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Abstract

Background: Nursing staff and care workers run an increased risk of work related musculoskeletal disorders such
as low back pain. The Institution for Statutory Accident Insurance and Prevention in the Health and Welfare Services
(BGW) offers its insured persons the opportunity to participate in a three-week Back College with the aim of preventing
them having to abandon their profession due to back problems. The aim of the study was to record the effectiveness
and sustainability of the Back College on an intermediate basis (6 months).

Methods: As part of a single-group pre-post measurement on three survey dates – at the start (T0) and end (T1) of
rehabilitation and 6 months later (T2) – in 2013 all participants in the Back College at three locations were surveyed
using a standard questionnaire. Wilcoxon signed-rank tests were performed to evaluate statistically significant changes.

Results: For measurement dates T0 to T2 we had 570 complete datasets (response rate 70.81%). There was a significant
decrease in reported back pain and the general state of health and quality of life index improved. Participants’ emotional
strain decreased and they showed an improved understanding of illness as well as of having acquired knowledge-based
abilities and skills for dealing with the disease. After training, they recorded back-friendly behaviour in everyday life and
opportunities to relieve strain on the spinal column were utilised at work more often. Participants’ subjective assessment
of their ability to work (Work Ability Index) improved.

Conclusion: The present study proved the intermediate effectiveness of the Back College curriculum. Whether these
effects remain stable in the long term will be tested on the subsequent measurement date (T3, after 24months).
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Introduction
The nursing profession must be viewed as a high-stress
job due to numerous hazards, precarious working condi-
tions, high workloads, long and irregular working hours,
emotional pressures or understaffing for example [1]. Fur-
thermore, the work of nurses is physically demanding.
The job frequently involves heavy lifting, disadvantageous
working postures, confined working environments, exces-
sive manual forces, extended task duration, and high fre-
quency/repetitions [2]. Their risk of experiencing back
pain is increased [3–6] and the prevalence is higher than
in other occupational groups [7]. The resulting medical
impact is the cause of great discomfort and economic loss
due to absence from work and lowered productivity [8, 9]
as well as being a main reason for early retirement [10].

Considerable efforts have been made to prevent back
problems, comprising low back pain education and aware-
ness training [11, 12], education in patient handling with
lifting techniques and back school [13, 14], ergonomic in-
terventions and mechanical equipment [15–17], and indi-
vidually designed physical training programs and stress
management [18]. Reviews of occupational interventions
have questioned the role of training in preventing job-
related back pain [19, 20]. Due to the fact that back pain is
complex and multifaceted, multidimensional interventions
can be an appropriate approach. This assumption is con-
sistent with previous findings [21, 22].
The Institution for Statutory Accident Insurance and

Prevention in the Health and Welfare Services (BGW) is
the provider of statutory accident insurance for non-
state institutions in the health and welfare services in
Germany. It is responsible for the prevention of work-
place accidents and health hazards, rehabilitation, and
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workers’ compensation. In order to reduce the likelihood
of nurses leaving their profession due to back problems,
the BGW developed the Back College - an occupation-
related secondary prevention measure.

The Back college
This three-week inpatient training course was designed to
reduce back pain and its risk factors in order to prevent
OD 2108 (Occupational disease related to the vertebral
discs of the lumbar spine). Based on a biopsychosocial ap-
proach, the Back College combines medical training ther-
apy, physiotherapy and physical therapy with cognitive
behavior modification elements and patient education
provided by an interdisciplinary team.
As described earlier [23], the program is designed to in-

crease physical fitness, including muscle strengthening ex-
ercises and cardiovascular conditioning, as well as to
improve postural control. In addition, training is given
occupation-specific practices. The objective is to develop
and consolidate ergonomic principles in order to reduce
lifting and carrying in patient-handling situations to a
minimum. Participants are educated in proprioception,
equilibrium and coordination. Practicing common, every-
day movements is intended to consolidate new behavioral
patterns. Psychological health training supports partici-
pants to cope with pain and stress. The course is rounded
off with a lecture by a physician on anatomy and possible
interference factors relating to the spine, nutritional advice,
training in medical devices and aids, together with a lec-
ture from a BGW representative on the legal prerequisites
for OD 2108.
The BGW also offers follow-up support to its insured

