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Abstract

Purpose To determine the content of current Dutch

expert hospital physiotherapy practice for patients under-

going lumbar spinal fusion (LSF), to gain insight into

expert-based clinical practice.

Methods At each hospital where LSF is performed, one

expert physiotherapist received an e-mailed questionnaire,

about pre- and postoperative physiotherapy and discharge

after LSF. The level of uniformity in goals and interven-

tions was graded on a scale from no uniformity (50–60 %)

to very strong uniformity (91–100 %).

Results LSF was performed at 34 of the 67 contacted

hospitals. From those 34 hospitals, 28 (82 %) expert

physiotherapists completed the survey. Twenty-one percent

of the respondents saw patients preoperatively, generally to

provide information. Stated postoperative goals and

administered interventions focused mainly on performing

transfers safely and keeping the patient informed. Outcome

measures were scarcely used. There was no uniformity

regarding advice on the activities of daily living.

Conclusion Dutch perioperative expert physiotherapy for

patients undergoing LSF is variable and lacks structural

outcome assessment. Studies evaluating the effectiveness

of best-practice physiotherapy are warranted.

Keywords Physical therapy modalities � Rehabilitation �
Health surveys

Introduction

In the past decades surgical interventions, especially lum-

bar spinal fusion (LSF), have gained popularity [1]. In the

United States the number of LSFs increased between 1998

and 2007 by 237 % (from 174,223 to 413,171 procedures)

[2]. LSF is a procedure in which two or more vertebrae are

fixated to restrict painful spinal motion.

Regaining function after LSF is very important for the

patient. Clinical rehabilitation, in particular physiotherapy,

may be an important factor in regaining functional inde-

pendence. There is little knowledge on the optimal phys-

iotherapy practice in patients undergoing LSF. In a

systematic review of the literature, Rushton et al. [3]

demonstrated that studies on the effectiveness of physio-

therapy after LSF are of low quality and too heterogeneous

to pool. Consequently, physiotherapists have to depend on
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their own competence and experience in their day-to-day

practice. This results in highly variable clinical care with

unknown effectiveness, as demonstrated by Rushton et al.

[4] in the UK. Thus, best clinical physiotherapy practice in

LSF remains to be elucidated [3, 5].

We hypothesised that studying clinical practice for

patients undergoing LSF provided by expert physiothera-

pists would establish a better understanding of the current

best practice. These data could serve as temporary guide-

lines for hospital physiotherapists working with people

undergoing LSF and as a usual care arm in future ran-

domised studies. Therefore, the purpose of this study is to

describe the content of Dutch inpatient expert physiother-

apy before and after LSF.

Methods

Design and population

In this cross-sectional survey study, we asked expert

physiotherapists who perform inpatient treatment before

and after LSF to complete a survey on their practice rou-

tines. To select the expert physiotherapists, we contacted

all heads of physiotherapy departments who were regis-

tered with the Dutch Association for Physiotherapy in

Hospitals (NVZF) by e-mail (02/06/2014). The NVZF

represents 67 general hospitals, academic hospitals and

specialised care centres in the Netherlands [6]. Hospitals

where LSF was not performed were excluded. Department

heads were informed about the content of the study and

were asked to forward the survey to their expert physio-

therapist concerning LSF (i.e. the physiotherapist they

would want to be treated by if they underwent LSF). Return

of the questionnaire was considered as informed consent. A

reminder was sent after 1 month. This manuscript is

reported according to the STROBE guideline for cross-

sectional studies [7] and the CHERRIES checklist for

reporting the results of internet E-surveys [8]. Assessment

by a medical ethics review board was not necessary.

Survey

The survey comprised 46 questions (nine open and 37

multiple-choice) on four domains: (1) demographic data

(nine questions), (2) preoperative diagnostics and treatment

(seven questions), (3) postoperative diagnostics and treat-

ment (26 questions), and (4) information for discharge

(four questions). The questions in the survey were based on

a similar study in the UK by Rushton et al. [4]. However,

we adapted the survey to the Dutch healthcare context.

