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ORIGINAL ARTICLE

Early termination in interdisciplinary pain rehabilitation: numbers, timing, and
reasons. A mixed method study

Dani€elle Stollengaa, Henrica Rosalien Schiphorst Preupera, Pieter Ubele Dijkstraa,b, Anne Marijke Boonstrac and
Michiel Felix Renemana

aDepartment of Rehabilitation Medicine, University of Groningen, University Medical Centre Groningen, Groningen, The Netherlands;
bDepartment of Oral and Maxillofacial Surgery, University of Groningen, University Medical Centre Groningen, Groningen, The Netherlands;
c‘Revalidatie Friesland’, Centre for Rehabilitation, Beetsterzwaag, The Netherlands

ABSTRACT
Purpose: To analyse the number of, timing of, and reasons for early termination of interdisciplinary pain
rehabilitation (IPR).
Methods: A multicentre study in two Dutch rehabilitation centres with a mixed method design.
Quantitative part: retrospective patient file review of all IPR patients. Qualitative part: 20 semi-structured
patient interviews with early IPR terminators.
Results: One hundred and thirty-seven of 428 participants (31.3%) had terminated IPR early, of which
almost 30% had a positive reason. Of a planned treatment duration of 12 weeks, the median (interquar-
tile range (IQR)) reduction was 5.3 week (3.0; 8.0). Over 80% of the early terminators with negative rea-
sons stopped in the first half of IPR, whereas approximately 55% of the early terminators with positive
reasons stopped in the final quarter of IPR. A discrepancy between patient expectations of the aim and
content and the actual IPR was mentioned as a negative reason for early termination. Many of the posi-
tive early terminators were able to self-manage.
Conclusions: Previously reported figures on early termination were confirmed. Early termination of IPR
should not be considered negative per se, because a substantial proportion of early terminations have a
positive reason. Negative early terminators tend to stop earlier during IPR, compared to positive
terminators.

� IMPLICATIONS FOR REHABILITATION
� Substantial rates of patients (31%) terminate interdisciplinary pain rehabilitation (IPR) earlier

than planned.
� Early IPR termination should not be considered negative per se, because a substantial proportion of

early terminations have a positive reason (i.e. goals achieved early).
� Although patients receive extensive personalised information about aim and content of IPR before

starting, early terminators with a negative reason often have different expectations about the aim
and content of treatment.

� Clinicians and researchers should be focused on how to explain IPR to the patient and check whether
the patient has understood it well and is convinced of its credibility.
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Introduction

Between 9% and 42% of patients terminate interdisciplinary pain
rehabilitation (IPR) earlier than planned [1–6]. The majority of the
early terminators of IPR stopped during the diagnostic phase or in
the first 8 weeks of treatment [2,5]. Poor bio-psychosocial func-
tioning predicts higher pain severity [7], and high pain severity
before rehabilitation is associated with higher rates of early ter-
mination [6]. In a recent systematic review, 18 predictors of early
termination were identified in four domains: socio-demographic,
patient, disease, and treatment [8]. For example, the review
showed that ethnicity, duration of work disability and somatisa-
tion are predictors for early termination. Also, the treatment

location appears important; higher rates of early terminators have
been described in rehabilitation centres compared with rehabilita-
tion treatment in a hospital. No differences were found in sex and
age between early terminators and completers, nor in predictors
such as inpatient and outpatient programs, diagnosis or coun-
try [4].

There is a wide diversity in duration of IPR [9,10]. A gold stand-
ard treatment duration is not available. A mean and median IPR
treatment duration of around 12 weeks is described, but often
the actual treatment duration was not equal to the initially
planned treatment duration [5,11].

Single predictors for treatment adherence in chronically ill
patients showed conflicting results [12]. Research of physical and
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perceptual barriers to adherence, and patients’ beliefs and con-
cerns regarding treatment could provide more insight into causes
of non-adherence, which may be also important in patients with
chronic pain. Reasons for not maintaining exercise in patients
with low back pain are beliefs that exercise does not help or
aggravates pain, disliking exercise or other medical problems that
prevent exercise [13]. Predictors of early IPR termination are,
among other things, pre-contemplation and low self-efficacy [8].
In mental health care also practical barriers, such as transportation
problems or difficulties arranging childcare, have been associated
with early termination [14].

