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Symptom Scale, the KVS-D 65 + , which quantifi ed catastro-
phizing and avoidance beliefs. Fear of falling was measured 
with the Falls Effi cacy Scale-International. For the analysis, 
Wilcoxon signed-rank test for paired samples and an  α  level 
of .05 were chosen. For the qualitative evaluation, semistruc-
tured interviews were conducted with the patients and physical 
therapists explored indicators of feasibility such as demands, 
acceptability, satisfaction, adaptation needs, and implementa-
tion. For content analysis, codes were primarily derived deduc-
tively and complemented by inductively derived new themes. 
   Results:   A signifi cant increase in physical ability after the 
treatment was observed with an effect size (ES) of 0.95 
( P   =  .008). With regard to secondary outcomes, there was a 
statistically signifi cant decrease in pain intensity ( P   =  .029) 
and a reduction in catastrophizing (ES  =  0.91;  P   =  .021) 
and avoidance beliefs (ES  =  1.37;  P   =  .001). The interviews 
revealed good acceptance and satisfaction of the treatment by 
the patients and physical therapists. 
   Conclusion:   On the whole, the treatment appears effective 
and feasible. Apart from the benefi ts achieved by the partici-
pants, the study provides a basis for designing future studies 
at a higher level of evidence.   

 ABSTRACT 
   Background and Purpose:     Fear-avoidance beliefs in older adults 
with chronic low back pain (CLBP) can lead to disability. Graded 
exposure-based active physical therapy could be an option to 
enhance physical ability in older patients with CLBP. The purpose 
of this study was to develop a standardized graded exposure 
treatment according to the fear-avoidance model of musculo-
skeletal pain for older patients with CLBP and to examine its 
effectiveness and feasibility in the German health care system. 
   Methods:   The study represents a phase I/phase II trial of a 
complex intervention. Taking a fi rst step into the hierarchy 
of growing empirical evidence, a prospective 1-factor obser-
vational study was conducted with repeated measurements 
1 week before and within 2 weeks after the intervention. Three 
physical therapists, who completed an introductory workshop, 
provided the treatment in the form of individual therapies. Six-
teen participants 65 years or older with CLBP and perceived 
physical limitations were recruited. Four patient-reported 
outcome measures and semistructured interviews were con-
ducted. The primary outcome was physical ability measured 
with the Hanover Functional Ability Questionnaire. Secondary 
outcomes were the numerical pain rating scale, and an age-
specifi c and adapted 11-item short-form of the Patient Anxiety 
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   INTRODUCTION 

 Chronic low back pain (CLBP) is a common problem in 
older adults, leading to functional impairment and pain-
related disability. 1  ,  2  Recent epidemiological studies suggest 
a prevalence of about 30% for CLBP in this population. 3  ,  4  
Physical and psychosocial disability due to chronic pain 
is related to social restrictions and loss of function for 
activities of daily living. 5  ,  6  A recent study from the United 
States corroborated the interference of pain in the physical 
capacity of older adults. 7  Despite the interference of pain, 
treatment often seems inadequate. 8  

 International guidelines concerning chronic pain in older 
people recommend nonpharmacologic therapies both to 
avoid problems with multiple medications and to enhance 
functional capacity and well-being. 9  ,  10  The guidelines 
underscore the importance of treatments promoting physi-
cal activity. Recently, the MOBILIZE Boston Study demon-
strated the importance of physical exercise in older adults 
for maintaining health. 11  However, older adults experienc-
ing pain often restrict their physical activity. 12  Therefore, 
approaches promoting physical activity, including phys-
iotherapy, have to be suffi ciently adapted to the needs of 
this age group, such as the challenges due to comorbidities, 
functional limitations, strategically restricted activity, or 
unfavorable attitudes and beliefs regarding participation in 
active physical therapy modalities. 12  

 People with chronic pain often experience fear of pain or 
reinjury, as well as associated avoidance behaviors, both of 
which are well-known risk factors for the emergence of dis-
ability. 13  ,  14  This also pertains to older adults, 15-17  in whom 
fear of falling represents a further source of avoidance. 18  On 
the basis of the fear-avoidance model of chronic pain, Vlaeyen 
et al 19-21  used a series of single case studies to introduce a 
treatment approach called “graded exposure in vivo” to treat 
pain-related fear in patients with chronic pain. The treatment 
approach described in the literature starts with the identifi ca-
tion and building of a hierarchy of movements eliciting fear 
and avoidance, as well as the identifi cation of related dysfunc-
tional beliefs related to fear of reinjury or pain aggravation. 
The subsequent treatment steps consist of an initial patient 
education to disprove misconceptions, followed by gradual 
exposure in vivo to feared movements until patients feel 
confi dent in performing the movements without any support. 

