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Back Injuries among Nursing Personnel 
Related to Exposure 
Roger C. Jensen 
Division of Safety Research, National Institute for Occupational Safety and Health, 944 Chestnut Ridge Road, 
Morgantown, West Virginia 26505 

This investigation was undertaken to examine the consistency 
of epidemiologic studies relating back pain among nursing per- 
sonnel and exposure to frequent stressful patient handling. A 
comprehensive literature review resulted in the identification of 
six studies that included data on both patient handling frequency 
and back pain prevalence. Data from each study were extracted 
to provide comparable information for an exposure variable and 
a health outcome variable. Exposure was characterized as a two- 
category variable: less frequent and more frequent patient han- 
dling. The health outcome variable was prevalence of a back 
problem according to the definition used in the particular study. 
Despite differences in specific criteria for characterizing exposure 
and defining health outcome, all of the studies were consistent 
in finding larger prevalence rates among those nursing personnel 
who more frequently performed physically stressful patient han- 
dling. Overall, the prevalence rate of those who more frequently 
handled patients was about 3.7 times that of the nursing per- 
sonnel who infrequently handled patients. The practical impli- 
cation of these results is that industrial hygienists serving health- 
care employees may find it useful to characterize exposure in 
terms of patient handling frequency and use this information to 
determine which groups of nursing staff should receive priority 
for back injury prevention efforts. Several ideas are offered for 
expanding the back injury prevention programs of hospitals and 
nursing homes. Jensen, R.C.: Back Injuries among Nursing Personnel 
Related to Exposure. Appl. Occup. Environ. Hyg. 5:38-45; 1990. 

Introduction 

Occupational back injuries are a major problem in the 
United States and throughout the world.(’-*) The Bureau 
of Labor Statistics estimated that in the U.S. in 1979 there 
were 630,000 lost-workday back injuries.C5) Another indi- 
cator of the magnitude of the back injury problem is the 
percentage of workers’ compensation cases for injured 
backs. Back injury cases coded as sprains make up ap- 
proximately 17 percent of all workers’ compensation 
claims.(6) Such figures explain why the National Institute 
for Occupational Safety and Health (NIOSH) includes work- 
related back disorders and other musculoskeletal injuries 
and illnesses among the ten leading occupational injury 
and illness problem  area^.(^,^) 

Among the workers most adversely affected by back 

problems are nursing aides (NAs) and t o  a lesser extent 
licensed practical nurses (LPNs) and registered nurses (RNs). 
Studies have documented that these nursing personnel, 
when compared to other occupational groups, have rela- 
tively high prevalence rates of  back ~ a i n ( 9 - I ~ )  and high 
incidence rates of  workers’ compensation claims for back 
injuries.(6J6) For example, N k s  and LPNs ranked fifth and 
ninth, respectively, on a list of occupations with the largest 
annual incidence ratio (cases of workers’ compensation 
claims for back sprains and strains per 1000 employees).(6) 

Data such as these prompted the initiation of a NIOSH 
project to provide the research needed t o  reduce the in- 
cidence of work-related back injury among nursing per- 
sonnel. ks part of the NIOSH project, a review of literature 
was performed on risk factors for back problems among 
nurses.(I7) Some findings from this review should interest 
industrial hygienists with responsibilities for the health and 
safety of nursing personnel. In particular, those studies 
concerning job factors, as opposed to personal factors, 
should be of interest due to the opportunities for making 
changes in the work that could reduce the incidence of 
back injuries among the nursing staff. 

The literature review found several studies concerned 
with the back problems of nursing personnel. It was sur- 
prising to  find, however, that few studies approached the 
topic with the familiar industrial hygiene orientation of 
attempting to determine the relationship between a health 
outcome and an exposure level. While the concept is anal- 
ogous to that used for airborne contaminants, the mea- 
surement aspects of the research have been a problem. 
Neither researchers nor practitioners have agreed on stan- 
dard methodologies for measuring either health outcome 
or level of  exposure to back-stressing tasks. 

Health outcome measures used in epidemiologic stud- 
ies of back pain lack uniformity.(I8) Some studies of nursing 
personnel are based on prevalence of back pain during a 
one-year period, while other studies use prevalence for 
different time periods. Other investigations are based on 
incidence o f  back injuries reported to the employer, in- 
cidence of clinic visits for back-related problems, or in- 
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cidence of workers' compensation claims for back injury.(18) 
Exposure characterization has also been a problem. There 

is no well-accepted exposure scale, e.g., parts per million, 
for quantifying the exposure of nurses to back-stressing 
tasks. This particular difficulty is especially troublesome 
when attempting t o  characterize exposure to the most per- 
vasive back-stressing task: patient handling. There are sev- 
eral different methods for quantifying single lift~;'~9-~3) 
however, these methods have limitations when applied to 
patient handling. First, they have been limited to lifts in 
the sagittal plane (and selected asymmetric positions that 
are inapplicable to patient handling). The applicability of 
these exposure characterization methods are futher com- 
plicated by the fact that many patient-handling tasks consist 
of multiple elements. For example, moving a patient from 
a bed to a wheelchair includes pulling and pushing, fol- 
lowed by a motion similar to lifting, and another motion 
that involves both pulling and lowering. Second, patient- 
handling tasks tend to be very different from one patient 
to another and even with the same patient on different 
days. Finally, these methods do not provide a clear way to 
assess exposure t o  the multiple patient-handling tasks that 
occur throughout a workshift. Industrial hygienists appre- 
ciate the importance of measuring exposure to a hazardous 
chemical or  physical agent for a full shift. Exposure criteria 
are commonly based on a time-weighted average exposure 
over 8 hours for a 40-hour workweek. With respect to the 
exposure o f  nursing personnel to stressful patient- 
handling tasks, there is no accepted methodolgy for cal- 
culating an exposure index similar to a time-weighted av- 
erage. These difficulties with methods for characterizing 
exposure help to explain why s o  few epidemiologic studies 
have attempted to  relate back injury rates to patient-handling 
exposure. 