In two Dutch studies of IPR patients of non-Dutch origin (i.e.,
Turkish and Moroccan), the most frequently mentioned reason for
early termination is a discrepancy between the expected content
of the treatment and the actual treatment, for example, expecting
a specific medical diagnosis or pain relief as a result of IPR
[15,16]. Interpretation of earlier information and experiences influ-
ences patients’ beliefs about their illness and therefore effects
their behaviour [17]. These pre-existing beliefs about illness and
treatment may affect adherence to and outcomes of treatment
[18]. However, several meta-analyses have shown a very weak
relationship between individual illness beliefs and treatment
adherence in patients with chronic diseases [19,20].

Better insight in numbers, timing, and reasons for early termin-
ation is needed, because early termination from IPR is associated
with poor treatment outcomes [21–23]. Numbers and better
understanding of early termination may help to inform strategies
to decrease unneeded early termination. However, an accurate
number of early termination is unknown in Dutch IPR. In addition,
very few studies have reported on the timing of early termination
[2,5]. Timing refers to the stage of IPR and the amount of IPR that
is lost due to early termination. Research on early IPR termination
had been mainly focused on differences in characteristics
between completers and early terminators [8], but not patient-
reported reasons. The aims of this study were to calculate the
rate of early terminations in two Dutch outpatient IPR centres, to
analyse the timing of early termination, and to explore the rea-
sons for early termination.

Materials and methods

Design

This study used a mixed method design conducted on the out-
patient clinic in two rehabilitation centres (UMCG and Revalidatie
Friesland) and one rehabilitation department of a hospital
(Revalidatie Friesland). In the quantitative part, numbers, timing,
and reasons for early termination were retrieved from patient files.
In the qualitative part, reasons for early termination were further
explored in semi-structured interviews with early IPR terminators.
It is non-medical research with only mentally competent adults.
All participants received care as usual, so there were no additional
safety concerns for the participants. Participation of the interviews
was voluntarily after informed consent. The research took little
time of the participants. Therefore, the Medical Ethical Review
Committee of the UMCG (METc 2016/276) confirmed that the
Medical Research Involving Human Subjects Act (WMO) did not
apply for our research and that official approval of this research
by the Medical Ethical Review Committee was not required
(Research Register 201600420).

Participants

In the quantitative part, all patient files of adult patients with
chronic musculoskeletal pain who had followed IPR in 2015 were
studied in two outpatient centres for IPR in the North of the
Netherlands: UMCG Center for Rehabilitation, and Rehabilitation
Friesland (two locations). There were no exclusion criteria for par-
ticipation in the study. Based on historical data, we estimated
that 400–500 files would be available. With a mean rate of early
termination of approximately 25% [1–6], a rate of 100–125 early
terminators was expected. In the qualitative part, all adult
early terminators of IPR during that time (2017–2018) at the same
centres were recruited. Also for this part there were no exclu-
sion criteria.

There are several definitions of early termination in literature.
One definition is: “patients with chronic pain, who were referred
to a chronic pain management program, who initiated (partici-
pated in the baseline assessments), but discontinued prior to
completion of the entire program” [3]. Based on earlier literature
[5] and expert opinion, we accepted a range of ±1 week between
the planned treatment duration and actual treatment duration.
Therefore, in this study, early terminators were operationally
defined as participants who stopped IPR at least more than
1 week before the planned duration. Positive early terminators
were defined as early terminators who had achieved their goals
early. Participants with all other reasons for early termination
were regarded as negative early terminators.

Intervention

Patients were referred by their general practitioner or medical
specialist for outpatient pain rehabilitation treatment. The
rehabilitation team of IPR consists of rehabilitation physicians,
physiotherapists, occupational therapists, psychologists, and social
workers and in Revalidatie Friesland also of psycho-motor thera-
pists and music therapists. During the consultation with the
rehabilitation physician, the medical history is taken and a phys-
ical examination is conducted. At the end of the consultation, the
patient receives extensive verbal personalised information about
chronic pain and the content and aim of IPR. Most of the time
they also receive information about one or more educational
websites and/or written information. In a shared decision-making
process, it is decided whether the patient is admitted to IPR.
Patients of the UMCG have a one-day screening and patients of
Revalidatie Friesland eventually a screening by a psychologist
before starting the IPR. After this screening, it is decided whether
the patient continues the treatment and the total IPR duration is
planned (generally 12 weeks). IPR consists of physical therapy as
well as occupational therapy, two to four times a week, and an
appointment with the psychologist or social worker, one time a
week. In individual cases also psycho-motoric therapy or music
therapy is added to IPR. If possible, the frequency of physiother-
apy and occupational therapy was decreased to one time per
week in the second half of IPR. The overall aim of IPR was to
decrease pain-related disability.

