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Abstract

Objectives: Recovery processes in leisure time influence the effect of psychosocial work factors on health issues. However,
this function of recovery has been neglected in research regarding the influence of work-related risk factors on low back
pain (LBP) development. The aim of this prospective study was to examine the function of psychological detachment —
a relevant recovery experience — concerning the influence of psychosocial work factors on LBP development. A moderating
function of detachment for the interplay of work factors and LBP was assumed. Material and Methods: Sixty pain-free
administrative employees of German universities completed an online survey 3 times during a 6-month period. Generalized
estimating equations were used to estimate risk-factors of LBP. Results: Analyses revealed an increased chance of LBP de-
velopment for smokers and a decreasing chance when work resources were high. Detachment had no direct influence
on LBP development, although it moderated the influence of work stressors and work resources on LBP. On the one hand,
high detachment values seem to protect against an increased chance of LBP development when employees were confronted
with high work stressors, while on the other hand high detachment values enhance the protective effect of high work re-
sources. Conclusions: The results indicated a moderating role of detachment concerning the influence of psychosocial work
factors on LBP development. Therefore, it is necessary to include recovery processes in future research regarding LBP de-
velopment and consequently in LBP prevention concepts. Int J Occup Med Environ Health 2017;30(2):313-327
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INTRODUCTION of LBP amounted to 83%, while Thiese et al. [8] more
Low back pain (LBP) is a common health prob- recently reported a LBP-lifetime prevalence rang-
lem worldwide, causing high economic and soci- ing 58-85%. Scientists have therefore tried to identify
etal costs [1-3], as well as high individual social and relevant risk factors associated with LBP development

psychological burden for affected persons [4-6]. In to improve prevention and reduce the socio-economic
Hoy et al.’s [7] systematic review, the 1-year prevalence costs caused by LBP.
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Risk factors of LBP development

In the last 20 years, research has emphasized the im-
portance of work-related psychosocial factors and pos-
sible interactions of psychosocial and physical demands
at work [9-13]. According to these studies, LBP risk in-
creases by both high straining psychosocial work factors
(stressors) such as monotone work processes or high work
demands, as well as low supportive psychosocial work
factors (resources) such as social support, work control,
and job satisfaction [14,15]. Furthermore, straining lei-
sure time activities such as housework or caring for fam-
ily members or unsatisfying leisure time enhance the risk
of LBP development [10,16,17].

While the exact mechanisms by which these risk factors
cause LBP remain unclear, strain and associated load
reactions have been shown to be related to LBP occur-
rence [18-21]. Strain is thought to be caused by the in-
terplay of the work stressors and work resources, as de-
scribed in the Job Demands-Resources Model (JD-R
Model) [22,23]. According to this model, the confronta-
tion with strong work stressors leads to strain perceptions
and the occurrence of health complaints. Work resources
could buffer the influence of work stressors on strain and
thereby reduce the risk of health complaints. Similarly,
general work-health models emphasize the importance of
stress at work and associated physical and psychological
load reactions for developing health problems, including
back pain [24,25].

Recovery and work strain

According to Geurts and Sonnentag [26] and Kallus [27],
recovery could contradict the unhealthy influence of work
strain and adequate recovery is important for employees
to keep healthy. More specifically, Mierswa and Kell-
mann [28] described 2 distinct functions of recovery with
respect to the influence of work strain on LBP develop-
ment. On the one hand, recovery lessened the strength of
acute load reactions, given that a person is more capable
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of coping with work strains if they are well recovered. On
the other hand, recovery processes can stop an ongoing
psychological confrontation with work strains, also known
as rumination [29,30]. Consequently, recovery can prevent
an accumulation of stress and reduce the risk of health
issues. Empirical studies support these theoretical consid-
erations, suggesting that adequate recovery processes in
leisure time lead to a more positive affective state, an in-
crease in well-being, and a reduction in perceived work
strain and need of recovery [31-37].

An essential recovery process is detachment, defined by
Geurts and Sonnentag [26] as a basic recovery process
not linked to a specific behavior but rather as a process
of physically and psychologically distancing from work
strains during leisure time. In this function, detachment is
necessary to stop thinking about the work strain and pre-
vent ruminating thoughts. Only if a person is able to stop
ruminating on work strains they can recover adequately in
leisure time because rumination leads to maintenance of
stress reactions [33,38-40].