A few, recent epidemiologic studies used a novel and 
simple measure of exposure to biomechanically stressful 
patient-handling tasks-average frequency o f  these events 
per shift. The use of patient-handling frequency may be 
thought of as a global index of exposure to the biome- 
chanically stressful, manual load-handling requirements of 

different nursing jobs. The concept underlying the use of 
this exposure measure is that each stressful patient-handling 
event involves some risk of a back injury. If the patient 
behaves predictably and everything goes smoothly, the risk 
is minimal; however, if anything unusual happens, the risk 
increases sharply. Thus, the theory is that the more times 
stressful patient-handling tasks are performed, the more 
likely the patient handler will experience an extra-stressful 
incident that could strain a muscle, sprain a ligament, o r  
damage a cartilage end plate in the lumbar spine. 

This investigation was undertaken to determine if epi- 
demiologic data are consistent with this theory. The spe- 
cific purpose was to use previously completed studies to 
examine the relationship between back injuries among 
nursing personnel and the frequency of their exposure to 
biomechanically stressful, patient-handling tasks. 

Methods 

A comprehensive literature search was conducted and 
published as an annotated bibliography.(17) The search 
identified and abstracted all studies published between 
1967 and 1987 that contained original research on nursing 
personnel and back problems. From the studies in the 
bibliography, all those that examined the relationship be- 
tween patient handling and back pain or injury were iden- 
tified. Two other studies were located by personal contacts 
with researchers interested in these topics. All of the stud- 
ies were further screened to identify those providing data 
1) suitable for distinguishing between two groups of nurs- 
ing personnel, one exposed to more frequent patient han- 
dling than the other and 2) sufficient to determine prev- 
alence of back problems for each group. The six studies 
so identified were conducted by different research groups, 
each using somewhat different methods and different 
populations. 

Results of the studies were analyLed together by ex- 
pressing their data in terms of a period prevalence rate 
(PR), defined as the percentage of group members who 
experienced a back pain problem during a specified time 
period according to the particular source of data. Com- 
parisons between the more frequent and less frequent 
patient-handling groups were made with two measures: 
1) the difference in their respective PR values and 2) the 
ratio of the PR values of the more frequent to the less 

Prevalence (%) 
'')I 

LESS FREQUENT MORE FREOUENT 

Frequency of Patient Lifting 
FIGURE 1. Prevalence of low-back injury experience related to patient lifting 
frequency at a health care center in West Virginia.lZ4) 

frequent group, i.e., the risk ratio 

The Studies 

One investigation conducted in a West Virginia hospital 
was based on a study population of 253 NAs, 142 LPNs, 
and 20 attendants.(24) The facility's safety department rec- 
ords were used to determine which members of the study 
population had reported a back pain episode during the 
study period. These nursing personnel were classified into 
one o f  two exposure categories: infrequent or  frequent 
patient lifting, based on estimates by the nursing supervisor 
most familiar with the specific job performed by the in- 
dividual. Figure 1 is a bar chart showing the PR of both 
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the less frequent and more frequent exposure groups. 
(Exposure is displayed on the horizontal axis and health 
outcome is shown on the vertical axis.) The PRs of  the less 
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FIGURE 2. Prevalence of lost-workday back injury experience related to phys- 
ical load imposed by patient handling at a mental hospital in Scotland.(*5) 
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FIGURE 3. Prevalence of back injury, based on having filed a compensation 
claim, related to frequency of lifting heavy patients according to data from 
hospitals in Ontario.(26) 
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FIGURE 4. Prevalence of low-back pain experience related to patient lifting 
frequency at a large hospital in 

frequent and more frequent patient-handling groups were 
4.0 and 8.6 percent, respectively. 

Another study was conducted in a mental hospital in 
Scotland.(25) This study included both nurses and nursing 
aides and was based on data for an 18-month period. Only 
work-related back pain episodes that resulted in absence 
from work were used to construct incidence and pr‘eva- 
lence rates. The investigator utilized a classification scheme 
based on the patient-handling requirements on each of 
the 34 wards to dichotomize the nursing staff on the basis 
of physical load imposed on them from patient handling. 
The term “physical load” was not defined precisely in the 
report, but it was said t o  consider both frequency and 
intensity of patient handling. For purposes o f  the present 
assessment, these categories have been treated as equiv- 
alent to the less frequent and more frequent categories 
for patient handling. There were 16 and 18 wards identified 
as imposing high and low physical loading, respectively. 
Figure 2 shows the results. The 18-month PRs of the less 
and more frequent patient-handling groups were 12.5 and 
48.6 percent, respectively. 

