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bstract

bjective  To develop a blended physiotherapeutic intervention for patients with non-specific low back pain (e-Exercise LBP) and evaluate
ts proof of concept.
esign  Focus groups with patients, physiotherapists, and eHealth and LBP experts were conducted to investigate values according to the
evelopment of e-Exercise LBP. Proof of concept was evaluated in a multicentre study.
etting  Dutch primary care physiotherapy practices (n  = 21 therapists).
articipants  Adults with non-specific LBP (n  = 41).
ntervention  e-Exercise LBP was developed based on clinical LBP guidelines and the focus groups, using the Center for eHealth Research
oadmap. Face-to-face physiotherapy sessions were integrated with a web application consisting of 12 information lessons, video-supported
xercises and a physical activity module with the option to gradually increase individuals’ level of physical activity. The intervention could
e tailored to patients’ risk of persistent disabling LBP, according to the STarT Back Screening Tool.
ain  outcome  measures  Functional disability, pain, physical activity, sedentary behaviour and fear-avoidance beliefs, measured at baseline

nd 12 weeks.
esults  After 12 weeks, improvements were found in functional disability [Quebec Back Pain Disability Scale: mean difference (MD)
12.2/100; 95% confidence interval (CI) 8.3 to 16.1], pain (Numeric Pain Rating Scale: MD −2.8/10; 95% CI 2.1 to 3.6), subjective physical

ctivity (Short Questionnaire to Assess Health Enhancing Physical Activity: MD 11.5 minutes/day; 95% CI −47.8 to 24.8) and objective
edentary behaviour (ActiGraph: MD −23.0 minutes/day; 95% CI −8.9 to 55.0). Small improvements were found in objective physical activity
nd fear-avoidance beliefs. The option to gradually increase physical activity was activated for six patients (15%). On average, patients received
even face-to-face sessions alongside the web application.
onclusions  The results of this study provide the first indication of the effectiveness of e-Exercise LBP, particularly for disability and pain
mong patients with LBP. Future studies will focus on end-user experiences and (cost-) effectiveness.
 2019 The Authors. Published by Elsevier Ltd on behalf of Chartered Society of Physiotherapy. This is an open access article under the CC
Y-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ntroduction
In most countries, low back pain (LBP) is the leading cause
f disability [1]. LBP contributes to high direct costs within
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ealth care, as well as high indirect costs in terms of loss of
roductivity [2]. LBP can be caused by a specific pathology
r trauma; however, an underlying disease is absent in 90% of
ases [3]. The clinical course of this so-called ‘non-specific
BP’ varies; some people recover within a couple of days
r weeks, and other people experience persistent disabling
ymptoms leading to chronic LBP [4–6]. In the Netherlands,
ack pain is one of the most common reasons for visiting a
hysiotherapist [7].

Clinical LBP guidelines recommend that physiotherapists,
s well as other caregivers, should identify patients’ risk of
ersistent disabling symptoms at an early stage and strat-
fy treatment to individual needs [8–11]. An example of an
nstrument to assess an individual’s risk of chronicity is the
TarT Back Screening Tool [10]. Generally, patients at low
isk benefit from education and general exercise recommen-
ations. Patients at medium or high risk need a personalised
nd supervised exercise programme, in combination with
ognitive behavioural components if necessary [3,8,12,13]. A
rucial pre-condition for the effectiveness of exercise therapy
n general is patient compliance with exercise prescriptions
14,15]. Stimulation of exercise compliance is one of the
reatest challenges for physiotherapists, as 45%–70% of
atients do not (completely) follow their exercise recommen-
ations [16,17].