Study procedures

In the quantitative part of the study, patient files were analysed
by the main researcher (DS) or co-author (AMB). Age, sex, planned
treatment duration, actual treatment duration and reason for early
termination were documented. In the qualitative part, semi-struc-
tured interviews with early terminators were conducted by the
main researcher (DS). All early terminators were asked to
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participate by one of the IPR team members. The main researcher
contacted the early terminators for informed consent, and an
appointment for the interview was made. New interviews were
held until data saturation had occurred [24], indicating that all
possible reasons for early termination were mentioned. Interviews
were performed by the main researcher. The interviews were held
face-to-face in the rehabilitation centre, at the patient’s home or,
if preferred, by telephone. On average, the interviews took
approximately 30min and were recorded. Main goal of the semi-
structured interviews was to identify reasons for early IPR termin-
ation based on the opinions of the early terminators. Participants
were interviewed regarding their reasons for early termination,
expectations of the rehabilitation treatment, earlier diagnostics
and/or treatment, cause of the pain and personal information.
Those topics were based on literature and expert opinion. The
interviews were pilot-tested with a psychologist from the IPR
team. After the first interviews, the topic list was adjusted on the
acquired information. For patients who declined to be inter-
viewed, the IPR team was asked to register age and sex.

Data analyses

Quantitative part of the study: The number of early terminators
and reduction in IPR duration (descriptive statistics) were calcu-
lated with the Statistical Package for Social Sciences (SPSS version
23, SPSS Inc., Chicago, IL). A survival analysis was performed to
determine the timing of termination. For this survival analysis,
participants were classified into four groups: (1) early terminators
due to a positive reason (goals achieved earlier); (2) early termina-
tors due to IPR planning/logistics/medical reason; (3) early termi-
nators due to a negative reason (all other reasons than 1 and 2);
and (4) completers as planned. Participants with an unknown
actual treatment duration or an unknown reason for early termin-
ation were excluded for the survival analysis. A log rank test was
performed to analyse differences in treatment duration between
early terminators due to a positive reason, goals achieved earlier
(group 1) and early terminators due to a negative reason (group
3). A post hoc power analysis was performed with PS Power and
Sample Size Calculations (version 3.0, January 2009).

Qualitative part of the study: All interviews were recorded and
transcribed by the main researcher, and afterwards the main
researcher performed coding with AtlasTi. Recurrent and similar
codes were merged and categorised into preliminary main
themes by the main researcher. Those preliminary themes and
corresponding quotes were discussed with all other researchers,
adjustments were made, and again discussed. The main
researcher was a resident physiatrist. Other researchers all possess
PhD-Degree, and two of them are physical therapist and two of
them are physiatrists with extensive IPR and research experience.

Results

Quantitative part

A total of 428 patient files were studied. The mean patient (stand-
ard deviation (SD)) age was 42.4 (13.3) years, and 68% were
women. About 70% of the participants was treated in a rehabilita-
tion centre and 30% at the rehabilitation department in a hos-
pital. Overall, 137 participants (31.3%) had terminated IPR early.
The mean (SD) age of the early terminators was 41.5 (14.0) years
and 67% were women. The difference in age (independent t-test)
or sex (Pearson’s chi-square) between early terminators and com-
pleters was not significant (p¼ 0.327 and p¼ 0.855, respectively).
In the rehabilitation centres, there was an early termination

percentage of 27.2% and at the rehabilitation department in the
hospital there was an early termination percentage of 43.3%. Data
about the initially planned and actual IPR duration were available
for 82 early terminators (60%). The median (interquartile range
(IQR)) planned IPR duration was 12.0 weeks (12.0; 12.0); the
median reduction of the program by the early terminators was
5.3 weeks (3.0; 8.0).