Moreover, we based the answer options for the questions

on diagnostic procedures on the ICF core set for LBP [9].

Finally, we added 17 questions in order to obtain infor-

mation regarding multidisciplinary cooperation, discharge

criteria and referral information after discharge. The survey

(translated into English; i.e., not an official cross-cultural

adaptation) is available as an appendix to this manuscript.

Data collection

To collect the data, we used Qualtrics (http://www.qual

trics.com), a commonly used internet-based program for

administering surveys [10]. To minimise the chance of

incomplete responses due to skipped and/or forgotten

questions, the function ‘‘Force Response’’ was used. ‘‘Skip

Logic’’ was added to increase the efficiency of the ques-

tionnaire (completion time was approximately 15 min).

Respondents were able to review and change their given

answers using a back button. To prevent multiple answers

from the same individual we checked from which hospital

the questionnaire originated and their IP-address. In the

case of duplicate entries, only the first entry was kept for

analysis. The IP-addresses were deleted before the data was

analysed. The questionnaire was pre-tested by five peers.

Data analysis

First of all, two researchers (ES and EJ) categorised the

answers of the open questions and labelled them. Differ-

ences in categories between the two assessors were

resolved by a third researcher (TH). In case of disagree-

ment, the respondent was re-approached for further clari-

fication. All data was analysed anonymously and presented

as such. Completeness of the questionnaire was checked;

forms were not included in the analysis if over 50 % of the

data was missing.

Descriptive statistics were used to describe the study

population and the survey answers [i.e. numbers and per-

centages, means and standard deviations (SD), and medians

and interquartile ranges (IQR)]. To determine the level of

uniformity between the physiotherapists on relevant goals

and interventions used in expert standard practice, we used

categories ranging from No uniformity to Very strong

uniformity (see Table 1). Uniformity shows the percentage

of participants choosing one answer option (per question).

The more participants choosing one answer option, the

higher the level of uniformity for a specific goal or

intervention.

Results

A total of 67 expert physiotherapists in 67 different hos-

pitals were approached to participate in this study. In 33 of

the hospitals LSF surgery was not performed and they were
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therefore excluded from the study. Of the resulting 34

respondents, 29 (85 %) responded to our survey. One

survey was excluded from the analysis due to missing data.

Thus, a total of 28 questionnaires (82 % of eligible

respondents) were included in the analysis. Figure 1 shows

the number of respondents at each stage of the study.

Table 2 provides information concerning the respondents’

demographics.

Preoperative physiotherapy

The majority of the respondents, representing 22 hospitals

(79 %), did not provide preoperative physiotherapy care

for patients undergoing LSF. In the six cases where pre-

operative care was provided, it was mainly group-based

(five respondents) and aimed at informing the patient about

the postoperative phase (six respondents). Regarding pre-

operative diagnostics and instructions there was no

uniformity or low uniformity in goals and interventions

such as performing a preoperative functional assessment

(67 %), instructing patients on how to perform postopera-

tive transfers (50 %) or taking a history (67 %) (see

Table 3).

Postoperative inpatient physiotherapy

Inpatient physiotherapy for patients recovering from LSF

was standard care in 22 hospitals (79 %). In four (14 %)

cases, patient-specific needs were first assessed to establish

the necessity of inpatient physiotherapy. In the remaining

two cases it was unclear how physiotherapy was initiated

and under which circumstances it was provided. Com-

monly, patients were treated once (50 %) or twice (34 %) a

day by a physiotherapist for an average (SD) of 3.8 (1.3)

days and a median (IQR) of 20 (18–25) min per session. In

the majority of the hospitals (61 %) mono-disciplinary care

was provided (i.e., by the physiotherapist). In the case

where multidisciplinary treatment was reported in hospi-

tals, the other professions most frequently involved were:

family caregivers (11 %), nurses (11 %), and occupational

therapists (7 %).

