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Objectives Back disorders among nursing personnel are associated with the worktask of assisting patients
during transfers. The objectives of the study were to explore the work technique applied by nursing personnel in
patient transfer tasks and to determine whether different personal factors were associated with work technique
safety.

Methods The work technique used by 102 nurses to perform two common patient transfer tasks in orthopedic
wards, transfer higher up in bed and transfer from bed to wheelchair, was examined with the use of video
recordings and an observation instrument. A work technique score was calculated for each performed transfer. It
indicated the level of musculoskeletal safety and hazard for the nurse. The participants also filled out a
questionnaire concerning different personal factors.

Results A variety of strategies was used by the nurses to perform the transfer tasks. Being older and suffering
from low-back symptoms were factors associated with the use of poor work technique in both tasks. There was
also an association between male gender and poor technique in transferring patients from bed to wheel chair.
Conclusions The results indicate an association between poor work techniques and low-back symptoms.
Special attention should be paid to older nurses, nurses with low-back problems, and possibly also to male nurses
when training programs on patient transfer technique are designed, as these groups seem to apply comparatively
poor work techniques in patient transfer tasks.

Key terms age, health-care workers, low back, musculoskeletal hazards, nursing, observation method, patient

handling, gender.

The worktask of assisting patients during transfersis a
complex and arduous motor task that often implies high
loads on the musculoskeletal system of nursing person-
nel (1, 2). The regular performance of patient transfers
has been shown to be arisk indicator of low-back pain
and reports of back injury (3-6). Low-back pain is the
most frequent musculoskeletal disorder found among
nursing personnel, and the 1-year prevalence has been
reported to be between 45% and 75% (7-10). In com-
parison with other occupational groups, nursing person-
nel report considerably more back symptoms and back
injuries (11, 12). The physical load in patient transfer
work is, to alarge extent, determined by workplace de-
sign (eg, the design of the rooms in a hospital ward),
patient factors (eg, the weight and functional ability of
patients), and work organization (eg, the number of pa-
tients that require assistance and the number of staff).

However, different persons are affected to varying de-
grees by similar external exposure. The way an individ-
ual nurse chooses to perform a transfer task probably
also contributes to the physical load imposed on the
nurse. Individual differences with respect to work tech-
nique may explain why some employees develop mus-
culoskeletal disorders while others remain healthy (13,
14). However, in spite of several studies on the subject,
the relation between work technique and physical load
and musculoskeletal disorders has not been fully eluci-
dated (12, 15).

It has been suggested that the concept work tech-
nique comprises the following two basic elements: the
method used to carry out a worktask and the individual
performance of a worktask (16). The first element, the
method, represents general established work methods
taught to workers (in the present study, patient transfer
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methods taught to nursing personnel during training pro-
grams). The second element, individual performance,
referstoindividual variations when a given transfer task
is executed or a given transfer method is used, and we
focused on this second element in our study.

A person’s choice of awork techniqueis limited by
both external and personal factors. External factors, for
example, a limited space to move in, a nonadjustable
hospital bed, a heavy patient, and time pressure, will
limit the selection of the work technique used. Differ-
ent workplace designs, work situations, and work organ-
izations allow a different number of degrees of freedom
for the worker’s choice. Work technique is presumably
also governed by personal factors (eg, age, gender, an-
thropometrics, motor and physical capacity, physical
exercise habits, work experience, training in the partic-
ular worktask, knowledge, motivation, and problem-
solving skills). For example, studies on the manual han-
dling of loads have shown differencesin gender (17, 18),
age (19), and experience (20-24) with respect to work
technique.

The objectives of the study were to explore the work
technique applied by nursing personnel in patient trans-
fer tasks and to determine whether different personal
factors were associated with work technique safety.

Material and methods

Definitions

In our study the term nurse was used for nursing per-
sonnel assisting patients during transfers, and it includ-
ed two work categories with different levels of educa-
tion and training (registered nurses and enrolled nurs-
es). Patient transfers were defined as worktasks in
which nurses assist or lift apatient during transfers from
one location to another (eg, transfer from bed to wheel-
chair) or from one position to another (eg, transfer high-
er up in bed).
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Participants

Registered nurses and enrolled nurses with patient-care
worktasks at orthopedic wards in five Swedish hospi-
tals, nine wards in all, were asked to volunteer for the
study. One hundred and two nurses, 86 women and 16
men, volunteered to participate out of the total number
of 224 employed in the studied wards. Among these,
there were 44 registered nurses and 58 enrolled nurses.
The participants varied considerably in age, anthropomet-
rics, and experience with patient transfer work (table 1).