 The approach described by the working group of 
Vlaeyen et al has afterward also been incorporated into 
treatments use by physical therapists for patients experienc-
ing chronic pain, with the aim to return them to activities 
of daily living. Macedo et al 22  and Bailey et al 23  reviewed 
randomized controlled trials relying on graded exposure 
and found encouraging results. Graded exposure was 

shown to be effective in reducing fear of pain, pain-related 
catastrophizing, pain intensity, and disability. 24  However, 
there have been no studies on an exposure-based therapy 
for CLBP, especially in older adults. 

 The aim of the present study was to test a cognitive-
behavioral exposure-based physical therapy program for 
older patients experiencing CLBP in a primary care setting. 
“Exposure-based” means the treatment is based on the prin-
ciples of graded exposure but administered only by a trained 
physical therapist instead of being paired with a psychologist 
as is otherwise customary. The present study represents a 
phase I/phase II trial of a complex intervention using quan-
titative and qualitative methods to examine the feasibility, 
acceptance, and potential effectiveness via a pilot study. 25    

 METHODS  

 Pilot Study Design 

 The pilot study represents a prospective, 1-factor observa-
tional study with repeated measurements. The trial aimed 
both to give a fi rst impression of effectiveness and to dem-
onstrate the feasibility of implementing the program in the 
target population of older adults and outpatient physical 
therapists. Quantitative measurements took place 1 week 
before and 2 weeks after the intervention. Qualitative semi-
structured face-to-face interviews were conducted within 2 
to 4 weeks after the individual completed the treatment. 
Consequently, quantitative and qualitative data are subject 
to the analysis.   

 Participants 

 Three experienced physical therapists (10-20 years of 
practice) were recruited voluntarily from an outpatient 
therapy center to be trained by the study team to deliver 
the graded exposure treatment. Patients were recruited 
by general medical practitioners from the department’s 
research network. Potential participants were screened by 
their physician for study enrollment based on the inclu-
sion and exclusion criteria. Before invitation to the initial 
assessment, patients were further evaluated for inclusion 
by the research team over the telephone. Study participants 
received fi nancial compensation both for travel and park-
ing costs and for time spent with the study procedures 
(therapies, assessment). Patients were eligible for inclusion 
if they were at least 65 years old, experienced chronic non-
specifi c low back pain for at least 3 months as diagnosed 
by a general practitioner, and if they perceived limitations 
in daily functions. Patients had to be able to walk, if neces-
sary with a walking aid. Exclusion criteria were “red fl ag 
pathologies” such as tumor, fracture, or infection, 26  severe 
psychological disorders, or severe mental or cognitive 
impairment, whereas other comorbidities were tolerated. 
To explore susceptibility for treatment, patients with differ-
ent levels of fear of pain and fear of falling were included. 

  Key Words:   chronic pain  ,   fear-avoidance beliefs  ,   graded 
exposure  ,   older adults  ,   physiotherapy 

 (J Geriatr Phys Ther  2017;40:51-59.   )
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 The calculation of the sample size was based on the 
expectation of a large treatment effect, a power of 80%, 
a signifi cance level of 5%, and an estimated correlation 
between the 2 subsequent measurements of  r   =  0.4. As a 
consequence, 13 participants were needed to test the prin-
cipal assumption about a signifi cant increase in functional 
capacity. 27  However, this number was increased to 16 par-
ticipants in order to make up for possible attrition.   