The most frequently documented (30%) reason for early ter-
mination was “goals achieved early” (Table 1). A second or a third
reason for early termination was documented in 39 cases and in
one case, respectively. In 6%, the reason for early termination was
unknown. Survival analyses of early terminators due to a positive
reason (group 1, 30%) and early terminators due to a negative
other than logistic or medical reasons (group 3, 44%) showed
that over 80% of the early terminators with a negative reason
stopped in the first half of IPR (1–6 weeks), whereas approxi-
mately 55% of the early terminators with a positive reason
stopped in the final quarter of IPR (between 9 and 11 weeks;
Figure 1). The median (95% confidence interval (CI)) survival time
of early terminators due to a positive reason (group 1) was
10 weeks (9.5; 10.5) and of early terminators due to a negative
reason (group 3) was 4 weeks (3.5; 4.5). The differences in IPR dur-
ation between early terminators due to a positive reason (group
1), and early terminators due to a negative reason (group 3) were
significant (log rank test (v2¼38.6, 1 df, p< 0.001)). A post hoc
power analysis showed a power of 0.994 (a was set at 0.05;
number of early terminators due to a positive reason ¼ 41;
median time to termination due to a positive reason ¼ 10 weeks;
median time to termination due to a negative reason ¼ 4 weeks;
accrual time ¼ 52 weeks; follow-up ¼ 22 weeks; the ratio of
negative terminators over positive terminators ¼ 1.49).

Qualitative part

During the inclusion period, at least 35 early terminators were
registered by the IPR team. Of those, 11 patients did not want to
participate, one patient had no data registered, and three patients
did not respond by telephone and/or e-mail. After interviewing
five early terminators due to positive reasons, no new themes
seemed to come forward. After four more interviews with early
terminators due to positive reasons, still no new themes came for-
ward. Therefore, we decided that data saturation occurred after
interviewing nine early terminators who had achieved their goals
earlier than initially planned. Thereafter, only early terminators
due to other reasons were included. In total, 20 semi-structured
interviews were conducted. The mean age of the interviewees
was 44.0 years (SD 13.9), and 10 participants were women (50%).
All participants were of Dutch origin. The 11 patients who did not
want to participate had a mean age of 41.0 years (SD 13.3) and
four were women (36%). The themes that arose from the semi-

Table 1. Reasons for early termination noted in patient files.

Reason for early termination
First reason
(n¼ 137)

Second/third reason
(n¼ 40)

Goals achieved early 41 (29.9%) 3 (7.5%)
Psychological complaints 26 (19.0%) 4 (10.0%)
Treatment planning/logistics 17 (12.4%) 5 (12.5%)
No improvement/more pain 17 (12.4%) 2 (5.0%)
Other expectations on the content

of the program
12 (8.8%) 5 (12.5%)

Medical cause 10 (7.3%) 3 (7.5%)
No show/no contact/not described 8 (5.8%) –
Second opinion/diagnostics/other treatment 6 (4.4%) 18 (45.0%)
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structured interviews are reported below. The quotes were
selected as being representative for these themes.

Goals achieved early
Positive early terminators told that IPR went well and they had
achieved their goals early; therefore, there was no indication for
further IPR. Most of the positive early terminators felt the respon-
sibility to make further adjustments in their private and profes-
sional lives. Some participants experienced pain relief as a result
of those adjustments. Better understanding and management of
their pain complaints was for most positive early terminators
enough, and no further counselling was necessary. For example,
one of the positive early terminators (patient 3) told that becom-
ing pain free was not a goal for her, but as a result of IPR she
was not depended on her wheelchair anymore.

Patient 1 (female, age 27): The goals, which were set, were achieved.
And the treatment costs a lot of time. It is a treatment that needs you
to come two times a week, whereas I could come only once a week. So
we decided I could continue it at home, because it went well.

Patient 19 (male, age 35): I just went well. And continuing the
treatment has to be meaningful. [… ] The pain is still there, but it’s
quite reduced. I noticed that stress highly influences my body. [… ] I
have made a lot of decisions. That was my main goal.

Expectations on the aim and content of the treatment
Some negative early terminators had hoped for further diagnos-
tics or pain reduction as an effect of IPR. Besides that, some of
them expected a more physical approach and less focus on the
psychological aspects, especially during physiotherapy and occu-
pational therapy. For example, they expected exercises from the
physiotherapist and advice about postures from the occupa-
tional therapist.