Online applications, such as websites and apps, pro-
ide new solutions to stimulate patients’ ability to manage
heir condition independently, and increase exercise compli-
nce between face-to-face sessions [18]. The integration of
upervised physiotherapy with a web application is called
blended physiotherapeutic care’ [19]. However, as this is a
ew field, blended physiotherapeutic interventions for LBP
emain understudied [20]. Recently, the authors’ research
roup developed and evaluated a blended physiotherapeutic
ntervention for patients with osteoarthritis of the hip and/or
nee (e-Exercise Osteoarthritis) [21,22]. Patients treated
ith e-Exercise Osteoarthritis experienced improvements in
hysical functioning, pain, tiredness, quality of life and self-
fficacy [23]. Moreover, patients were highly positive and
atisfied with the availability of information and assign-
ents regardless of time or place [24]. The treatment of

on-specific LBP is similar in nature to osteoarthritis of the
ip and/or knee, as core treatment elements include physical
ctivity, exercise and information. As such, it was anticipated
hat the integration of face-to-face care with online support
ould also be applicable in patients with non-specific LBP.
herefore, this study aimed to: (1) develop a blended physio-

herapeutic intervention that matches the values of end-users;
nd (2) investigate the proof of concept of e-Exercise in
atients with non-specific LBP.
ethods

The Center for eHealth Research (CeHRes) Roadmap
 a five-step development, evaluation and implementation

t
d
b

py 105 (2019) 483–491

pproach – was used for development of e-Exercise LBP
Appendix A, see online supplementary material) [25]. The
odel is based on the principles of participatory design,
hich means that e-Exercise LBP was developed col-

aboratively with physiotherapists, patients, developers, a
ommercial eHealth entrepreneur and researchers [26]. The
rst three steps of the CeHRes Roadmap were followed in

he development of e-Exercise LBP: contextual inquiry, value
pecification and design. Proof of concept of the e-Exercise
BP prototype was tested in a feasibility study. The results
f this study and the experiences of end-users will be used
o improve and further evaluate e-Exercise LBP in a future
hase.

teps  1  and  2.  Contextual  inquiry  and  value  specification

The aim of the contextual inquiry was to identify the health
roblem. First, national and international clinical LBP guide-
ines were studied. Second, the results and experiences from
he previous study on e-Exercise Osteoarthritis were used
21–23].

Next, three focus groups were conducted: one with
atients with LBP (recruited in a physiotherapeutic training
roup at a primary care physiotherapy practice), one with
hysiotherapists and one with experts in the field of eHealth
i.e. physiotherapists with experience in blended therapy,
esearchers and eHealth entrepreneurs). The primary aim of
he focus groups was to identify the values and requirements
f end-users in consideration with e-Exercise LBP. All focus
roups lasted for 60 minutes. A topic guide (Appendix B,
ee online supplementary material) was used to discuss the
ollowing subjects: the content of usual physiotherapy for
atients with non-specific LBP, problems in current physio-
herapy for LBP, intervention requirements of stakeholders
nd end-users, and integration of online care within phys-
otherapeutic care. All focus groups were audio-recorded
nd transcribed. Two authors (CK and MvT) independently
dentified themes, coded them into meaningful sections, and
ategorised them into general themes. Codes and themes were
iscussed between CK and MvT until consensus was reached.

tep  3.  Design

During the design phase, the researchers cooperated
ith HCHealth, a commercial eHealth entrepreneur, which

upplied an online physiotherapy platform to offer video-
upported exercises and information to patients. The aim of
his collaboration was to facilitate a lasting implementation
f e-Exercise in physiotherapeutic care. The research team
rovided input for the content of the web application, and
CHealth integrated this content into their platform. Con-
ent of the web application was based on Steps 1 and 2 as
escribed above and a Dutch self-help book for patients with
ack pain [27].
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easibility  study

Proof of concept of the prototype was tested in a multi-
entre feasibility study.