Recovery and health complaints

Several studies indicated a promoting influence of recov-
ery on well-being and on health in general [41-45], as well
as on specific health complaints such as cardiovascular
diseases [46,47] or muscle-skeletal diseases [48-50]. Par-
ticipants with low recovery states showed a higher risk of
health complaints and were at twice the risk of missing
work due to sickness absence [51]. In addition, few stud-
ies indicated an interaction effect of detachment and
work factors on psychosomatic health complaints.
According to Sonnentag et al. [38], high work demands
only led to an increase in health complaints when the par-
ticipants had low detachment values. Similarly, Mierswa
and Kellmann [52] identified a direct positive association
between detachment and LBP, as well as interaction ef-
fects of detachment with the scales Work stressors and Or-
ganizational climate. Detachment values were negatively
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associated with LBP and only persons with a low ability to
detach showed LBP more often when they perceived ei-
ther high stressors or a good working climate. Detachment
thus moderated the association of work factors with LBP
in this cross-sectional study.

Aim of the study
The indicated influences of recovery processes — and es-
pecially detachment — on LBP development have not been
investigated in a longitudinal study to date. Studies in
the field of psychosocial LBP risk factors have mostly ne-
glected the influence of recovery processes, even though
the interplay of recovery processes and work factors has
long been known. Therefore, the main aim of this study
was to investigate the influence of detachment on LBP de-
velopment and its interaction with psychosocial work fac-
tors. In line with these results of previous studies the fol-
lowing 3 hypothesis (H) are tested:

- HI: employees with high detachment values have lesser
odds of developing LBP in the following 6 months,

— H2: detachment interacts with work stressors, such that
employees with low detachment values show a higher
increase in LBP risk when work stressors increase com-
pared to those with high detachment values,

- H3: detachment interacts with work resources, such
that employees with high detachment values have
a lower LBP risk when work resources reduce com-
pared to those with low detachment values.

MATERIAL AND METHODS

Sample

The study population comprised a subsample of pain-free
participants from a larger sample of administration em-
ployees from 13 universities in North Rhine-Westphalia,
Germany [52]. Administrative employees were defined as
employees working in central university administrations,
as well as department secretariats or libraries. The job of
the study population is characterized by computer work

and sitting. The staff council of each university contacted
the administrative employees via an email, containing ini-
tial study information and a link to the online survey.
Criteria for inclusion in the analysis were the absence
of LBP at baseline (T1), over 19 working h/week and
a minimum age of 18 years. Overall, 821 employees com-
pleted the online survey at baseline, 271 of whom (32%)
reported no LBP at baseline (T1). A comparison of the
pain-free participants with those suffering from LBP can
be found in Mierswa and Kellmann [52].

Two follow-up measurements (T2, T3) were conducted at
intervals of 3 months. For the follow-up measurements,
the staff council of their university contacted the same
employees again via email. Overall, 60 participants (22%)
with no LBP at T1 completed the online survey at all 3 time
points: these 60 participants form the sample for the pres-
ent study.

Measurements

The online program SoSci Survey was used to design
the online survey. Informed consent clause was included
on the first page and participants had to give their assent
to participate in the study by clicking on a button. On
the next page, participants had to create a 5-digit code to
enable pseudonymisation of the data. Subsequently, they
received the questions as described below.

First, participants had to indicate their age in years, their
gender, had to answer whether they smoke (“yes” or “no;”
smoking) and participants had to indicate their weekly
working hours in the last 3 months including overtime
(working hours), as well as the average hours of overtime
per week in the last 3 months (overtime).

A dichotomous item of the Nordic Musculoskeletal Ques-
tionnaire [53] was used to assess the existence of LBP. Par-
ticipants had to indicate whether they had trouble (such
as ache, pain, discomfort, numbness) in the lower back in
the last 3 months by marking “yes” or “no.” As in previous
studies [54-56], the time span of the question was reduced
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from 12 months to 3 months, corresponding to follow-up
measurements sequence.

In addition, the German version of the Chronic Pain Grade
Scale (CGPS) was used to examine pain intensity and dis-
ability caused by LBP [57]. Participants had to indicate
their acute pain intensity, as well as the average and high-
est pain intensity in the previous 3 months on an 11-point
Likert scale, ranging from 0 (“no pain”) to 10 (“pain as
bad as it could be”). Disability was rated by indicating how
strongly LBP has changed workability, social and family
activities and everyday activities in the previous 3 months,
based upon a scale ranging from 0 (“no interference”)
up to 10 (“total interference”). Finally, participants were
asked to indicate the numbers of days that LBP prevented
them from carrying out their everyday activities. Overall
pain intensity (o = 0.93), overall disability (o = 0.74) and
chronification grade were computed using descriptions by
von Korff et al. [58].