Canadian data were obtained from a survey of nursing 
personnel employed in nine hospitals and one extended- 
care Facility in Ontario.(26) Workers’ compensation claims 
for back injury filed during a 12-month period were used 
to compute incidence and prevalence rates. One group of 
nursing personnel were classified as “heavy, frequent lift- 
ers” based on responses to a questionnaire concerning 
patient handling. These individuals reported that during 
each workday they lifted at least one patient weighing more 
than 10 kg or assisted with positioning or transferring of 
patients with weights over 25 kg. All other nursing per- 
sonnel reported less patient handling. For purposes of 
comparison with the other studies, these two groupings 
were considered similar to the more frequent and less 
frequent patient-handling groups defined in the other stud- 
ies. Through personal communication with the principal 
author, it was determined that the less frequent lifters had 
a PR of 1.31 percent (9 claims among 698 individuals). The 
PR of the more frequent lifters was 6.11 percent (155 of 
the 2693). Results are displayed in Figure 3. 

A survey of the RNs who worked at a large hospital in 
Minnesota provided data similar t o  that of  the other stud- 
ie~.(~’) The questionnaire included information about 
whether the individual experienced low-back pain that 
lasted more than 48 hours at least once during the pa5t 
12 months. Respondents also indicated whether they lifted 
0 to 10 patients per week or more than 10 patients per 
week. Results of a step-wise multivariate logistic regression 
analysis indicated that patient-lifting frequency was a sig- 
nificant factor in explaining which members of the survey 
sample experienced low-back pain. These two categories 
of patient-lifting frequency were also used for the analysis 
reported in this article. The PRs of  the two groups are 
shown in Figure 4. The less frequent and more frequent 
patient-lifting groups had PKs of 36.4 and 47.2 percent, 
respectively. 

An investigation in a New York hospital relied on data 
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from responses t o  a questionnaire that the hospital's safety 
department had enclosed in the employee's paycheck en- 
velope.(2x) Responses were received from 168 RNs and 
32 Nks. Responses t o  the survey were used to assign in- 
dividuals t o  either a more frequent or less frequent patient 
lifting group and classify each individual as either having 
experienced or not experience4 an episode of  low-back 
pain during a 12-month period. Figure 5 shows the results. 
The PRs o f  the less frequent and more frequent patient- 
lifting groups were 18.2 and 45.5 percent, respectively. 

An Australian survey o f  nurses employed by one large 
hospital in New South Wales was reported by Arad and 
Ryan.(29) They classified respondents into five lifting cat- 
egories (0, 1-5, 6-10, 11-20, and over 20 lifts per shift) 
and reported the one-month prevalence o f  low-back pain 
for each category. The respective prevalence values were 
29,33,49,55, and 54 percent. Figure 6 displays these values 
as a bar chart. Because this study reported the results using 
five lifting frequency categories instead of the two cate- 
gories used by the other investigators, it was necessary to  
regroup these data for comparability t o  the other studies. 
This was accomplished by grouping the two lowest lifting 
frequency groups from the Australian study into a category 
called less frequent. The report for this study did not in- 
dicate how many nurses were in each of these exposure 
categories, so exact prevalence values could not be cal- 
culated. The average prevalence of the original two groups 
was used to estimate the prevalence of  the new less fre- 
quent patient-handling group at 31 percent. Similarly, the 
two most frequent categories were combined t o  form a 
group called more frequent. The one-month prevalence 
value, 54.5 percent, was determined as the average prev- 
alence of the original two groups. The middle frequency 
group was omitted in order t o  assure a clear difference 
in the exposure of the less and more frequent groups. 

Results 

The data are summarized in Table I. The first and second 
columns indicate the first author o f  the report and the state 
or country where the study was conducted. The sample 
size is shown in the third column; in the surveys, this figure 
is the number o f  respondents rather than the number 
originally surveyed. The PR values o f  the groups are listed 
in the fourth and fifth columns. The sixth column indicates 
that within each o f  the six study populations, the PK o f  the 
frequent lifting group was larger than that of  the infrequent 
lifting group. If there were no actual difference in PR, the 
expected distribution o f  the differences would be binomi- 
al, with about half being positive and half being negative. 
A look at the data in Table I shows that all six differences 
were positive. Application of  the paired-data sign test led 
to rejection of the null hypothesis of no difference in favor 
of the one-sided alternative that the more frequent lifters 
had a greater PR than the less frequent patient lifters (p  
= 0.0156). This threshold finding led t o  the subsequent 
analyses to estimate the magnitude of  the effect of being 
exposed to frequent stressful patient-handling tasks. This 
effect may be referred to as "effect size." 
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FIGURE 5. Prevalence of a low-back pain episode related to patient lifting 
frequency at a hospital in New York.(**] 

Prevalence (%I 
60 I 

50 

4 0  

30 

20 

10 

n 

" 0  1-5 6-10 11-20 OVER 21 

Lifts per Shift by RNs 
FIGURE 6. Prevalence of low-back pain related to lifting frequency at a hospital 
in Australia . (m 

TABLE 1. Prevalence Rate (PR) for Nursing Personnel in Six 
Different Studies 

PR of Group 

Exposure 
Study Population Frequency PR PR 

Author Location N Less More Difference Ratio 

Stobbe W. VirginiaA 415 4.0 8.6 4.6 2.15 
Sharp ScotlandB 292 12.5 48.6 36.1 3.89 
Venning OntarioC 3391 1.3 6.1 4.8 4.70 
Mandel MinnesotaD 414 36.4 47.2 10.8 1.30 
Gross New YorkE 200 18.2 45.5 27.3 2.50 
Arad AustraliaF 831 31.0 54.5 23.5 1.76 

ABased on low-back injury reported to employer during I-year study period. 
BBased on back injury resulting in work absence during 1B-month study period. 
CBased on back injury workers' compensation claim in 1-year study period. 
DBased on recollection of low-back pain lasting more than 48 hours during past year. 
EBased on recollection of having experienced low-back pain during past year. 
%ased on recollection of having experienced low-back pain during past month. 