The nonparticipants did not join the study either be-
cause they did not want to or because the time for the
measurements did not suit their work schedules or be-
cause they were occupied with worktasks. Some of the
nonparticipants were not on duty at the time of the meas-
urements and could not be asked about participation, due
to holiday, training, sick leave, or days off. For com-
parison of the participants and nonparticipants, the non-
participants were asked to fill out the questionnaire used
in the study, which was sent to them by mail. Out of the
122 eligible nonparticipating nurses, 95 completed the
questionnaire. The participants and nonparticipants had
the same characteristics except for the somewhat young-
er age, higher proportion of men and higher proportion
of current low-back and shoulder symptoms among the
participants (table 1).

The head nurses of the wards were informed, and
they gave their approval for the study. All the partici-
pants were given oral and written information about the
study and gave their written consent to participate. The
study was approved by the regional ethics committees.

Procedure

The participants were asked to perform two standard-
ized patient transfers, transfer from a supine position to
higher up in bed and transfer from a sitting position on
the edge of a bed to a wheelchair. The transfers took
placein aroom, arranged as a patient room for the pur-
pose of the registrations, close to the orthopedic wards
in each hospital. The participants left their ordinary

Table 1. Basic characteristics of the participants (N=102) and nonparticipants (N=95). (BMI = body mass index, RN = registered

nurses, EN = enrolled nurses)

Group Age (years)  Gender (N) Height (m) BMI (kg/m2) (RN'\; EE'\II\; Experience? Current symptoms
Mean Range SD  Female Male Mean Range SD  Mean Range SD Mean Range SD Low-back Neck Shoulder
o No Yes No Yes No Yes
Partici-
pants 35 20-6310.0 8 16  1.68 1.53-1.93 0.080 23.7 18.4-38.4 3.5 44 583 11 0.2-39 87 4253 66 36 4854
y:r:]tgamm- 41 22-60 9.8 87 8 1.67 1.62-1.87 0.065 23.9 14.9-32.7 3.4 43 52 10 1.3-20 7.3 5142 63 31 5044

2 Number of years performing patient transfer tasks.
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worktasks temporarily and wore their workclothes. Eve-
rything in the registration set-up was arranged in a stand-
ardized manner. Three healthy women of normal weight
(56, 64, and 67 kg), two physiotherapists and one regis-
tered nurse, donned patient clothing and alternately act-
ed as the patient. One person was available in the room
to assist the participant during the transfer if requested.
Five different transfer aids were accessible, a walking
belt, a transfer board, an easyslide, a turntable, and an
anti-slip cloth. An adjustable standard hospital bed was
equipped with adraw sheet with a plastic underside and
a monkey pole. The bed was adjusted to a constant
height before each transfer task. The oral instruction to
the participants was that they were to perform the trans-
fersasif in anormal work situation in their own ward,
but taking into consideration the situation in the room
and the conditions given. The nurse was free to choose
how to perform the transfer, including the option of us-
ing atransfer aid or not and of asking for assistance or
not. Standardized information about the patient’s diag-
nosis and function was given orally. The patient was an
80-year-old woman, with aleft-side collum femorisfrac-
ture, who had undergone surgery the day before. She
was allowed to load the hip in standing and walking as
much as pain allowed. She was physically and mentally
healthy apart from pain in both shoulders and dizziness
due to surgery.

Video recordings

The patient transfers were recorded with two video cam-
eras on stands. One camera faced the side of the bed, and
one recorded dlightly obliquely towards the foot-end of
the bed. The whole body of the nurse wasin the picture at
all times, together with the scene of the transfer.

Questionnaire

Immediately after the registrations, the participantsfilled
out a questionnaire concerning individual factors, ex-
perience with patient transfer work, previoustraining in
patient transfer technique, physical exercise habits, and
muscul oskeletal symptoms. Muscul oskeletal symptoms
were rated according to a modified version of the Nor-
dic Musculoskeletal Questionnaire (25). The questions
and the response scales are presented in tables 2 and 3.

