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Abstract

Background: Low back pain (LBP) is one of the most common musculoskeletal disorders worldwide. The National
Disease Management Guideline (NVL) “Non-specific LBP” is a practical decision-making aid for both physicians and
non-medical professionals in Germany to improve quality of health care. Although LBP is the most frequent diagnosis
resulting in physical therapy treatment, information on the current management of patients with LBP and guideline
adherence is limited. The objective of this study was to evaluate the current physical therapy management of patients
with LBP in Germany, and to explore guideline adherence to the NVL “Non-specific LBP” recommendations.

Methods: An online survey among physical therapists working in Germany was conducted based on the
recommendations given in the NVL “Non-specific LBP”. Participants were recruited using a snowball sampling
approach and invited to complete the questionnaire. Guideline adherence was evaluated by comparing the
survey findings with the recommendations of the NVL.

Results: In total, 1361 physical therapists (41 years of age (SD 11); 839 female, 514 male; 16 years of clinical
experience (SD 10)) completed the survey.
Fifty percent (n = 675) of our respondents adhered to the recommendations of the NVL on the therapeutic diagnostic
process, and 72% (n = 973) to the recommendations concerning treatment. The guideline adherence across the entire
management process (i.e., both diagnosis and treatment) of LBP was 38% (n = 513). German physical therapists
predominantly provide active interventions, e.g., exercise therapy, but also use interventions with low or conflicting
evidence, respectively. Massage and Kinesio Taping were frequently used despite being not recommended. Less than
one third of study participants (n = 400, 29%) answered to know the NVL or had dealt with its recommendations.

Conclusions: In the management of LBP, overall guideline adherence among German physical therapists was 38%
with higher adherence in the treatment section than in the physical therapeutic diagnostic process. Widespread
employment of implementation strategies and removal of existing barriers against the application of evidence-based
guidelines could facilitate the transfer of scientific evidence into clinical practice and contribute to optimize the quality
of health care.
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Background
Low back pain (LBP) is defined as pain or discomfort in
the lumbosacral region, localised below the last rib and
above the gluteal crease, with or without referred leg
pain [1, 2]. While LBP can result from known or un-
known abnormalities or diseases [3], in more than 85 %
of cases LBP is considered non-specific [4]. While most
episodes are short-lasting and without, or with little last-
ing consequences, recurrent episodes are common and
LBP is increasingly being understood as a long-lasting
condition with varying trajectories [3]. As one of the
most common musculoskeletal disorders in modern so-
ciety with a global point prevalence of 9.4 % [5], LBP is a
leading cause for disability and work absence [5–7], and
causes considerable burden on individuals, their families,
the economy, and health care systems [8].
A biopsychosocial approach is recommended for the

assessment and management of non-specific LBP, con-
sisting of self-management, physical and psychological
interventions, as well as some forms of complementary
medicine [9]. Physical therapists play a key role in the
management of LBP and interventions offered by phys-
ical therapists such as exercise therapy are considered a
first-line treatment for chronic LBP [9].
In March 2017, the second version of The National

Disease Management Guideline “Non-specific LBP” (in
German: Nationale VersorgungsLeitlinie (NVL)) was
published based on available evidence and clinical ex-
perience [1]. The guideline is intended to be a practical
decision-making aid for both physicians and non-
medical professionals, e.g. physical therapists, to improve
the quality of health care [1]. In contrast to other coun-
tries, physical therapy in Germany is still considered an
assistant health profession and therapists are only
allowed to provide physical therapy services with a phy-
sician’s prescription, which is based on the German cata-
logue of therapies [10].
In a systematic review, Zadro et al. [11] determined

guideline adherence of physical therapists when man-
aging musculoskeletal conditions. Based on surveys com-
pleted by physical therapists, the median percentage of
participants who chose recommended treatments for
LBP was 35 %, 44 % for treatments not recommended,
whereas treatments with an open recommendation were
provided by 72 % of physical therapists. According to
Hanney et al. [12], early evidence-based treatment can
advance the recovery of patients with LBP and reduce
health care utilization and costs. However, physical ther-
apists rarely seem to follow evidence-based guidelines

when managing musculoskeletal conditions. Perceived
barriers to using guidelines in clinical practice include,
for example, lack of time, poor availability, and limited
access to guidelines [13].
The systematic review by Zadro et al. [11] does not in-

