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Abstract Psychological factors have been found to be of
major importance for the transition from acute to chronic
low back pain (CLBP). Although some evidence has been
provided that depressive symptoms occur secondarily to
CLBP, psychological treatment modules that specifically
address depressive symptoms are not yet included in
German inpatient rehabilitation programs. In this study, a
standard rehabilitation program for patients with CLBP and
depressive symptoms was compared to a standard reha-
bilitation, into which a cognitive-behavioral management
training of depressive symptoms was integrated. Moreover,
treatment effects of this multidisciplinary standard reha-
bilitation program delivered to patients with either no or
only mild depressive symptoms were investigated. As a
further aim of the present study, gender effects on reha-
bilitation outcomes were examined. Short-, mid-, and long-
term effects on individual global improvement as well as
pain-related, psychological, and work-related measures
were evaluated among N = 199 consecutively admitted
patients with CLBP, aged from 24 to 62 years. The stan-
dard rehabilitation program had no persisting effects on
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psychological outcomes among patients with no and mild
depressive symptoms. Patients with moderate and severe
depressive symptoms in the standard rehabilitation pro-
gram did not benefit with clinical importance at the 6- and
12-month follow-up assessments, but did show clinically
significant improvements in psychological outcome mea-
sures at the 6-month follow-up assessment when the sup-
plemental psychological component was applied.
Additionally, days of sick leave decreased in the inter-
vention group in the mid-term when compared to the
baseline. Females benefited more in mental health than
males. However, due to regression effects at the 12-month
follow-up assessment, booster sessions are highly recom-
mended. The results presented here support the notion that
a more adequately tailored rehabilitation program seems to
improve rehabilitation success and prevent further devel-
opment of CLBP among this high-risk subpopulation.

Keywords Chronic low back pain - Depressive
symptoms - Gender - Multidisciplinary inpatient
orthopedic rehabilitation - Cognitive-behavioral
management of depressive symptoms

Introduction

Low back pain is a complaint that is associated with a large
financial burden for health care systems, predominantly
due to increased indirect costs [1, 38, 42]. Additionally, a
considerable risk of a transition from acute to chronic low
back pain (CLBP) has been demonstrated, mainly affected
by psychological and social factors [10, 21, 28, 33].
Regarding psychological factors, the significant impact of
clinical and subclinical levels of anxiety and depression on
the development of chronicity has been demonstrated
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[6, 21, 22, 28, 31]. Thereby, cognitive factors seem to
particularly mediate the relationship of pain with functional
and emotional adjustment [8, 20, 40].

Based on the widely accepted multidimensional concept
of CLBP, multimodal and multidisciplinary rehabilitation
programs have been designed. Many systematic reviews
and meta-analytic studies support that compared to no-
treatment, waiting list, and single biomedical treatments,
multidisciplinary treatments provide greater beneficial
effects if cognitive-behavioral components are integrated
[3, 7, 11, 14, 24, 25, 27, 29, 37, 39]. Further studies lend
support to the assumption that psychological factors are of
greater importance for therapeutic success than other
variables, such as medical findings or physical performance
factors [8, 10, 43]. In particular, coping with pain and
beliefs regarding the controllability of pain have been
found to be prognostic factors [30, 35, 40]. Although
favorable effects of cognitive-behavioral treatments on
psychological outcome measures have been demonstrated,
the impact on pain-related outcome measures seems to be
diminished [39].

Mixed results were reported for the predictive validity of
depressive symptoms for rehabilitation success [35, 41].
Patients with moderate and severe depressive symptoms
benefited less from a standard multidisciplinary rehabili-
tation program compared to patients with no and mild
depressive symptoms [23]. Interestingly, improvements in
self-rated depressive symptoms and disability during
inpatient multidisciplinary rehabilitation had a prognostic
value [27]. Thus, it can be assumed that decreasing
depressive symptoms would improve the rehabilitation
outcome and would prevent further transition to CLBP.

Likewise, inconsistent findings were reported regarding
the predictive validity of gender for rehabilitation success,
with studies finding either no gender effects [35] or better
rehabilitation outcomes among females [18, 19, 23].

Finally, mixed results regarding the persistence of
treatment gains have been presented, showing stable
treatment effects at follow-up assessments from at least
7 months to 13 years [2, 7, 18, 26] or slight regression
effects on depressive symptoms, catastrophizing coping,
and lumbar flexion tests at the 6- and 12-month follow-up
assessments [27]. Van Tulder et al. [37] concluded that
long-term effects of non-invasive treatment modalities on
pain and function have not been supported by their sys-
tematic review, a conclusion that was confirmed recently
for intensive group training [36].

The aim of this study was to evaluate effects of a
cognitive-behavioral management training of depressive
symptoms, integrated in a standard multidisciplinary
inpatient rehabilitation program for patients with CLBP as
well as moderate and severe depressive symptoms. Within
this context, 1 year longitudinal rehabilitation effects of
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this newly developed program on a work-related measure
as well as pain-related and psychological measures were
compared to standard rehabilitation. It was expected that
the newly developed program would elicit increased and
stable improvements. Moreover, the standard rehabilitation
program was also delivered to patients with no and mild
depressive symptoms and was predicted to be effective
among this subgroup. To further illuminate gender-specific
rehabilitation effects, the study also focused on gender
differences in rehabilitation outcome. Thus, based on the
results of our study, more adequately tailored rehabilitation
programs could be designed in order to improve rehabili-
tation outcomes.