The Kurzfragebogen zur Arbeitsanalyse (KFZA - Short
Questionnaire for Work Analysis) developed by Priim-
per et al. [59] had to be subsequently completed to in-
dicate the psychosocial work factors. The KFZA com-
prises 26 statements concerning work experiences and
organizational aspects. Participants had to rate the extent
to which they agree with those statements on a 5-point
Likert scale, ranging from 1 (“fully disagree”) to 5 (“fully
agree”). The items can be summarized to 4 scales con-
taining 2-4 subscales: work resources (social support,
teamwork, and autonomy), work stressors (qualitative
demands, quantitative demands, interruptions, and en-
vironmental stress), organizational climate (involvement
and career opportunities), and work content (versatil-
ity and holism). In the present study, Cronbach’s a for
the 4 scales ranged from 0.65 for work stressors to 0.81 for
work content.

The detachment scale of the Recovery Experience Ques-
tionnaire [60] was included in the online survey to ascer-
tain participants’ ability to detach from work in leisure
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time. For 4 items (e.g., “I forget about work”), participants
had to indicate how strongly they agree with statements
regarding experiences in leisure time on a S-point Likert
scale, ranging from 1 (“fully disagree”) to 5 (“fully agree”)
again. The scale had a high reliability, with a Cronbach’s o
of 0.89.

Low back pain baseline and follow-up surveys were iden-
tical, apart from the questions regarding the socio-de-
mographic factors of gender, age, and smoking behavior,
which were included only in the baseline survey.

Statistics

The data was analyzed with the computer program Statis-
tical Package for Social Sciences (SPSS), version 22. First,
group comparisons were conducted to identify possible
differences between the chosen study sample and those
participants who did not take part in all 3 measurements.
Independent t-tests were used for all metric variables
and Chi? test for the dichotomous (gender and smoking)
variables.

A descriptive analysis of the socio-demographic factors
was conducted and correlations between all measurements
were analyzed. Subsequently, the sample was divided into
employees who reported no LBP in the period of investiga-
tion (healthy group — HG) and those who developed LBP
(pain group — PG). Cross-sectional group differences be-
tween HP and PG at T1 were analyzed with Chi? tests for
gender and smoking. Mann-Whitney U tests was used for
analyzing group differences in age, working hours, over-
time, psychosocial work factors, and detachment.

To examine the influence of socio-demographic factors,
working time, overtime, psychosocial work factors, and
detachment on LBP development, generalized estimat-
ing equations (GEE) model for repeated measurements
was carried out. Generalized estimating equations is
an extension of the generalized linear model taking into
account within-subject correlations of the dependent
variables under examination. A detailed description of



LBP DEVELOPMENT AND DETACHMENT ORIGINAL PAPER

the GEE analysis can be found in Ballinger [61]. Subse-
quently, 3 models were constructed to integrate the pre-
dictors step-wise, whereby the existence of LBP was used
as a binominal outcome variable. The first model (Mod-
el 1) included socio-demographic (gender, age, smoking)
and work-related factors (working hours, overtime, KFZA
subscales). The detachment scale was included in the sec-
ond model (Model 2) to test for a main effect of detach-
ment on LBP development. In the last model (Model 3),
the interactions of detachment with the KFZA subscales
were integrated to check for possible interaction effects.

Aside from the 2 dichotomous predictors (gender and
smoking), all other predictors were continuous and
z-standardized to make the results more comprehen-
sible. The values of the work-related factors and detach-
ment from all 3 measurement points were included in
the GEE. As described by Pan [62], the Quasi-likelihood
under the Independence model Criterion (QIC) was used
to determine the best fitting working correlation matrix
and the Corrected Quasi-likelihood under the Indepen-
dence model Criterion (QICC) as a goodness of fit pa-
rameter for the used models. Based upon the QIC values,

an independent working correlation matrix was chosen
for the final GEE analyses.