clude a single study from Germany and overall there is lit-
tle research on the current physical therapy management
for musculoskeletal disorders in Germany [14, 15]. The re-
sults of this review cannot simply be applied to the Ger-
man health care system, since unlike in Germany, physical
therapists in other countries, e.g. the Netherlands, Great
Britain or the USA, are more independent in their deci-
sion about physical therapy treatments as they are not
bound to a physician’s prescription. An investigation of
the physical therapy management in Germany is necessary
to identify possible overuse, underuse and misuse of phys-
ical therapy, and to explore barriers to using guidelines
specific to its health care system.
The objective of this study was to evaluate the current

physical therapy management of patients with LBP in
Germany, and to explore guideline adherence to the
NVL “Non-specific LBP” recommendations. As an aca-
demic level of physical therapy education is not
mandatory in Germany, and the German physical ther-
apy education does not meet the requirements of direct
access [16], we hypothesized guideline adherence in Ger-
man physical therapists to be low.

Methods
The study was a priori registered with the German Clin-
ical Trials Register (DRKS-ID: DRKS00012607), which is
linked to the International Clinical Trials Registry Plat-
form from the World Health Organization [17]. Ethical
approval was obtained from the ethics committee of the
German association of physical therapists (Deutscher
Verband für Physiotherapie e. V., Ethics Committee No.:
2017-08).

Study design
For the reporting of this study, the Checklist for Reporting
Results of Internet E-Surveys (CHERRIES) [18] was used.
This cross-sectional study was conducted as a nation-

wide open online survey among physical therapists. Data
were collected between October and December 2017.
Study participants received written information about
purpose, extent, and data storage of the study. By initiat-
ing the survey, participants gave informed consent for
data analysis and publication. Completion of the survey
via a survey link was voluntary, with no incentives
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offered. Participation was anonymous, and participants
had the option of declining to answer specific questions
or to leave the questionnaire blank.

Questionnaire
A self-administered questionnaire was developed based
on the NVL “Non-specific LBP” chapters on diagnostics
and non-pharmacological therapy (see Additional file 1
on the eAddenda for the complete online survey in Ger-
man language and Additional file 2 for a translated Eng-
lish language version of the questionnaire). Although in
international guidelines a core recommendation is to ad-
vice patients to stay active and educate patients to sup-
port self-management [19, 20], we did not include this
chapter of the NVL in our study. Advice and education
should primarily be provided by physicians in Germany
since not addressed by the German catalogue of therap-
ies [10], acknowledging that physical therapists might
give advice and educate patients within physical therapy
sessions in an informal way. This questionnaire served
to collect information on (1) participants’ demographics,
(2) the physical therapeutic diagnostic process of LBP,
(3) the treatment of LBP and (4) the application of clin-
ical practice guidelines (CPG) and perceived barriers.
We used a mix of multiple-choice questions and yes/no-
questions. For all items, there was a non-response op-
tion. To assess the current clinical practice, study partic-
ipants were asked to rate different treatment modalities
for acute and chronic LBP on a 4-point Likert-type scale
(where 1 = never, 2 = sometimes, 3 = often, 4 = always).
Items were listed alphabetically to avoid any influence of
display order. Questions regarding participant’s aware-
ness of the NVL and the application of CPGs in general
were developed by the authors. Respondents who denied
using guideline recommendations in clinical practice
were asked for their perceived barriers based on com-
mon barriers described in the literature [21].
For the online questionnaire, SoSci Survey was used, a

free of charge online tool for research projects (www.
soscisurvey.de). The survey was accessible online with-
out restrictions (password or registration) via an internet
link to the SoSci Survey platform. Study participants
were estimated to be able to complete the questionnaire
within 10–15 min. The sequence of items and thus, the
number of pages and items per page, were individually
adjusted using filter questions. The maximum number
of pages was 27. In case of missing answers, participants
were reminded to complete all questions before submis-
sion. To ensure an accurate data collection process and
to avoid bias, there was no possibility to go back to the
previous pages once participants had proceeded to the
next page. Technical conditions did not allow determin-
ing unique visitors of the survey.

To improve quality and understanding of the ques-
tionnaire, a pre-test was conducted with 10 physical
therapists. Pre-test participants were asked to point out
any difficulties in understanding, semantics, conception
or layout. All results obtained in this process were dis-
cussed within the study team, resulting in minor
adjustments.