Respondents agreed to a great extent on the goals and

interventions that are part of the inpatient rehabilitation

process after LSF surgery (Table 4). Postoperative goals

with strong to very strong uniformity were: getting the

patient to function safely (93 %), getting the patient out of

bed (93 %), informing the patient on the rehabilitation

process (93 %), getting the patient to walk (96 %) with an

optimal gait pattern (93 %), getting the patient to climb

stairs (89 %) and getting the patient to carry out (bed)

transfers (89 %). Postoperative interventions with very

strong uniformity were: getting out of bed (93 %), walking

(96 %) and climbing stairs (93 %). Interventions with

strong uniformity were: taking patient history (86 %),

giving advice on functional activities and restrictions

(89 %), instructing and training patients about transfers

(89 %), answering questions (89 %) and giving instruc-

tions for exercises at home (82 %).

No uniformity or low uniformity among respondents

was seen for several goals and interventions, including:

performing a physical examination (57 %), instructing how

to lift and carry objects (32 %), and instructing how to use

the restroom (32 %). Moreover, there was no uniformity

regarding when to resume the activities of daily life after

discharge (Table 5). Finally, a minority of respondents

used questionnaires (4 %) or observational measurements

Table 1 Grading of level of

uniformity on goals and

interventions

50–60 % 61–70 % 71–80 % 81–90 % 91–100 %

No uniformity Low uniformity Moderate uniformity Strong uniformity Very strong uniformity

Contacted expert physiotherapists: 
N=67 (working at 67 different hospitals) 
(74% of all Dutch hospitals included in study sample) 

Eligible physiotherapists 
N=34 

Non-LSF performing hospitals 
N=33 

Included surveys 
N= 29 
(85% of eligible participants) 

Non-responders 
N=5 

Analysed surveys 
N=28 
(82% of eligible participants) 

Surveys with missing values 
N=1 

Fig. 1 Flowchart indicating the number of participants in the study
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(18 %) to guide or evaluate their therapy during the inpa-

tient rehabilitation.

Discharge information

Of the responding physiotherapists 32 % always referred

patients for outpatient physiotherapy and 50 % only if

deemed necessary. Typically, according to the respondents,

the decision to refer depends on the patient’s physical

capacity, coping ability or on the physician’s advice. Our

respondents stated that the majority of patients are dis-

charged to their home with a referral to primary care

physiotherapy (78 %). At which practice the rehabilitation

process after discharge is continued is mainly decided by

the patient (67 %) and primarily based on the distance from

their house to the practice (67 %).

Discussion

This study assessed current inpatient treatment before and

after LSF surgery in Dutch hospitals from the perspective

of expert physiotherapists. We established that preopera-

tive physiotherapy is uncommon and mainly limited to

providing information on postoperative rehabilitation.

Inpatient postoperative physiotherapy is common after LSF

surgery and in most cases a standard procedure. Physio-

therapists primarily aim to help patients to function safely

(i.e., get out of bed, get into a chair, walk and climb stairs)

by practicing functional activities (typically after an

anamnesis) and providing information. Questionnaires and

performance measures were scarcely used, and there was

no uniformity among physiotherapists concerning giving

advice on resuming the activities of daily life. Outpatient

Table 2 Demographic profile

respondents
Characteristics N (%) Mean (SD) Median (IQR)

Type of hospital

Academic hospital 5 (18)

General hospital 21 (75)

Specialised care centre 2 (7)

Care pathway implemented in hospital

Yes 2 (7)

No 26 (93)

Physiotherapy according to protocol

Yes 23 (82)

No 5 (18)

Number of LSF patients per year per hospital

1–10 per year 3 (11)

11–25 per year 8 (29)

26–50 per year 8 (29)

[50 per year 9 (32)

Surgeon performing LSFa

Neurosurgeon 16 (57)

Orthopaedic surgeon 23 (82)

Trauma surgeon 2 (7)

Combined ortho/neuro surgeon 1 (4)

Experience with LSF rehabilitation (years) 14.8 (8.4) 15 (8–21)

Treatment duration per session (minutes) 20 (5) 20 (18-25)

Treatment frequency per patient

Once a day 14 (50)

Twice a day 10 (34)

Three times a day 0 (0)

Once every two days 0 (0)

Depends on the patient 4 (14)

Length of hospital stay (days) 3.8 (1.3) 4 (3–5)

LSF lumbar spinal fusion, IQR interquartile range, SD standard deviation
a Multiple answer options possible
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care is prescribed mainly if deemed necessary by the

hospital physiotherapist.