 Therapeutic Concept 

 A standardized treatment manual was developed on the 
basis of the procedure “exposure in vivo”, coined by 
Vlaeyen. 28  The aim was to adapt this cognitive-behavioral 
concept to the needs, resources, and life goals of older 
adults experiencing CLBP. Unlike the Vlaeyen study, this 
study focused on an older population and took place in a 
primary care setting. To lower the motivational threshold 
for the patients, and to facilitate subsequent implementa-
tion into the German health care system, patients were 
treated not by psychotherapists but by physical therapists 
with previous psychological training. Further adaptation 
referred to age-related comorbidities and fear of falling. 29  ,  30  

 A previously conducted systematic review was included 
to identify benefi cial modalities and factors to support 
activity promotion in this targeted older adult group. 31  
Results of the review and the treatment manual drafts 
created by the study team were presented to a panel of 
international experts from psychology, geriatric medicine, 
general practice, and physiotherapy to check both on the 
adaptation of the graded exposure approach and on age-
related adaptation needs. The panel discussed and helped 
shape the program confi guration, the treatment manual, 
study design and discussed and interpreted the results. 
Communication was facilitated by 2 general meetings and 
subsequent feedback via the Internet. In addition, the fi rst 
meeting featured a 1-day workshop on “exposure in vivo” 
offered by J. Vlaeyen and J. de Jong. 

 The fi nal program consists of 12 sessions of  45-minutes 
over a 9-week period. The fi rst 3 weeks featured 2 sessions 

each week; the fi nal 6 weeks featured only 1 session per 
week. The individually delivered sessions focused on dif-
ferent treatment aspects. Key components were as follows: 
determination of functional goals (session 1), establishment 
of a fear hierarchy (session 2), patient education (sessions 
2-4), graded exposure to activities causing fear (from ses-
sion 3 to 11), and transfer into everyday life and reevalu-
ation of the fear hierarchy (sessions 11 and 12) ( Table 1 ).  

 The establishment and reevaluation of the patient’s 
fear hierarchy were done using the Photograph Series of 
Daily Activities-German version-for the Elderly (PHODA-
G-ELD), which consists of 50 photographs representing 
frequently performed daily activities such as vacuum clean-
ing, climbing stairs, or putting on socks. 15  ,  32  The patients 
were instructed to observe each photograph carefully, to 
imagine performing the same movement, and to identify 
the extent that the movement shown would be harmful to 
their back. The participants then rated the depicted activity 
on a “harmfulness scale” ranging from 0 (not harmful at 
all) to 10 (extremely harmful). The psychometric proper-
ties of the PHODA-G-ELD are good (internal consistency 
Cronbach  α   =  0.97, retest reliability after 4 weeks  r  tt  =  
0.63). 32  Construct validity is corroborated by substantial 
correlations of the instrument with pain and disability. 15  ,  32  

 The brief educational sessions included information 
about differences between acute and chronic pain, the 
relationship between chronic pain and regular activity, and 
the role of pain-related fear, avoided activities, and pain 
memory. Since fear of falling and fear of pain are potential 
reasons for avoidance, 30  they were integrated into the edu-
cational sessions. At the beginning of the active treatment 
phase, the physical therapist addressed those activities asso-
ciated with a medium amount of fear on the PHODA-G-
ELD and then gradually progressed to those with a higher 
rating. Each practice of activity causing fear was carefully 
introduced by the physical therapist. Both before and after 
the performance of the activity, patients rated the level and 
reason of fear and their level of confi dence in the ability to 
perform this activity in the future. 

 Table 1.    Structure of the Graded Exposure Program  

Sessions 1-3 Sessions 3-11 Sessions 11-12

Assessment: pain, fear of falling, physical 

examination

Practice of graded exposure to feared activities as 

identifi ed by the PHODA:
Transfer into everyday life

Establishment of a fear hierarchy 

(PHODA-G-ELD)

1. Determination of today’s activity

2. Rating the probability of the feared sensation

3.  Physical practice of the feared activity (as 

depicted in the PHODA) until fears decreased 

signifi cantly

4.  Rerating of the feared sensation and of being 

confi dent in ability to practice the activity alone

Discuss prevention of fl are-ups

Determination of functional goals (GAS) Reevaluation of functional goals (GAS)

Patient education

Reevaluation of the fear hierarchy and 

emphasizing improvements in the selected 

activities

 Abbreviations: GAS, goal attainment scale; PHODA-G-ELD, Photograph series of Daily Activities-German version-for the Elderly. 
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 In the fi rst session, each patient chose 2 individual treat-
ment goals using the goal attainment scale (GAS). 33  ,  34  In 
case there was a marked fear of falling, reduction of this 
fear may also be incorporated into the list of goals. At the 
end of the treatment program, in the process of transferring 
the learned behavior into everyday life, patients learned to 
deal with perceived obstacles and new fears that may arise. 
Finally, the PHODA-G-ELD measurement was repeated 
to provide feedback for both the patient and the physical 
therapist.   