RESULTS

The groups comparisons revealed no significant dif-
ferences between the study sample and excluded par-
ticipants for all relevant predictors at T0. The mean age
of the study sample was 42.53 years (standard devia-
tion (SD) = 11.29), ranging 21-60 years, and 80% of them
were women. During the previous 3 months participants
worked 38 h/week (SD = 8.55, minimum = 20 h/week,
maximum = 60 h/week). Most of the participants (70%)
identified their type of employment as full-time job
(> 35 h/week). Over 1/2 of the sample (53%) reported at
least 1 h of overtime per week: the mean score was 2.13 h
(SD = 3.62), with a maximum of 20 h.

The correlations between all predictor variables are pre-
sented in Table 1. The correlation analysis revealed strong
relations between the KFZA subscales work content, work
resources, and organizational climate, with correlation co-
efficients (r) ranging 0.53-0.72. Consequently, those sub-
scales were merged together to a general work resources

Table 1. Correlations of predictor variables at baseline measurement of influence of work-related risk factors and detachment
on low back pain (LBP) development in administrative employees (N = 60) of German universities

. Correlations
Variable
1 2 3 5 6 7 8 9

1. Gender -
2. Age 0.16 -
3. Smoking -0.32* 0.26* -
4. Working hours -0.07 -0.21 0.02 -
5. Overtime -0.09 -0.07 0.05 0.66%** -
6. Work stressors -0.07 -0.18 -0.04 0.49%%  (.49%**
7. Work resources -0.08 0.08 0.06 -0.04 -0.11 -0.19 -
8. Organizational climate 0.01 0.01 -0.03 -0.05 -0.09 -0.21 0.63%** -
9. Work content -0.16 0.08 0.10 0.02 0.01 -0.19 072755 ().45%**
10. Detachment -0.13 0.12 -0.04 -0.22 -0.17 —0.34** 0.34%* 0.25 0.39**

*p < 0.05; ** p < 0.01; *** p < 0.001.
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factor by calculating the mean of the 3 subscales. The fac-
tor was labeled overall work resources and was inte-
grated as a predictor into the GEE models, rather than
the 3 individual KFZA subscales.

During the study period of 6 months, 23 partici-
pants (38%) reported a new phase of LBP. Those 23 par-
ticipants formed the PG, whereas the remaining pain-free
participants formed the HG. Overall, 11 employees (18%)
reported LBP after 3 months and 20 employees (33%)
after 6 months. Of those participants who reported LBP
after 3 months, 8 (73%) also reported LBP at 6-month
follow-up. Pain parameters of the PG for both follow-up
measurements are presented in Table 2.

Values of the socio-demographic data, psychosocial work
factors, and detachment and group differences between
HG and PG are listed in Table 3. There was a signifi-
cant difference between both groups in terms of smok-
ing (Chi* = 8.46, degree of freedom (df) = 1, p < 0.01,
Cramer’s V = (.38), indicating that participants of the PG
smoked more regularly. Apart from smoking, group com-
parison showed no further significant differences be-
tween PG and HG at the baseline measurement.

The results of the 3 analyzed GEE models are present-
ed in Table 4. The factors smoking and overall work re-
sources were significant predictors of LBP development

in all 3 models. Integrating detachment into the analy-
sis (Model 2) reduced the goodness of fit values and no
significant main effect of detachment occurred. Adding
the interaction terms of detachment with the psychoso-
cial work factors in Model 3 led to a better goodness of fit
compared to Models 1 and 2. Furthermore, both interac-
tion terms reached a significant level.

The odds ratios (OR) of the final model (Model 3) are
presented in Table 5. The chance of developing LBP for
participants who did not smoke was 0.24 as high as for
smoking participants. Whereas work stressors had no
main effect on LBP development, the chance of LBP de-
velopment reduced when the overall work resources in-
creased. The significant interaction effects between de-
tachment and the psychosocial work factors are displayed
in Figures 1 and 2 for visualization.

As shown in Figure 1, detachment moderated the influ-
ence of work stressors on the predicted LBP probability.
Those participants with high detachment values showed
almost no higher LBP risk when the work stressors in-
creased. However, those with low detachment values
showed a strong increase in LBP values when the work
Stressors rose.