persons. Three months after taking part in the Back Col-
lege or after their return to work, participants have the
opportunity to receive workplace support by a therapist
(e.g. sports medicine specialist or physiotherapist) over
two days. This is intended to encourage implementation
of the new techniques in everyday working routines. The
therapist and employee work together to find solutions
for performing different work routines economically in
order to spare the back. Existing technical aids and
transfer aids at the workplace are taken into account.
The documentation of the workplace support forms the
basis for the final discussions. Insured person, therapist
as well as a BGW representative and the supervisor are
taking part in order to ensure that necessary workplace
changings are carried out.
Participants have also the possibility to attend a 5-day-

refresher course. They can consolidate their acquired
knowledge and solve questions and issues occurring dur-
ing their daily working routine. This offer is free of
charge and made between 12 and 18 month after attend-
ing the Back College.

The aim of the present study was to assess the effects
of the Back College program on an intermediate basis
(6 months).

Methods
Research design and participants
The present study was conducted in three hospitals of the
Hospital Group of the Statutory Accident Insurance (BG
Hospitals) offering the Back College program. As part of
single group pre-post measurement at four times – at the
beginning (T0) and end of rehabilitation (T1, 3 weeks after
T0), and 6 months (T2) and 2 years later (T3) – all partici-
pants in 2013 were surveyed employing a standardized
questionnaire.
The inclusion criteria were: insured person at the BGW,

employed as a healthcare worker and exposure to heavy lift-
ing at the workplace as well as work related low back pain
or lumboischialgia. The exclusion criteria were: inadequate
understanding of the German language, age below 18, se-
vere visual or hearing impairment, and poor state of health.
Patients were recruited for the study in an introductory

session on their first day at the Back College. They were
informed both orally and in writing about the study pur-
pose and procedure, and of their rights as participants.
Insured persons who met the inclusion criteria and

gave informed consent to participate received the ques-
tionnaire and were asked to bring it back filled in the
next day. Three weeks later they were issued with a sec-
ond questionnaire, which was to be returned at the final
discussion session. After 6 months, participants received
the third questionnaire by post. Data collection took
place from January 2013 to July 2014. In total, 570 of the
805 participants who received questionnaires returned
them (response rate: 70.81%).

Instrument
Socio-demographic data of respondents
Items on the questionnaire pertained to participants’
socio-demographic characteristics, such as gender, year
of birth and family status. Details on professional back-
ground were also collected (i.e. educational specialism,
years of experience).

Pain, drug use & sick leave due to lumbar spine
Respondents were asked to rate their current back pain
on a numeric rating scale ranging from 0 (“no pain”) to
10 (“worst pain ever”). They were also asked to indicate
how often they use drugs and were on sick leave due to
lumbar spine issues.

Health-related quality of life
Health-related quality of life was assessed using the
EuroQol [24] which consists of two parts, a descriptive
system (EQ-5D-3 L) and a visual analogue scale (EQ-
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VAS). The EQ-5D-3 L covers the domains of mobility,
self-care, usual activity, pain/discomfort and anxiety/de-
pression. Patients were asked to rate their health on three
levels of functioning (“no problems”, “some problems” or
“extreme problems”) within each domain. The resulting
five-digit number represents the respondent’s state of
health (from “11111” meaning no problems at all to
“33333” meaning extreme problems in all 5 domains). A
total of 243 possible states of health are defined in which
each state of health can be allocated to a certain value.
Scores range from − 0.207 to 1, with negative values repre-
senting bad health states and 1 representing perfect
health.
The visual analogue scale EQ VAS is used for assessment

of participants’ health. It is thermometer-like and graded
from 0 (representing “the worst health you can imagine”) to
100 (representing “the best health you can imagine”).

Physical activity
A modified version [25] of the Godin Leisure-Time Ex-
ercise Questionnaire [26, 27] was used to measure phys-
ical activity. This is a well-established reliable and valid
measure for exercise behavior [28], that is often used in
research of physical activity of patients with low back
pain [29–32]. For these reasons the GLTEQ was applied
in the present study.
Participants were asked to indicate the average number

of sessions per week and average duration per week of
strenuous (rapid heartbeats, sweating), moderate (not
exhausting, light perspiration) and mild (minimal effort, no
perspiration) physical activity in the past month. This ap-
plied only to activities outside of work duties (not business
or at home). Responses (the product of frequency and
duration) for each of these three activity categories were
then computed.