 Study Procedure 

 A psychologist (C.L.) and a psychotherapist (S.Q.) worked 
together to offer a 10-hour training session about the 
exposure-based treatment to the physical therapists. The 
training comprised the following topics: working with a 
standardized manual under study conditions; the biopsy-
chosocial model of illness, including the fear-avoidance 
model; the particularities of pain in older adults; the prac-
tice of building the fear hierarchy; imparting information in 
educational sessions; and the application of the exposure-
based treatment with trial therapy sessions. 

 The patients were recruited by primary care physicians 
and subsequently referred by the study team for treatment 
to 1 of the 3 physical therapists. Treatments took place 
at the rehabilitation center. One week before and within 
2 weeks after completion of the treatment, each patient 
visited the study center to complete the standardized self-
report measures of functional capacity (primary outcome) 
and catastrophizing and avoidance beliefs, pain intensity, 
and fear of falling (secondary outcomes). In addition, all 
patients and physical therapists participated in individual 
semistructured face-to-face interviews at the study center 
within 2 to 4 weeks after treatment. 

 While conducting the treatment, the 3 physical thera-
pists taped 2 sessions for review by the psychologist and 
the psychotherapist to check on adherence to the treatment 
regimen. All videos were reviewed by the psychologist and 
the psychotherapist, who offered the training for the physi-
cal therapists. Besides 2 group supervision meetings to give 
feedback to the physical therapists, they were free to clarify 
any questions by phone or e-mail at any time during the 
treatment process.   

 Outcome Measures 

 Functional capacity was designated as primary outcome 
because it appears to be an indicator of an autonomous life 
and relevant for community-dwelling older adults. As the 
suspected mechanisms of the procedure involve reduction 
of catastrophizing and avoidance beliefs and fear of fall-
ing, those were chosen, together with pain intensity, for 
secondary outcomes. Functional capacity was measured 
by the Hanover Functional Ability Questionnaire (HFAQ), 
a frequently used instrument for the assessment of back 

pain–related disability in German-speaking regions, and a 
scale with good psychometric properties. The values mea-
sured are transferred into percent scores that indicate the 
functional state of the individual. The minimal clinically 
relevant difference is 12%; scores below 60% are assumed 
to depict disability. 35  A comparison of the HFAQ with 
the Roland and Morris Scale in a German population 
demonstrated good internal consistency of both scales ( r   >  
0.85), a retest reliability of 0.91, and an intercorrelation of 
both scales of 0.75. 36  Correlations with further disability 
measures indicate a concurrent validity of the HFAQ that 
is equivalent to the Roland and Morris Scale. The HFAQ 
was chosen, which is especially advantageous for older 
adults because it only consists of 12 items, without los-
ing psychometric quality compared with the Roland and 
Morris Scale. 

 For secondary outcomes, pain intensity was rated on an 
11-point numerical rating scale (NRS), where 0  =  no pain 
and 10  =  worst pain, using the approach recommended by 
von Korff et al. 37  The authors suggest an average value of 
the worst, the current, and the average pain intensity over 
the past 3 months. In this article, the average value of these 
3 ratings within the last week before the initial and fi nal 
assessments is reported, respectively. Internal consistency 
of the subscales is moderate to good (Cronbach  α   =  0.68-
0.88). 38  

 Catastrophizing and avoidance beliefs were measured 
using an age-specifi c and adapted 11-item short-form of the 
Patient Anxiety Symptom Scale, 39  the KVS-D 65 + , which 
is validated in the German language. The KVS-D 65 +  
consists of 2 subscales, Catastrophizing and Avoidance. 
Patients report on 6-point Likert scales ranging from 0 
(never) to 5 (always) how frequently they have the percep-
tion of pain-related fearful thoughts or how often they 
perform pain-avoiding behavioral responses. A mean score 
of each subscale is created by dividing the sum of the cat-
egory by its number of items. The questionnaire is reliable 
(retest  r   =  0.67-0.70) and valid (Cronbach  α   =  0.87-0.92 
for the total scale and from 0.71 to 0.89 for the subscales 
Catastrophizing and Avoidance). 40  