When the outcome measure is a proportion (or per- 
centage), there are two appropriate measures of effect 
s i ~ e . ( j ~ ~ 3 ~ )  One is the difference in PR value shown in col- 
umn six of Table I .  Another is the ratio of the PR values 
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for the two study groups. The ratio values are listed in 
column seven o f  Table I. These ratios range from 1.30 t o  

York hospital study’2X) should have been included in the 
analysis because o f  a very real possibility o f  bias. The pri- 

4.70. 
The average PK difference was multiplied by a weighting 

factor (the number in the study population divided by the 
total number in all six study populations). These products 
were summed to get the OVerdll average. The resulting 
estimate of  the difference in PR value was 10.5 percent. 
This same weighting procedure was applied to the PR ratio 
values. The resulting overall estimate was that the PR o f  
the more frequent patient-handling employees averaged 
3.69 times that of  their corresponding group of  less fre- 
quent patient handlers. 

Discussion 

The approach used here t o  synthesize findings of  six 
studies drew heavily from a body of  literature on a topic 
often referred to as “meta-analysis.” Meta-analysis is a group 
of systematic procedures for synthesizing the results o f  
numerous independent studies that made similar com- 
parisons,(jo-jj) These procedures are applicable even if 
each study used somewhat different measures or  mea- 
surement techniques. In fact, it is considered stronger evi- 
dence of a true difference between groups if results of  
studies by multiple investigators using somewhat different 
criterion variables and different measurement techniques 
lead to similar c o n c l u ~ i o n s . ( ~ ~ - j ~ )  

Numerous statistical procedures are available to help 
with the synthesis of multiple studies. Much of the litera- 
ture on these procedures has been devoted t o  finding 
more powerful significance tests t o  apply to data from 
multiple studies in which conclusions were inconsis- 
tent.(31-J5) These often discussed meta-analysis statistical 
procedures were not applied in this investigation for two 
reasons. First, critical information about population size 
in the exposure categories was unavailable from the re- 
port on the Australian study.(29) Second, the paired data 
sign test used for analzing this data set had sufficient power 
for detecting a difference in PK between the more frequent 
and the less frequent exposure groups. 

Authorities on meta-analysis frequently express concern 
about the exclusion of studies because the reviewer/syn- 
thesizer does not believe the study measured up to his/ 
her particular standards of q~ality.(3’-3~) This recommen- 
dation stems from studies demonstrating that when dif- 
ferent reviewers evaluate the same set of studies, their 
opinions about the merits of the studies are not very con- 
sistent.(j3) Thus, if the same set of  studies were used for 
a meta-analysis by different reviewers, they might disre- 
gard different studies on the basis of  their personal opin- 
ions about merit. If this was the practice, then meta-analysis 
procedures would not meet the scientific standard of 
repeatability. 

Consequently, for the analysis reported here, all studies 
that provided data suitable for comparing frequency of 
performing stressful patient-handling tasks and period 
prevalence of back pain were included in the initial anal- 
ysis. However, there is room for debating whether the New 

mary concern is the possibility o f  differences between 
those employees who responded t o  the survey and those 
who did nor. Other questionnaire surveys o f  nursing per- 
sonnel have reported response rates in the 55-60 percent 
range( t0~12,J(>) and occasionally more.‘ 14 t15)  Response rates 
in the New York survey were 33 percent for KNs and 20 
percent for NAs. The investigators made no attempt to 
obtain additional data t o  compare nonrespondents with 
respondents, so there is no evidence of  either bias or lack 
o f  bias. Still, even without evidence o f  bias, an examination 
o f  available findings without the New York data may be 
useful. If the New York study would have been omitted, 
there would still be five studies available for meta-analysis. 
Each of  these found the more frequent patient-handling 
group having the larger PK. The one-sided probability of 
this is 0.0313, a value generally considered sufficient for 
rejecting 21 null hypothesis. The weighted-average I’K ratio 
of  these five populations is 3.74 as contrasted t o  3.69 for 
the six studies. Thus, the New York data could have been 
excluded from the statistical analysis without affecting the 
conclusions. 

A major advantage of  the collective analysis of multiple 
independent studies can be the light it sheds on the issue 
o f  external validity. Each of the studies included in this 
analysis was based on a nursing population within a single 
hospital or several hospitals in a geographic region. When 
analyzing each study separately, there is considerable un- 
certainty about the validity of  the conclusions with respect 
t o  a broader population. When analyzed collectively, with 
the findings from different populations being consistent, 
the uncertainty about external validity is reduced 
considerably. 