Participants
We recruited physical therapists who had been prac-
ticing in Germany, were at least 18 years of age, and
were able to read and speak the German language.
The recruitment of participants was initiated through

announcements and calls on different physical thera-
peutic networks, articles in newsletters, social media and
relevant internet platforms and personal contacts of the
study team. Persons contacted through the different
strategies were encouraged to further distribute the par-
ticipation invitation. Thus, a “snowball sampling” ap-
proach has been used. No power calculation was
performed due to the exploratory nature of this cross-
sectional survey. However, we had targeted a total sam-
ple size of 1000 participants to allow regression analyses
with subgroups of sufficient sample size. We had not de-
fined a maximum number of participants for the survey.

Data analysis
Only complete questionnaires were analysed. Data were
qualitatively checked for plausibility by two authors and
discussed in case of differing assessments.
Statistical analysis was performed using the software R

Version 3.3.2 (The R Project for Statistical Computing,
Vienna, Austria).

Current clinical practice and guideline adherence
Participants’ characteristics and current clinical practice
were analysed using descriptive statistics such as fre-
quency distribution and percentages.
Guideline adherence was defined as the accordance

between guideline recommendations and the therapists’
treatment or diagnostic choices. Guideline adherence
was determined using a point-based system. For both
treatment and diagnosis, the benchmark for good adher-
ence was set at ≥ 80 % [22] of the maximally achievable
points.
To determine guideline adherence in the physical

therapeutic diagnostic process, 23 items were evaluated.
The NVL is an interprofessional guideline and contains
information for physicians and other health care profes-
sionals. Thus, in order to be considered as criteria for
guideline adherence in relation to the physical thera-
peutic diagnostic process, aspects listed in the NVL also
needed to be listed in the CPG for LBP published by the
Royal Dutch Society for Physical Therapy (KNGF) [20].
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Further aspects of the NVL, which were not mentioned
in the KNGF guidelines were discussed by the study
team and supplemented if they were deemed to be rele-
vant in the German physical therapeutic context.
The categorical data for the questions regarding treat-

ment options were dichotomised. If treatment modalities
were recommended in the NVL (↑↑ = strong recommen-
dation for a treatment or ↑ = recommendation for a
treatment), the answers ‘always’ and ‘often’ were
awarded one point. In case of negative recommendations
(↓↓ = strong recommendation against a treatment or ↓ =
recommendation against a treatment), the answers
‘never’ and ‘sometimes’ were awarded one point. Treat-
ments with an open recommendation (↔) were not con-
sidered in the scoring system. In the treatment section,
the highest achievable point score was 32.
Combining guideline adherence of the physical thera-

peutic diagnostic process and the treatment section, a third
dependent variable was defined. Participant’s total guideline
adherence was fulfilled if at least 80 % of the maximum
number of points in each section had been achieved.

Possible determinants in guideline adherence
Associations between participants’ characteristics and
their guideline adherence were assessed using explora-
tory univariate logistic regression and reported as OR
and 95 % CI. Guideline adherence was dichotomized in
adherence and non-adherence. Potential determinants
(sex, highest professional degree, years of professional
experience, work setting) were selected based on the lit-
erature [13, 22, 23]. The factor `highest professional de-
gree´ is particularly relevant, since in Germany the
physical therapy education takes place predominantly at
vocational schools (so called “Berufsfachschulen”) and
only a few physical therapists (3 %) graduate from higher
educational institutions [24]. To consider the specific
characteristics and structure of the German health care
system, further determinants (size of the city/municipal-
ity of employment, interprofessional collaboration) were
examined for associations with guideline adherence.
Questionnaires with missing values within the analysed
variables were excluded from the regression. The level of
statistical significance was set at p-value < 0.05.

Results
In total, 1383 physical therapists completed the sur-
vey. Twenty-two questionnaires were excluded due to
following reasons: no contact with patients with LBP
(n = 17), working in a country other than Germany
(n = 2), currently unemployed (n = 1), no physical
therapist (n = 1), no professional degree (n = 1). Survey
data from 1361 participants were included in the ana-
lysis. No data were collected on the view rate, partici-
pation rate and completion rate.