Strengths and limitations

A number of strengths and weaknesses are apparent in this

study. The strengths include the validity of our findings

regarding the Dutch inpatient physiotherapy practice, as

74 % (67 out of 91) of the Dutch hospitals [6] were

approached with a response rate of 93 %. Furthermore, we

focused only on expert physiotherapists, allowing an

overview of expert based care as reported both before and

after LSF. We believe we were successful in doing so, as

the majority of physiotherapists had 8 or more years of

experience treating patients undergoing LSF.

Some limitations include the external validity of our

findings. After all, the data might not be generalisable to

some other countries due to differences in cross-cultural

health care, educational systems and curricula, although the

findings might be relevant to other European countries due

to their similarities in culture and healthcare systems.

Furthermore, questionnaires rely on self-reported data and

therefore do not guarantee an accurate reflection of daily

clinical practice. Ideally, observations of clinical practice

would be performed; however, due to time and budgetary

constraints, this method was not feasible. Finally, we aimed

to include expert physiotherapists through asking the

department heads to select the therapist who they would

want to be treated by after an LSF procedure. A better

method for selecting experts would be based on their

clinical outcomes; unfortunately this data is not available

[11].

Comparison to the literature

There is just one other study that describes the current

practice of physiotherapy for patients undergoing LSF [4].

This study investigated physiotherapy practice for patients

undergoing LSF in the UK [4]. The authors administered a

nationwide survey, targeting all physiotherapists that were

involved in the management of patients before or after LSF

within the UK National Health Service trusts. Our findings

overlap considerably with theirs. For instance, in both the

UK and the Netherlands: (a) physiotherapy care is provided

structurally after surgery (70 vs. 79 %, respectively);

(b) few centres used questionnaires and performance

measures to evaluate or monitor the treatment (6 and 19 vs.

4 and 18 %, respectively); and (c) interventions such as

providing information (98 vs. 89 %, respectively),

answering questions (95 vs. 89 %, respectively), and

Table 3 Preoperative goals and interventions (n = 6)

Level of uniformity Performeda Not performedb

Goals/intentions Intervention/therapy Goals/intentions Intervention/therapy

Very strong uniformity

(91–100 %)

Informing about

postoperative phase

– Mobilise Pulmonary-function

exercises

Blood circulation

exercises

Strong uniformity

(81–90 %)

– Advice and information on

postoperative PT

Teaching exercises –

Assessing living environment

Goal setting

Risk inventory through coping

questionnaire

Moderate uniformity

(71–80 %)

– – – –

Low uniformity

(61–70 %)

Assessing functioning Anamnesis – Physical

examinationPsychosocial assessment

Information concerning the

surgery

Answering questions

No uniformity

(50–60 %)

Measuring preoperative

status

Provide instructions on

postoperative transfers

– –

PT physiotherapy
a Goals/intentions and interventions/therapies that are reported as being relevant by C50 % of the respondents
b Goals/intentions and interventions/therapies that are reported relevant by\50 % of the respondents
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Table 4 Postoperative goals and interventions (n = 28)

Level of

uniformity

Performeda Not performedb

Goals/intentions Intervention/therapy Goals/intentions Intervention/therapy

Very strong

uniformity

(91–100 %)

Patient can function safely Getting out of bed Assess motoric reflex

functions (b750)

Mobilizations of the

muscles

Patient can get out of bed

(d420)

Walking Managing Mobilizations of the joints

(b710)