 Fear of falling was measured with the Falls Effi cacy 
Scale-International 41  in its validated German version. 42  The 
scale comprises 16 items that relate to different advanced 
activities of daily living. For each item, participants are 
asked to state how concerned they are about the possibil-
ity of falling. Scores range from a minimum of 16 (low 
fear of falling) to a maximum of 64. The scale shows high 
validity ( α   =  .96) and retest-reliability ( r   =  0.96). 41  Patient 
satisfaction was measured with an additional question on 
an 11-point NRS, with scores ranging from 0 (not at all) 
to 10 (completely satisfi ed). For patient demographics, age, 
sex, and years of education were collected in a case report 
form. Finally, at baseline, there was a screening for depres-
sion utilizing the 15-item Geriatric Depression Scale. 43  ,  44  
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Scores 5 points or less refl ect no depression. The scale is 
reliable (split-half reliability  r   =  0.90) and valid ( α   =  .91) 
in discriminating patients with a depression disorder. 

 For the face-to-face interviews of patients and physi-
cal therapists, the study team developed semistructured 
interview guides for both groups, examining key themes 
related to feasibility. 45  Topics covered were demands, 
acceptability (appropriateness, comprehensibility, satisfac-
tion, goal attainment, and individual changes), adaptation 
needs (program, treatment manuals, therapists’ training 
and supervision), and practicality and implementation 
within the primary care setting. Patient interviews were 
conducted within 2 weeks by 2 authors (C.L., K.K.). For 
reasons of practicality, patients’ answers were written 
down verbatim during the interviews. Therapist interviews 
were conducted by 1 author (C.L.), audiotaped, later tran-
scribed verbatim, and then analyzed using MAXQDA 11 
(2010; VERBI Software Consult, Sozialforschung GmbH, 
Berlin, Germany).   

 Quantitative and Qualitative Analyses of Data 

 All quantitative data analyses were conducted using the 
IBM SPSS Statistics for Windows, version 19.0 (released 
2010; IBM Corp, Armonk, New York). To test the 
assumptions, the Wilcoxon signed-rank test for paired 
samples was used. This was due to the small number of 
participants and not normally distribution of data, respec-
tively. The  α  level for statistical signifi cance was set .05. For 
analysis of qualitative data, a content analysis was initially 
performed by one interviewer (C.L.) and trustworthiness 
verifi ed independently by a second (K.K.); discrepancies 
were resolved by consensus. The coding tree was deduc-
tively derived from the interview guide and supplemented 
by inductively derived new themes. 

 The study was approved by the local ethics committee 
of the Philipps-University Marburg (ethical approval from 
May 14, 2010; reference no. 66/10) and is in accordance 
with the Declaration of Helsinki 1975, revised Hong Kong 
1989. Informed consent was obtained from all patients and 
the 3 therapists.    

 RESULTS  

 Quantitative Results 

 General practitioners recruited patients during their regular 
consultations between November 2012 and April 2013. 
Patient demographics at baseline are described in  Table 2 . 
All participants completed the intervention and participat-
ed in all assessments without any missing data. No serious 
adverse events were observed in any of the participants.  

  Table 3  depicts the individual scores of the patients in all 
outcome variables at baseline and 2 weeks posttreatment. 
On average, depression scores are low, except for 1 patient. 
All but 3 patients (81%) improved in functional ability, and 
11 (69%) of the 16 participants had clinical meaningful 

results. Regarding group changes,  Table 4  shows that the 
primary outcome functional ability improved by an aver-
age of 16.9%, a change that is statistically signifi cant and 
represents a large effect size. With regard to the secondary 
outcomes, there was a statistically signifi cant decrease in 
catastrophizing and avoidance, with a large effect size in 
the reduction of avoidance. In addition, there was a statisti-
cally signifi cant decrease in pain intensity; fear of falling did 
not change signifi cantly.     