Characteristics of the study population
From the 1361 physical therapists who had completed
the questionnaire, 839 (62 %) were women and 514
(38 %) men. The mean age was 41 years (SD 11), the
mean clinical experience 16 years (SD 10). Most physical
therapists had graduated from a vocational school (n =
1010, 74 %). Participants’ characteristics are summarized
in Table 1.

Current clinical practice and guideline adherence
50 % (n = 675) of our respondents adhered to the recom-
mendations of the NVL on the therapeutic diagnostic
process, and 72 % (n = 973) to the recommendations
concerning treatment. The guideline adherence across
the entire management process (i.e., both diagnosis and
treatment) of LBP was 38 % (n = 513).

Physical therapeutic diagnostic process
A total of 1321 (97 %) participants reported to conduct a
physical therapeutic diagnostic process at first contact
with patients with LBP, but there were differences in the
level of detail within the examination. While 97 % (n =
1317) took medical history and asked for pain character-
istics, only 79 % (n = 1068) included all characteristics of
pain as recommended. The screening of all mentioned
red flags, however, was only performed by 19 % (n =
253). The summary of all items mentioned in the scoring
system is displayed in Table 2.

Current physical therapy management
The three most common treatment choices for acute
LBP were mobilisation of the lumbar spine (n = 1151,
85 %), heat therapy (n = 863, 63 %) and behavioural ther-
apy (n = 736, 54 %). Massage (n = 626, 46 %) and Kinesio
Taping (n = 390, 29 %) were often used despite being not
recommended in the NVL.
The three most frequently applicated modalities in

treating chronic LBP were strength training (n = 1110,
82 %), mobilisation of the lumbar spine (n = 1054, 77 %)
and endurance training (n = 985, 72 %). With an applica-
tion level of 31 % (n = 418) Kinesio Taping was the
method most commonly used despite not being recom-
mended. Figures 1 and 2 summarize the application fre-
quency of different treatment modalities for acute and
chronic LBP and their recommendation level according
to the NVL.

Determinants of guideline adherence
Physical therapists with bachelor or higher academic de-
gree were more likely to show guideline adherence in
the physical therapeutic diagnostic process (OR 1.71,
95 % CI 1.33–2.19), treatment process (OR 1.97, 95 % CI
1.47–2.68) and the entire management process (OR
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1.93, 95 % CI 1.50–2.47) compared to physical therapists
who received vocational education.
Univariate logistic regression analysis also identified

sex and size of the city/municipality of employment as
significantly associated with all models of guideline ad-
herence (p < 0.05) (Table 3).

Application of CPG and perceived barriers
Less than one third of study participants (n = 400, 29 %)
indicated to know the NVL “Non-specific LBP” or had
dealt with its recommendations, even though apart from
the NVL 54 % (n = 733) stated to include guideline rec-
ommendations in clinical practice. Of the 35 % (n = 481)
physical therapists who denied using guideline recom-
mendations, almost 63 % (n = 304) were interested in
doing so in the future. Table 4 shows perceived barriers
to the application of guideline recommendations into
clinical practice.

Discussion
The objective of this study was to evaluate the current
physical therapy management of patients with LBP in
Germany, and to explore guideline adherence to the
NVL “Non-specific LBP” recommendations. The results
indicate that German physical therapists predominantly
provide treatments recommended in the NVL guideline,
but also frequently use treatments with low or conflict-
ing evidence for patients with LBP. Even though guide-
line adherence in the treatment section was high,
guideline adherence regarding the physical therapeutic
diagnostic process seems deficient. In total, only 38 % of
the participants showed guideline-adherent behaviour
over both sections indicating deficits in evidence-based
management in LBP in German physical therapists.

Table 1 Demographic and work characteristics of the study
participants (n = 1361)

Characteristic n (%)

Age in years, mean (SD) range 41 (11) 20-73
(n = 1330)

Gender

Female 839 (62)

Male 514 (38)

Other 3 (<1)

Missing 5 (<1)

Highest professional degree

Diploma (vocational school) 1010 (74)

Bachelor/diploma (university) 246 (18)

Master 91 (7)

Doctorate 6 (<1)

Missing 8 (<1)

Work settinga

Private practice 1191 (88)

Hospital 109 (8)

Rehabilitation clinic 71 (5)

Other 80 (6)

Missing 5 (<1)

Size of the city/municipality of employment

Rural area (< 5000 inhabitants) 174 (13)

Small town (5000 – 20,000 inhabitants) 357 (26)