Health education impact
The Health Education Impact questionnaire (heiQ™) [33,
34] was used to assess the impact of the Back College pro-
gram on participants’ emotional wellbeing (α = 0.76), self-
monitoring and insight (α = 0.65), and skill and technique
acquisition (α = 0.72). This is a generic patient-reported
measure of proximal outcomes of self-management pro-
grams. The questionnaire can be used across settings and
disease groups. Answers are on a 4-point response scale
(from “strongly disagree” to “strongly agree”). Scale values
were calculated as the mean of values for the respective
items, with higher scores implying better condition.

Program evaluation
The heiQ-programm™ (α = 0.65) was used to evaluate
course quality in order to provide appropriate information
about the quality of service delivery and satisfaction with
the program. It consists of 9 items scored on a 6-point

Likert scale (from “strongly disagree” to “strongly agree”).
An average score between 1 and 6 can be calculated and a
score of 5 or above indicates a clear positive result. A
score of 4.5 or below can point to problems regarding
course organisation or participants’ expectations.

Back postures in the daily routine
Using the modified version [35] of the motivation for
spine-friendly behaviour questionnaire [36] (α = 0.92), in-
sured persons were asked how often during the previous 2
weeks they had maintained an adequate body posture
while performing activities in daily life such as sitting,
standing, walking, lifting and carrying, with questions such
as “sitting with a back-friendly posture”. Items were scored
on a 5-point Likert scale (from “never” to “always”), with
higher values indicating more back-friendly behaviour in
everyday life.

Back postures in the working routine
In order to assess back postures adopted by participants
during their daily working routine a questionnaire with
7 items was developed, with questions such as “creating
space to work” or the “use of aids”. The reference period
was 2 weeks. Answers were on 5-point scales (from
“never” to “always”).

Work ability
The work ability of participants was assessed using the
Work Ability Index (WAI). This questionnaire records the
idea workers have of their own work ability. It comprises
seven items including current work ability compared with
lifetime best, work ability in relation to the demands of
the job, the number of current diseases diagnosed by a
physician, estimated work impairment due to diseases,
sick leave during the past year (12months), own prognosis
of work ability 2 years from now, and mental resources
[37]. The items were weighted and summed up to give a
composite score of seven (poor work ability) to 49 (excel-
lent work ability) [38]. The WAI score is classified in the
following four categories: 7–27, poor; 28–36, moderate;
37–43, good; and 44–49, excellent.

Performance assessment and capacity testing
The participants’ perception of their capacity to perform ac-
tivities in daily life was measured with the Performance As-
sessment and Capacity Testing Spinal Function Sort
(PACT; [39, 40]. The PACT consists of 50 graphically
depicted tasks with simple descriptions. Participants are
asked to evaluate each task on a separate answer sheet on a
5-point scale from “able” to “restricted” to “unable”. The
perceived functional ability scores range from 0 to 200. By
categorising the scores according to work demands as de-
fined by the Dictionary of Occupational Titles (DOT), it is
possible to compare perceived functional ability [40].
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Participants with a score < 100 were classified as having
minimal working capacity (Table 1).

Analysis
Frequency distributions were used to describe respon-
dents’ demographic characteristics.
Non-responses to items were processed as missing

data. The calculation of scale values was carried out as
the mean of values. Due to the fact that the scores did
not follow a normal distribution, Wilcoxon signed-rank
tests were performed to evaluate statistically significant
changes. Change scores in HeiQ constructs were evalu-
ated as Cohen effect sizes (ES; change scores standard-
ized using the pooled baseline SD) to measure the
extent of changes in scores between the baseline and the
two subsequent time points. ES = 0.1, ES = 0.3 and ES =
0.5 were considered to indicated small, medium and
large changes, respectively.
All p-values given were two-tail. Statistical significance

was set at p < 0.05. Values are given as mean and stand-
ard deviation (SD). Data was analysed using SPSS statis-
tics version 22.