rocedure  and  participants
Fifty physiotherapists working in primary care were

nvited to participate in the study. Most of them had par-
icipated in the previous e-Exercise Osteoarthritis study [22],
nd others were recruited from the authors’ professional net-
ork. Physiotherapists were eligible if they treated at least
0 patients with non-specific LBP per year. In total, 21
hysiotherapists participated. All physiotherapists attended a
alf-day face-to-face group training session about the study
rocedures and the e-Exercise LBP intervention, and were
rovided free access to the online part of the intervention.
s the aim of this study was to include at least 40 patients,
hysiotherapists were asked to recruit at least two patients
ith LBP. All patients received the intervention. The inclu-

ion criteria for patients were: (1) age 18–65 years and (2)
on-specific LBP according to the physiotherapists. Exclu-
ion criteria were: (1) contraindications for physical activity
ithout supervision according to the Physical Activity Readi-
ess Questionnaire [28]; (2) received physiotherapy for LBP
n the last 6 months; (3) no access to the internet; or (4) no

astery of the Dutch language. Physiotherapists informed
ligible patients about the study, and provided interested
atients with an information letter. All patients were asked to
ign an informed consent form. Patients’ contact information
as stored separately from the research outcomes.

utcome  measures
Functional disability was assessed using the Quebec Back

ain Disability Scale (QBPDS), which consists of 20 items
bout the difficulty of performing daily activities. The total
core ranges from 0 to 100 (0 = no problems in daily activities;
00 = maximally disabled in daily activities) [29].

Pain was assessed using the Numeric Pain Rating Scale
NPRS) (0 = no pain; 10 = worst possible pain) [30].

Global effect was assessed using a five-point Likert scale
bout the degree of change in LBP symptoms since baseline
easurements (1 = much worse; 5 = much better).
Physical activity was measured objectively with the Acti-

raph GR3X tri-axial accelerometer [31]. Patients were
sked to wear the monitor for five unspecified consecu-
ive days, and to complete a short activity diary about the
imes when the accelerometer was taken on and off and
easons for doing so. The accelerometers and diaries were
eturned by post. Freedson’s thresholds were used for data
nalysis [32]: 0–99 counts per minute for sedentary activi-
ies, 100–1951 counts per minute for light physical activity,
952–5724 counts per minute for moderate physical activity,

725–9498 counts per minute for vigorous physical activ-
ty, and ≥9499 counts per minute for very vigorous physical
ctivity. Data were recorded at 1-minute intervals. The aver-
ge number of minutes of moderate and vigorous activity per
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ay was used for analysis. Next, physical activity was mea-
ured subjectively with the Short Questionnaire to Assess
ealth Enhancing Physical Activity [33]. This questionnaire
easures light, moderate and vigorous physical activity over

 normal week. For analysis, the average number of minutes
f moderate and vigorous activity per day was used.

Pain-related fear was assessed using the Fear-Avoidance
eliefs Questionnaire, which consists of items related to
hysical activity (range 0–24) and work (range 0–42). A
igher score indicates greater fear and avoidance beliefs
bout how physical activity and work negatively affect LBP
34].

ther outcome  measures
Physiotherapists were asked to complete a registration

orm for each patient about the subgroup of LBP (i.e. low,
edium or high risk for persistent disabling symptoms as

ssessed using the STarT Back Screening Tool), the num-
er of face-to-face sessions, and the interventions used in the
hysiotherapy sessions.

Online adherence (i.e. number of log-ins and number of
ctivated graded activity modules) was assessed based on
bjective web-usage data provided by HCHealth.

Patient characteristics (i.e. age, sex, height, weight, edu-
ational level and comorbidities) were assessed as part of the
aseline questionnaire.

nalysis

Descriptive statistics were used to describe the general
haracteristics of the study population, patients’ website
sage, global effect, physiotherapists’ recruitment rates, and
he content and number of physiotherapy sessions. As the
tudy had no control group and was not powered sufficiently
o test for significance, descriptive statistics were used to
escribe proof of concept in terms of mean values and mean
ifferences (MD) for disability, pain, physical activity and
ain-related fear. Mean values and MD between baseline and
ollow-up were provided for complete cases. Results were
escribed for the entire group and for each risk group as
etermined with the STarT Back Screening Tool. All anal-
ses were performed using SPSS Version 24 (IBM Corp.,
rmonk, NY, USA).

esults

teps  1  and  2.  Contextual  inquiry  and  value  specification

Values and requirements that emerged from the focus
roups with patients, physiotherapists and experts are pro-
ided in Table 1. Patients in the focus group indicated that

hysical activity and exercises were an important part of the
reatment of LBP. One patient stated: ‘Walking is the best

edication for my back pain’. Furthermore, patients expected
hat a platform with video-supported exercise recommenda-
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Table 1
Results of focus groups with patients, physiotherapists and experts to determine values and requirements of e-Exercise LBP.