Asvisualized in Figure 2, participants with high detachment
values had a similar risk of LBP development compared to

Table 2. Pain parameters of administrative employees of German universities — study participants with low back pain (LBP)

for 3- and 6-month follow-up measurements

Respondents
. (N =60)
Variable 3-month follow-up 6-month follow-up
(N =11,18.3%) (N =20,33.3%)

Overall pain intensity (M+SD) 31.21+16.55 27.17+13.43
Overall disability (M+SD) 14.24+16.24 10.00+10.71
Chronification grade [n (%)]

1 9(15.0) 18 (30.0)

2 2(33) 2(3.3)

3 0(0.0) 0(0.0)

4 0(0.0) 0(0.0)

M - mean; SD - standard deviation.
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Table 3. Bascline characteristics and comparison of healthy group and low back pain (LBP) group in administrative employees

of German universities

Respondents
Variable total hea]thy group LBP group GI'Ollp comparison
(N =60) (N=137) (N=123)
Age [years] (M=SD) 153+1129  4257+1177  4248+1073 U =424.00,Z = -0.02,p > 0.05
Gender [n (%)] Chi? = 0.07, V = 0.03, p > 0.05
males 12 (20.0) 7(189) 5(217)
females 84 (80.0) 30 (81.1) 18 (78.3)
Smoking [n (%)] Chi? = 846, V = 038, p < 0.01
no 46 (76.7) 33 (89.2) 13 (56.5)
yes 14(23.3) 4(108) 10 (43.5)
Working time [h] (M+SD) 38.00+8.55 37.59+8.81 38.65+8.25 U =409.50, Z = -0.25,p > 0.05
Overtime (M+SD) 2.13£3.62 1.97£3.62 2.39+3.68 U =41450,Z = -0.18,p > 0.05
Work stressors (M£SD) 2.50+0.66 2.48+0.66 2.54+0.67 U =411.00,Z = -0.22,p > 0.05
Work resources (M+SD) 3.64=0.71 3.57+0.57 3.25%0.80 U =316.00, Z = -1.67,p > 0.05
Organizational climate (M+SD) 2.96=0.84 3.05+0.82 2.80+0.86 U =35750,Z = -1.04, p > 0.05
Work content (M+SD) 3.74x0.81 3.87%0.62 3.52+1.01 U =367.00, Z = -0.89, p > 0.05
Detachment (M+SD) 3.31£0.96 3.47+0.87 3.07+1.06 U =339.00,Z =-1.32,p > 0.05

M - mean; SD - standard deviation; U — U-value; Z - standardized Z-value; V - Cramer’s V.

Table 4. Generalized estimating equations (GEE) models showing the influence of the predictors on low back pain (LBP)

development in administrative employees (N = 60) of German universities

Predictor Model 1 Model 2 Model 3

B SE B SE B SE
Constant -0.72 0.30% -0.69 0.32* -0.69 0.36
Gender (male) -0.46 0.56 -0.49 0.58 -0.38 0.60
Age -0.23 0.29 -0.23 0.29 -0.26 0.30
Smoking (no) -1.23 0.44** -1.27 0.46** -1.44 0.52%*
Working time -0.15 0.26 -0.13 0.26 -0.14 0.27
Overtime 0.02 0.28 0.03 0.29 -0.09 0.26
Work stressors 0.17 0.23 0.21 0.26 0.15 0.28
Overall work resources -0.57 0.25%* -0.61 0.26* -0.75 0.31%*
Detachment 0.15 0.25 0.06 0.26
Work stressors X detachment -0.43 0.21*
Overall work resource X detachment -0.67 0.22%*
QIC 164.49 166.78 162.41
QICC 165.76 167.38 164.58

Model 1 - socio-demographic (gender, age, smoking) and work-related factors (working hours, overtime, KFZA subscales).
Model 2 - detachment scale to test for a main effect of detachment on LBP development.
Model 3 - interaction terms of detachment with the KFZA (The Kurzfragebogen zur Arbeitsanalyse — Short Questionnaire for Work Analysis)

subscales to check for possible interaction effects.

B - unstandardized regression coefficient; SE — standard error.
QIC - Quasi-likelihood under the Independence model Criterion; QICC - Corrected Quasi-likelihood under the Independence model Criterion.