Patient is informed on the

rehab process

Climbing stairs Using walking tools Improve aerobic

endurance (b455)

Walking (d450) Assess pulmonary situation Teach how to use a corset

Patient attains an optimal gait

pattern functions (b770)

Neurologic examination Informing

Gaining self-confidence

(b126)

Functional training

Strong uniformity

(81–90 %)

Patient can climb stairs

(d4551)

Anamnesis Performing measurements Breathing exercises

Patient can carry out

transfers (d420)

Advice concerning functional

activities and restrictions

Normalise muscle tonus

(b735)

Instructing and training

transfers

Assess AC of the pelvis

(s740)

Answering questions Assess AC of the lower

extremities (s750)

Instructing home exercises Assess AC of the trunk (s760)

Assess AC of additional

structures irt movement

(s770)

Implement hand and arm

function (d445)

Using means of

transportation (d470)

Washing oneself (d510)

Resume domestic tasks

(d640)

Resume recreation and

leisure (d920)

Usage of a corset

Moderate

uniformity

(71–80 %)

Patient can move around

(d455)

Inform regarding the surgery Improve muscle strength

(b730)

Train muscle strength

(b730)

Inform regarding pain

management

Improve muscle endurance

(b740)

Train trunk stability

(s7601)

Handling stress and other

mental requirements (d240)

Getting dressed (d540)

Looking after one’s health

(d570)

Low uniformity

(61–70 %)

Patient can maintain/change

their body position (d415)

Improve propriocepsis (b260) Teaching exercises to

stimulate blood

circulation
Improve exercise tolerance

(b455)

Improve joint stability (b715)

Lifting and carrying objects

(d430)

Toileting (d530)
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instructing and supervising walking (98 vs. 96 %, respec-

tively) were most common.

A notable difference between practice in the Nether-

lands and the UK is the use of therapeutic protocols; 49 %

in the UK and 82 % in the Netherlands. In the Netherlands

it is common for hospital physiotherapists to protocolise

their postoperative care [12]. Through the use of protocols,

physiotherapists who are unfamiliar with working practices

in other departments, can still deliver care as best as pos-

sible. Unfortunately, these protocols carry the risk that all

therapists will deliver protocolised and therapist centred

(one-size-fits-all) care instead of the currently favoured

patient centred and personalised care [13, 14], as demon-

strated by the high number of expert therapists using pro-

tocols to guide their day-to-day practice therapy in our

study. We specifically included expert physiotherapists in

our survey population to distil best (physiotherapy)

practice in LSF [13, 14]. Interestingly, we found that fac-

tors essential for clinical reasoning (such as functional

diagnosis) were often not evaluated, therapy was either

never or always provided (regardless of the patient’s need),

and therapy was typically delivered on time-based princi-

ples (not goal-based). It seems that now is the time for best

practice guidelines to be established.

General findings

In the Netherlands it may be necessary to reconsider the

approach of the (expert) hospital physiotherapist in the

management of individuals undergoing LSF. Considering

that: (1) there is a (small) number of hospitals where LSF

surgery is routinely performed without involving physio-

therapists in the clinical care pathway, possibly due to the

lack of evidence on benefits of clinical physiotherapy after

Table 4 continued

Level of uniformity Performeda Not performedb

Goals/intentions Intervention/

therapy

Goals/intentions Intervention/

therapy

No uniformity

(50–60 %)

Therapist assesses the patient’s pain

perception (b280)

Physical

examination

Performing exercises (b455)

Assessment of

ADL

Improve joint mobility (b710)

Improve bone mobility (b720)

Sensations related to muscles and

movement (b780)

AC anatomic characteristic, irt in relation to, ADL activities of daily living, Rehab Rehabilitation, ICF core set number
a Goals/intentions and interventions/therapies that are reported as being relevant by C50 % of the respondents
b Goals/intentions and interventions/therapies that are reported relevant by\50 % of the respondents

Table 5 Content of postoperative advice

Activity NA

(%)

1 wk

(%)