Additional confidence in the major conclusion can be 
found by looking at other sources o f  information. Numer- 
ous articles in the nursing journals and magazines indicate 
a belief that a major reason for the high prevalence and 
incidence rates o f  low-back pain among nursing personnel 
is their exposure t o  biomechanical stress developed dur- 
ing lifting and transferring patients. Prior to  the six studies 
analyzed here, the limited information supporting this be- 
lief came from three sources: 1 ) biomechanical studies o f  
selected patient-handling t a ~ k s ; ( ~ ” , 3 ~ )  2 )  epidemiologic 
studies in other industries such as man~factur ing,(~’ .~~, j9)  
mining,’40) and c o n ~ t r u c t i o n $ * ~ , ~ ~ )  and 3)  reports by nurs- 
ing personnel with a back problem on compensation forms 
or in response t o  surveys.‘“”) The data reported here pro- 
vide a fourth source of  information pointing to frequent 
performance o f  physically stressful patient-handling tasks 
as a factor apparently associated with increased probability 
of nursing personnel experiencing an episode of  back 
pain. Just how much o f  the variation in back pain preva- 
lence among nursing personnel is due t o  patient handling 
and how much is due t o  personal, psychosocial, and other 
task factors cannot be determined from these data or ex- 
isting literature. Prospective epidemiologic studies will be 
needed t o  assess the relative contributions of patient han- 
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dling and other factors that may affect risk o f  developing 
back pain. However, before undertaking an expensive pro- 
spective study, a better method is needed for character- 
izing exposure. 

For this investigation, a relative measure o f  exposure t o  
patient handling was useful; however, this ordinal scale 
would not be sufficient to study specific aspects o f  patient 
handling. Recent attempts t o  develop and apply more spe- 
cific task analysis techniques reflect the difficulty of fully 
quantifying the stressfulness o f  exposure t o  patient han- 
dling.' 12337,44-49) Further efforts t o  develop practical tech- 
niques for making on-the-job assessments o f  the hiome- 
chanical stresses associated with nursing work should be 
encouraged. Such methods would complement the low- 
back evaluation methodologies NIOSH has been devel- 
oping(50,5' ) by making it possible t o  conduct epidemiologic 
studies with better measures o f  both exposure and cor- 
responding low-back signs and symptoms. 

Recommendations 

From the findings of the six studies summarized here, 
the most direct implication is that efforts should be made 
to reduce the frequency of  stressful patient handling. The 
specific suggestions that follow are offered as additions t o  
the existing employee health and safety programs of health 
care facilities. Thus, it is assumed that the health care facility 
already has programs 1) to assure that all N k s ,  LPNs, and 
RNs have been trained in patient-handling procedures, 
2)  to provide prompt medical care for employees who 
sustain a back injury and encourage their participation in 
an appropriate rehabilitation program, and 3 )  to provide 
an opportunity for back-injured employees to return to a 
job that involves minimal stress on their backs until they 
have recovered sufficiently to  return to their normal job.(52) 

A logical first step is identification of  the nursing jobs 
involving the greatest frequency of  stressful patient han- 
dling. These are the jobs that should receive the highest 
priority for attention. There are several ways to identify 
these jobs. Of the methods used in the six studies de- 
scribed here, no particular technique was clearly best. The 
questionnaire approach may appear most expedient, but 
it can result in such a poor response rate that results will 

hs a generality based o n  the literature, surveys 
of nurses that arise out o f  the interest of  nursing staff tend 
to result in better response rates. In contrast, surveys in- 
itiated by hospital management tend to  receive poorer 
response rates. Thus, questionnaires might be appropriate 
for health care facilities in which the nursing staff has been 
active in expressing a desire to reduce their risk of back 
injury. For facilities lacking that level of  enthusiasm, ob- 
servational studies could be used. A less expensive alter- 
native would be to interview nursing supervisors in a man- 
ner similar to that reported in the West Virginia 

After identifying the jobs with the greatest frequency of 
stressful patient handling, the specific patient-handling re- 
quirements of  these jobs should be studied. The nursing 
personnel who perform these jobs can identify the specific 
patient-handling tasks that are most back-stressing.'53) These 

tasks can then be examined to identify possibilities for 
elimination, substitution, or control. 

To illustrate the elimination principle, suppose the staff 
indicates that getting a patient from a wheelchair onto a 
toilet seat is an especially stressful task. A possible im- 
provement would be to consider the use o f  commercially 
available chairs designed t o  serve the dual purpose of  both 
transporting a patient and positioning the patient over a 
toilet. Use of such equipment would make it unnecessary 
to  transfer the patient from the wheelchair onto the toilet. 
It would also eliminate the transfer back to the wheelchair. 

The substitution approach is often a viable possibility. 
For example, moving a heavy patient from a wheelchair 
onto a bed can be accomplished with a portable or  ceiling- 
mounted patient hoist. Similarly, hoists can be affixed be- 
side a bathtub to move a patient into and out of the tub. 
These are examples of substituting a mechanical device 
for the arm and back muscles of nursing personnel. 

Ironic as it may seem at first impression, many nurses 
have a negative attitude about portable patient hoists. Some 
of the reasons were revealed in a survey of British nurses.(54) 
The surveys found that one reason why portable patient 
hoists were not used very often was that training in the 
proper procedures for using patient hoists was not often 
provided to nursing assistants, and many fully qualified 
nurses had only a brief introduction to the use of patient 
hoists.(54) In a comparative study of multiple wards in Fin- 
land, it was found that mechanical hoists were regularly 
used only on the ward that had well-organized, on-the-job 
training.(55) Another reason for nonuse was that portable 
hoists were often stored in closets located too far from 
the patient's rm)m.(5*) This practice meant that it took nurses 
much longer to perform a patient transfer with the hoist 
than to perform it manually. A third reason for nonuse of 
hoists was that the nurses believed that some patients would 
feel insecure in the hoist or that the patients' skin was too 
sensitive.(54) Most of the health care facilities did not have 
any guidelines to help nurses determine for which patients 
the use of a hoist would be useful or which type o f  sling 
would be appropriate for particular patients. A fourth rea- 
son was that maneuvering portable hoists was difficult or 
impossible in some areas due t o  different heights of  ad- 
jacent floors and to the limited space available through 
doors, around toilets, between adjacent beds, and under 
some beds and bathtubs.(54) Additionally, the survey in- 
dicated that many nurses felt that certain types of slings 
put the patient in an unacceptably embarrassing position.(j4) 