Observations and work technique assessment

The video recordings of the patient transfers, 204 in all,
were viewed by two observers, and the work technique
was assessed for each transfer from registrations made
with an observation instrument. The observation instru-
ment had been developed earlier for the purpose of as-
sessing work technique in patient transfer tasks with
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regard to musculoskeletal health and safety (26). The
instrument consists of 24 items arranged according to
the preparation phase, the starting position, and the ac-
tual performance of atransfer (table 4). A detailed de-
scription of the nurse's work technique, including ac-
tions taken to prepare for the transfer, the interaction
with the patient, and any assistant co-worker, and the
motor performance of the nurse, is provided. The valid-
ity and reliability of the instrument have been tested on
video recordings made with one camera and shown to
be mostly satisfactory (26). It was suggested to use two
video cameras instead of one, to view the video film
both at normal speed and in slow motion, and to devel-
op more exact definitions of the observation items.
These suggestions were incorporated into our study.

Two physiotherapists, independent of the project,
were given 7 hours of training as observers by two ex-
perts. To finish the training, the two observers separately
observed 6 transfers. The agreement between each ob-
server’s registrations and the registrations of the same
transfers made jointly by the two experts was 89% and
92%, respectively, for al the items of the six transfers
together. This level of agreement was considered satis-
factory.

The two observers separately observed about half of
the 204 transfers each. The observers watched one trans-
fer at atime by alternating between the views of the two
video recordings on avideo monitor. They were allowed
to replay the videotapes several times and were advised
to complement the viewing at normal speed with slow
motion for the items of the actual performance phase.

Data analyses

Thetwo studied patient transfer tasks, the transfer higher
up in bed and the transfer from bed to wheelchair, were
analyzed separately.

The work technique of the participants was described
according to the 24 items in the observation instrument.
In addition, an overall score was calculated for each
transfer, as a measure of the work technique during the
transfer with regard to musculoskeletal safety and haz-
ard. The overall score was composed of a sum of the
scores of 17 items from the observation instrument di-
vided by the maximum possible score for the particular
transfer observed. Seven items were not included in the
calculation, due to the lack of consistent relations to
muscul oskeletal load which are valid in al transfer sit-
uations (table 4). The procedure for the calculation has
been described earlier (26). The overall score assumes
avaue between 0 and 1, where 1 is postulated to corre-
spond to an ideal work technique. This work technique
score was treated as the dependent variable. Descrip-
tive data of the work technique score were presented as
medians and the 25th and 75th percentile.



From the questionnaire, data on the personal fac-
tors age, gender, height, weight, occupation, number
of years performing patient transfer tasks, training
in patient transfer technique, practical training in the
use of transfer aids, physical exercise habits, and
musculoskeletal symptoms were used. From the
weight and height, the body mass index (BMI) was
calculated. These factors were treated as independ-
ent variables (tables 2 and 3). All the continuous
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variables and the variables with ordinal scales were
categorized into two or three classes (tables 2 and 3).
Age and BMI were categorized according to common
methods in epidemiologic studies. The cutoff points for
the variables physical exercise habits and current mus-
culoskeletal symptoms were chosen from a previous
study (27). The cutoff points for the remaining varia-
bles were determined from the distribution in the stud-
ied group.

Table 2. Work technique score for different categories of the independent variables for the two patient transfer tasks.