*p < 0.05; ** p < 0.01.
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Table 5. Odds ratios for the predictors of Model 3* in study of administrative employees (N = 60) of German universitics

Predictor OR 95% CI1
Constant 0.50 0.25-1.02
Gender (male) 0.68 0.21-2.21
Smoking (no) 0.24** 0.09-0.65
Age 0.77 0.43-1.39
Working time 0.87 0.51-1.48
Overtime 0.92 0.55-1.54
Work stressors 1.17 0.68-2.01
Overall work resources 0.47** 0.26-0.86
Detachment 1.06 0.63-1.78
Work stressors X detachment 0.65* 0.43-0.99
Overall work resources X detachment 0.51%* 0.33-0.79

* Integrated interactions of detachment with the KFZA (The Kurzfragebogen zur Arbeitsanalyse — Short Questionnaire for Work Analysis) subscales

to check for possible interaction effects.
OR - odds ratio; CI - confidence interval.
*p <0.05 ** p <001
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Fig. 1. Interaction effect of work stressors and detachment
on the predicted low back pain (LBP) probability in study
of administrative employees (N = 60) of German universities

those with low detachment values when overall work re-
sources were low. However, participants with high detach-
ment values showed a stronger reduction of LBP risk.

Taken together, the analyses revealed an increasing in-
fluence of smoking and low overall work resources
on LBP development during a 6-month period. Whereas
detachment had no main effect on LBP development, it
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Fig. 2. Interaction effect of overall work resources and detachment
on the predicted low back pain (LBP) probability in study of
administrative employees (N = 60) of German universities

moderated the influence of work stressors and overall
work resources on the predicted LBP probability.

DISCUSSION

Several psychosocial work factors have been shown to
increase the risk of LBP development in previous stud-
ies. Strain-inducing factors such as monotonous work or
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high work demands increase the LBP risk and support-
ive factors such as social support or work control reduce
the risk [14,15]. It is assumed that these psychosocial fac-
tors influence LBP development by inducing strain reac-
tions [19,28]. Detachment in leisure time has been proven
to buffer some negative effects of straining work situa-
tions, as well as support the recovery process and well-
being [39]. However, these influences have been widely
neglected in studies regarding LBP pathogenesis to date.
The results of this study support the importance of con-
sidering recovery influences when investigating work-re-
lated LBP risk factors.

LBP prevalence and intensity

The sample under investigation reported a comparable
prevalence of new LBP over the period of 6 months as in
recent literature [7]. The reported values of the pain-relat-
ed parameters indicate that the majority of the participants
have had only minor complaints without serve disabilities,
given that only 2 participants fell into the Grade 2 chroni-
fication category. Nevertheless, almost 3/4 of those partici-
pants who had indicated LBP at 3-month follow-up also
reported LBP at 6-month follow-up. This indicates that
even though pain intensity was relatively low, several par-
ticipants had long-lasting persistence or recurrent com-
plaints over a 6-month period.

Socio-demographic predictors

The final GEE model revealed a strong influence of smok-
ing behavior on LBP development, whereby those par-
ticipants who did not smoke regularly showed a strongly
reduced chance of LBP occurrence. These results are in
line with recent literature [63-66]. In contrast to current
research, age and gender had no significant influence
on LBP development in this study. Several studies report-
ed increasing age as prompting higher LBP risk [67,68]
and an increased LBP risk for women [7,64,69]. Possible
explanations for these missing effects might be found in

the restricted range of age and small proportion of men
in the study sample.

Work-related predictors

With respect to work stressors, no influence on LBP risk
could be identified. These results are in contrast to re-
cent reviews, which emphasize the importance of work
stressors for the occurrence of LBP [14,15]. Similarly
working hours and overtime per week had no influence
on LBP risk. One possible explanation for the missing in-
fluence of work stressors might be found in the overall low
scores and small standard variations for work stressors in
the study sample.

The results regarding work-related LBP risk factors sup-
port the diminishing effect of work resources on LBP
risk, as indicated in recent reviews [14,15]. Unfortunate-
ly, 3 subscales of the KFZA had to be merged together
to avoid multicollinearity and thus no differentiated
statements can be made about the separate influences
of the work resources, work content or organizational
factors. However, the odds ratio indicates a decreasing
chance of LBP development when the overall work re-
sources increase. This protective effect of work resources
on back pain development is in line with the JD-R Model,
which has recently been extended to health outcomes [70].
The specific effects for the separate types of work resourc-
es (for example, social support, control or versatility),
however, should be investigated in future studies.

Detachment

In contrast to a previous cross-sectional study using
the same data set [52], detachment only indirectly in-
fluenced the LBP risk. Accordingly, the first hypothesis
has to be rejected. The identified interaction effect be-
tween detachment and work stressors supports the no-
tion of detachment being a relevant moderating factor
for LBP development. The results support the second hy-
pothesis, namely that participants with high detachment
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values show no change in LBP probability when the work
stressors increase. By contrast, those participants with low
detachment values showed an increase in LBP probabil-
ity when work stressors rose. Detachment seems to have
a protective function and it is buffering the influence of
work stressors on LBP.