Methods
Design

A three-factorial design with two between-subjects factors
and one within-subjects factor was conducted. The first
factor represented the treatment condition, with two control
groups, both participating in a standard rehabilitation pro-
gram, and one intervention group. The first control group
consisted of patients with no and mild depressive symptoms
(CG; n = 92) and the second control group of patients with
moderate and severe depressive symptoms (CGgepys
n = 52). The patients assigned to the intervention group
had moderate and severe depressive symptoms and took
part in the standard rehabilitation program combined with a
cognitive-behavioral management training of depressive
symptoms (IGgepr; 7 = 55). Depressive symptoms were
assessed by the General Depression Scale, being a self-
report measure (ADS; [15]). The second, quasi-experi-
mental, factor consisted of gender (male, n = 117 vs.
female, n = 82). The third factor involved the within-sub-
jects factor of time of assessment with four sample points;
rehabilitation outcomes were evaluated prior to rehabilita-
tion (#;), immediately after rehabilitation (z,), and 6 (#4) and
12 months after rehabilitation (f5). A follow-up measure-
ment 3 months after discharge (3) was also carried out, but
is not taken into consideration in the present analyses.

For the purpose of assignment, the ADS was adminis-
tered by physicians (orthopaedists or rheumatologists)
during patients’ initial physical examinations at the clinics.
Patients were informed that the ADS would be used to
determine their stress level and to tailor the rehabilitation
program to their individual needs. Assignment was carried
out by an independent doctoral student at the University of
Bremen. Physicians and nursing staff at the clinics were
blind to patients’ group assignments. Participants with no
and low depressive symptoms were only treated with the
standard rehabilitation program. A treatment of depressive
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symptoms among these participants seemed not to be
indicated neither for conceptual reasons nor for economical
reasons.

Participants with moderate and severe depressive
symptoms were assigned to the control and intervention
groups. In order to prevent conducting both treatment
conditions simultaneously in a clinic and obscuring the
internal validity of the study due to a loss of motivation in
the control group, prior to the study time periods were fixed
for each clinic, in which the control or experimental con-
dition should be realized. Both participating clinics carried
out both treatment conditions in alternating and reverse
sequence. Thus, in order to control for seasonal effects, one
clinic delivered the control condition, whilst the other
conducted the experimental condition. In following trials,
treatment conditions were changed in both clinics.

To orthogonalize the distribution of sample size in the
design, 19 male participants assigned to the CG were
excluded at random ()(2 (df =2) = 3.18, P = ns).

Participants

In total, 199 participants with CLBP were included in the
study. Participants ranged in age from 24 to 62 years
(M = 49.00, SD = 7.03). The mean pain duration was
13.00 years (SD = 9.25). Participants were recruited from
two inpatient orthopedic rehabilitation clinics. The inclu-
sion criteria were as follows: non-specific CLBP with at
least six-month pain duration, ICD-10 diagnoses (M54.4,
M54.5), age between 20 and 62 years, and fluency in the
German language. The following exclusion criteria were
applied to this study: specific etiology of back pain (surgery
or accidents during 6 months prior to rehabilitation, somatic
disorders such as radicular syndrome, neoplasms, osteopo-
rosis, inflammatory diseases, fibromyalgia), pregnancy,
other physical complications (acute infections, cardiovas-
cular diseases, internal medical conditions), and mental
disorders (psychosis, post-traumatic stress disorder).

The study was conducted with the approval of the
Institutional Review Board of the University of Bremen.
All participants were informed by a clinic physician and a
patient information sheet about the study aims, following a
multidimensional concept of pain and investigating pain
experiences, coping with pain, and pain-related impairment
in daily life. Moreover, after the assignment based on the
ADS, it was explained to possible participants of the IGgep,
that the supplemental program was designed to address
their higher stress level, which also had been detected by
the ADS. All patients were asked to give their written
informed consent within 2 days after the physical consul-
tation and prior to the start of the interventions.

Baseline characteristics of participants for each treat-
ment condition and both genders are summarized in

Table 1. Female participants as well as participants with
depressive symptoms (CGgepr, 1Ggepr) scored higher on
mental health. Furthermore, they showed higher frequen-
cies of unemployment, stage of chronicity III of the MPSS,
clinical depression, and somatization. Compared to male
participants, slightly more female participants took in
antidepressants during the last 4 weeks.

Treatment conditions

All participants were treated with the standard rehabilita-
tion program, which consisted of a multimodal and mul-
tidisciplinary treatment and followed a bio-psycho-social
therapeutic approach. Besides medical and physiothera-
peutic interventions, a cognitive-behavioral pain manage-
ment was integrated. Additionally, a cognitive-behavioral
management training of depressive symptoms was admin-
istered to the intervention group. Both treatments were
conducted during inpatient orthopedic rehabilitation lasting
3-4 weeks.

Cognitive-behavioral pain management and cognitive-
behavioral management of depressive symptoms each
consisted of 60 min sessions and were carried out in closed
intervention groups of eight patients. The cognitive-
behavioral training sessions of the 1Ggep, Were carried out
in alternating order, starting with a cognitive-behavioral
pain management session and followed by a session of
cognitive-behavioral management of depressive symptoms
to consolidate contents of the pain management training.
Sessions of relaxation training were delivered to open
groups of 12-16 patients. All psychological interventions
were conducted by clinical psychologists.