 Qualitative Results 

 Reasons for avoidance behavior, documented by the 
physical therapists before and after the performance of 
each activity causing fear in the sessions, were fear of pain 
(mentioned in 37% of the cases), fear of falling/dizziness 
(24%), fear of injury/harmfulness (18%), and nonspecifi c 
exacerbation/loss of strength (21%). 

 In the interviews, 14 of the 16 patients stated they 
were very satisfi ed with the outcome. They reported being 
more active despite their pain and experiencing less fear. 
Several patients reported that they had continued setting 
new activity-based goals. Disappointment in 2 patients 
was due to divergent expectations (“I thought it would be 
something new from medicine,” P10; “I rather expected 
manual therapy,” P15). On the whole, patients accepted 
the duration and frequency of the sessions and indicated 
the series of age-specifi c photographs as being very useful. 
Half of them, however, suggested incorporating more or 
different photographs into the PHODA-G-ELD. 

 All 3 physical therapists emphasized the importance of 
the workshop, especially the practice therapy sessions, prior 
to the trial. Although the preparation was rated as suffi cient, 
there was a desire to augment it with training on commu-
nication skills, especially with regard to both resistance and 
negative perceptions. In addition, therapists expressed the 
desire for more frequent supervision. They rated the manual 
as being essential and the photographs as very useful to 
confront the patients with feared and avoided behavior. 
They felt themselves challenged by a distinction between 
irrational fear and functionally justifi ed fear. On the whole, 
however, they believed that the treatment could be incorpo-
rated into physiotherapeutic practice. Finally, the therapists 
suggested some changes to the program. They would have 
liked photographs with different seasonal activities and 

 Table 2.    Patient Demographics  

Characteristic All Participants (N  =  16)

Age, mean (SD, range), y 72.6 (4.7, 65-80)

Sex: Female, n (%) 10 (62.5)

Education  ≤ 10 y, n (%) 14 (87.5)

Depression, mean (SD), Geriatric 

 Depression Scale
2.8 (3.2)

 Abbreviation: SD, standard deviation. 
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proposed better incorporating the prevention of falls. They 
felt that the standardized program does not allow for day-
to-day changes in physical restrictions of the patients. With 
regard to the evaluation, they suggested a functional test 
that allowed better observation of the actual behavior.    

 DISCUSSION 

 The purpose of the present study was to test the feasibil-
ity and preliminary effectiveness of a cognitive-behavioral 
graded exposure treatment delivered by physical therapists 

in a primary care setting. In contrast to traditional physical 
therapy treatment approaches where mostly a combination 
of passive techniques and muscle strengthening or aerobic 
conditioning exercises are applied, the graded exposure 
approach directly confronts patients with specifi c feared 
movements and related misconceptions. A convenience 
sample of 16 older patients with chronic nonspecifi c back 
pain participated in the study. All 16 fi nished the treatment 
and provided a complete set of data. This clearly shows the 
high motivation of the sample and may be a prerequisite 
for a benefi cial outcome. 

 Table 3.    Individual Outcomes of Patients at Baseline and 2 Weeks Posttreatment  

Patient Sex
Age, 

y
Depression 

(GDS) (0-15)
Functional Ability % (HFAQ) 

(Primary Outcome)
Pain Intensity 
(NRS) (0-10)

Catastrophizing 
(KVS-D 65 + ) (0-5)

Avoidance Beliefs 
(KVS-D 65 + ) (0-5)

Fear of Falls 
(FES-I) (16-64)