Furthermore, the results emphasize the importance of de-
tachment as a moderating factor for the influence of over-
all work resources on LBP risk. Based upon the previous
empirical and theoretical results, it was assumed that em-
ployees with low work resources perceived higher strain
and would benefit most from detachment processes. How-
ever, the interaction effect identified in the current study
does not support these assumptions. The ability to detach
after work had a stronger soothing effect on LBP develop-
ment when work resources were high, whereas employees
with low work resources benefited from a better detach-
ment to a small degree only. Given that no differences be-
tween high and low detachment existed under low overall
work resources, it seems like a good detachment in leisure
time might not counteract the negative effect of low work
resources but rather strengthen the positive influences of
high work resources. Therefore, the third hypothesis could
not be unrestrictedly accepted.

Job involvement and the associated work engagement
might be relevant factors causing these effects [71]. Job in-
volvement improves under good work conditions, as does
work engagement, although a higher work engagement
is also related to a decrease in detachment [72,73]. It is
likely that employees in the investigated sample reacted to
increasing work resources with higher work engagement
and reduced detachment. Role salience - strongly related
to job involvement — has also been shown to moderate
the influence of detachment, with Sanz-Vergel et al. [74]
showing that only employees with high home-role salience
benefited from a good detachment. Further studies are
necessary to clarify the interrelations of detachment and
work resources in more detail.

[JOMEH 2017;30(2)

Limitations

Alongside the already mentioned selectivity of the sample,
another major limitation of this study is the high dropout
rate resulting in a strong selection bias and a small sample
size. This might have led to great confidence intervals and
the absence of hypothesized results. However, no differ-
ences between the selected study sample and those parti-
cipants who dropped out have been identified.

Another problem might be the use of the KFZA to ex-
amine the psychosocial work factors. This questionnaire
has only been used in one cross-section study in relation
to LBP and its discrimination power might be too low for
this purpose. Furthermore, the questions of the KFZA are
slightly different from other questionnaires used in previ-
ous studies; thus, the results might differ due to the form
and content of the questionnaire used in this study. How-
ever, the KFZA has already been used in several German
studies to specify work stressors and resources in employ-
ees of different professions [75-77]. The use of the KFZA
was preferred over more commonly used English language
questionnaires for this study due to its high practicability
and efficiency in terms of time.

CONCLUSIONS

This study represents a first attempt to close the gap in
knowledge regarding the influence of leisure time recovery
on LBP. Despite the aforementioned limitations, the re-
sults of the present study provide support for the impor-
tant role that detachment plays in the process of LBP de-
velopment, as stated by Mierswa and Kellmann [28]. If
these influences can be confirmed in future research, this
would have a huge impact on LBP prevention.

To date, prevention concepts have been mostly con-
centrated on the work environment and the training of
employees to reduce stress. However, if the recovery in
leisure time could counteract the negative influences of
highly straining work, employees should also be instruct-
ed how to recover efficiently in leisure time. Studies thus
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far have indicated that detachment plays a major role in
this process [39]. As a result, future prevention programs
should include modules to inform participants about
the concept of detachment and teach them ways how to
improve detachment.

In addition to the importance for prevention programs,
the results of this study might also have implications for
future investigations of psychosocial risk factors for LBP.
The risk of LBP development is affected not only by
work-related factors, but also by some psychological fac-
tors such as recovery experiences or social factors in lei-
sure time [16,78,79]. Whereas several theoretical models
stress the importance of recovery processes for health,
only a few studies have investigated its influence on LBP.
Furthermore, frequently used theoretical work-health
models, e.g., the JD-R Model, neglect leisure-time recov-
ery processes. Inclusion of recovery processes into these
models might improve their applicability and validity.
Although the current study was based upon a small sample
size, the findings clearly support the hypothesis of detach-
ment moderating the influence of known psychosocial risk
factors for LBP development. More longitudinal studies
are necessary to further determine the influences of other
recovery experiences on LBP and examine the validity of
the findings in other samples. Furthermore, intervention
studies aiming to increase the ability to detach after work
could support the understanding of the role detachment
plays in LBP development.
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