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Abstract

Objective: To evaluate the effect of teaching lifting and transfer tech-
niques to nursing students, a controlled intervention study was set up in
a nursing school in Leuven (Belgium). Results after two years of follow-up
are presented.

Methods and study population: Control (n = 124) and intervention
group (n = 100) consisted of first year nursing students enrolled at the
start of their training. Both groups only differed by the year of starting the
studies: the intervention group started after a lapse of one year (in 1993
versus in 1992). Outcome and exposure variables were measured through
a self-administered questionnaire. Spells of back pain were retrospectively
inquired for after one and after two years of follow-up. The intervention
consisted in offering a regular training in lifting and transfer techniques.
Incidence risks were calculated. Lost fo follow-up was 66% in the inter-
vention and 53% in the control group.

Results and discussion: After two years the incidence risk of one or
more episodes of back pain was 78.0% in the intervention and 83.7% in
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the control group (not significant; p > 0.05). The incidence risk of one or
more episodes of sick leave due to low back pain was 2.0% in the inter-
vention and 7.3% in the control group (Fisher exact p = 0.070) and the
mean number of days of sick leave were 8 per 100 students in the inter-
vention versus 64 in the control group (Mann Whitney U-test; p = 0.068).
The same analyses among the subgroup of students without complaints
at the start of the study yielded comparable results. Although the power
of the study was too small, this could mean that not the incidence as such,
but rather the severity of back pain and the risk of sick leave could be low-
ered through the intervention among nursing students.
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Objectives

Back complaints have been frequently studied in the last decades (1).
As known from multiple investigations, the nursing profession shows a
high prevalence of back complaints (2-4). Further, this problem already
exists among trainee nurses (5-6). Considering the enormous human and
economic costs of the problem, effective interventions to prevent these
complaints are much wanted (7-8).

in order to evaluate the effectiveness of a scholarly training program in
using appropriate lifting and transfer techniques, a controlled intervention
study was set up in a large nursing school in Leuven (Belgium). The results
after two years of follow-up will be discussed.

Methods and population

The effectiveness study was fit into a framework of three consecutive
prevalence surveys: At the start of each school year 1992 to 1994, a survey
was carried out among all students. Two groups of first year students were
followed-up. Control (n = 124) and intervention group (n = 100) consisted of
first year nursing students (mean age: 18.9 years) who were enrolled at
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the very start of their training. Both groups only differed by the year of
starting the studies: the intervention group started in 1993 whereas the
control group started in 1992. The intervention comprised a regular train-
ing in lifting and transfer techniques (9) to the trainees during their first
year. This training consisted of 0.5 day of theoretical introduction and 1 day
of exercises during the practicals. Before 1993, such training was not part
of the regular program.

At the start-up of the practical program of teaching appropriate lifting
and transfer techniques to nursing students, various candidate training
programs had been investigated and compared of which the most impor-
tant were: the Veldman method (The Netherlands), the Dotte method
(France) and the Durewall method (Sweden).

Among a limited number of nurses, each of the techniques has been
tested. Only those techniques of which the nurses noted the applicability
have been retained. These techniques have then been refined in collab-
oration with experts in ergonomics.

Apart from manual techniques, nurses were also trained in using dif-
ferent technical aids. These aids had been tested in advance as well to
check their practical usefulness.

Outcome and exposure variables were measured through a self-admin-
istered questionnaire, comparable to the standardized Nordic question-
naires on musculoskeletal symptoms (10) and the same definitions of low
back pain were used. Spells of back pain and sick leave due to back pain
were retrospectively (12 months) inquired for after one and after two years
of follow-up. Incidence risks were calculated in both groups.

The high percentage of “lost to follow up” (see table 1) in both groups
is partly due to vocational reasons (students changing educational choice)

TABLE 1
Overview of the sample sizes of the study populations

Year of survey | Number of first FOLLOW-UP

year students Number after %

1 year 2 years Lost

1992
Control 261 167 124 53
1993
Intervention 291 150 100 66
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and partly to the lack of a unique identification number. Therefore, link-
age had to be done using the information on birth date and body height
(questionnaires were completed anonymously). Variables such as sex,
mean age etc. have been compared at baseline between both groups
(see table 2). Apart from body weight, differences were not statistically
significant. Since weight is sometimes perceived as a risk factor for low back
pain, this could have had a possible effect on the outcome parameters.