A problem occasionally encountered in hospitals is the 
admission of an extremely heavy patient. It is not uncom- 
mon to hear nurses talk about such situations. One nurse 
told of a man weighing over 273 kg (600 pounds) being 
admitted to a university teaching hospital; after admission, 
it was discovered that none of the portable hoists in the 
hospital had a sling with sufficient capacity for this patient. 
When several nurses joined forces to move him, three 
nurses suffered back injuries. 

If neither elimination nor substitution provide practical 
alternatives, the third approach to consider is control of 
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the exposure level. There are numerous types of  devices 
that can reduce the intensity of  biomechanical stresses 
associated with patient transfers.(17) Among these are slid- 
ing boards, patient roller boards, gait belts, and ambulation 
belts. The boards can help reduce the pushing and pulling 
forces required to transfer a patient from one surface to 
another. The belts can help the nurse establish a po 
with better leverage as well as provide a place to grip in 
case the patient suddenly starts to fall. 

Some suggestions are offered to increase the use of 
patient-handling equipment. These suggestions are 1)  to 
provide training on the use of the equipment to all em- 
ployees who might have an occasion to use it; 2) to have 
equipment situated close to the areas where its use is 
appropriate so that nursing personnel do not have to spend 
much time getting it; 3 )  to encourage the nursing depart- 
ment to develop policies and practices that delineate as 
part of their patient-care plan a systematic evaluation of 
patient-handling requirements and a determination of the 
preferred patient-handling procedure, including the iden- 
tification of appropriate equipment; and 4 )  to make sure 
that the facility has at least one portable patient hoist with 
maximum capacity for moving the occasional extremely 
heavy patient. It is also a good idea to occasionally visit 
the unit where new equipment has been supplied to iden- 
tify any problems with its use. 

In summary, six independent studies found greater prev- 
alence of back injury among nursing personnel who more 
frequently perform stressful patient-handling tasks com- 
pared to those who less frequently perform such tasks. 
This finding suggests that back injury prevention efforts 
for nursing personnel ought to focus on those nursing jobs 
involving the greatest frequency of stressful patient han- 
dling. For these jobs, the most back-stressing tasks should 
be identified. These tasks can then be examined to identify 
possibilities for elimination, substitution, or  control. The 
ideas offered here are directed toward the patient-han- 
d ing  aspects of a back injury program for nursing per- 
sonnel only. Ideas for putting together a comprehensive 
back injury prevention and control program are described 
e1~ewhere.c~~) 

Acknowledgment 

The author sincerely appreciates the work of those 
investigators who conducted the six original studies that 
made this collective assessment possible, especially Penny 
Venning Klein for providing original data from her sur- 
vey. Very helpful comments on various drafts of the 
article were provided by Janet Torma-Krajewski, Re- 
becca Stanevich, Vern Putz-Anderson, Tom Hobick, and 
two journal referees. 

References 
1. Andersson, G.H.J.; Pope, H.M.; Frymoyer, J.W.: Epidemiology. In :  Oc- 

cupational 1,ow Hack Pain, p. 101. M.H. Pope, J.W. Frymoyer, and G.IlJ. 
Andersson, Eds. I’raeger, New York (1984). 

2. Kelsey, J.I..: Epideniiolo&T o f  Musculoskeletal Disorders. Oxford Uni- 
versity Press, Oxford ( 1982). 

3. Wickstroni, G.. Effect o f  Work on  Degenerative Rack Disease. A Ke- 
view. Scand. J. Work Environ. Health 4 (Suppl. I):] (1978). 

4. Yu, T.S.; Kohl, L.H.; Wise, K.A.; e t  al.: I,ow-IVack Pain in Industry, an 
Old I’roblem Revised. J. Occup. Med. 26:517 (1984). 

5. I3ureau of I;ahor Statistics: Occupational Safety and Health Statistics. 
I n :  I landbook o f  Methods, Chap. 17. Llept. o f  labor ,  I3ulletin 2134-1. 
U.S. Government Printing Oftice, Washington, DC (1982). 

6. Klein, Il.I’.;Jensen, K nderson, I..M.: Assessment of Workers’ Com- 
pensation Claims for Ihck StrainVSprains. J. Occup. M d .  26443 (1984). 

7. Millar, J.D.; Myers, M.I..: Occupational Safety and Health: Progress 
Toward the 1990 Objectives for the Nation. Public Health Reports 
98:324 (1983). 

8. National lnstiture for Occupational Safety and I Iealth: Proposed Na- 
tional Strategies for the Prevention of Ixading Work-Kelated Disease 
and Injuries, Part 1. Asstxiation of  Schools o f  Public Health, Wash- 
ington, DC (1986). 