Standard rehabilitation program

In addition to pharmacotherapy, this standard rehabilita-
tion program consisted of 21.5-26.5 treatment hours per
week and incorporated diverse evidence-based modules,
such as exercise training (individual and group physio-
therapy, pool training), individually adapted medical
training therapy, cognitive-behavioral pain management
(4 x 60 min sessions), progressive muscle relaxation
(6 sessions; 1 x 50 min introduction, 5 x 30 min exer-
cising), and psycho-education (approximately 5 group
discussions per week; for evidence-based health care in
CLBP, see e.g., [37]). The cognitive-behavioral pain
management training was aimed to increase patients’
understanding of a multidimensional concept of pain.
Thus, knowledge about chronic pain and pain-eliciting and
pain-exacerbating cognitions, emotions, and behavioral
patterns were identified. Moreover, in order to promote
patients’ self-management competencies and self-efficacy
expectations, participants learned skills to manage pain
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Table 1 Baseline characteristics of participants by different treatment condition and gender

Variable

CG (n =92) CGyepr (n = 54) IGgepr (n = 55) Males (n = 117) Females (n = 82)

Socio-demographic data

Age (year) (mean £ SD) 48.65 £ 7.52
BMI (kg/m?) (mean + SD) 28.91 £+ 5.38
Gender, females no. (%) 32 (34.8%)
Married no. (%) 63 (70.0%)
Educational level (%)

Low 68.9%

Middle 21.1%

High 2.2%
Work-related data

Employed no. (%) 82 (91.1%)
Duration of unemployment no. (%)

More than 1 year 5 (5.6%)
Days of sick leave due to pain in the last 3 months no. (%)

More than 2 weeks 31 (35.6%)
Application for early retirement no. (%) 1 (1.1%)
Pain history

Pain duration (year) (mean £ SD) 12.74 + 9.44
Pain locations (mean + SD) 3.71 £ 2.09
Average pain intensity (mean £ SD) 530 £ 1.88
Stage of chronicity (MPSS) no. (%)

I 51 (56.7%)

I 35 (38.9%)

I 4 (4.4%)
Psychological status

Clinical depression (ADS) no. (%) 0 (0.0%)
Clinical anxiety (HADS-D) no. (%) 0 (0.0%)
Clinical somatization (SCL-90-R) no. (%) 41 (45.6%)
Physical health status (SF-12) (mean £ SD) 35.20 + 8.86
Mental health status (SF-12) (mean + SD) 54.85 + 7.37
Taking antidepressants in the last 4 weeks no. (%) 1 (1.1%)

4921 £7.51 4932 £560 4834 +£692  49.86 + 7.14
2931 £623 2982+ 626 2857 £496 3029 + 6.83
23 (44.2%) 27 (49.1%) 0 (0.0%) 82 (100.0%)
39 (81.3%) 35 (64.8%) 79 (69.9%) 58 (73.4%)
70.8% 61.8% 68.1% 66.3%

16.7% 27.3% 22.1% 21.3%

8.3% 1.8% 1.8% 1.3%

42 (87.5%) 44 (80.0%) 102 (90.3%) 66 (82.5%)

5 (10.4%) 7 (13.0%) 6 (5.3%) 11 (13.9%)
12 (26.7%) 23 (44.2%) 44 (39.3%) 22 (30.6%)
0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.3%)
13.96 £ 10.16 1238 £7.79  13.04 £ 9.66 12.94 + 8.68
4.73 £2.71 474 £2.69  3.67+£2.13 512 +£2.70
543 £ 2.00 584 £201 542+ 1.80 5.56 + 2.16
21 (41.2%) 23 (42.6%) 62 (54.4%) 33 (40.7%)
25 (49.0%) 25 (46.3%) 50 (43.9%) 35 (43.2%)
5 (9.8%) 6 (11.1%) 2 (1.8%) 13 (16.0%)
20 (38.5%) 24 (43.6%) 21 (17.9%) 23 (28.0%)
18 (34.6%) 17 (31.5%) 18 (15.5%) 17 (20.7%)
37 (71.2%) 40 (83.3%) 63 (56.3%) 55 (70.5%)
35854858  33.72+£931 3475+837 3528 +9.66
41.60 £ 10.08 4197 £9.44 5041 £9.80  44.12 + 11.30
2 (3.9%) 4 (8.2%) 2 (1.8%) 5 (6.5%)

MPSS Mainz pain staging system, ADS general depression scale, HADS-D hospital anxiety and depression scale, SCL-90-R symptom checklist
revised version, SF-12 short-form health survey; response ranges: average pain intensity (0—10), health status (0-100)

and stress (Fig. 1). The first three sessions focused on the
relationship of pain perception with positive and negative
thoughts (session 1), with positive and negative emotions
(session 2), and with positive and negative behavioral
patterns (session 3). In the fourth session, the association
of stress and pain perception was discussed and adaptive
coping strategies were learned. In addition, an enjoyment
exercise was practiced, focusing on the experience of
diverse tastes.

Cognitive-behavioral management of depressive symptoms

This supplemental program included five 60 min sessions
aimed to provide information on the relationship of

@ Springer

somatic, emotional, cognitive, and behavioral depressive
symptoms with pain perception. Thus, the following ele-
ments of a treatment of depressive symptoms were incor-
porated: enhancement of the activity level, cognitive
restructuring, and social skills training (Fig. 1). Further-
more, behavioral expression of pain and the role of sig-
nificant others in the maintenance of pain behavior were
discussed (session 2). Based on the preceding session of the
cognitive-behavioral pain management, cognitive and
behavioral skills to cope with daily stressors and pain as
well as emotion-regulating strategies to manage stressors
and pain were further improved in the fourth session.
Additionally, maladaptive coping strategies were explored
and adaptive coping skills were practiced.
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CBPM

Pain-related
cognitions

CBMD

—_

1| Increasing the activity
level

2| Pain-related emotions

2| Pain-related behavior
and emotions

3| Pain-related behavior

3| Cognitive restructuring
of pain-related
irrational and negative
beliefs

4| Stress and pain:
coping skills training

4| Stress and pain:
exploring maladaptive
coping skills and
acquisition of adaptive
coping skills

5| Social skills training

Fig. 1 Overview on the treatment elements of the cognitive-behav-
ioral pain management (CBPM) and the cognitive-behavioral man-
agement of depressive symptoms (CBMD)

Measures

At the baseline assessment, socio-demographic informa-
tion, work-related parameters, and physical data were
collected. Furthermore, stage of chronicity was assessed at
the pre-treatment assessment by a physician using the
Mainz Pain Staging System (MPSS; [12; cf. 13]). More-
over, in accordance with a bio-psycho-social approach and
in line with the recommendations of Turk et al. [34], the
following outcome measures were assessed.