Outcome parameters were the incidence risk of one or more episodes
of low back pain (LBP) and of sick leave due to LBP.

Statistical testing was performed using chi-squared or Fisher exact test
when the numbers were too small. Non-parametric Mann Whitney u-test
was used for sick leave because the distribution was not normal.

TABLE 2
Comparison of control and intervention group at baseline

Intervention Control
Variable (n =100) (n=124)
Mean age (years) 18.7 19.0
% Females 95 94
% Performing physical exercises 44 56
Body weight (kg) 58.0 60.2 *
LBP (%)
Year prevalence 59 56
Point prevalence 10 12
Sick leave prevalence (last year) 1.0 1.6

* Statistically significant; t-test; p < 0.05. Other characteristics: no significant differences.

Results

Outcome parameters between intervention and control group have
been compared among all students and among the subgroup of students
with no history of LBP at the start of the study (tables 3 and 4). After one
year, the incidence risk of one or more episodes of back pain among all
students was 67.0% in the intervention and 73.4% in the control group
(chi squared test not significant; p > 0.05). After two years, this incidence
risk was respectively 78.0% and 83.7% (chi-squared test: not significant;
p > 0.05). The incidence risk of one or more episodes of sick leave was
1.0% in the intervention and 4.0% in the control group (Fisher exact test;
p > 0.05) after one year, and 2.0% versus 7.3% after two years (Fisher exact
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test; p = 0.070). The mean number of days of sick leave after two years
were 8 per 100 students in the intervention versus 64 in the control group

(Mann Whitney U test; p = 0.068).

The analyses performed on a subgroup of students who had no com-
plaints at the start of the study, yielded comparable results, although most
of the incidence figures were lower. However, the number of observations
for this subanalysis was very limited, in particular when sick leave was

considered. Thus these results are not presented in Table 4.

TABLE 3
Outcome variables in the intervention and control groups

Intervention group

Control group

All Students:
Spells of LBP
Incidence risk

Sick leave due to LBP

Incidence risk

after 1 year (%)
after 2 years (%)

after 1 year (%)
after 2 years (%)

Students with no history of LBP:

Spells of LBP
Incidence risk

Sick leave due to LBP

Incidence risk

after 1 year (%)
after 2 years (%)

after 1 year (%)
after 2 years (%)

(n = 100)
67.0
78.0

1.0
2.0

(n = 36)
44.4

61.1

2.8
2.8

(n = 124)
73.4
83.7

4.0
7.3

(n = 49)
51.0

65.3

4.1
4.1

Differences not statistically significant: chi-squared test or Fisher exact test: p > 0.05.

TABLE 4
Days of sick leave due to LBP in the intervention and control groups

Intervention group

Control group

All Students:
N of absentees

Total number

Mean number

Number/100 students

after 1 year
after 2 years
after 1 year
after 2 years
after 1 year
after 2 years
after 1 year
after 2 years

(n = 100)
1
2
3
8
3.0
4.0
3.0
8.0

(n = 124)
5
9
36
79
7.2
8.8
29.0
64.0

Differences not statistically significant: Mann Whitney U-test: p > 0.05.
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Discussion

In this study, we found no statistical proof of an effect. The risk ratio
(control/intervention) for spells of back pain after 1 year was only 1.10 and
after two years 1.07 which is not statistically significant. The risk ratio of
sick leave due to LBP however was 4.00 after one year and 3.65 after two
years, which is borderline significant. The ratio of number of days of sick
leave per 100 students per year was 9.67 after one year and 8.00 after
two years.

Although none of these results are statistically significant, they are sug-
gestive for a larger effect upon the severity of LBP than upon the incidence
but this has to be confirmed by other studies. Moreover, absenteism is
influenced by many factors other than severity of pain.

Although very difficult to compare, ergonomic intervention trials study-
ing nursing personnel often report conflicting results. In a review article,
Westgaard (1) made a division into several types of intervention. In the
“health education” group (back school and neck school), Donchin et al.
(11) reported no effect of the training on the incidence of LBP and Feldstein
et al. (3) found no effect on the pain score. In trials were the intervention
consisted of performing exercises, however, more positive results could
be noted. All (11-14) except Kukkonen et al. (15), reported less sick leave,
reduced prevalence post-intervention and reduced pain symptoms.
Kukkonen et al. reported an effectimmediately after intervention, but this
was not maintained after follow-up.