Theme Patients (n = 4) Physiotherapists (n = 5) Experts (n = 4)
Average age: 53 years Average age: 39 years Average age: 40 years
Male/female: 2/2 Male/female: 2/3 Male/female: 4/0

Physical activity Physical activity promotion
should be an important part of the
treatment of LBP

Graded activity is not applicable for every
patient with LBP. Graded activity principles
should be an optional module

Physical activity promotion should
be an important part of the treatment
of LBP. Graded activity principles
should be an optional module

Strength and stability
exercises

Video-supported exercise
recommendations are supposed
to support exercise compliance

The specific type of exercises depends on the
individual patient. A pre-selection of exercises
per treatment objective (e.g. mobilisation,
stabilisation) would save time

Exercises are important. Evidence
about more or less effective exercises
is absent. Ideally, the physiotherapist
selects specific exercises per patient

Information modules There is a need for trustworthy
information

All information themes are relevant for all risk
groups of patients. Ideally, the
physiotherapists select which information
modules are presented at which time

Physical activity should be the
cornerstone of all information
modules. Videos with patient
experiences should also be included

Stratification of care Not applicable Recommendation for STaRT Back Screening
tool

Recommendation for STaRT Back
Screening tool

Stratification of Not applicable An extra tool for stratification of blended care
uch tim

An extra tool for stratification of
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blended care takes too m

BP, low back pain.

ions would support them to accomplish exercises at home,
s they often forgot how to execute specific exercises, as
ell as the number of repetitions. Overall, patients had a
ositive attitude towards blended care. Physiotherapists sug-
ested the integration of a graded activity module, similar to
-Exercise Osteoarthritis, but only as an optional function.

 graded activity module can be used to gradually increase
hysical activity, in accordance with the principles of graded
ctivity. As one physiotherapist explained: ‘graded activity
s indicated only in a minority of LBP patients, namely those
ho avoid physical activity due to LBP’. Physiotherapists

nd experts had no preferences for specific strength, mobil-
ty or stability exercises. According to limited available time,

 pre-selected set of exercises that could be tailored to individ-
al needs would be preferable. Physiotherapists and experts
ecommended that the same information content should be
vailable to all three subgroups of patients with LBP. As one
xpert illustrated: ‘A single event of LBP is a risk factor for
ecurrence of LBP. All patients need to know which factors
re related to LBP in order to prevent recurrence’.

tep  3.  Design

The e-Exercise LBP intervention is an integration of face-
o-face physiotherapy sessions with a web application. Fig. 1
rovides an overview of the intervention.

-Exercise LBP  protocol
During the first face-to-face session, the physiotherapist

dentified each patient’s risk (i.e. low, medium or high) for

ersistent disabling symptoms using the STarT Back Screen-
ng Tool [11]. Based on patients’ physical capacity and risk
rofile, physiotherapists had the ability to tailor e-Exercise
BP to meet their specific needs [10]. As recommended by