Independent variable Response scale

Transfer higher up in bed

Transfer from bed to wheelchair

N2 Score Na Score
Median 25th 75th P- Median 25th 75th P-
per- per- value® per- per-  value®
cent- cent- cent- cent-
ile ile ile ile
Age Continuous
18-34 years 53 0.82 0.78 0.93 53 0.75 0.67 0.80
35-44 years 32 0.75 0.65 0.87 0.001 32 0.74 0.60 0.81  0.048
>45 years 17 0.72 0.66 0.81 17 0.66 0.58 0.74
Gender Dichotomous
Female 86 0.81 0.70 0.93 038 86 0.73 0.64 0.80 017
Male 16 0.79 0.66 0.85 ’ 16 0.67 0.60 0.78 '
Height Continuous
1.53-1.62 m 31 0.81 0.69 0.88 31 0.71 0.64 0.78
1.63-1.70 m 36 0.82 0.74 0.93 0.33 36 0.75 0.66 0.80 0.44
1.71-1.93 m 35 0.75 0.68 0.93 35 0.70 0.60 0.80
Body mass index Continuous
<25 kg/m? 75 0.81 0.69 0.88 0.70 75 0.71 0.62 0.78 0.24
>25 kg/m? 25 0.79 0.70 0.93 25 0.75 0.65 0.81
Occupation Dichotomous
Registered nurses 44 0.82 0.74 0.93 0.021 44 0.73 0.65 0.80 035
Enrolled nurses 58 0.78 0.67 0.88 ' 58 0.72 0.60 0.79 '
Number of years performing ~ Continuous
patient transfer tasks
<1 12 0.84 0.66 0.93 12 0.72 0.66 0.76
<5 26 0.82 0.73 0.88 0.77 26 0.74 0.62 0.79 0.92
>5 64 0.79 0.69 0.92 64 0.71 0.63 0.80
Amount of training in patient  Four-point
transfer techniques
No training 10 0.78 0.65 0.93 10 0.66 0.59 0.76
A few hours 48 0.81 0.70 0.93 0.93 48 0.73 0.65 0.80 0.51
>1 day 39 0.81 0.71 0.88 39 0.74 0.64 0.81
Number of years since the Continuous
latest training occasion with
transfer technique
0-2 27 0.86 0.69 0.93 27 0.73 0.63 0.79
3-6 29 0.82 0.70 0.93 0.36 29 0.75 0.66 0.82 0.54
7-18 29 0.79 0.71 0.82 29 0.75 0.64 0.80
Practical training by instructor Dichotomous
in the use of transfer aids
No 53 0.82 0.70 0.91 0.60 53 0.73 0.64 0.78 0.77
Yes 48 0.81 0.68 0.91 ' 48 0.71 0.63 0.80 '
Physical exercise during the  Six-point
last 3 months
No exercise 40 0.79 0.70 0.91 033 40 0.67 0.64 0.76 0.047
Regular exercise 61 0.82 0.70 0.92 ' 61 0.76 0.64 0.81 ‘
2N = number of participants.
b For the differences between the categories.
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Table 3. Work technique score for the nurses without and with musculoskeletal symptoms for twopatient transfer tasks.

Independent variable Transfer higher up in bed Transfer from bed to wheelchair
Ne Score N Score
Median 25th 75th P- Median 25th 75th P-
per- per- value® per- per-  value®
cent- cent- cent- cent-
ile ile ile ile

Low-back symptoms

Currente®
Participants without symptoms 42 0.81 0.73 0.93 019 42 0.76 0.71 0.82 0.001
Participants with symptoms 58 0.79 0.68 0.89 58 0.67 0.60 0.76
During last 30 days®
Participants without symptoms 4 0.81 0.71 0.88 0.86 4 0.76 0.67 0.82 0.007
Participants with symptoms 52 0.80 0.68 0.93 52 0.67 0.60 0.76
Neck symptoms
Currente®
Participants without symptoms 66 0.81 0.72 0.90 0.44 66 0.73 0.64 0.79 0.87
Participants with symptoms 36 0.80 0.68 0.93 36 0.74 0.61 0.81
During last 30 days ¢
Participants without symptoms 65 0.81 0.71 0.88 0.60 65 0.73 0.64 0.79 056
Participants with symptoms 30 0.78 0.68 0.93 30 0.70 0.60 0.81
Shoulder symptoms
Current®
Participants without symptoms 48 0.81 0.73 0.88 0.74 48 0.73 0.62 0.79 0.92
Participants with symptoms 54 0.81 0.68 0.93 54 0.74 0.64 0.80
During last 30 days ¢
Participants without symptoms 48 0.81 0.72 0.93 0.49 48 0.71 0.64 0.78 056
Participants with symptoms 46 0.81 0.69 0.88 46 0.75 0.62 0.81
2N = Number of participants b For the differences between the categories. ¢ Ten-point scale. 4 Dichotomous scale.