Mid-sized town (20,000 – 100,000 inhabitants) 338 (25)

Large town (> 100,000 inhabitants) 481 (35)

Missing 11 (1)

Number of newly admitted patients with
LBP per week, median (25th-75th percentile)
range

2 (2-10) 0-20
(n = 1195)

Employment situation

Employee/worker 792 (58)

Permanent employment 752 (95)

Fixed-term employment 38 (5)

Missing 2 (<1)

No. of colleagues, median
(25th-75th percentile) range

7 (4-11) 0-100
(n = 778)

Self-employment 473 (35)

No. of employees, median
(25th-75th percentile) range

3 (1-6) 0-60
(n = 441)

Freelancer 61 (5)

Missing 35 (3)

Work experience in years, mean
(SD) range

16 (10) 1-45
(n = 1338)

Number of working hours per week,
median (25th-75th percentile) range

38 (30-40) 5-60
(n = 1310)

Further qualification relevant for LBPa

Manual therapy 964 (71)

Table 1 Demographic and work characteristics of the study
participants (n = 1361) (Continued)

Characteristic n (%)

Orthopedic manual therapy 125 (9)

Healing practitioner 253 (19)

Osteopathy 191 (14)

Back school 461 (34)

Pain management physiotherapy 138 (10)

Other 545 (40)

None 158 (12)

Missing 17 (1)

Having inter-professional communication

Yes 637 (47)

No 680 (50)

Missing 44 (3)
a multiple answer possible; LBP Low back pain. Different sample size within
each sample due to missing values
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With only 29 % of participants reporting to know the
current version of the NVL “Non-specific LBP”, imple-
mentation of the NVL into physical therapy practice
seems to have failed based on the results of this study.
Regarding the physical diagnostic process, about half

of the items were identified by over 80 % of participants
as a part of their physical therapeutic examination of pa-
tients with non-specific LBP. However, guideline adher-
ence was fairly low (n = 675, 50 %). Screening red flags
was performed by only 19 % (n = 253), despite being
highly recommended in order to identify signs or symp-
toms indicating serious pathology requiring further med-
ical diagnostics and different treatment [1, 20, 25].
However, as identified recently, consensus on red flags
to be endorsed in guidelines is lacking [26]. Despite the
recommendation in guidelines to screen red flags, there
is evidence that only a few red flags are useful in clinical
practice and the predictive power for serious diseases
should be considered with caution. Screening of red flags
is considered a necessary competence of physical thera-
pists regarding direct access. Since direct access has not
been established in the German health care system, this
might partly explain the low guideline adherence in the

physical therapeutic diagnostic process. Routinely, phys-
ical therapists are restricted to the physicians’ referral
and diagnosis, and they lack time and reimbursement
for a comprehensive examination of patients in rou-
tine care.
In line with the results from Basson et al. [27], mobil-

isation, heat application and exercise training were
among the most frequently applied interventions by Ger-
man physical therapists. Contrary to the results from
previous studies, our results suggest that German phys-
ical therapists differentiate between the management of
patients with acute and chronic LBP, as recommended
in CPG. Notably in contrast to the findings from Zadro
et al. [11], German physical therapists rarely use treat-
ments that are not recommended. However, this might
be distorted by the interprofessional scope of the NVL,
which mentions several interventions less relevant in
physical therapy context, hardly known or not feasible to
be implemented in daily clinical practice, such as mag-
netic field therapy or laser therapy. Moreover, the low
application rate of electrotherapy modalities, which are
consistently not being recommended in the NVL, may
be attributed to differences in the health care system of

Table 2 Adherence to single items in the physical therapeutic diagnostic process of LBP

Item n (%) % of total study sample

Physical therapeutic diagnostic process 1321 (97) 97

Do you evaluate medical history? 1317 (100) 97

Do you ask about pain characteristics (localization, course, etc.)? 1317 (100) 97

Asking about all (6) pain characteristics 1068 (81) 79

Do you ask about extra-spinal causes? 947 (72) 70

Do you ask about ‘red flags’? 1161 (88) 85

Asking about all (5) ‘red flags’ 253 (22) 19

Do you ask about ‘yellow flags’? 1022 (78) 75

Asking about ≥ 3 ‘yellow flags’ 844 (83) 62

Do you ask about ‘black/blue flags’? 1154 (88) 85

Asking about ≥ 3 ‘black/blue flags’ 1041 (90) 77

Do you conduct a physical examination (inspection, palpation, etc.)? 1320 (100) 97

Do you conduct an inspection? 1292 (98) 95

Do you conduct a palpation? 1275 (97) 94

Do you carry out an orienting movement testing? 1259 (95) 93

Do you test the straight leg raise and carry out the Bragard’s test in addition? 1119 (85) 82

Do you examine the sacroiliac joint? 1109 (84) 82

In case of suspected radicular symptoms, do you additionally conduct
a neurological examination?