Results
Description of the cohort
The majority of participants were females (85.3%) with an
average age of 48.84 years (SD = 8.03 years, range 20–63
years). With respect to qualifications, almost half of the par-
ticipants were trained nurses (47.5%) followed by geriatric
nurses (17.7%) and nursing assistants (11%). Most worked
in inpatient facilities (78.1%). Half of the participants indi-
cated that they work full time (54.4%). On average, partici-
pants had 24.7 years’ work experience (SD = 10.2 years).
Table 2 summarizes the sociodemographic data.

Sick leave, drug use & back pain
The average number of 13.32 (SD = 32.63) days’ sick leave
due to illness of the lumbar spine at T0 decreased to 5.49
(SD = 23.58) days at T2 (Z (N = 547) = − 7.43, p < .001). As
depicted in Table 3 almost a quarter (21.8%) took

medication once to twice a week and 16.8% on a daily basis
at T0. Six months after the intervention (T2), the number
of participants not taking medication increased from 25.5
to 41.9%. Sixteen percent took medication once to twice a
week and 10% daily. The reported back pain decreased sig-
nificantly between T0 and T2 (M0 = 3.86 vs M2 = 3.05; Z
(N = 569) = − 9.275, p < .001).

Health-related quality of life
T0: health-related quality of life
Participants’ health-related quality of life as measured by
the mean EQ-5D index value and EQ-VAS score was
0.82 ± 0.17 and 64.21 ± 17.48, respectively. A moderate
positive correlation between the EQ-VAS and the EQ-5D
index value (r = 0.37, p < .001) was found. The following
distribution of ‘no problems’ across dimensions of QOL
was reported: mobility 390 (68.1%), usual activities 320
(55.8%), self-care 561 (97.9%), pain/discomfort 51 (8.9%)
and anxiety/depression 344 (60.0%). Participants reported
34 different states of health, in which 38 (6.6%) participants
indicated no problems for any dimension, and two (0.4%),
reported severe difficulty for all five dimensions.

T2: health-related quality of life
Six months after the Back College the mean EQ-5D index
value and EQ-VAS score was 0.86 ± 0.15 and 70.71 ±
18.26, respectively. Both EQ-5D index value (Z (N = 561)
= − 5.97. p < .001) and EQ-VAS (Z (N = 564) = − 8.718,
p < .001) improved significantly from T0 to T2.
There was a moderate positive correlation between the

EQ-VAS and the EQ-5D index value (r = 0.53, p < .001).
Except for ‘self-care’ (n = 561; 97.9%), the number of partic-
ipants who indicated ‘no problems’ across dimensions of
QOL increased compared with T0: mobility 424 (74.0%),
usual activities 383 (66.8%), pain/discomfort 129 (22.5%)
and anxiety/depression 422 (73.6%). Thirty-one different
states of health were reported, with 107 (18.7%) partici-
pants indicating no problems for any dimension, and one
(0.2%) reporting severe difficulty for all five dimensions.

Table 1 Transformation of SFS scores to DOT categories [41, 42]

SFS score of perceived functional ability Categories of work demands according to the DOT T0 T1

< 100 Minimal work demands 117 (20.4%) 135 (23.6%)

100–124 Sedentary work (< 5 kg) 120 (20.9%) 81 (14.1%)

125–164 Light work (5–10 kg) 220 (38.4%) 195 (34%)

165–179 Medium work (10–25 kg) 49 (8.6%) 76 (13.3%)

180–194 Heavy work (25–45 kg) 33 (5.8%) 51 (8.9%)

> 195 Very heavy work (> 45 kg) 5 (0.9%) 9 (1.6%)

Missing 29 (5.1%) 26 (4.5%)
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Physical activity
At T0 the mean total physical activity was 4 h 22min per
week. Participants reported 1 h 7min of strenuous, 1 h 51
min of moderate and 1 h 27min of mild physical activity
on average. Six months after Back College the reported
total physical activity increased to 5 h 14min per week.
This difference is statistically significant (Z (N = 542) = −
5.26, p < .001). In detail, they indicated 1 h 23min, 2 h 3
min and 1 h 48min of strenuous, moderate and mild phys-
ical activity on average, respectively.

