please read and answer every question carefliUy. Place the completed questionnaire and 
the signed consent form in the pre-addressed, stamped envelop and drop k in the mail. 
Please call 806-792-1372 to ask questions or to participate in the study by phone Thank 
you for your time and cooperation. 

Part 1 

For the purpose of this study, low back pain is defined as pain in the back below the level 
of your last rib which has lasted at least 30 minutes. 

1 Have you ever experienced any low back pain as k is defined in the above statement 
prior to employment in this facility? Yes No 

2. Have you experienced low back pain since you began employment ki this facility? 
Yes No 

3. Are you currently experiencing any back pain? Yes No 
A. How long have you had this pain? 
B. Where is the pain? Please indicate with an X the location of your pain on the 

figure to the left. 
C. Is the pain the resuh of a work injury? Yes No_ Did the work injury or 

onset of pain begin during a patient transfer? Yes No Please describe 
briefly the kicident which started the pain. 

Are you currently under the care of a healthcare professional for back pain? 
Yes No 

D. Are you currently receiving treatment for your back pain? Yes No If 
yes, please briefly describe. (Prescription medication or over-the-counter 
medication, therapy, chiropractic, etc.) 
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E. Do you smoke? Yes No If yes, how many packs per dav do you 
smoke? 

4. Please check the range of hours which is the closest to the total number of clock 
hours of training in patient transfer techniques that you have received and conducted. 
Examples of places where you might have received or given training in patient transfer 
techniques are: 

• In school as part of your professional training 
• On the job 

• Orientation 
• Mandatory or voluntary group training sessions 
• Informal one-on-one training sessions as the trainee or trainer with 

staff, patients or families 
• As part of back pain treatment 

• Back School 
• Work hardening 

• Other programs not associated with school or work such as continuing 
education programs, professional association meetings, etc. 

• 0 hours (You have received no training in patient transfer techniques) 
• 1 - 50 hours 
• 51-100 hours 
• 101-150 hours 
• 151-200 hours 
• 201-250 hours 
• 251-300 hours 
• 301-350 hours 
• 351-400 hours 
• 401-450 hours 
• 451-500 hours 
• more than 500 hours. * 

• * If you checked more than 500 hours, please give an estimate of the total 
hours of training to the nearest 50 hours in the space provided below. 

hours 
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5. What patient transfer methods do you use? Please check all that apply 

For a stand-pivot transfer, the patient comes to a full standing position during the 
transfer. 

^ Stand-pivot v t̂h arms placed around the patient's torso. 
B- Stand-pivot with arm(s) placed under the patient's axilla. 
C. Stand-pivot with a gak belt 
D Stand-pivot with a transfer beh 
E. Stand-pivot wkh an assistive gait device (walker, cane, crutches) 
F Stand-pivot with a transfer disc or pivot pole 
G. Other stand-pivot transfer technique (Please describe.) 

For a squat-pivot transfer, the patient comes to a partial standing position (less 
than fiiUy erect standing) during the transfer. 

A. Squat-pivot with arms placed around the patient's torso 
B. Squat-pivot with arms placed under the patient's axilla 
C. Squat-pivot with a gait belt 
D. Squat-pivot wkh a transfer belt 
E. Squat-pivot with a sliding board 
F. Squat-pivot with an assistive gait device (walker, cane, crutches) 
G. Squat-pivot with a transfer disc or pivot pole 
H. Other Squat-pivot transfer technique (Please specify) 

For a total lift transfer, the patient is unable to assist wkh the movement and must 
be Ufted from one surface to another. 

A. Total Uft by yourself 
B. Total lift with 2 or more caregivers 
C. Total Uft with a mechanical or hydrauUc lifting device 
D. Total lift with a sheet or blanket 
E. Other total lift technique (Please specify) 

6. What percentage of the time do you use the correct technique when you are 
performing a patient transfer? Please place an X by the closest percent range. 

A. 0 - 2 5 % 
B. 26-50% 
C. 51 -75% 
D. 76- 100% 
E. 100% I always use the correct technique 
F. 0% I never use the correct technique 
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7. If you answered less than 100% on Question 6, please place an X by the reason(s) you 
do not use the correct technique all the time. Indicate all that apply. 