Work-related measure

Patients reported their days of sick leave over the prior
3 months.

Individual global improvement

Subjective rehabilitation success was rated on a 6-point
Likert scale of a single item and recoded (1 = ‘very good’
to 6 = ‘insufficient’).

Pain-related measures

The current number of pain sites was reported in answer to
an open question. Average pain intensity over the prior
2 weeks was evaluated on an 11-point Likert scale, ranging
from ‘no pain’ (0) to ‘pain as bad as could be’ (10).

Psychological measures

Depressive symptoms over the prior week were assessed by
a German version of the CES-D, the ADS [16], consisting
of 20 items with 4-point numerical scales (0 = ‘seldom’ to
3 = ‘mostly’; response range: 0-60). Sum scores >24
were clinically significant. Anxiety over the prior week was
measured by the German version of the Hospital Anxiety
and Depression Scale (HADS-D Anxiety; [17]), opera-
tionalized by seven items with 4-point numerical scales
(0 = ‘not at all’ to 3 = ‘mostly’; response range: 0-21).
Sum scores >11 were clinically significant. Somatization
related to the prior week was measured by the 12-item
subscale of the German version of the Symptom Checklist
(SCL-R; [9]). Items were evaluated on 5-point Likert scales
(0 = ‘not at all’ to 4 = ‘strongly’; response range: 0-48).
T-scores >60 were clinically significant. Generic health
functioning was assessed by a German short version of the
short-form health survey (SF-36; [4]). Physical and mental
health status during the prior 2 weeks were assessed using
six items each. Both subtest scores were transformed into a
0-100 scale.

Reliability and validity of the psychosocial self-report
measures used have been proven to be good.

Procedure

All pain-related and psychological measures were assessed
at all four sample points. Days of sick leave were measured
at the pre-treatment, 6-month follow-up, and 12-month
follow-up assessments. Subjective rehabilitation success
was estimated at the post-treatment, 6-month, and 12-
month follow-up assessments. Questionnaires at the pre-
and post-treatment assessments were completed at the
rehabilitation clinics in groups supervised by trained
nursing staff, whereas data for the follow-up assessments
were collected by postal inquiry.

Statistical analyses

Missing values

Due to missing values across all four sample points, sample
sizes were reduced to the following: days of sick leave:
N = 151, subjective rehabilitation success: N = 191, pain
sites: N = 182, average pain intensity: N = 185, anxiety:
N = 196, and SF-12, health functioning: N = 177.
Attrition rates

In total, 351 participants were asked during the physical

interview at the pre-treatment assessment to participate in
the study (Fig. 2). Forty participants refused to take part in
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| Screened patients: N = 351 |
' N\
Included patients

(pre-assessment):
N =311 (89% response rate)

Post-assessment: N = 289 Total
(22 dropouts, 7%) dropout

> rate:
n=93

6-month follow-up: N = 241 (30%)

(48 dropouts, 17%)

!

12-month follow-up: N =218
(23 dropouts, 10%)

Exclusion to orthogonalize the
design: n=19

I

N =199

Fig. 2 Schematic diagram of sample sizes prior to, immediately
after, 6 months after, and 12 months after rehabilitation

the study, from whom no further information was available
(response rate: 89%). Only 22 participants (7%) dropped
out during the inpatient rehabilitation. All of these parti-
cipants had to leave the clinic at an earlier stage due to
personal reasons. At the 6-month follow-up, 48 participants
(17%), and at the 12-month follow-up, 23 participants (9%)
discontinued their participation. Eight drop-out patients
(one to two patients of the six experimental groups) par-
ticipated in the 12-month assessment, but did not complete
the questionnaires at one of the preceding sample points.
These patients were excluded, as results of multivariate
analyses of variance with repeated measurement (MAN-
OVAR) on psychological outcomes at the pre-, post-, and
12-month follow-up assessments did not differ if analyses
were carried out with and without these eight patients. In
total, 30% of participants dropped out through the study.

Dropout analyses

»* tests revealed that the dropout rates at the three sample
points were not significantly different between the three
treatment groups (post: x> (df = 2) = 1.18, P =ns; 6-
month follow-up: > (df = 2) = 3.88, P = ns; 12-month
follow-up: %> (df = 2) = 1.13, P = ns). Further analyses
of pre-treatment assessment scores, comparing the
remaining 199 participants with the 93 participants who
dropped out, suggested that the groups did not differ in
socio-demographic measures, employment status, days of
sick leave, or MPSS. In contrast, ¢ tests indicated that
participants who dropped out scored lower on mental
health and higher on anxiety. However, post hoc ¢ tests
confirmed that participants who had dropped out of the
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CGuyepr and 1Gye,,, did not differ in the psychosocial status
at the pre-assessment.