Health education impact
T1: short-term changes in HeiQ constructs
At the end of rehabilitation and compared to baseline
values a significant improvement and a large effect size
was found in the skill and technique acquisition con-
struct (ES = .62, p < .001). Small effect sizes were ob-
served in self-monitoring and insight (ES = .19, p < .001)
and emotional wellbeing (ES = .23, < .001).

T2: medium-term changes in HeiQ constructs
Six months after Back College and in comparison to base-
line results, a large size effect was found in skill and tech-
nique acquisition (ES = .69, p < .001). Medium size effects
were observed in self-monitoring and insight (ES = .39,
p < .001) and emotional wellbeing (ES = .29, < .001). Both
constructs showed medium improvements half a year
later, although only small effect sizes were seen at T1.

Work ability
At T0 the average WAI was 31.62 (SD = 6.48), ranging
from 7 to 48. According to the WAI categorical classifi-
cation, most of the participants had moderate (47.3%) or
poor (25%) work ability. Twenty-three indicated good
and only 1.7% excellent work ability.
Six months later 81 (14.1%), 211 (36.8%), 217 (37.9%),

and 46 (8%) were in the poor, moderate, good, and ex-
cellent groups, respectively. The average WAI changed
to 34.99 (SD = 6.90, range 7–49). This difference is sta-
tistically significant (Z (N = 554) = − 12.67, p < .001).

Program evaluation
Participants’ perceptions of the Back College programme
were largely positive (M= 5.57, SD = .43; Table 4). They
intended to tell others that the “programme was worth-
while” and that “attending was worth their time and effort”.
It is obvious that they felt supported by the programme
leaders, who could handle difficult topics and were well or-
ganized. Participants also indicated that there was enough
time to speak and that the group worked well together. On
average, their responses approached “strongly agree” for
most items.

Back posture habits in working and daily routine
Half a year after attending Back College, participants re-
corded more back-friendly behaviour in everyday life
(M0 = 3.02 vs M2 = 3.77; Z (N = 561) = −18.184, p < .001).
Furthermore, they indicated that opportunities to re-

lieve strain on the spinal column were more often uti-
lised at work (Fig. 1).

Performance assessment and capacity testing
At the beginning of the Back College the mean PACT
score was low, at 129. According to the DOT categories
of work demands (Table 1), most of the participants had

Table 2 Description of the cohort

Variable N (per cent) M (SD)

Age 48.84 (8.03)

Gender (female) 486 (85.3%)

Work experience (years) 24.74 (10.21)

Qualification

Nursing 271 (47.5%)

Geriatric nursing 101 (17.7%)

Intensive care/OP/anaesthetics 55 (9.6%)

Nursing assistant 63 (11%)

Educator 27 (8.4%)

Physiotherapist, occupational therapist 7 (1.2%)

Other 43 (7.6%)

Missing, non-response 3 (0.6%)

Institution

Inpatient facility 445 (78.1%)

Semi-residential department 16 (2.8%)

Outpatient facility 89 (15.6%)

Surgery 3 (0.6%)

Day care 10 (1.8%)

Other 3 (0.6%)

Missing, non-response 4 (0.7%)

Hours worked per week

Full time: 35 h and more 403 (54.4%)

Part time: 15 to 34 h 324 (43.7%)

Part time: under 15 h 12 (1.6%)

Out of work 1 (0.1%)

Missing, non-response 1 (0.1%)

Table 3 Drug use

Drug use T0 T2

None 146 (25.5%) 240 (41.9%)

1 to 2 times in 6 months 54 (9.4%) 56 (9.8%)

1 to 2 times monthly 142 (24.8%) 119 (20.8%)

1 to 2 times a week 125 (21.8%) 95 (16.6%)

Daily 96 (16.8%) 60 (10.5%)

Missing, non-response 10 (1.7%) 3 (0.5%)
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the ability to perform light (38.4%), sedentary (20.9%)
work or meet minimal work demands (20.4%). Nine per-
cent reported a capability to perform medium work.
And only 5.8 and 0.9% indicated an ability to do heavy
or very heavy work respectively.
Three weeks later 135 (23.6%), 81 (14.1%), 195

(34.0%), 76 (13.3%), 51 (8.9%) and 9 (1.6%) were in the
minimal, sedentary, light, medium, heavy, and very heavy
work groups, respectively. The self-perception of cap-
acity increased marginally, to 134.46 points on average.
This difference is statistically significant (Z (N = 533) = −
3.69, p < .001).