1029 (78) 83

Do you evaluate muscle strength to detect paresis? 911 (89) 67

Testing all (5) muscle groups 489 (54) 36

Do you test for sensory disorder? 846 (82) 62

Do you test the muscle reflexes? 520 (51) 38

Testing all (3) reflexes 296 (57) 22
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individual countries. While direct access has been imple-
mented in the USA, Great Britain and Ireland, German
physical therapists are bound to the physicians who
must prescribe electrotherapy separately. German physi-
cians most often prescribe “Krankengymnastik” [28] as

the standard physical therapy treatment summarizing ac-
tive and passive treatment techniques. In this case, phys-
ical therapists can apply different treatment modalities
including both active and passive treatment approaches
apart from special treatments such as electrotherapy. In

Fig. 1 Application frequency of treatment modalities for acute LBP LBP: Low back pain; PENS: Percutaneous electrical nerve stimulation; TENS:
Transcutaneous electrical nerve stimulation; “↑↑” = strong recommendation for a treatment; “↑”: recommendation for a treatment; “↔”: open
recommendation; “↓”: recommendation against a treatment; “↓↓” = strong recommendation against a treatment; *no recommendation provided
by the NVL
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the treatment of acute LBP, only massage, and in the
treatment of both acute and chronic LBP, only Kinesio
Taping were applied frequently despite having a negative
recommendation.
The overall high guideline adherence in the treatment

section (n = 973, 72 %) observed in our study was also
found in a recent study of Danish physical therapists

[29], where the vast majority of participants was strictly
or partly in line with the CPG. In contrast to these re-
sults, de Souza et al. [30] stated that among Brazilian
physical therapists, only 5–24 % showed full LBP guide-
line adherence. Ladeira et al. [31] reported 15–30 % ad-
herence rate for physical therapists treating patients with
acute LBP in Florida. Differences in reported guideline-

Fig. 2 Application frequency of treatment modalities for chronic LBP LBP: Low back pain; PENS: Percutaneous electrical nerve stimulation; TENS:
Transcutaneous electrical nerve stimulation; “↑↑” = strong recommendation for a treatment; “↑”: recommendation for a treatment; “↔”: open
recommendation; “↓”: recommendation against a treatment; “↓↓” = strong recommendation against a treatment
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adherent behaviour appear to be dependent upon several
factors, including study design and the definition of
guideline adherence. Husted et al. [29], de Souza et al.
[30] and Ladeira et al. [31] evaluated guideline adher-
ence using clinical vignettes. In contrast, participants of
the current study ranked their application frequency of
treatment modalities as recommended in the NVL and
guideline adherence was determined using a scoring sys-
tem. The benchmark for good adherence was set at ≥
80 %, following the methods of a Belgian study [22] that
measured physical therapists’ adherence to optimal knee
osteoarthritis care. However, in our study, the bench-
mark refers to the point scores of each individual partici-
pant, whereas in Spitaels et al. [22] the 80 %-benchmark
was used to describe good adherence within each quality
indicator regarding the total sample.
In line with previous findings [23], the results of our

study indicate greater guideline adherence of physical
therapists with academic background (clinical

Table 3 Association between guideline adherence and demographic characteristics analyzed with univariate logistic regression
model

Guideline-adherent
therapeutic
diagnostic process

Guideline-adherent
treatment

Total

Odds ratio [95% CI]

Gendera

Female (n = 839) Reference Reference Reference

Male (n = 514) 1.69 [1.36-2.12]* 1.66 [1.29-2.15]* 2.06 [1.64-2.58]*

Highest professional degreea

Diploma (vocational school) (n = 1010) Reference Reference Reference

Bachelor or higher academic degree (n = 343) 1.71 [1.33-2.19]* 1.97 [1.47-2.68]* 1.93 [1.50-2.47]*