Patient 5 (male, age 53): The actual reason to stop were the negative
results. I have back complaints for years and I hoped that they could
find a cause for my complaints. Afterwards it turned out to be just
rehabilitation. [… ] And then I thought, now the physician will examine
me, once more looking whether there is something wrong with the
vertebras or my back. And then you end up with rehabilitation. That
disappointed me.

Patient 6 (female, age 68): The treatment was not helpful. I had hoped
for pain reduction. Or, at least, instructions which could lead to pain
reduction. Anyhow, that didn’t happen. [… ] And after some time, I
expected the occupational therapist to say for example how to lie
down, how to sit, how to stand and how to walk. And the therapist to
ask: well, and how are you going to do that? I received just one
instruction, nothing more.

Patient 17 (male, age 52): The reason for early termination was the fact
that with this treatment a lot of psychological counselling is given, but
my problem is not a psychological problem. [… ] Maybe I wasn’t
completely aware of the quite high psychological aspect. Maybe that is
one thing that could be better explained before starting.

More physical complaints due to IPR
Some participants told that it was impossible to continue with
the program due to an increase of physical complaints
after therapy.

Patient 12 (male, age 66): The treatment was physically too heavy. The
exercises were too heavy due to the pain. There were some days that I
couldn’t walk anymore. And the physiotherapist didn’t listen very well.
He made me do things that I couldn’t do. And afterwards I came home
with much more pain.

Timing of the IPR
Sometimes the IPR timing was not right. One patient received the
outcome of his request for a disability pension during the IPR and
another patient’s child became ill.

Patient 9 (male, age 47): The reason why I stopped the treatment was
because at the same time my sick leave period terminated. Then I
received a disability pension for 72% and I appealed against that
decision. [… ] And that decision was at the same time of the
observational period. It all became too much.

Patient 18 (female, age 32): The second time I terminated was because
my child had a seizure 4 or 5 months ago. And afterwards he had a lot
of seizures and is diagnosed with epilepsy. So it was too hectic. [… ]
When you have to come two or three times a week combined with a
sick child, it is very busy.

Multiple participants mentioned a second or third reason for
early termination, suggesting that early termination is often

Figure 1. Survival analyses of actual treatment duration.
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multifactorial. Reasons were the feeling of not being taken ser-
iously and points of concern about treatment planning and logis-
tics. These were overall themes, and most of the time not the
main reason for early termination; however, in some cases, the
reason contributed to the early termination.

Feeling of not being taken seriously
The participants’ feeling that the physician or therapist is taking
the symptoms seriously is important for having confidence in the
treatment. A physical examination or (explaining earlier) diagnos-
tics (e.g., radiograph or MRI) can be helpful. When a patient does
not accept the explanation for the symptoms, it can result in a
negative reason for early termination.

Patient 3 (female, age 24) (goals achieved early): In the rehabilitation
centre, I was examined another time. They also studied the MRI another
time, and explained it to me. And then I thought, this is a second
opinion, but they also showed the MRI to me on the screen. And at
that point I thought, yes, I’m being taken seriously.

Patient 11 (female, age 42) (other expectations on the content of the
program): They always told me that the complaints were related to
stress. Every time it was repeated: stress, stress, stress. And it started to
irritate me. I know that stress can cause physical complaints, but I also
have real back complaints. And that’s not stress. So, when you have
real back complaints, they say, ‘That could be right, because you have a
really busy job.’ Then I think, ‘Here we go again.’

Points of concern about treatment planning and logistics
In multiple interviews, the short duration of the physiotherapy
and disturbances, such as phone calls, during IPR were men-
tioned. Besides that, not being able to fit much therapy into the
short appointment time and discontinuity of therapists were fre-
quently mentioned.

Patient 11 (female, age 42): Therapy takes only half an hour. At first, the
therapist has to search for a room. Then, the therapist has to type
something on the computer. And, when you are treated by different
physiotherapists all the time, you constantly need to explain your
problem again. And, sometimes, in the middle of therapy, the therapist
will pick up the phone. It’s not professional and it all detracts from
my time.