Pre Post Difference Pre Post Pre Post Pre Post Pre Post

1 Male 78 3 62.5 75.0  + 12.5 5.7 3.3 3.2 0.7 3.6 1.2 29 24

2 Female 78 0 41.7 70.8  + 29.1 6.0 5.0 1.0 2.0 2.8 1.6 23 25

3 Female 78 4 20.8 37.5  + 16.7 7.0 7.0 4.0 1.7 4.6 1.8 49 29

4 Male 80 2 70.8 100  + 29.2 7.0 4.3 3.3 0.8 4.6 0.4 18 17

5 Female 67 4 62.5 83.3  + 20.8 5.7 3.0 2.5 1.3 1.0 0.4 22 20

6 Female 78 0 37.5 95.8  + 58.3 10.0 4.0 1.7 0.7 2.4 0.0 36 18

7 Female 69 0 75.0 83.3  + 8.3 4.7 5.3 0.7 1.8 0.8 1.4 22 21

8 Male 68 3 75.0 87.5  + 12.5 6.3 5.7 0.7 0.3 2.8 1.4 22 18

9 Female 72 0 41.7 75.0  + 33.3 6.0 6.0 2.5 1.0 2.6 0.6 23 20

10 Female 72 4 62.5 50.0  – 12.5 8.3 7.7 2.2 2.2 4.0 3.6 20 21

11 Male 65 13 66.6 41.7  – 24.9 7.3 9.0 1.7 2.7 3.4 1.0 29 51

12 Female 72 2 29.2 70.8  + 41.6 6.0 4.3 2.0 0.0 1.6 0.2 43 30

13 Male 75 5 62.5 70.8  + 8.3 7.0 6.3 2.7 1.3 3.4 1.6 23 26

14 Male 72 3 41.7 66.7  + 25.0 6.9 7.0 3.5 3.2 3.2 3.2 18 23

15 Female 71 0 66.7 62.5  – 4.2 5.0 4.3 1.3 0.8 4.2 2.4 22 23

16 Female 67 2 79.2 95.8  + 16.6 4.3 2.0 2.3 1.3 3.0 2.0 24 22

 Abbreviations: FES-I, Falls Effi cacy Scale-International; GDS, Geriatric Depression Scale (scores  ≤ 5 points refl ect no depression); HFAQ, Hanover Functional Ability Questionnaire (0%-100%, 

clinical relevant disability  < 60%); KVS-D 65 + , German adapted 11-item short-form of the Patient Anxiety Symptom Scale; NRS, numerical rating scale; Post, posttreatment; Pre, pretreatment. 

 Table 4.    Changes in Primary and Secondary Outcomes  

Variable Pretreatment Posttreatment  Z  P Effect Size

Primary outcome

 Functional ability (HFAQ), mean (SD) 56.0 (17.9) 72.9 (18.5)  − 2.67 .01 0.95

Secondary outcomes

 Catastrophizing (KVS-D 65 + ), mean (SD) 2.2 (1.0) 1.4 (0.9)  − 2.31 .02 0.91

 Avoidance (KVS-D 65 + ), mean (SD) 3.0 (1.2) 1.4 (1.0)  − 3.27 .00 1.37

 Pain intensity (NRS), median (interquartile range) 6.0 (1.3) 5.2 (2.8)  − 2.18 .03 …

 Fear of falls (FES-I), mean (SD) 25.9 (9.0) 24.3 (8.1)  − 1.09 .278 0.18

 Abbreviations: FES-I, Falls Effi cacy Scale-International; HFAQ, Hanover Functional Ability Questionnaire (functional ability in %); KVS-D 65 + , German adapted 11-item short-form of the Patient 

Anxiety Symptom Scale; NRS, numerical rating scale; SD, standard deviation;  Z , Wilcoxon signed-rank test for paired samples  Z  statistics. 
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 Functional ability as the primary outcome increased 
considerably with a large effect size. This may be due to 
a decline of negative perceptions, such as catastrophizing 
and avoidance behavior. As avoidance behavior is part of 
the treatment focus, the large effect size in this variable also 
suggests training effectiveness. Average pain intensity within 
the last week also shows improvement in two-thirds of the 
patients. Falls effi cacy, however, remained constant through-
out the treatment. The mean of this variable was admittedly 
low before treatment and therefore is less likely to change. 

 The results of this study corroborate the fi ndings of 
Beissner et al, 46  who examined the feasibility of a combined 
exercise and cognitive-behavioral group program for older 
adults with CLBP. The authors found an average improve-
ment in disability of 22%. Mailloux et al 47  and Weiner et al 48  
also used an activity-promoting treatment in groups of older 
patients with back pain. They, too, found an improvement 
in disability between 10% and 13%, albeit in the study of 
Weiner et al only in combination with transcutaneous elec-
trical nerve stimulation. The present results exceed those 
of a previous study we performed with physiotherapeutic 
interventions in a group setting. 49  Neither participants in 
the control group, who received additional placebo ultra-
sound, nor participants in the intervention group, who 
received additional motivational counseling by the physi-
cal therapists to promote behavioral changes in activity, 
attained clinically meaningful improvement of functional 
ability. The superiority of the actual results could be due to 
the individualized approach that addresses fear avoidance, 
previously shown to be a risk factor for disability. 15  