Parametric procedures

As analyses of variance performed on baseline scores
revealed that the two treatment conditions did not differ
significantly in outcome measures, controlling for baseline
scores by analysis of covariance was not indicated. To
investigate rehabilitation effects on both pain-related
measures and the psychological outcomes of depressive
symptoms, anxiety, and somatization, two-way univariate
analyses of variance with repeated measurements
(ANOVARs) were conducted. The between-subjects factors
consisted of ‘treatment condition’ (CG vs. CGgepr VS. IGgepr)
and ‘gender’ (male vs. female); the within-subjects factor
‘time’ was comprised of the four sample points (pre-treat-
ment, post-treatment, 6-month follow-up, and 12-month
follow-up). For health-related quality of life, a two-way
MANOVAR was performed first. To locate effects on the
two subscales of health functioning, subsequent univariate
analyses of variance with repeated measurements
(ANOVARs) were carried out. The two-way univariate
ANOVAR for the subjective rehabilitation success was
performed with the following sample points: post-treat-
ment, and 6-month and 12-month follow-up assessments.
To control for possible heterogeneous variance-covariance
matrices, Greenhouse-Geisser corrections were used. To
identify dependent and independent mean differences,
mean comparisons by Bonferroni were conducted. The
significance level was not adjusted as the tests served to
generate hypotheses. All results were based on two-tailed
tests using P < 0.05. Interaction effects with time were
interpreted to focus on results with content validity. To
explore treatment effects on physical and pain-related out-
come measures, pairwise comparisons for physical health
and average pain intensity were performed post hoc.

All treatment effects for both groups with moderate and
high depressive symptoms (CGgepr, IGgepr) Were replicated
by 2 x 2 x 4 ANOVARs and a MANOVAR, when the
CG was excluded from the factor “treatment condition”.
To generate hypotheses regarding the needs of treatment of
participants with no and low depressive symptoms, this
treatment condition was included in the present analyses.

To evaluate the clinical significance of rehabilitation
effects, within-group effect sizes were calculated using
Cohen’s d [5], subtracting each assessment sample mean
(post, 6-, and 12-month follow-up) from its preceding
assessment sample mean and dividing by the standard
deviation of the preceding assessment (e.g., ES = (M. —
M,o)/SDp,). Selected between-group effect sizes were
also calculated by subtracting the mean of the control
group from the mean of the intervention group and dividing
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by the pooled standard deviation of both groups. Effect
sizes with d = 0.20 were considered to be small, d = 0.50
medium, and d = 0.80 large.

Non-parametric procedures

To examine rehabilitation effects on the days of sick leave
over the prior 3 months, Wilcoxon sign-rank tests with the
comparison of the three sample points (pre-treatment and 6
and 12 months after rehabilitation) were carried out sepa-
rately for males in the CG, females in the CG, males in the
CGyepr, females in the CGyepr, males in the 1Ggepr, and

females in the IGgep,. For simplicity, means and standard
deviations are depicted in Table 6 instead of mean ranks.

Results

Effects of treatment condition, gender, and time
on psychosocial outcome measures

MANOVAR and ANOVAR results for the psychological
and pain-related measures as well as subjective rehabili-
tation success are presented in Tables 2 and 3. In the two-

Table 2 Summary of MANOVAR and ANOVAR results for main effects of ‘treatment condition (TC)’, ‘gender (G)’, and ‘time (T)’ and

interaction effects on psychological outcome measures

Variable Factors

C G TC x G T TC x T GxT TC x G x T
Depressive symptoms
dfi» 2,193 1, 193 2,193 2.6, 4959 5.1, 495.9 2.6, 495.9 5.1, 495.9
F 73.21 5.68 3.03 23.93 7.71 1.60 0.59
P <0.001 0.018 0.051 <0.001 <0.001 0.196 0.712
2 0.431 0.029 0.030 0.110 0.074 0.008 0.006
Anxiety
dfi2 2, 190 1, 190 2, 190 2.6, 487.7 5.1, 487.7 2.6, 487.7 5.1, 487.7
F 61.42 2.59 0.60 33,51 4.46 2.60 1.19
P <0.001 0.109 0.553 <0.001 <0.001 0.061 0.314
2 0.393 0.013 0.006 0.150 0.045 0.013 0.012
Somatization
dfi 2 2,193 1, 193 2,193 2.4, 465.2 4.8, 465.2 2.4, 465.2 4.8, 465.2
F 23.35 8.54 0.64 15.33 1.63 2.37 0.65
P <0.001 0.004 0.527 <0.001 0.154 0.083 0.660
N2 0.195 0.042 0.007 0.074 0.017 0.012 0.007
SF-12
dfi» 4, 340 2,170 4, 340 6, 1024 12, 1024 6, 1024 12, 1024
F 24.33 222 1.46 21.10 3.56 271 1.59
P <0.001 0.111 0.214 <0.001 <0.001 0.013 0.089
N2 0.223 0.025 0.017 0.110 0.040 0.016 0.018
Physical health
dfi2 2,171 1, 171 2,171 2.6, 442.6 5.2,442.6 2.6, 442.6 5.2,442.6
F 2.53 0.27 0.45 11.65 0.52 0.74 1.12
P 0.083 0.601 0.636 <0.001 0.766 0.508 0.348
2 0.029 0.002 0.005 0.064 0.006 0.004 0.013
Mental health
dfi 2 2, 171 1, 171 2,171 2.7, 461.9 5.4, 461.9 2.7, 461.9 5.4, 461.9
F 54.06 4.46 2.09 32.01 6.76 4.78 2.06
P <0.001 0.036 0.126 <0.001 <0.001 0.004 0.063
N2 0.387 0.025 0.024 0.158 0.073 0.027 0.024

dfy > degrees of freedom
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Table 3 Summary of MANOVAR and ANOVAR results for main effects of ‘treatment condition (TC)’, ‘gender (G)’, and ‘time (T)’ and
interaction effects on pain-related outcome measures and subjective rehabilitation success