2 wk

(%)

3 wk

(%)

4 wk

(%)

5 wk

(%)

6 wk

(%)

7 wk

(%)

8 wk

(%)

3 mo

(%)

6 mo

(%)

12

mo

Sitting 2 (7) 22 (79) 0 0 1 (4) 3 (11) 0 0 0 0 0 0

Driving a car 3 (11) 2 (7) 2 (7) 1 (4) 1 (4) 16 (57) 1 (4) 2 (7) 0 0 0 0

Making love 22 (79) 3 (11) 0 0 0 3 (11) 0 0 0 0 0 0

Resuming work 9 (32) 2 (7) 1 (4) 0 0 13 (46) 0 3 (11) 0 0 0 0

Resuming sports 8 (29) 1 (4) 0 0 0 7 (7) 1 (4) 8 (29) 1 (4) 0 2 (7) 0

Resuming contact

sports

12 (43) 0 0 0 0 0 0 5 (18) 5 (18) 2 (7) 4 (14) 0

Jogging/running 13 (46) 0 0 0 0 1 (4) 0 8 (29) 3 (11) 1 (4) 2 (7) 0

Training muscle

strength

8 (29) 3 (11) 0 0 0 7 (7) 0 5 (18) 2 (7) 0 3 (11) 0

Heavy lifting 6 (21) 1 (4) 0 0 0 3 (11) 0 8 (29) 5 (18) 1 (4) 4 (14) 0

Extreme lumbar

movements

13 (46) 1 (4) 0 0 0 1 (4) 0 4 (14) 3 (11) 0 6 (21) 0

NA no advice, wk weeks, mo months
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lumbar surgery [14]; (2) physiotherapy in the management

of LSF is mainly characterised by one-size-fits-all care,

rather than care based on evaluating the specific functional

needs of the patients [15, 16]; and (3) there is no uniformity

or low uniformity in the different aspects of the content of

the physiotherapy management (e.g. the necessity of pre-

operative care, multidisciplinary treatment and the contents

of advice); the current physiotherapy practice needs to be

reconsidered.

A shift from postoperative care to preoperative care in

patients undergoing major surgery and at-risk for poor

outcomes could decrease costs, improve functional out-

comes, and in some cases, prevent complications and death

[17]. This may hold true for individuals undergoing LSF

surgery as well [18, 19]. Preoperatively predicting which

patients will not benefit from LSF has proven to be quite

challenging, as most medical and surgical factors have very

little predictive value [20, 21]. Our data demonstrates that

pre- or postoperative risk-stratification and/or optimisation

are not utilised in daily clinical practice. Nonetheless,

evidence tells us that functional measures are vital for risk

assessment and provision of optimal care before and after

major surgery [22–24].

An interesting finding was that there is little agreement

on the ‘‘dos and don’ts’’ after LSF surgery. Even though

nearly all physiotherapists report that they provide infor-

mation and recommendations, we found there is not only

little uniformity in the content of recommendations but also

in when to resume the activities of daily life. Topics that

are almost never discussed are: (when to) return to sports

and (when to) return to work, despite these being abso-

lutely crucial for reintegration and participation in society.

This apparent dissensus among health professionals on the

timing of postoperative activities might be caused or at

least maintained by the scarce, and somewhat counter-in-

tuitive, literature on this topic [25, 26].

Conclusion

Literature on the current rehabilitation policy of physio-

therapy treatment before and after LSF is scarce.

Nonetheless, many patients who undergo LSF are treated

by a physiotherapist. Expert physiotherapy practice before

and after LSF in the Netherlands is mainly aimed at getting

patients back onto their feet by teaching and training

transfers, walking and stair climbing. However, in terms of

diagnostic procedures, the type of recommendations given

to the patient, outcome evaluation/monitoring and dis-

charge logistics we found considerable differences between

therapists’ responses. Considering the latter, we think that

best evidence/practice guidelines are needed to help guide

physiotherapists in the management of people undergoing

LSF.
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