 The individual results show that 3 patients (patients 10, 
11, and 15) did not improve with regard to functional abil-
ity. Patient 10 had received a diagnosis of advanced osteo-
porosis and felt herself strained by caring for her husband 
who was disabled. Lack of success in patient 11 is possibly 
due to a high score in depression, as measured by the 
Geriatric Depression Scale, and a strong belief in the bio-
mechanical model of disease, as perceived by the physical 
therapist during treatment. The reason for a slightly worse 
functional ability in patient 15 may be lack of adherence 
caused by different treatment expectations (as observed by 
the physical therapist). In general, the treatment showed 
benefi cial effects in nearly all of the patients and seems to 
be appropriate for functionally impaired participants open 
to a biopsychosocial model of pain. The supervision videos 
revealed that the presence of the physical therapist during 
exposure to previously avoided activities seemed to be 
essential in prompting new behavior. 

 The interviews show that the physical therapists were 
motivated and enabled to integrate cognitive-behavioral 
exposure-based techniques into their work. This is in 
accordance with fi ndings of Archer et al, 50  Bach et al, 51  
and George et al, 52  with different cognitive-behavioral 
techniques in different health care systems. In addition 

to the topics of the initial workshop, the therapists sug-
gested incorporating teaching communication skills to be 
better enabled to discern which patients need additional 
psychotherapy. 

 Moreover, physical therapists felt the challenge to dis-
criminate between the avoidance of activities that may be 
due to fear and those due to functional limitation. Older 
people with chronic back pain often have multiple pain 
sites and comorbidities that need to be addressed. 7  Life 
goals are different from those of younger people, and activ-
ity restriction is often a result of paradoxical beliefs. 12  ,  53  
In the patient group presented here, fear of pain was the 
most frequent concern whereas fear of falling was the 
dominant fear in a group studied by Hadjistavropoulos 
et al. 30  Therapists must be able to determine the reasons for 
avoidance behavior. A more explicit incorporation of falls 
prevention could be added by drawing from established 
treatment programs. 

 A treatment manual contributed to facilitating the 
work of the physical therapists. An advantage of the 
present study was a standardized treatment procedure 
and the adherence to the manual that was reinforced by 
supervision and video recordings. Several limitations to 
the study exist. The convenience sample was recruited 
by general practitioners on the basis of fi rst-come 
fi rst-served, and there are no data on the refusal rate. 
Possibly, participants were highly motivated, an assump-
tion also corroborated by the high rate of adherence and 
the complete lack of missing data. For the present, this 
article only reports short-term effects of the treatment. 
Moreover, the results rely on self-report data that should 
be complemented by functional tests and behavioral 
observation in the future. A major limitation of the study 
is its quasi-experimental design, as no control condition 
was available. Many authors conclude that there is no 
“one-size-fi ts-all” strategy for patients with chronic pain 
looking to achieve substantial effects in disability or qual-
ity of life. Future studies have to investigate which patient 
groups will gain most from a physiotherapeutic approach 
based on psychological principles. 

 Nonetheless, the study ought to be an important 
step within the hierarchy of growing evidence about the 
treatment of fear avoidance in older adults. Given the fact 
that there are different levels of evidence in the process of 
research, studies that represent a lower level of evidence 
are considered to be a requisite of more advanced research. 
The present study showed that the treatment is feasible in 
the German health care system and that the collaboration 
between primary care physicians, physical therapists, and 
psychologists show benefi cial effects. Moreover, knowing 
the effect size of the treatment may facilitate subsequent 
power calculations. Randomized controlled studies are 
cost-intensive and need to be founded on low-cost studies 
with a less refi ned methodology.   
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 CONCLUSION 
 Exposure-based treatment applied by physical therapists 
in collaboration with primary care physicians and psy-
chologists showed promising results with respect to treat-
ment outcomes and feasibility. It seems to be suitable for 
older patients who have chronic pain with fear-avoidance 
behavior and are functionally impaired. Apart from the ben-
efi ts achieved by the participants, the study offers practical 
guidance for physical therapists and also facilitates further 
research. On the basis of our data, investigators are encour-
aged to methodologically design more refi ned studies.      
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