Table 4. Observations of the work technique used by 102 nurses Table 4. Contunued.
to transfer a patient higher up in bed (HB) and from bed to wheel-
chair (BW) according to 24 items of the observation instrument. | 'tems (';'/B) ?0}";
The observations are given as the percentage of the study group.
(NA = item not applicable for the transfer being observed) 17. Effort direction
Vertical 2 6
Items (';'/B) 5)% Horizontal 31 1
’ ’ Both 67 93
Preparation phase 18. Back motion®
1. Encouraged the patient to cooperate 78 66 Sagital . 30 90
2. Created space 70 51 Lateral bending 4 39
3. Corrected the positions of objects that the patient Twisting ) 14 59
was transferred between NA 23 No angular motion 40 1
4. Corrected the bed height 70 87 19. Main motor components ®
5. Used transfer aid(s) 86 70 Arms 80 95
6. Corrected the position of transfer aid(s) 4 3 Back 33 66
7. Asked for assistance 67 72 Legs 58 43
Starting position 20. Use of legs if legs were the motor component 2
8. Feet distance the same as or larger than hip width 93 76 ‘L\;‘tts:;pvnggﬂftrrz"nes'?ehr‘ transfer ;; fg
9. Fee.:t pOS.It.IOH at an angle (= 45°)2 74 64 To crouch 9 49
10. Gait posmona. . . 18 47 To rise 3 40
1; E’ﬂhﬂee S"?'g_hth(t)r Sl'?_htrl%l b?)m §<(4i5):) gg g? 21. Feet moved in direction of the movement 5 97
. Right knee straight or slightly bent (< a . .
13. Back straight or slightly bent forward (<45°) 793 22. Smooth quality of motion % 90
14. No curved back 87 91 23. Transfer performed in one sequence? 92 17
Actual performance 24. No loss of balance 100 99
15. St.arted after a star.ting signal 80 34 a This item did not contribute to the calculation of the work technique
16. Stimulated the patient verbally 4 86 score.
(continued) b Registration of more than one category was allowed.
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The work technique scores were compared between
the groups, according to the categories of the independ-
ent variables (eg, different age groups) using either the
Mann-Whitney test (dichotomous variables) or the
Kruskal-Wallis test (variables with three categories).

To explore the relationship between work technique
and personal factors further, we carried out multiple
logistic regression analyses. In these analyses the work
technique score was dichotomized according to the dis-
tributions for each transfer into poor technique (the low-
er quartile) and safe technique (the three upper quar-
tiles). Factors with P-values less than 0.25 for at least
one of the studied transfer tasks in the univariate analy-
seswere included in the logistic regression, with the ex-
ception of the factor low-back symptoms during the last
30 days. The same factors were included in the sepa-
rate analyses for the two transfer tasks. Age and BMI
were kept continuous in these analyses. The effects of
personal factors on poor technique were estimated from
the odds ratios and their 95% confidence intervals. Be-
forethelogistic regression analyses were performed, we
checked for correlations between the independent vari-
ables. The only large correlation was observed between
the variables age and number of years performing patient
transfer tasks (Pearson correlation coefficient of 0.71).

All the statistical analyses were carried out with
SPSS 10.0 for Windows (SPSS Inc, Chicago, IL, USA).

Results

Work technique applied

In preparation for the patient transfers, 78% of the nurs-
es attempted to encourage the patient to cooperate dur-
ing the transfer higher up in bed, for example, by in-
forming the patient about what was going to happen (ta-
ble 4), whereas 66% did so during the transfer from bed
to wheelchair. Seventy percent of them created suffi-
cient space for the transfer higher up in bed by remov-
ing objects that obstructed the performance, while al-
most half of them omitted this step before transferring
the patient to the wheelchair. During the transfer to the
wheelchair, only 23% of the nurses corrected the posi-
tion of the wheelchair appropriately. Furthermore, from
an ergonomic point of view, nearly one-third of the nurs-
es did not correct the bed to an optimal height during
the transfer to higher up in bed. Most of the nurses used
transfer aids during the transfers. In addition, more than
two-thirds asked for the assistance of a second person.
The actual performance of the transfer higher up in
bed started, in most cases, with a starting signal (ie, a
clear indication that the transfer was about to begin) giv-
en by the nurse to the patient and the assisting person,
while during the transfer from bed to wheelchair such a
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signal was seldom given (table 4). Most of the nurses
used a combined vertical and horizontal direction in
their efforts to transfer the patient, even in the transfer
higher up bed, which was a transfer in the horizontal
plane. During the transfer higher up bed, 40% of the
nurses did not make any pronounced back movements,
while 90% moved their backs in the sagittal plane and
59% twisted their backs during the transfer from bed to
wheelchair. Most of the nurses used their arms, and
more than half also used their legs, performing weight
transfers (ie, shifting their own body weight from one
leg to the other) to move the patients higher up in bed.
To transfer the patient from bed to wheelchair, the nurs-
es mostly used their backs to generate force, but their
arms and legs were also used.