Discussion

This study showed that almost one-third of the participants termi-
nated early from IPR, with a median reduction of 5.3 weeks. In
contrast to others [2], this study showed a higher percentage of
early terminators in the hospital compared to the rehabilitation
centres. The most frequently mentioned reason for early termin-
ation was “goals achieved early”. Approximately, 55% of the early
terminators with positive reasons stopped in the final quarter of
IPR, whereas over 80% of the early terminators with negative rea-
sons stopped in the first half of IPR. Many negative early termina-
tors mentioned, a discrepancy between expectations of the aim
and content of the actual IPR, as the reason for early termination.
Participants had hoped for pain reduction and/or expected a
more physical approach. Otherwise, many of the positive early ter-
minators were able to self-management. Besides “goals achieved
early” and “other expectations on the aim and content of the pro-
gramme”, other reasons for early termination were also identified
by the semi-structured interviews. Participants experienced more
physical complaints as a result of the treatment, the timing was
not right due to personal factors, the feeling of not being taken
seriously, or due to problems concerning treatment planning and/
or logistics.

With almost one-third of participants terminating IPR early, it is
important to identify the reasons for early termination. While the
prevailing assumption is directed toward negative reasons only,
this study is the first to shed a different light on early termination
from IPR. “Goals achieved early” was most frequently mentioned
reason for early termination, suggesting that the current duration
of IPR may be too long for a subgroup. On the other hand,
almost half of the early terminators had a negative reason for
early termination. Negative early termination can be regarded as
an undesirable outcome because it will contribute to disappoint-
ment of patients and clinicians, and unnecessary medical costs.
Due to the outcomes of our semi-structured interviews, this study
provides more insight into the patients perspectives of reasons
for IPR termination.

Studies about the dose–effect relation of vocational rehabilita-
tion show that patients with a poor prognosis for returning to
work benefit most from extensive treatment, whereas patients
with a good prognosis benefit from both extensive as from less
extensive treatment [25]. These findings suggest that an individ-
ual IPR dose should be determined based on characteristics such
as prognosis. Prognosis and adherence to IPR are difficult to pre-
dict. A validated tool to assist in the personalised decisions for
IPR content and dosage, however, is unavailable.

Although patients receive extensive personalised information
about the aim and content of IPR before starting, this study
showed that Dutch early terminators with a negative reason have
often different expectations on the aim and content of the treat-
ment. Two other Dutch studies of patients of non-Dutch origin
showed also a discrepancy between the expected content of the
treatment and the actual treatment as the main reason for early
IPR termination [15,16]. Although early termination due to a dis-
crepancy between the expected content of the treatment and the
actual treatment occurred significantly more frequently in patients
of non-Dutch origin, substantial rates of Dutch early terminators
had also different expectations (82% in patients of non-Dutch ori-
gin versus 62% in Dutch patients) [16]. Furthermore, in the same
study [16], early termination due to unknown reasons (refusal to
participate and no show) occurred more often in Dutch patients
(38% in Dutch patients versus 15% in non-native patients). We
postulate that those different expectations may not be deter-
mined by ethnicity, but because the initial information is not suffi-
ciently adjusted to the specific needs of the individual patient.
Low health literacy combined with inadequately tailored commu-
nication of the health care practitioner may explain patients’ dif-
ferent expectations on the aim and content of IPR. Health literacy
entails patients’ knowledge, understanding, appraisal and apply of
health information in order to make judgments and take decisions
concerning health care [26]. Nearly half of the Europeans have
inadequate health literacy skills, and migrants have more often
limited health literacy skills [27]. These limited skills can explain
the higher rate of early termination due to different expectations
among patients of non-Dutch origin compared to Dutch patients.
Otherwise, little is known about the influence of health literacy
on patients’ beliefs about their condition [28]. IPR should aim to
increase patients’ health literacy through therapeutic patient edu-
cation [29]. There is limited evidence that pain neurophysiology
education (PNE) significantly increases knowledge about pain [30].
The use of universal health literacy precautions to provide under-
standable and accessible information for all patients is recom-
mended [28]. In addition, printed information and visual aids can
enhance patient understanding. In the future, health care profes-
sionals and research studies should be less focused on the
amount of information, and more focused on the way to explain
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it to the patient and check whether the patient has understood it
well and is convinced of its credibility. For example, it may be
useful for more patients than now already done to schedule a
new appointment after approximately 2 weeks to discuss the pro-
vided information, checking whether the patient has understood
it and is still motivated for IPR. In addition, to increase physical
activity, time contingent principles are used instead of pain con-
tingent principles. In the beginning, this might temporarily aggra-
vate the musculoskeletal pain as a result of inactivity and
deconditioning. Explaining this concept and possible reactions to
IPR before participation is therefore important, stressing and edu-
cating that a temporary symptom increase does not equal unsaf-
ety. Participants were informed that when in doubt, they could
contact the physiatrist for explanation and maybe recurrent or
additional medical examination. No formal complaints were issued
by the participants. Thus, we have no reason to believe that IPR
has inflicted serious adverse events in any of the participants.