Variable Factors

TC G C x G T TC x T GxT TC x G xT
Average pain intensity
dfi2 2, 179 1, 179 2,179 29,5153 58,5153 29,5153 5.8,5153
F 6.30 2.44 0.47 19.71 0.95 0.42 1.52
P 0.002 0.296 0.626 <0.001 0.459 0.732 0.172
N2 0.066 0.006 0.005 0.099 0.010 0.002 0.017
Pain sites
dfi2 2,176 1, 176 2,176 2.7, 480.7 5.5, 480.7 2.7, 480.7 5.2, 480.7
F 4.13 16.43 1.60 9.85 0.85 2.32 1.80
P 0.018 <0.001 0.205 <0.001 0.522 0.080 0.104
N2 0.045 0.085 0.018 0.053 0.010 0.013 0.020
Subjective rehabilitation success
dfi 2 2, 185 1, 185 2, 185 1.9, 355.9 3.8, 3559 1.9, 355.9 3.8, 3559
F 0.61 0.55 0.15 7.78 1.59 0.45 1.46
P 0.545 0.461 0.858 0.001 0.180 0.630 0.216
N2 0.007 0.003 0.002 0.040 0.017 0.002 0.016

dfy > degrees of freedom

way MANOVAR for generic health functioning, the simple
interaction of treatment condition by time was statistically
significant. Thus, post hoc derived ANOVAR results were
interpreted.

Treatment condition by time

Univariate ANOVARs yielded a simple interaction effect
for depressive symptoms (Table 2). As shown in Table 4,
patients with moderate and severe depressive symptoms
benefited from both treatment conditions in the short-term.
Unexpectedly, patients of the CG showed a negative
rehabilitation effect during both follow-up assessments;
depressive symptoms were increased in the CG at the
6- and 12-month follow-up assessments compared to
baseline. The rehabilitation effect in the CGygepr did not
persist to follow-up assessments. In contrast, statistically
and clinically significant mid- and long-term effects were
found in the IGge,,. Regarding between-group compari-
sons, depressive symptoms in the 1Gqp,, were significantly
lower at the 6-month follow-up assessment than in the
CGdepr (P = 0.025, dyerween = —0.44),

A significant simple interaction effect was also observed
for anxiety. All patients showed significantly improved
anxiety levels immediately after rehabilitation. The favor-
able short-term effects of the CG evened out at the follow-
up assessments, and thus, anxiety scores at the 6- and
12-month follow-up assessments were not different from
the baseline scores. A regression effect was also found in
the CGgyep, at the 6-month follow-up assessment. At the

@ Springer

12-month follow-up assessment, anxiety scores were Sig-
nificantly improved in comparison with the baseline. In
contrast, anxiety levels of the IGgep,, were statistically and
clinically significantly improved at both follow-up assess-
ments. Furthermore, the IGgep,, reported significantly less
anxiety than the CGgep, at the 6-month follow-up assess-
ment (P = 0.010, dpctween = —0.50).

The subsequent ANOVARs for the physical and mental
components of health-related quality of life revealed a
significant interaction effect for mental health. Again, all
three treatment groups benefited substantially from the
rehabilitation in the short run. Regression effects were
found in the CG and the CGyep, at both follow-up assess-
ments; thus, follow-up assessment scores of psychological
well-being did not differ from the baseline scores. In
contrast, in the IGgep,, psychological well-being was sig-
nificantly improved 6 months after discharge, with an
effect size of dyimin = 0.85. Moreover, patients in the
IGgepr scored significantly higher on psychological well-
being than patients in the CGgep, at the 6-month follow-up
assessment (P = 0.030, dperween = 0.45). However, at the
post-treatment assessment, patients in the IGgep, scored
significantly lower on psychological well-being than
patients in the CGgepr (P = 0.001, dpeiween = —0.68).

Post hoc calculated within-group effect sizes for SF-12
physical health and average pain intensity indicated that the
CG improved in physical health and average pain intensity
across all three sample points compared to baseline mea-
sures with medium to large effect sizes. The CGgep, did not
show persisting rehabilitation effects on either physical
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Table 5 Means (M), standard deviations (SD), within-group effect sizes (ES), and pairwise comparisons (P values) for the significant simple

interaction ‘gender’ and ‘time’ for mental health

Variable Male Female Male Female

21 15 Iy ts 51 153 Iy H — 1 Hh — 1y 1 —ts W — 1 Hh — 14 t— 15
Mental health
M 4843 5290 49.07 46.26 42.74 5328 4697 4569 ES —0.50 —0.07 0.24 —1.25 —0.50 —-0.35
SD 9.01 7.67 11.61 9.83 8.40 7.15 10.82 9.16 P <0.001 0.619 0.049 <0.001 0.004 0.017

t, = pre, t, = post, t, = 6 months after, 5 = 12 months after rehabilitation

outcome measure at the follow-up assessments. The 1Ggep,
did show improved physical health at the 12-month follow-
up assessment, but no persistent treatment effects on
average pain intensity.