P

a

e blended care takes too much time

he experts, patients at low risk for persistent disabling symp-
oms had four face-to-face physiotherapy sessions, patients at

edium risk had 12 sessions and patients at high risk had 20
essions. However, according to the physiotherapists’ clinical
nowledge, physiotherapists were free to deviate from this
rotocol. The application consisted of three modules. The
rst module consisted of 12 weekly lessons (text and video)
bout the aetiology of LBP, physical activity, patient expe-
iences, pain management and psychosocial factors related
o LBP. The second module consisted of video-instructed
xercises. Physiotherapists could choose the pre-selected
xercises or create an individualised exercise programme.
he third module consisted of physical activity recommen-
ations. Based on a 3-day baseline test within this module,
he physiotherapists could calculate the patients’ current level
f physical activity. If patients were insufficiently physically
ctive, the physiotherapist could activate the graded activ-
ty functionality and set a goal to reach within 12 weeks.
his graded activity functionality with tailored feedback
as been studied previously in two osteoarthritis studies
23,35]. Patients received weekly reminders to visit the web
pplication. The online modules lasted for 12 weeks. Physio-
herapists could watch patients’ usage of the web application,

onitor evaluated assignments, select other types of exer-
ises, and communicate with patients using a messenger ser-
ice. A print screen of the online e-Exercise LBP application
s given in Appendix C (see online supplementary material).

easibility  study
articipants
In total, 46 eligible patients were recruited between May

nd October 2016. Of these patients, 41 signed informed con-
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ig. 1. Overview of the blended intervention e-Exercise LBP.

ent forms and completed the baseline questionnaire. After 12
eeks, 37 patients (90%) completed the follow-up question-
aire. No differences in baseline characteristics were found
etween responders and non-responders. Accelerometer data
ere available from 30 patients (73%) at baseline, from 22
atients (54%) at follow-up, and from 20 patients at both
aseline and follow-up (45%). Fig. 2 provides an overview
f the study process. Patient demographics at baseline are
resented in Table 2.

hysiotherapy  and  online  adherence
Overall, the average number of face-to-face sessions was

.8 [standard deviation (SD) 4.0]. Face-to-face sessions most

requently consisted of providing information, exercises and
ctive/passive mobilisation. The average total number of log-
ns was 28 (SD 27) over 12 weeks. Six patients (15%) received
he graded activity module; most of them were classified as

9
1
c
s

ow risk. Table 3 provides an overview of the number and
ontent of the face-to-face sessions. The number of face-to-
ace sessions differed between risk groups [low risk: 5.7 (SD
.9); medium risk: 6.5 (SD 4.9); high risk: 9.6 (SD 3.2)],
ut the content of these sessions and website usage were
omparable (Table 3).

roof of  concept
Levels of functional disability, physical activity, fear

voidance, pain at baseline and at 12-week follow-up, and
lobal effect are presented in Table 4. An improvement
as found in functional disability [MD −12.2/100; 95%

onfidence interval (CI) 8.3 to 16.1], pain (MD −2.8/10;

5% CI 2.1 to 3.6), subjective physical activity (MD
1.5 minute/day; 95% CI −47.8 to 24.8), objective physi-
al activity (3.1 minute/day; 95% CI −8.8 to 2.7), objective
edentary behaviour (MD −23.0 min/day; 95% CI −8.9 to
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Fig. 2. Flowchart.

Table 2
Patient demographics, entire group and subgroups.

Total group Low risk Medium risk High risk

Number of respondents n = 41 n = 18 n = 15 n = 8

Gender, n (%)
Male 18 (44) 10 (56) 7 (47) 1 (13)
Female 23 (56) 8 (44) 8 (53) 7 (88)

Age in years, mean (SD) 44.3 (10.4) 44.9 (10.5) 42.0 (12.0) 47.5 (5.8)

BMI, mean (SD) 25.9 (4.7) 25.7 (3.8) 27.0 (6.4) 24.4 (2.8)

Education level, n (%)
Low 4 (10) 1 (6) 1 (7) 2 (25)
Middle 17 (42) 9 (50) 5 (33) 3 (38)
High 20 (49) 8 (44) 9 (60) 3 (38)

Disease duration, n (%)
0 to 6 weeks 5 (12) 2 (11) 2 (13) 1 (13)
6 to 12 weeks 6 (15) 3 (17) 2 (13) 1 (13)
12 weeks to 12 months 9 (22) 4 (22) 4 (27) 1 (13)
>12 months 21 (51) 9 (50) 7 (47) 5 (63)

Comorbidities, n (%)
None 18 (44) 8 (44) 7 (47) 3 (38)
1 15 (37) 7 (39) 6 (40) 2 (25)
>1 8 (20) 3 (17) 2 (13) 3 (38)

BMI, body mass index (kg/m2); SD, standard deviation.
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Table 3
Description of face-to-face sessions and usage of the web application.