The overall score of the participants’ work technique
during the transfer higher up in bed, calculated from the
observations, ranged from 0.48 to 1.0 (median 0.81, 25th
percentile 0.70, 75th percentile 0.92), while, for thetrans-
fer from bed to wheelchair, the range was 0.45 to 0.94
(median 0.73, 25th percentile 0.64, 75th percentile 0.79).

Associations between work technique and personal
factors

Age, occupation, physical exercise habits, and low-back
symptoms were associated with work technique safety
according to the univariate analyses (tables 2 and 3). The
young nurses received higher scores for their work tech-
nique than the older nurses in both tasks (table 2). The
work technique differed between the two occupational
groups with respect to the transfer higher up in bed, the
registered nurses having a safer work technique (table
2). The group of participants who had performed physi-
cal exercise regularly during the last 3 months had high-
er work technique scores for the transfer from bed to
wheelchair than the group who did not exercise (table
2). The work technique of the nurses experiencing on-
going low-back symptoms and those of the nurses who
had experienced symptoms during the last 30 days were
rated as less safe in the transfer from bed to wheelchair
than the work technique of the nurses without such
symptoms (table 3).

The multivariate analyses confirmed the associations
for older age and current low-back symptoms with poor
work technique during both tasks (table 5). In addition,
there was an association between male gender and poor
work technique in the transfer from bed to wheelchair.

Discussion

Different strategies were used by the nurses to perform
the two patient transfer tasks. Older age and current
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Table 5. Odds ratios (OR) with 95% confidence intervals (95%
Cl) from a logistic regression model for poor work technique (ie, a
work technique score belonging to the lower quartile of the score
distribution among the 102 participants). Separate analyses were
made for transfers higher up in bed (HB) and transfers from bed
to wheelchair (BW). The number of subjects with poor work tech-
nique was 25 for HB and 24 for BW.

Independent variables HB BW

OR  95%Cl OR  95% Cl

Age (10 years older) 2.0 117-352 23 1.24-417
Gender (men versus women) 1.8 0.38-8.40 4.7 1.04-21.34
Body mass index (1 unit higher) 0.95 0.81-1.10 0.83 0.68-1.01
Occupation (enrolled nurse 3.2 0.93-11.20 2.0 0.57-6.96
versus registered nurse)

Regular physical exercise during 1.4 0.45-4.14 1.3 0.42-4.25
the last 3 months

Current low-back symptoms 3.6 1.16-11.07 3.7 1.17-11.41

low-back symptoms were factors associated with poor
work technique. In addition, there was an association
between male gender and poor technique in the transfer
from bed to wheelchair.