^ Correct technique takes too much time 
^ Not enough staff to help with heavy and/or difficult patients 
^ Patient is uncooperative and/or unable to assist as much as anticipated 
^ Assistive equipment is not easily accessible or is unavailable 
E Workspace is too small 
F Equipment (beds, wheelchairs, toilets, etc ) have limked adjustability 
G. Lack of training in the correct techniques 
H. Other (please specify) 

8. How many patients do you handle per day? 
A. How many times do you perform transfers with each patient'̂  
B. What other patient handlmg activities do you perform"̂  Please check the 

appropriate kems. 
Reposition a patient in bed or in a chair 
Bathe a patient (bed bath, shower or tub bath) 
Dress a patient 
Place a patient on a bed pan 
Assist a patient with coming to standing not as part of a transfer 
Assist a patient with ambulation 
Other (Please specify) 

Please turn the page and continue with Part 2. 
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Part 2 

When your back hurts, you may find k difficult to do some of the things you 
normally do. 

This list contains some sentences that people have used to describe themselves 
when they have back pain. When you read them, you may find that some stand out 
because they describe you today. As you read the list, think of yourself today. When you 
read a sentence that describes you today, put a check beside it. If the sentence does not 
describe you, then leave the space blank and go on to the next one. Remember, only 
check the sentence if you are sure that it describes you today. 

1.1 stay at home most of the time because of my back. 
2. I change position frequently to try and get my back comfortable. 
3. I walk more slowly than usual because of my back. 
4. Because of my back I am not doing any of the jobs that I usually do around the 

house. 
5. Because of my back, I use a handraU to get upstaks. 
6. Because of my back, I lie down to rest more often. 
7. Because of my back, I have to hold on to something to get out of an easy chair. 
8. Because of my back, I try to get other people to do things for me. 
9. I get dressed more slowly than usual because of my back. 
10.1 only stand up for short periods of time because of my back. 
11. Because of my back, I try not to bend or kneel down. 
12.1 find k difficuh to get out of a chair because of my back. 
13. My back is painful almost all the time. 
14.1 find k difficuh to turn over in bed because of my back. 
15. My appetke is not very good because of my back pain. 
16.1 have trouble putting on my socks (or stockings) because of the pain in my back. 
17 I only waUc short distances because of my back pain. 

~ 1 8 . 1 sleep less well because of my back. 
19. Because of my back pain, I get dressed with help from someone else. 

~ 2 0 . 1 sk down for most of the day because of my back. 
21.1 avoid heavy jobs around the house because of my back. 
22 Because of my back pain, I am more irritable and bad tempered with people than 

usual. 
23. Because of my back, I go upstairs more slowly than usual 
24. I stay in bed most of the tkne because of my back. 

Thank you for your time and effort. Please give the completed questionnaire to the 
presenter for immediate payment or place the completed questionnaire and the signed 
consent form in the large stamped and labeled envelop provided and mail them within oi 
week of receiving them for payment by mail. 

one 
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CONSENT FORM 
Please read and sign this form before you fiU out the questionnaire. Return the signed 
consent form with your questionnaire in the envelop provided. 

I hereby give my consent for my participation in the project entitled: The effects of hours 
of training and the use of transfer techniques on the disability from low back pain in care 
givers employed in geriatrics. 

I understand that the person responsible for this project is Dr Jacalyn Robert, telephone 
number 806-742-3371. 

The objective of this project is to answer this question: 
1. What is the effect of the number of hours of training in patient transfer techniques and 

the number of patient transfer techniques used on the disability from low back pain in 
care givers working in geriatric facilities? 

The procedure to be followed is that I am to fiU out the questionnaire and return it to the 
researcher in the enclosed stamped, addressed envelop. There are no discomforts or risks 
involved. I imderstand that I wiU receive $10.00 for participation ki this project. I 
understand that I may call the researcher at 806-792-1372 to ask questions and/or to 
answer the questionnaire verbally over the phone if I choose. 