Gender by time

Gender-specific rehabilitation effects were ascertained by a
twofold ANOVAR for mental health. As shown in Table 5,
both genders benefited significantly from the rehabilitation
in the short run. The short-term effect size for females was
large, but for males moderate. In males, the favorable
short-term effect did not indicate persistency. Unexpect-
edly, males showed a negative treatment effect at the 12-
month follow-up assessment. In contrast, females did show
significantly improved psychological functioning at both
follow-up assessments compared to baseline. However, the
genders did not differ at the follow-up assessments.

Treatment and gender-specific effects on days
of sick leave

Wilcoxon sign-rank tests yielded that males in the CG
showed significantly decreased days of sick leave at both
follow-up assessments, whereas no significant reduction
could be observed among females in the CG (Table 6).
Males in the CGgepr did not show beneficial effects, but
females showed reduced days of sick leave at the 12-month
follow-up assessment. Both genders in IGgep,, improved in
days of sick leave at the 6-month follow-up assessment.

Discussion

Since prior research has provided evidence that psycho-
logical problems or manifest psychiatric disorders augment
chronicity of pain [6, 21, 22, 28, 31] and impair the reha-
bilitation outcome [23, 41], we designed a cognitive-
behavioral management training of depressive symptoms
for participants with moderate and severe depressive
symptoms to improve treatment outcomes in this high-risk
subpopulation. An inpatient program was initiated, as

@ Springer

patients with CLBP in Germany are used to be treated in
rehabilitation clinics far from home. However, few current
outpatient programs were designed, adapting inpatient
programs. These programs seem to be more accepted by
patients who show a higher stage of chronicity and are
more occupied at home. Short-, mid-, and long-term effects
on individual global improvement as well as pain-related,
psychosocial, and work-related measures were evaluated
among 199 consecutively admitted patients with CLBP
aged from 24 to 62 years. The newly developed inpatient
orthopedic rehabilitation program for patients with mod-
erate and severe depressive symptoms was compared to a
multidisciplinary standard rehabilitation program without
the additional psychological component in participants
with moderate and severe depressive symptoms. Addi-
tionally, effects of the standard rehabilitation were exam-
ined in patients with no and mild depressive symptoms.
Finally, in order to identify factors moderating the effec-
tiveness of our rehabilitation program, gender-specific
effects on the rehabilitation outcome were investigated.
These moderating factors could be acknowledged in future
conceptualizations of rehabilitation programs.

All patients benefited statistically and clinically signifi-
cantly from all three treatment conditions in psychological
and pain-related outcome measures in the short run.
Compared to the within-group effect size of ES = 0.77
reported by Pfingsten et al. [27], the effect size of the CG
was substantially lower, but effect sizes of both groups
with moderate and severe depressive symptoms were
substantially larger. Overall, the medium to large within-
effect sizes in the present study are in line with previous
results [7, 14, 24, 25, 39].

Treatment-dependent mid- and long-term rehabilitation
effects

Mid- and long-term rehabilitation effects were substan-
tially influenced by treatment condition and gender. The
results of ANOVARs indicated that patients in the CG did
not show stable treatment gains in anxiety and mental
health. These non-significant courses at the follow-up
assessments might be due to a floor effect. However,



Eur Spine J (2009) 18:1867-1880

1877

Table 6 Means (M), standard deviations (SD) and results of Wilcoxon sign-rank tests for days of sick leave

lGdepr

CGdepr

CG

lC}depr

CGdepr

CG

1ty — 15

15

n

=14

Iy — 15

Is

1]

I =1

ty— 15

Is

131

=14

iy ts5 21 iy ts 21 iy ts

141

Male

—0.89 —1.57 —1.88 —0.41 —2.65 —1.71 —0.95

—3.83
<0.001

—3.78
<0.001

Z
P

9.76
19.05

11.93
24.36

34.25

38.33

11.38
29.16

11.07
24.85

23.73

7.72
21.19

5.47
15.53

25.41

M

0.116 0.060 0.686 0.008 0.088 0.341

0.375

30.35

35.69

SD

Female

—1.55 —-0.71 —1.11 —-2.25 —0.93 —2.08 —1.70 —0.32

—1.76

VA
P

11.36
26.40

11.41

26.94

25.76
38.44

5.55
20.03

7.74

20.96

19.82
31.45

22.03 1294 1291
25.68  26.20

30.39

M

0.121 0.477 0.226 0.025 0.352 0.037 0.089 0.752

0.078

SD

CG control group with mild depressive symptoms, CGy,,,, control group with moderate and severe depressive symptoms, /G, intervention group with moderate and severe depressive

12 months after rehabilitation

= 6 months after, 5

pre, t4

symptoms. t,

unfavorable mid- and long-term effects on depressive
symptoms have been found. This might be attributed to the
accelerated chronicity over the course of the disease, which
is generally associated with increased depressive symp-
toms; a regression analysis showed that higher depressive
symptoms 6 months after rehabilitation were predicted by
a higher stage of chronicity and mental health prior to
rehabilitation [15]. Although the levels of depressive
symptoms were substantially below the clinical cut-off
score, this unexpected finding points to the assumption that
for this subgroup a preventive intervention with low-
intensity management of depressive symptoms might also
be recommended. Nevertheless, this adverse effect was
only shown in depressive symptoms; post hoc calculated
analysis supports that the patients benefited persistently in
physical health and average pain intensity from the mul-
tidisciplinary standard rehabilitation program.

Patients in the CGgepe showed non-significant or clini-
cally non-relevant improvements in psychological outcome
measures at both follow-up assessments. Hence, patients
with moderate and severe depressive symptoms who par-
ticipated in the multidisciplinary standard rehabilitation
without the supplemental psychological component did not
benefit. These results are in line with a pilot study, sug-
gesting insufficient rehabilitation success in psychosocial
outcome measures among this subgroup, which is affected
by considerable strain [23].