9. Iliering-Sulrensen, F.: Kisk o f  Ilack Trouble in Individual Occupations 
in Ilenmark. Ergonomics 28:51 (1985) .  

10. Cust, G.; I’earson, J.C.G.; Mair, A,: The Prevalence of Low Hack Pain 
in Nurses. Int. Nursing Rev. 19:169 (1972) .  

1 1.  Feinstein, W.; Ihnchin ,  M.;  Flonian, Y.: I.ow Ilack Pain Among Hospital 
Workers. Presented at the Second International Conference o n  Mus- 
culoskeletal Injuries in the Workplace, Copenhagen, Iknmark  (May 
27-29, 1986). 

12. Harber, P.; Ilillet, E.; Gutowski, M.; et al.: Occupational Ix)w-Hack Pain 
in llospital Nurses. J. Occup. Med. 27:518 (1984). 

13. Magora, A,; Taustein, 1.: An Investigation of the Prohlem of Sick-lxave 
in the Patient Suffering from Low IVack Pain. Ind Med. Surg. 38:398 
(1969). 

14. S t u l h ,  I).A.; Iluckle, P.W.; lludson, M.P.; et al.: kick Pain in Nursing 
Profession; 1. Epidemiolo&y :uid Pilot Methtdology. Ergonomics 26:755 
(1983). 

15. Videman, T.; Nurminen, T.; Tola, S.; et al.: I,ow-lktck Pain in Nurses 
and Some I.oading Factors o f  Work. Spine 9:400 (1984). 

16. Jensen, K.C.: 1)isabling Back Injuries Among Nursing I’ersonnel: Ke- 
search Needs and Justification. Kes. Nursing Health 10:29 ( 1987). 

17. Jensen, K.C.; Nestor, 11.; Myers, A.; Kattii1er.J.: Low Hack Injuries Among 
Nursing I’ersonnel: An Annotated Bibliography. The Johns Hopkins 
Llniversity Injury Prevention Center, IValtiniore, Maryland ( 1988). 

18. Jensen, K.C.: Epidemiologic Studies of the IVack Pain I’roblems o f  
Nursing I’ersonnel-The Need for Consistency in Future Studies. I n :  
Trends in Ergononiics/llunian Factors IV. p. 80.5. S.S. Asfour, Ed. 
Elsevier, New York (1987). 

19. Chaffin, D.13.; Andersson, G l 3 : J . :  Occupational I3ionieclianics. John 
Wiley & Sons, New York (1984) .  

20. Gagnon, M., Sicard, C.; Sirois,J.-l’.: Ev;iluation o f  Forces on the I.unibo- 
Sacral Joint and Assessment of Work and Ener&y Transfers in Nursing 
Aides lifting Patients. Irgonomics 29:407 ( 1986). 

21. Herrin, G.I).;Jaraiedi. M.; Anderson, C.K.: Protection of Overexertion 
Injuries using Iliomechanical :uid I’sychophysical Models. Am. Ind. 
Hyg. ASSOC. J. 47:322 ( 1986). 

22. McGill, S.M.; Norman, K.W.: I)ynamically and St;itically Ileterniined 
Ir)w IVack Moments During Lifting. 1 .  13ioniecli. 18:877 (1985). 

23. Work Practices Guide Committee: Work I’ractices Guide for Manual 
Lifting. DHl1S (NIOSH) Technical Keport N o .  81-122. National lnsti- 
tute for Occupational Safety and Health, Cincinnati, Of1 (1981). 

24. Stobbe, T.J.; I’luninier, K.W.; Jensen, K.C.; Attfeld, M.D.: Incidence o f  
1,ow I k k  Injuries as a Function of Patient Lifting Frequency in a Major 
Medical Center. J .  Safety Kes. 19(2).21 (1988). 

25. Sharp, GK.: Occupationally Induced IVackpain in Nursing Staff in a 
Hospital Caring for Mentally Handicaplxd Patients. Occupational Health 
Service Kesearch Keport No .  201. Forth Valley Health Iloard: Royal 
Intirmary, Sterling, I lnited Kingdom, (October 1985). 

26. Venning, P;l,; Walter, XI).; Switt, I..W.: l’ersonal andJob Kelated Factors 
as 1)eterniinants of Incidence o f  IVack Injuries Among Nursing Per- 
sonnel. J. Occup. Med.  293820 (1987). 

27. Mandel, J.11.; lotiman, W.: Low Ilack Pain in Nurses: The Relative 
Importance of Medical History, Work Factors, Exc.rcise. and Demo- 

44 APPL. OCCUP. ENVRON. HYG. 5/11 . January 1990 



graphics. Res. Nursing Health 10:165 (1987). 
28. Gross, C.M.; Andree, K.; Chapnik, E.: Frequency o f  Lift and Hack Pain 

Among Patient Handlers. I n :  Proceedings o f  the 39th Annual Confer- 
ence on Engineering in Medicine and 15iok)gy. Vol. 28, p. 365, Alliance 
for Engineering i n  Medicine and Hiology, Washington, DC ( 1986). 

29. h a d ,  11.; Ryan, M.11.: The Incidence and Prevalence in Nurses o f  Low 
Back Pain. Au~tt-al. Nurses J. 16( 1 ):44 ( 1986). 

30. Thacker, S.B.: Meta-analysis, A Quantitative Approach t o  Research In- 
tegration. JAMA 259( 11 ):I685 (1988). 

31. I.ight, K.J.; Pillemer, 11.H.: Summing Up the Science o f  Reviewing 
Research. Haward University Press, Cambridge, MA (1984). 