Work experienceb

0-5 years (n = 243) Reference Reference Reference

6-15 years (n = 482) 1.36 [1.00-1.85]* 0.81 [0.56-1.16] 1.32 [0.96-1.82]

16-25 years (n = 354) 1.31 [0.95-1.83] 0.80 [0.55-1.17] 1.21 [0.86-1.70]

26-35 years (n = 201) 1.19 [0.81-1.73] 0.54 [0.35-0.81]* 0.88 [0.59-1.31]

>35 years (n = 58) 1.46 [0.82-2.61] 0.40 [0.22-0.72]* 0.92 [0.49-1.68]

Primary setting of workb

Private practice (n = 1107) Reference Reference Reference

Hospital (n = 74) 1.09 [0.68-1.75] 0.77 [0.47-1.28] 0.89 [0.54-1.44]

Rehabilitation clinic (n = 52) 0.65 [0.36-1.14] 0.96 [0.53-1.83] 0.60 [0.31-1.10]

Size of city/municipality of employmenta

≥20,000 inhabitants (n = 819) Reference Reference Reference

<20,000 inhabitants (n = 531) 0.71 [0.57-0.89]* 0.74 [0.58-0.94]* 0.70 [0.56-0.88]*

Inter-professional collaborationa

No (n = 680) Reference Reference Reference

Yes (n = 637) 1.76 [1.42-2.19]* 0.67 [0.52-0.85]* 1.25 [1.00-1.56]*

LBP Low back pain
* Significant, p < 0.05
a OR calculated using a variable of the characteristic as reference
b OR calculated as the ratio between the odds in the presence of characteristic variable against the odds in the absence of the variable

Table 4 Perceived barriers to the application of guideline
recommendations (n = 481)

Perceived barrier n (%)a

Guideline recommendations are not helpful
to improve patient care

64 (13)

Guideline recommendations contradict my
own clinical expertise

62 (13)

Using guidelines is not supported at my
workplace

113 (24)

Guideline recommendations are not suitable
given the individuality of the patients

259 (54)

Guideline recommendations are hindrances
to my clinical decision-making

100 (21)

I do not have time to read guidelines 180 (37)

I do not know where I can find guidelines 121 (25)

Other 39 (8)
aMultiple answer possible
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examination: OR 1.71, 95 % CI 1.33–2.19; treatment: OR
1.97, 95 % CI 1.47–2.68; total: OR 1.93, 95 % CI 1.50–
2.47). Therapists who deal with scientific literature and
have scientific understanding use evidence-based prac-
tice (EBP) more frequently [32]. However, due to the ex-
ploratory nature of our analyses, ORs should be
interpreted with caution.
Our results indicate that the utility of the NVL “Non-

specific LBP” as a CPG for German physical therapists
should be discussed. Even though the NVL intends to be
a decision-making aid for both physicians and non-
medical professionals, the guideline contains little spe-
cific information for physical therapists. While this may
partly be attributable to a lack of scientific evidence,
guidelines specific to physical therapy do exist in other
countries such as the US [33] or the Netherlands [20].
Obviously, factors such as the involvement of disciplines
and authors, the guideline topic, or the health policy of
the respective country can influence the contents and
recommendations of CPGs [21, 34]. Although physical
therapy representatives were involved in the German
NVL development, the percentage from physical therap-
ist in relation to all stakeholders was low.
More than half of participants reported to include

guideline recommendations within clinical practice, but
only 29 % of the therapists (n = 400) responded that they
knew the current version of the NVL “non-specific
LBP”. Of those therapists who did not yet follow
evidence-based recommendations, 63 % (n = 304) stated
that they had a general interest in using guidelines.
Thus, improving implementation strategies for guide-
lines into physical therapy practice seems to offer vast
potential. An important prerequisite for improving im-
plementation strategies is the identification of barriers in
the application of guideline recommendations [35].
In line with previous studies [13, 36–38], survey par-

ticipants reported inapplicability of guideline recommen-
dations to individual patients (n = 259, 54 %), time
restrictions (n = 180, 37 %) and lack of research skills
(n = 121, 25 %) as the most important factors inhibiting
the use of guidelines in clinical practice. In a Danish
study [29], the authors assumed an association between
increased guideline adherence and more time spend on
the first consultation (60 min or more). A typical phys-
ical therapy session in Germany lasts about 15–20 min
for patients with musculoskeletal disorders, which poses
an important structural barrier. Therapists may need to
treat about 20 patients a day, which makes it nearly im-
possible to search and critically appraise the current evi-
dence [39].
Extensive EBP implementation interventions with fre-