In contrast, within-group effect sizes for psychological
outcome measures among patients in the IGge, were
enhanced compared to the effect sizes in the CGgcp,. Thus,
short-term treatment gains in levels of depressive symp-
toms and anxiety were maintained until the 6-month fol-
low-up assessment, showing large effect sizes (depression:
dwithin: 1.1, anxiety: dyimin: 0.89). However, these short-
and mid-term improvements underwent slight regression
effects at the 12-month follow-up assessment. Addition-
ally, favorable short-term effects on mental health persisted
to the 6-month follow-up assessment, but could not be
maintained in the long-term. On the one hand, these results
confirm our expectation that our newly developed standard
rehabilitation program with a cognitive-behavioral man-
agement for depressive symptoms enhances rehabilitation
success and reduces important risk factors for a further
development of chronicity among this subgroup. However,
slight regressions lend support to the assumption that after-
care programs should be applied to stabilize short- and
mid-term treatment gains.

Moreover, in agreement with prior results and our
expectations, the cognitive-behavioral module revealed
beneficial persisting effects primarily on psychological
outcome measures, but not on pain-related measures [39].
However, patients who dropped out from all three condi-
tions showed an increased anxiety and decreased mental
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health. Thus, our results are generally restricted to patients
with less psychological strain. As both treatment conditions
with participants with moderate and severe depressive
symptoms who dropped out did not differ in the psycho-
social status at pre-assessment, it can be assumed that the
effect of our intervention was not overestimated.

Gender-specific mid- and long-term rehabilitation
effects

Consistent with our preceding study, females benefited
more from treatments than males [23]. Females showed
persistent improvements in mental health at both follow-up
assessments. In contrast, males improved in the short-term
only, but scored lower on mental health at the 12-month
follow-up assessment than at the pre-treatment assessment.
However, gender-specific treatment effects in the present
study were limited to mental health, which might be partly
attributed to the impact of the new program, inducing some
beneficial rehabilitation effects among males. In sum, to
maintain their substantial short- and mid-term improve-
ments, gender effects strengthen the assumption that
booster sessions might be indicated for both genders, but
especially for males.

The greater benefit among females in the present study
is similar to former results provided by Jensen [19],
showing greater improvements among females 18 months
after a multidisciplinary standard rehabilitation program
with a cognitive-behavioral treatment. The authors sug-
gested that the gender difference may be due to the fact that
compared to males, females had a greater need for the
specific coping strategies or a more efficient employment
of these strategies [19, p.76]. However, given the adverse
effects on mental health at the 12-month follow-up
assessment among males, it can be assumed that the stan-
dard rehabilitation with a cognitive-behavioral manage-
ment of pain facilitates dealing with emotional, cognitive,
and somatic aspects associated with pain. Reports from our
psychologists support the idea that these aspects were
unfamiliar to males. Similarly, Teuber et al. [32] empha-
sized that sick-role behavior is more compatible with the
feminine gender role than with the masculine gender role.
Thus, future conceptualizations of psychological treat-
ments for inpatient orthopedic rehabilitation among males
should take this aspect into account to enable greater
benefits from rehabilitation among males.

Mid- and long-term rehabilitation effects dependent
on treatment condition and gender

Slightly better outcomes for males and females in the

intervention group at the mid-term were suggested by non-
parametric analyses on days of sick leave. In addition, in

@ Springer

the CGgepr, females showed a significant reduction in sick
leave, but males did not benefit from the standard reha-
bilitation program. This finding is in line with prior results
from Jensen et al. [18, 19] which showed that cognitive-
behavioral therapy was more effective 18 months after
rehabilitation among females and decreased related costs
3 years after rehabilitation by about €137.509 per female
participant due to reduced sick leave.

General conclusions

Although results of the present study have to be interpreted
cautiously due to the non-randomized procedure, beneficial
short- and mid-term rehabilitation effects on psychological
outcome measures of the inpatient standard rehabilitation
program with a cognitive-behavioral management training
of depressive symptoms for patients with CLBP and
depressive symptoms were supported. In line with Sullivan
[31, p. 12], it can be stated that these treatment modules,
which are aimed at improving depressive symptoms,
‘deserve serious consideration as an integral component of
chronic pain rehabilitation’. However, the attenuated
increase in mental health from the pre- to post-treatment
assessment suggests that more strain might be generated by
the more intensive treatment during inpatient rehabilita-
tion. Future studies should investigate if other non-effec-
tive elements could be reduced to counteract these adverse
effects. Moreover, future studies should address the ques-
tion of the cost-effectiveness of the newly developed pro-
gram, which includes five more psychological sessions. We
found significant differences between the both treatment
groups with moderate and severe depressive symptoms in
depressive symptoms, anxiety, and mental health in the
mid-term. Furthermore, days of sick leave were reduced in
the intervention group but not in the control group in the
mid-term. Thus, a main source for increased indirect costs
in patients with CLBP [38] might be improved and thus
cover the costs of the additional psychological treatment.

In addition, a gender-dependent rehabilitation effect on
mental health suggests taking gender-specific aspects into
account for the conceptualization of psychological inter-
ventions in CLBP. Finally, regression effects support that
booster sessions during the first year after rehabilitation
[18, 19] or fading out sessions [2] might be highly rec-
ommended; this has been realized in these studies with
considerable long-term effects. Apart from this, our newly
developed program seems to be an effective avenue to
enable rehabilitation success in patients with CLBP and
depressive symptoms and prevent further development of
chronicity in this high-risk subpopulation.
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