Discussion
The overall performance of participants was improved by
training them to employ spine-friendly techniques at work,
adequate movement behaviour in their daily routine and in-
tensive muscle strengthening exercises. Half a year after
their participation in the Back College programme, at-
tendees reported significantly less pain. This result is con-
sistent with earlier evaluation studies of the Back College.

An improvement and reduction in pain intensity during the
survey period was observed in studies by Kromark, Rojahn
& Nienhaus [43] as well as Koch et al. [23]. A possible ex-
planation for this result could be the individual increase in
the level of activity as well as the appropriate application of
knowledge acquired during the Back College about physical
activity, effects and background information.
Specifically, knowledge about the different causes of back

pain and its common and often harmless occurrence –
especially in combination with the skills taught at the Back
College, such as how to be able to manage one’s own pain
and to actively address it – could have resulted in a chan-
ged perception of back pain.
In accordance with the literature, the programme, rather

than approaching back pain as a serious disease, reinter-
prets it as simple episodes that can be managed independ-
ently by the patients themselves [44–47].
The programme’s success is further suggested by a re-

duction in the number of sick leave days and the use of
medication due to back pain during the study period. This
decrease in sick leave days could not be proven by

Table 4 Mean scores on the heiQ™ programme evaluation questions

Questions about the Back College Mean (SD)

I intend to tell other people that the programme is very worthwhile 5.83 (.43)

The programme has helped me to set goals that are reasonable and within reach 5.51 (.67)

I trust the information and advice I was given in the programme 5.59 (.58)

Course leaders were very well organized 5.28 (.84)

I feel it was worth my time and effort to take part in the programme 5.74 (.53)

Difficult topics and discussions were handled well by my programme leaders 5.47 (.71)

I thought the programme content was very relevant to my situation 5.30 (.74)

I feel that everyone in the programme had the chance to speak if they wanted 5.71 (.54)

The people in the group worked very well together 5.71 (.56)

Items were scored on a 6-point Likert scale from 1 = strongly disagree to 6 = strongly agree

Fig. 1 Utilisation of strain relief opportunities during everyday care (percentage of respondents who stated “frequently/always”)
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Kromark et al. [43]. A possible explanation for this is the
fact that in that study data was collected on average 26
months later and the participants may not have been able
to accurately remember the length of the sick leave and
the exact cause for it. In the current study, in contrast, the
data collection period was only 6 months. The participants
reported a high satisfaction with the Back College. This
was also demonstrated in an earlier study [23].
Within the assessment period, perceived general health

as well as quality of life improved. Consequently, by par-
ticipating in the Back College training, the participants’
subjective perception and capacity to act in terms of phys-
ical, psychological and social aspects – those aspects that
determine the health-related quality of life – could be in-
fluenced positively [48]. It can be assumed that the Back
College training content, especially the teaching of know-
ledge and skills, has strengthened health resources and
thus improved the perception of wellbeing too. The
medium to high effect sizes of the heiQ scales after 6
months also confirm this. Back College participants ac-
quire knowledge-based skills and strategies to better man-
age their back issues; they learn to monitor their health
and set responsible goals and boundaries. Thus, the nega-
tive health-related aspect can be reduced as well. The
improvement in perceived overall health in particular may
be traced back to the reduction of back pain, the increase
in physical activity and the increase in back-related know-
ledge. The experience that participants themselves can
influence their own back health and can acquire compe-
tence to actively influence it at the Back College may have
had an impact on the participants’ health-related satisfac-
tion and quality of life.
Research has shown close relations between the per-

ceived overall state of one’s health and satisfaction with
life as well as locus of control [49]. Therefore, perceived
health does not only reflect the physical health that can
be objectively determined, but also overall life satisfac-
tion and the belief that one’s health situation can be in-
fluenced through one’s own behavior.
In 3 weeks at the Back College, the PACT values of

participants improved. Perceived self-efficacy is a im-
portant factor contributing to the outcome in patients
with chronic back pain [50]. According to Bandura [51],
perceived self-efficacy has an impact on how people be-
have in difficult situations, and people who doubt their
capabilities shy away from tasks which they regard as
personal threats. The back pain experienced in patient-
handling situations may have affected participants’ per-
ceived functional ability. Due to the intensive training at
the Back College, participants’ perception of their indi-
vidual physical performance may have changed as well.
While at the beginning some restrictions were empha-
sized, over time participants developed better self-
assessment of their effective capabilities.