quent contacts have been shown to be more successful
in changing the clinical behaviour of health care practi-
tioners and improving patient outcomes than single or

one-off interventions [40]. There is still no established
approach or framework for transferring EBP into the
German health care system [41]. Attitudes and beliefs
towards EBP may heavily influence the clinical practice
of therapists [42]. Thus, in addition to the removal of
existing structural barriers, a successful implementation
of research findings may require a change in the attitude
and behaviour of physical therapists [25]. This may be a
very challenging and ambitious goal, but better adher-
ence to guideline recommendations may considerably
improve patient outcomes and reduce health care costs
in patients with LBP [12, 43]. Greater utilization of EBP
should be of interest to all stakeholders.

Limitations
Although we tried to distribute the survey to a broad
number of physical therapists using the snowball sam-
pling approach, the number of study participants (n =
1361) was low compared to the total number of ap-
proximately 199,000 physical therapists [44] working
in Germany. However, because the exact number of
physical therapists remains unclear and there is no
information on how many physical therapists manage
patients with LBP, no exact response rate could be
calculated. The targeted sample size of at least 1000
participants was achieved, but physical therapists with
an academic education (25 %) were overrepresented in
our sample compared to their assumed number in
Germany (3 %) [24].
Using an online survey may have introduced bias by

possibly excluding physical therapists without internet
access or online content proficiency. Furthermore, it
could not be definitively ascertained whether the partici-
pants actually met the inclusion criteria, or whether they
had participated more than once, as the survey was an-
onymous and accessible without legitimation. Partici-
pants may have looked up the guideline after completing
the questionnaire for the first time, which may have
influenced our findings towards higher guideline adher-
ence with their second participation. Duplicate responses
could have been prevented using a cookie- or IP-based
duplicate protection, but this would also have limited
study participation via shared devices (for example used
in physical therapy facilities) and would have reduced
the number of participants.
The data reflect what participants reported, as opposed

to how they actually perform their examination and
treatment of patients with non-specific LBP. Our study
results may be influenced towards higher guideline
adherence, as due to social desirability, recommended
behaviour is usually being over-reported, and behaviour
contrary to guideline recommendations under-reported.
In a systematic review, Adams et al. [45] determined that
guideline adherence assessed through self-report
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measures was over-estimated by about 27 % compared
to objective methods. Further, sampling bias due to the
overrepresentation of physical therapists with an aca-
demic background and volunteer bias must be assumed.
Therapists with a personal interest in LBP might have
participated more readily and might have better know-
ledge of LBP management than non-respondents.
No firm conclusions on the actual quality of physical ther-

apy management can be drawn. For example, the intensity,
frequency and duration of strength training may determine
its effectiveness, but the NVL lacks any such information.
Thus, these aspects were not evaluated in this study.
Although advice and education are internationally stated

to be important aspects of physical therapy management in
LBP [27], these interventions were not evaluated in our
study, because advice and education should primarily be
provided by physicians in Germany. Advice/education is not
addressed in the German catalogue of therapies [10] and
physical therapists are not formally educated accordingly.
However, as time per patient is also limited for physicians, it
seems reasonable to assume that physical therapists provide
advice and education. Future studies should therefore evalu-
ate the current clinical practice regarding advice/education
as well as the content of possible recommendations pro-
vided by physical therapists in the management of LBP.

Conclusions
Based on the results of this study, guideline adherence in
the management of patients with LBP by German physical
therapists offers potential for enhancement, especially re-
garding the physical therapeutic diagnostic process. Al-
though the NVL “Non-specific LBP” intends to be a CPG
for both physicians and other health care professionals,
the proportion of physical therapists who know of the
NVL was low. Reduced applicability of guideline recom-
mendations to individual patients and structural barriers
were mentioned as the most important factors inhibiting
the use of guidelines in clinical practice. Improved imple-
mentation strategies and the removal of existing barriers
against the application of evidence-based guidelines may
facilitate the transfer of evidence into clinical practice and
contribute to optimized quality of health care.
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