The work technique of the nurses with current low-
back symptoms and those of the nurses reporting low-
back symptoms during the last 30 days was less safe
than that of the nurses without symptoms. Many factors
may have contributed to the observed differences. Cur-
rent symptoms from the lower back at the time of the
video recording may have influenced the performance
of the patient transfers, through restrictions of move-
ments due to pain avoidance, increased muscle tone and
co-contraction, and fear of injury and increased pain.
Johansson et a (28) have suggested a pathophysiol ogi-
cal model behind work-related muscle pain syndromes.
A vicious cycleis created in which muscul oskeletal pain
causes disturbances in proprioception, stiffness regula-
tion, and motor control. Differences in lifting patterns
between chronic low-back pain patients and healthy per-
sons have been detected, the patients lifting more slow-
ly and with less coordinated hip and knee movements
(29). In a study of preferred low-back motion charac-
teristics, patients with chronic low-back pain preferred
to flex and extend the spine at alower velocity through
adecreased movement range when they were compared
with healthy persons (30). An alternative explanation to
the association between low-back symptoms and poor
work technique could be that nurses with a poor tech-
nique are more likely to overload the low back and be
stricken with low-back pain. In other words, poor work
technique may have caused the low-back symptoms
among the participants. A few prospective studies have
shown that poor work technique constitutes a risk factor
for musculoskeletal disorders and injuries (13, 14). Be-
cause of the cross-sectional design of our study, no con-
clusions could be drawn about such causal relations.
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Age was associated with work technique safety in
our study. The younger nurses adopted a safer work
technique than the older nurses. One explanation could
be that the participants' basic nursing education, which
usually includes some training in patient transfer tech-
nique, was closer in time for the younger nurses than
for their older colleagues. Asthe mgjority of the partic-
ipantsin our study had not been trained regularly at the
workplace, the older nurses may have forgotten the
transfer technique taught. The fact that aging is normally
accompanied with a decline in both motor performance
and physical capacity (31-34) could provide a further
explanation for the older nurses' poorer work technique.
However, the longer experience of the older nurses
should imply better work skills, more expertise, and de-
veloped compensatory strategies. The role of experience
in compensating for age-related declinein job perform-
ance is debated in the literature on age and work (33).
It may be that aging nurses change their work methods
and techniques in order to cope with heavy physical
work (34). In a Canadian study, differences in work
strategies between younger and older trash collectors
were identified, the older trash collectors having adopt-
ed a slower workpace and more often having asked for
help from co-workers than the younger ones (19). The
older workers' work technique seemed to be adapted to
alower physical capacity induced by age. However, to
our knowledge, no previous studies have been carried
out to examine whether the work technique adopted by
older or younger workers is the safest from a muscu-
loskeletal point of view. Nygard et al (35) reported that
store workers’ improved work technique as aresult of a
training program in manual materials handling was not
dependent on age. The prevalence of muscul oskeletal
disordersin physically demanding occupations increas-
eswith age (36). A higher prevalence of low-back symp-
toms among the older nurses may explain the age dif-
ferences found for work technique. However, no rela-
tion between age and low-back symptoms was found in
our study.

We found an association between gender and work
technique safety, male nurses having lower work tech-
nique scores than female colleagues in transfers from
bed to wheelchair. However, the number of men in our
study wastoo low for reliable statistical estimates of the
association to be obtained. A study on the lifting of a
box (17) showed gender differences in work technique,
the men having applied greater forward bending of the
trunk at the beginning of the lift and having lifted with
less synchronized hip-knee interjoint coordination than
the women. It remains to be determined, however, if
these differences solely reflect differences in strength
and anthropometrics or if they also arise from differenc-
esin motor strategies between men and women. van der
Beek et al (18) reported gender differences in exerted



forces during pushing and pulling tasks performed by
postal workers, differences which the authors could not
explain by differences in anthropometrics and maximum
physical capacity. They also found indications that the
men and women used a slightly divergent work tech-
nique, in terms of a slower work pace for the women.
In the cited studies, whether the gender differences
found were related to the development of muscul oskel-
etal disorders was not examined.

Contrary to our expectations, we found no associa-
tion between the work technique score and experience
in terms of number of years performing patient transfer
tasks. Although differencesin lifting strategies between
experienced and inexperienced manual material handlers
have been demonstrated in several studies (20-24), it is
not clear whether the experienced workers' techniques
were safer, from a muscul oskeletal point of view, asthe
findings regarding the effects of the different lifting
strategies on musculoskeletal load were not conclusive.
A person’s choice of work technique is probably a com-
promise between several objectives—not only to keep
the musculoskeletal load low, but also to minimize en-
ergy expenditure, fatigue, pain and discomfort, to main-
tain balance, and to perform the worktask rapidly, safe-
ly and with high quality (23, 37-39).

Hospitals commonly use training programsin patient
transfer technique to help prevent back problems among
nurses. Neither the amount of such training nor how
close in time the latest training occasion had occurred
was found to influence work technique safety in our
study. Thisfinding is congruent with results from eval-
uations of training programs, which do not unanimous-
ly show positive results regarding the influence on back
disorders (6, 12). However, a few studies have shown
improvements in the skill of performing patient trans-
fers after training programs (14, 40-42). Many programs
are probably not sufficiently extensive in time. In addi-
tion, if the learned transfer skill is to be maintained,
repetitions of the training on aregular basis are pre-
sumably necessary. In our study the majority of the
participating nurses had received atotal of less than
1 day of training during their career (table 2). Only
nine nurses had participated in training for 1 week
or more. The vast majority had not received any fol-
low-up training, and none of the studied wards had
routines for regularly training their staff in transfer
technique, as reported by the participants and head
nurses in interviews. The low contrast in training
times may explain the lack of association with trans-
fer skill.