Enhanced training in patient handling techniques did not result in a reduc-
tion in back pain (16). A study using biofeedback techniques (15) reported
reduced prevalence of shoulder and neck complaints in a relatively small
group (n = 15) but the effect was seen in both, the intervention and the
control group. The multiple modifier interventions consist of studies of
managed health care and/or exercise programs. Effects in terms of
improved musculoskeletal health were noted (17-19).

Several sources of error and bias could impair the validity of our find-
ings. Because of the small numbers, we cannot be sure that differences
in results have not arisen by chance. Due to the design of the study, we
had no idea of the number and the duration of the spells of LBP. Therefore,
the incidence risk had to be used as the outcome parameter whereas an
incidence rate would have been preferable because it is more precise.
Observation bias could be introduced because of the self-reporting of out-
come variables. However, this bias is assumed to be non-differential.
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Another possible source of bias is the exposure misclassification.
Exchanges between intervention and control groups could have taken
place of which we have no assessment (e.g. students of the control group
also performing lifting techniques). Furthermore, an important percentage
was lost to follow-up (up to 66%) of which the main reasons were a change
in educational choice and no or wrong age data for linkage. Therefore
there is no reason to suppose that those cases are anyhow selected, and
it is assumed that lost to follow-up has happened at random. Further, qual-
ification of the instructors in the intervention group as well as the inten-
sity of the instruction and the effective use of the acquired techniques in
the intervention group may have introduced a compliance bias. Each indi-
vidual bias mentioned above can have led to a dilution of an eventual effect.

Conclusion

The results are an illustration of the practical problems one encoun-
ters when fitting an intervention study into a prevalence design. However,
we can conclude that there could be an effect of introducing a training
program on appropriate lifting and transfer techniques for nursing stu-
dents. Maybe not the incidence of low back pain as such, but rather the
severity of back pain and risks of sick leave could be reduced. At any rate,
this should be confirmed by other studies.

Samenvatting

Doelstellingen: Om de effectiviteit van het aanleren van hef- en tiltechnieken bij leer-
ling-verpleegkundigen na te gaan, werd in een school voor verpleegkunde te Leuven een
gecontroleerde interventiestudie opgezet. De resultaten na twee jaar follow-up worden
hierna voorgesteld.

Methoden en onderzoekspopulatie: Zowel de controlegroep (n = 124) als de
interventiegroep (n = 100) werden samengesteld uit eerstejaars studenten verpleegkunde.
Deze werden in de studie opgenomen bij aanvang van hun opleiding. Beide groepen ver-
schilden enkel in het jaar van aanvang van de studies: de interventiegroep startte in 1993,
de controlegroep in 1992. Effect- en blootstellingsvariabelen werden gemeten met een
vragenlijst, die door de studenten zelf werd ingevuld.

Periodes van rugpijn werden retrospectief bevraagd na 1 en 2 jaar follow-up. De inter-
ventie bestond uit het aanbod van een welbepaalde opleiding in hef- en tiltechnieken.
Incidentierisico’s werden berekend. De uitval (,lost to follow up”) bedroeg 66% in de inter-
ventie- en 53% in de controlegroep.
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Resultaten: Na twee jaar bedroeg het incidentierisico voor één of meerdere episodes
van rugpijn 78,0% in de interventiegroep en 83,7% in de controlegroep (niet significant;
p > 0,05). Het incidentierisico van één of meerdere episodes van ziekteverzuim omwille
van lage rugpijn was 2,0% in de interventiegroep en 7,3% in de controlegroep (Fisher
exact; p = 0,070) en het gemiddeld aantal dagen ziekteverzuim was 8 per 100 studenten
in de interventie- tegenover 64 in de controlegroep (Mann Whitney U-test; p = 0,068).
Dezelfde analyse bij een subgroep van studenten zonder Klachten bij aanvang van de studie
leverde gelijkaardige resultaten. Hoewel de power van de studie te klein was, zou dit kunnen
betekenen dat niet zozeer de incidentie maar wel de ernst van de rugpijn en het risico op ver-
zuim door de interventie verlaagd kunnen worden bij studenten verpleegkunde.
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