Overall (n = 41) Low risk (n = 18) Medium risk (n = 15) High risk (n = 8)

Number of face-to-face sessions, mean (SD) 6.8 (4.0) 5.7 (2.9) 6.5 (4.9) 9.6 (3.2)

Most frequent content of face-to-face
sessions, n (%)

Information: 97% Information: 94% Information: 100% Information: 100%
Exercises: 75% Exercises: 63% Exercises: 85% Exercises: 86%
Mobilisation: 75% Mobilisation: 69% Mobilisation: 70% Mobilisation: 86%

Total number of log-ins, mean (SD) 28 (27) 26 (25) 27 (28) 37 (32)

Number of weeks with ≥1 log-in, mean (SD) 7.3 (4) 7.4 (4) 7.0 (4) 7.5 (4)

Number of patients with GA module, n (%) 6 (15) 4 (22) 1 (7) 1 (13)

SD, standard deviation; GA, graded activity.

Table 4
Proof of concept of e-Exercise LBP (baseline, 12 weeks and mean difference).

Descriptive statistics

Outcome measure Baseline, n = 41, mean (SD) 12 weeks, mean (SD) Mean difference (95% CI)
Functional disability (0 to 100), n = 37 33.4 (15.7) 21.2 (17.2) −12.2 (8.3 to 16.1)
VAS – pain (0 to 10), n = 37 6.1 (1.9) 3.3 (2.4) −2.8 (2.1 to 3.6)
Physical activity, subjective (minutes/day), n = 37 125.2 (93.5) 136.6 (132.5) 11.5 (−47.8 to 24.8)
Physical activity, objective, moderate and vigorous

(minutes/day), n = 20
30.7 (21.0) 33.8 (17.9) 3.1 (−8.8 to 2.7)

Sedentary behaviour (minutes/day), n = 20 490.7 (78.0) 467.8 (62.9) −23.0 (−8.9 to 55.0)
Fear-avoidance, activity (0 to 30), n = 33 14.5 (5.3) 13.0 (6.1) −1.5 (−1.2 to 4.2)
F
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ear-avoidance, work (0 to 66), n = 33 16.1 (14.5) 

lobal effect (1 to 5), n = 36 

AS, visual analogue scale; CI, confidence interval; SD, standard deviation

5.0), fear avoidance activity subscale (MD −1.5; 95% CI
1.2 to 4.2) and fear avoidance work subscale (MD −0.1;

5% CI −3.1 to 3.2). Due to practical reasons, not all partic-
pants wore an accelerometer (n  = 20). The average level of
lobal effect was 3.7 (SD 1.0) on a five-point scale. Differ-
nces per subgroup were somewhat comparable to the entire
roup (data not shown).

iscussion

This study described the participatory development of
 blended physiotherapeutic intervention for patients with
on-specific LBP (e-Exercise LBP). Face-to-face physiother-
py sessions were integrated with a web application which
onsisted of 12 weekly information, exercise and physical
ctivity modules. The STarT Back Screening Tool was used
o stratify the offline and online part of e-Exercise LBP to
atients’ individual needs [11]. Proof of concept of e-Exercise
BP was evaluated in a feasibility study which suggested

hat e-Exercise LBP is effective, especially for disability
QBDPS: MD −12.2/100; 95% CI 8.3 to 16.1) and pain
NPRS: MD −2.8/10; 95% CI 2.1 to 3.6).