I imderstand that the total duration of my participation will be about 10 to 15 minutes; that 
only Harriet Lewis wUl have access to the records for this study; and that all data 
associated with this study will remain strictly confidential. 

Dr. Robert has agreed to answer any inquiries I may have concerning the procedures I 
understand that I may contact the Texas Tech Universky Institutional Review Board for 
the Protection of Human Subjects by writing them in care of the Office of Research 
Services, Texas Tech University, Lubbock, Texas 79409, or by caUing 806-742-3884 

If this research project causes any physical injury to participants in this project, treatment 
is not necessarily avaUable at Texas Tech University or the Student Health Center, nor is 
there necessarily any insurance carried by the Universky or ks personnel applicable to 
cover any such injury. Financial compensation for any such injury must be provided 
through the participant's own insurance program. Further information about these matters 
may be obtained from Dr. Robert M. Sweazy, Vice Provost for Research, 806-742-3884, 
Room 203 Holden Hall, Texas Tech University, Lubbock, Texas 79409-1035. 

I understand that I may not derive therapeutic treatment from participation in this study I 
understand that I may discontinue this study at any tkne I choose v t̂hout penalty 

Signature of Subject Date 
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Texas Tech University 

Current Date 

Name and Address of participant 

Dear (Participant's name): 

Thank you for your participation in my research project at (name of participant's facility) 
on (date of participation). The information you provided when you completed the 
questionnaire will allow me to analyze the effects of training in patient transfer techniques 
and the use of patient handling techniques on back pain in long-term care employees. The 
information you provided wiU be compUed with information from other long-term care 
facilities in West Texas. 

You are also helping me to meet the requirements for a master's degree from Texas Tech 
University. I plan to complete the project in time for graduation in December 1998 with 
your help and the help of others like you in this region of Texas. 

Thank you again for your assistance. 

Sincerely, 

Harriet K. Lewis, PT 
Graduate Student 
3408 62"** Street 
Lubbock, TX 79413-5423 
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Texas Tech University 

Current Date 

Name and Address of participant 

Dear (Participant's name): 

Thank you for your participation in my research project at (name of participant's facility) 
on (date of participation). Your data along with that submitted by your coworkers will 
add valuable information to this project. 

Thank you also for expressing a wUlingness to be of further assistance. 1 am sending you 
an identical questionnaire to complete. Please fill in this questionnaire as soon as you 
receive k and return k in the envelop provided. Include your name and address on the 
envelop or on a separate sheet of paper. I wiU send you a money order for $10.00 as soon 
as I receive the completed questionnaire and your address. This data wUl help me 
establish the rehabihty of my questionnaire, a necessary part of the project. 

Sincerely, 

Harriet K. Lewis, PT 
Graduate Student 
3408 62"*̂  Street 
Lubbock, TX 79413-5423 
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ATTENTION: NAME OF FACILITY 

Want to make a quick $10? 
Who is eligible? 

Licensed female nurses including RN's and LVN's 
Licensed female PTs and PTAs 

What do I have to do? 
Fill out a questionnaire. 

How long will it take? 
About 15 minutes of my time 

When do I participate? 
Insert Date and time of scheduled visit 

Where do I participate? 
Location: 

Whom should I see? 
Harriet Lewis, PT Graduate Student, Texas Tech 

When do I get paid? 
As soon as I turn in the completed questionnaire on 

(date of visit) 
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PERMISSION TO COPY 

In presenting this thesis in partial fulfillment of the requirements for a 

master's degree at Texas Tech University or Texas Tech University Health Sciences 

Center, I agree that the Library and my major department shall make it freely 

available for research purposes. Permission to copy this thesis for scholarly 

purposes may be granted by the Director of the Library or my major professor. 

It is understood that any copying or publication of this thesis for financial gain 

shall not be allowed without my further written permission and that any user 

may be liable for copyright infringement. 

Agree (Permission is granted.) 

Student's Signature Date 

Disagree (Permission is not granted.) 

student's Signature/ 
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Date 