Besides providing understandable and accessible information
to patients, exploring patients’ illness beliefs seems also to be
important. Those beliefs are based on interpretation of earlier
information and experiences and influence their behaviour and
also may affect their adherence to and outcomes of treatment
[17,18]. As the aim of IPR is that patients with chronic pain are
able to cope with their pain complaints, therefore patients have
to change their explanatory model [31] away from finding the
solution to their pain complaints, in order to be able to make
behaviour adjustments. In a study with rehabilitation physicians
of patients of non-Dutch origin, early terminator was reported
that some patients kept searching for a medical explanation for
their complaints due to a need for identification of their com-
plaints regarding their social environment [15]. Sometimes,
patients were given the benefit of the doubt regarding their pos-
sibilities to adjust their way of coping, but not all patients were
able to make the shift to the pain being explained by a multifac-
torial cause rather than solely a medical cause. Then they lost
confidence and terminated early. It is not clear if the results of
those interviews can be generalised to all early terminators. With
our research we shed a light on the view of early terminators. But
more insight in the perspectives of IPR team members about early
termination could be interesting. Qualitative interviews with IPR
team members of Dutch early terminators about early termination
is an implication for further research.

The strength of this study is that besides the patient file
review, semi-structured interviews with early terminators were
held. This combination of quantitative and qualitative data pro-
vides a broader and deeper understanding of early IPR termin-
ation, and the themes and quotes of the qualitative part appear
to strengthen the results of the quantitative part. Besides the
mixed method design, it is also a two-centre study conducted at
three different locations, increasing the generalisability of this
study. The limitations of the study were the relatively high rates
of missing data in the patient files and non-participators in the
semi-structured interviews. In only 60% of the patient files of early
terminators, the initially planned duration of the treatment and/or
the actual duration of the treatment was documented. Due to
those missing data, the calculation about reduction in treatment
duration is less precise. Also the relatively small sample size
(n¼ 20) of the qualitative part is a limitation. In particular,
because coding was only performed by the main researcher and
there was no second researcher that performed coding to explore
whether other/similar themes emerged. And therefore there was
no second control if data saturation had really occurred. Besides
the 20 semi-structured interviews that were held, there were at

least 15 more early terminators during the inclusion period.
Participants who were satisfied about treatment might have been
more willing to participate in this study than participants who
were not satisfied, leading to selection bias and resulting in a
more positive effect. Another limitation of the study is not per-
forming purposefully sampling of participants of non-Dutch origin
versus Dutch participants, while Dutch literature shows that
non-Dutch origin is an important factor in early IPR termination in
the Netherlands [8]. In the quantitative part, we did not analyse
ethnic group because ethnicity was not specifically noted in the
patient files. Of all early terminators of the qualitative part, there
was no patient of non-native origin. We postulate that a couple
of reasons are responsible for this. At first, inclusion of partici-
pants was performed at three locations, all in the northern region
of the Netherlands. In this region, less people of non-native origin
are domiciled compared to other parts of the Netherlands.
Another explanation could be that patients of non-Dutch origin
less often start with IPR, for example due to language barriers.
Future research should also include this aspect.

This study presents both quantitative and qualitative informa-
tion about early termination. Besides numbers and timing of early
termination, reasons for early termination also were explored. The
results show that most very early terminators stop due to nega-
tive reasons and late early terminators often stop due to positive
reasons (goals achieved early). Patient beliefs about pain and
expectations about IPR and self-management can influence the
adherence of the treatment.
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