It is noteworthy that most of the nurses made use of
transfer aids and asked for the assistance of a co-work-
er during the standardized transfers. In other studies, it
has been reported that transfer aids are seldom used by
nurses (43, 44).

Kjellberg et al

Methodological considerations

Orthopedic ward personnel were chosen for the study be-
cause it has been shown that they are subjected to an ele-
vated risk of back injuries when compared with person-
nel in other hospital clinics (3, 45). Heavy and complicat-
ed patient transfers congtitute a considerable proportion
of the worktasks in orthopedic wards. Patients often un-
dergo early rehabilitation after surgery and usually need
assistance from personnel during this rehabilitation. Fur-
thermore, casts and different contrivancesthat can impede
and complicate the transfers are common.

The choice of the transfer tasks was based on earli-
er findingsthat transfersin bed and transfersto and from
beds seem to be the most hazardous forms of transfer
for nurses (5, 46). For the transfer higher up in bed,
slightly higher scores were obtained than for the trans-
fer from bed to wheelchair. This difference is probably
due to the fact that the transfer from bed to wheelchair
is more complicated in that it involves more than one
operation (ie, standing up, turning, and sitting down) and
therefore requires changes of the direction of force. A
transfer higher up bed involves only one operation and
one direction of force. Furthermore, the wheelchair may
be located in the nurse’s or patient’s way and impede
performance.

The work technique of the nurses was not studied
under actual work conditions in the wards. Instead a
room was specially arranged to simulate a patient room,
and the patient was not a “real” patient, but a healthy
person acting as an orthopedic patient with a specified
diagnosis. The purpose was to standardize the external
situation so that the variations in work technique would
be due to personal factors only. If video recordings had
been collected under actual work conditions, external
factors such as patient characteristics (eg, weight, func-
tional ability, and willingness to cooperate), workplace
design (eg, availability of transfer aids), and organiza-
tional factors (eg, number of staff) would probably have
accounted for a large proportion of the obtained varia-
tions. Furthermore, the work situation arranged was, in
many ways, optimal in terms of, for example, space
around the transfer, a relatively light and co-operative
patient, the availability of transfer aids, and assistance
from a co-worker, in order to minimize the risk of inju-
ry during the transfers. This “optimal” work situation
may have reduced the variations in work technique, as
it is easier to apply a safe technique in a situation with
few obstacles, in comparison with a more-complicated
transfer situation. However, the nurses were requested
to try to act asif the situation were normal.

The work technique score has been suggested as a
crude summary measure of performance with regard to
musculoskeletal hazard and safety (26). It should be
pointed out that the associations shown in this study are
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associations with this score (ie, associations with the
safety of the work technique) and not with variationsin
the strategies applied when the transfers were per-
formed. The limitations of the score have been discussed
elsewhere (26). The relation of a particular score to the
level of musculoskeletal safety and hazard is not known;
it can only be interpreted in relation to another score.
The higher the value, the safer the technique. Thus the
division of the score into a poor technique and a safe
technique with the cutoff point at the lower quartile was
arbitrary and not based on any biological considerations
or known risk levels. Furthermore, scores from differ-
ent transfer tasks should be analyzed separately, as
transfer tasks differ in complexity and degree of diffi-
culty, and the differences influence the score, as has al-
ready been discussed. Therefore the dichotomization of
the score was performed with different cutoff pointsfor
the two transfer tasks, according to the different distri-
butions of the tasks.

Concluding remarks

Knowledge about the variation in nurses’ work tech-
nique due to different personal factors is important if
we are to understand how a safe work technique can be
achieved from a musculoskeletal point of view, and it
can be used in interventions aiming at preventing mus-
culoskeletal disorders among nurses. The factors that
were found to be associated with work technique safety
(age, low-back symptoms, and gender) are all factors
that cannot easily be used as preventive measures. Nev-
ertheless, if younger and older nurses, persons with and
without back pain, and women and men use a different
technique when transferring patients, the differences
should be considered when training programs in trans-
fer technique and the use of transfer aids are designed.
Our findingsindicate that special attention towards ol der
nurses, nurses with back problems, and possibly also
male nurses seemsjustified. Finally, our results support
the existence of an association between poor work tech-
nique and low-back symptoms even if the causality was
not apparent due to the cross-sectional design of the
study.
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