32. Hedges, L.V.; Olkin, 1.: Statistical Methods for Meta-Analysis, pp. 110- 
111. Academic Press, New York (1985). 

33. Glass, G.V.; McCaw, 1%; Smith, M.L.: Meta-Analysis in Social Research. 
Sage Publications, London (1981). 

34. Kosenthal, K.: Comhining Results o f  Independent Studies. Psychol. 
Rull. 85:385 (1978). 

35. Kleinhauni, D.G.; Kupper, L.L.; Morgenstern, H.: Epidemiologic Ke- 
search: Principles and Quantitative Methods, p. 33. Lifetime Learning, 
London (1982). 

36, Prezant, 13.; Ikniers, P.; Strand, K.: 19ack Problems, Training Experi- 
ence, and lJse o f  Lifting Aids Among Nurses. In: Trends in Ergonomics/ 
Human Factors IV, p. 839. S.S. Asfour, Ed. Elsevier, New York (1987). 

37. Tornma-Krajewski, J.: Analysis o f  Lifting Tasks in the Health Care In- 
dustry. In: Occupational Hazards to  Health Care Workers, p. 51. Arner- 
ican Conference o f  Governmental Industrial Hygienists, Cincinnati, 
OH ( 1987). 

38. Chaftin, 11.13.; Park, K.S.: A 1,ongitudinal Study of Low-Hack Pain as 
Associated with Occupational Weight Lifting Factors. Am. Ind. Hyg. 

39. Liles, I1.H.; Deivanayagani, S.; Ayoub, M.M.; Mahajan, P.: A Joh Severity 
Index for the Evaluation and Control o f  Lifting Injury. Human Factors 
26:683 (1984). 

40. Stohbe, TJ.; Plummer, K.W.: Analysis o f  Coal Mining Back Injury Sta- 
tistics. In: Back Injuries, p. 32. J.M. I’eay, Ed. I3ureau of  Mines Infor- 
mation Circular 8948. [IS. Government Printing Oftice ( N o .  1983- 
605-015/50), Washington, IIC ( 1983). 

41. Damlund, M.; Gdth, S.; tlasle, l’.; Munk, K.: Low Back Strain in Danish 
Semi-Skilled Construction Work. Appl. Ergonomics 17( 1 ):3l (19%). 

42. Niskanen, T.: Accidents and Minor Accidents o f  the Musculoskeletal 
System in Heavy (Concrete Reinforcement Work) and Light (Painting) 

ASSOC. J. 34:513 (197.3). 

Construction Work. J. Occup. Accidents 7:17 (1985). 
43. Jensen, K.C.: Events that Trigger Disabling Back Pain Among Nurses. 

In: Proceedings o f  the Human Factors Society 29th Annual Meeting, 
p. 799. Human Factors Society, Santa Monica, CA (1985). 

44. Hell, F.; Dalgity, M.E.; Fennell, M.-J.; Aitken, R.C.B.: Hospital Ward 
Patient-Lifting Tasks. Ergonomics 22:1257 (1979). 

45. Lortie, M.: Analysis o f  the Work of Nursing Aides in a Geriatric Hos- 
pital. In: Ergonomics International 85, p. 973. I.D. Brown, R. Gold- 
smith, K. Coombes, and M.A. Sinclair, Eds. Taylor & Francis, London 
(1985). 

46. Lortie, M.: Analyse Comparative des Accidents Mclares par des Prk- 
poses Hommes et Femmes d u n  H6pipital Geriatrique. J. of Occup. 
Accidents 9:59 (1987). 

47. Alavosius, M.P.; Sulzer-Azaroff, B.: An On-The-Job Method to Evaluate 
Patient Lifting Technique. Appl. Ergonomics 16307 (1985). 

48. St. Vincent, M.; Tellier, C.; Lonie, M.: Training in Handling: An Eval- 
uative Study. Ergonomics 32191 (1989). 

49. Kumar, S.: Load History and Backache Among Institutional Aides. In: 
Advances in Industrial Ergonomics and Safety I, p. 757. A. M i d ,  Ed. 
Taylor &k Francis, New York (1989). 

50. Nelson, K.M.; Nestor, D.E.: Standardized Assessment of Industrial Low- 
hack Injuries: Development of  the NIOSH Low-back Atlas. Topics 
Acute Care Trauma Rehab. 2:16 (1988). 

51. Nelson, R.M.: NIOSH Low Back Atlas of  Standardized Tests and Mea- 
sures, NTIS No.  PB891650. National Technical Information Service, 
Springfield, VA (1988). 

52. Wood, DJ.: Design and Evaluation of a Back Injury Prevention Pro- 
gram Within a Geriatric Hospital. Spine 12(2):77 (1987). 

53. Owen, R.D.; Garg, A.: Patient Handling Tasks Perceived to be Most 
Stressful by Nursing Assistants. In: Advances in Industrial Ergonomics 
and Safety I ,  p. 775. A. Mital, Ed. Taylor & Francis, New York (1989). 

54. Bell, F.: Patient-lifting Devices in Hospitals. Croom Helm, London 
(1984). 

55. Takala, E.P.; Kukkonen, R.: The Handling of Patients on Geriatric 
Wards. Appl. Ergonomics 18:17 (1987). 

56. Jensen, R.C.: Back Injury Control Programs for Nursing Staff. In: 1989 
International Industrial Engineering Conference Proceedings, p. 167. 
Industrial Engineering and Management Press, Norcross, GA (1989). 

Received 2/03/88; review decision 311 6/89; revision 8/25/89; accepted 9/01 189 

APPL. OCCUP. ENVIRON. HYG. 5111 . January 1990 45 