The CeHRes Roadmap provided guidance during the
evelopment of e-Exercise LBP. This approach is not tech-
ology driven, but takes the complexity of health care into

ccount [25]. The aim was to develop an intervention that
eets the values of patients, physiotherapists and experts.
atients’ recommendations for the design of the interven-

ion were less concrete than physiotherapists’ and experts’

c

r
t

16.0 (16.9) −0.1 (−3.1 to 3.2)
3.7 (1.0)

ecommendations. This may have been due to the difficulty
f providing feedback at a very early stage in development,
hen there is only an unfamiliar non-material concept. In

uture development studies, it is recommended that patients
hould receive drafts or previews of the intervention in order
o make it more concrete, and to make it easier for them to
rovide feedback about the design.

The improvements seen in disability and pain can be con-
idered as clinically meaningful as both outcomes decreased
y >30% [30]. A Cochrane review on the effectiveness of
xercise therapy compared with no treatment described a
ubstantially smaller pain reduction of 0.59 points/100 in
cute LBP, −1.89 points/100 in subacute LBP and −10.2
oints/100 in chronic LBP [36]. In the current study, the
ample sizes were too small to perform inferential statis-
ics as well as subgroup analyses. The average number of
ace-to-face sessions in e-Exercise LBP was slightly lower
han the general average number of treatment sessions for
atients with back pain in The Netherlands (7 vs  9) [37].
herefore, the results of this study tentatively indicate that
-Exercise LBP may lead to a reduction in physiotherapeutic
osts. The effectiveness of e-Exercise LBP should be further
nvestigated in a randomized controlled trial. A reduction in
hysiotherapeutic costs was also seen in the comparison of
-Exercise and usual physiotherapy in patients with hip and
nee osteoarthritis, where the number of face-to-face sessions

ould be reduced from 12 to five [38].

Stratifying blended care to patients at low, medium or high
isk of persistent LBP appeared to be challenging. Physio-
herapists and experts recommended integration of the STarT
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ack Screening Tool in combination with recommendations
or the average number of treatment sessions per risk group.

ithin the current study, patients in the low-risk group vis-
ted the physiotherapists more often than the e-Exercise LBP
rotocol recommended, whereas the medium- and high-risk
roups received fewer sessions than the protocol recom-
ended. These findings are in line with a recent investigation

f stratified LBP care in the Netherlands, which indicated that
ow-risk patients were generally over-treated and high-risk
atients were generally under-treated compared with recom-
endations in clinical guidelines [39]. Stratifying the online

art of e-Exercise LBP was possible by applying the graded
ctivity functionality. Clinical guidelines specifically recom-
ended this behavioural approach in patients at high risk

or persistent LBP [8,9]. Remarkably, this functionality was
nly applied in one of the eight patients at high risk. A forth-
oming mixed-methods study will provide more insight into
atients’ and physiotherapists’ experiences with the stratifi-
ation of e-Exercise LBP, as well as how this stratification
an be improved.

imitations  and  recommendations

As this study was primarily focused on the development
f e-Exercise LBP and its potential, a control group was not
ncorporated. Therefore, cause and effect cannot be claimed
nd it is uncertain whether the improvements in health-related
utcomes were due to natural recovery or the effectiveness
f e-Exercise LBP. Moreover, the study sample was small
nd long-term follow-up measurements were not included.
nother limitation of this study was the absence of an out-

ome measurement related to exercise compliance, although
t is hypothesised that blended care can stimulate an active
ole of the patient within the daily situation. The inclusion
f measurements for exercise adherence, self-management
kills or coping style is recommended for future studies. Fur-
hermore, a future large-scale randomized controlled trial is
eeded to study the (cost-) effectiveness of e-Exercise LBP
ompared with usual physiotherapy.

Overall, e-Exercise LBP demonstrated initial indications
or effectiveness in reducing disability and pain. The next step
ill be the investigation of end-user experiences with this
rototype. These experiences will be used to further adapt
he intervention to the needs of patients and physiothera-
ists. Hereafter, a randomized controlled trial on the (cost-)
ffectiveness of e-Exercise LBP compared with usual phys-
otherapy will be conducted (Steps 4 and 5 of the CeHRes
oadmap).
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