Another goal of the Back College is to increase partici-
pants’ physical activity and muscle development. The train-
ing is intended to improve overall performance. A
measurable increase in the physical activity of participants
would suggest performance of physical activity in the indi-
vidual’s daily routine. The aim of improving physical fitness
is not only to reduce back pain but also to enable partici-
pants to adopt spine-friendly ergonomic movement habits
in their occupational as well as their daily routines. The
application of this was shown by earlier studies [23, 43] and
the current study also demonstrates a high application rate.
However, changes in muscle strength were not assessed in
our study.
Research has shown that manual handling of patients is

associated with a high lumbar load for nurses [52]. The
risk of developing an intervertebral disc-related disease is
considerably high in the profession. A review from Bur-
dorf et al. [53] indicated that good implementation of lift-
ing devices is required to noticeably reduce LBP and
injury claims. Jaromi et al. [54] demonstrated that the
combination of manual handling training and Back School
achieved a significant reduction in pain intensity and im-
provement in body posture. Jäger et al. were able to show
that by implementing appropriate working techniques a
significant reduction in lumbar spinal loads can be
achieved. If smaller aids such as a slide mat or a sliding
board are used, the load on the employee’s back can be
further reduced [52].
This could also have led to perceived improvements in

the participants’ ability participants to work. In a study
by Michaelis and Herman [55], significant positive ef-
fects on the perceptions of spinal loads, back issues and
the overall ability to work were demonstrated. A pre-
requisite for this is the correct and regular application of
spine-friendly working techniques, which can be embed-
ded in participants’ occupational routines. Furthermore,
the utilization of aids can reduce the risk of the occur-
rence of (lumbar) sciatica by half [55] as well as reducing
physical loads [56].
In contrast, a recent review by Van Hoof et al. [57]

found no strong evidence for any intervention for the pre-
vention and treatment of low back pain in nurses. Isolated
manual handling and stress management were not effect-
ive in nurses with and without low back pain. An add-
itional stretching exercise programme yielded a better
result than performing usual activities; the combination of
manual handling training and back school was better than
passive physiotherapy and a multidimensional interven-
tion achieved no better results than a general exercise
intervention in reducing low back pain in nurses. The au-
thors conclude that multidimensional interventions may
be more effective for nurses who already experience low
back pain and not for primary prevention [57]. Moreover,
interventions which are more specifically tailored to the
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needs of patients can enhance effectiveness [58]. The
multimodal concept of the Back College is designed to
meet the special needs of healthcare workers.

Limitations
As with all empirical research, some limitations of the
current study need to be mentioned. The study is question-
naire based. Therefore no functional tests were performed.
This limitation should be considered when interpreting the
results of the study. As the data is based on self-reports,
participants may have felt obliged to answer in a socially ac-
ceptable manner. It is not known whether new techniques
and a changed working routine are used in daily patient-
handling situations. To fully examine this, an objective
measurement would be useful. Direct [59] or indirect [60]
field observations would give more accurate information
about implementation and the use of transfer techniques.
Another limitation is the lack of a control group. Given

the single group pre-post design, the changes found can-
not be causally attributed to the effects of the Back
College. Although a non-treatment group would be desir-
able, it is difficult to realize due to legal restrictions.
According to the German Social Code the BGW has to
make every effort to reduce the risk that its insured per-
sons suffer the occurrence, recurrence or deterioration of
an occupational disease.

Conclusion
Despite the limitations of our study, our data support
the assumption that the Back Colleges is effective in im-
proving the back health of nurses. A long-term evalu-
ation is warranted.
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