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Abstract.
BACKGROUND AND OBJECTIVE: The purpose of this study is to determine whether patients, classified by their treating
consultant in rehabilitation medicine as avoider or persister, show differences in a large set of detailed outcomes of actual, objec-
tively measured daily physical behaviour.
METHODS: In this explorative cross-sectional study, 16 patients were included; 9 patients were categorized as avoider and 7
patients as persister. Subjects wore the VitaMove activity monitor, a high-end accelerometry-based device that allowed automatic
detection of a large set of body postures and motions. Physical behaviour was assessed in detail by total duration of body postures
and motions as percentages of 24 hours, as well as by the number of sit-to-stand transfers, overall activity level, walking speed,
and the distribution of bouts of physical activity and sedentary behaviour. Differences between groups were tested with the Mann
Whitney U test.
RESULTS: There were no significant differences between groups in any of the physical behaviour outcomes.
CONCLUSIONS: Our study showed that activity-related behavioural style categorization by consultants in rehabilitation
medicine is not expressed in objectively measured detailed outcomes of daily physical behaviour.
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1. Introduction

Chronic low back pain (CLBP) is a major pub-
lic health problem with a high impact on daily life
functioning [1]. Interdisciplinary rehabilitation treat-
ment therefore generally aims at reducing limitations
in daily life functioning of this patient group [2]. Since
not all patients seem to benefit from the same ap-
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proach [2], tailoring treatment to individual patient’s
coping strategies may increase effectiveness [3]. Valid
classification systems to create subgroups lack, how-
ever.

In recent years, research has increasingly focused on
avoidance and persistence behaviour as two maladap-
tive activity-related behavioural styles in patients with
CLBP. Avoidance behaviour is assumed to be a result
of catastrophizing thoughts about pain and the devel-
opment of fear of movement. Eventually, this will lead
to lower levels of daily life functioning. Such avoid-
ance behaviour has been confirmed in patients with
pain [4]. In persistence behaviour, other mechanisms
are thought to explain a patient’s disability level. Al-
though persons with a persistence behavioural style
perceive themselves as disabled, it is assumed that they
continue their activities despite their pain. These pa-
tients will therefore have a daily life activity level sim-
ilar to people without pain or other impairments [5,6].

A relatively small number of studies has focused
on (disentangling the nature of) the relationship be-
tween the constructs avoidance and/or persistence on
the one hand, and physical activity levels/daily func-
tioning outcome measures on the other hand. For ex-
ample, Huijnen and colleagues found that patients’
self-reported daily life activity levels were significantly
higher in ‘persisters’ compared to ‘avoiders’, whereas
such a difference was not present when daily life ac-
tivity levels were objectively measured with a simple
accelerometer device [7]. It was also found that persis-
ters, in comparison to avoiders, reported a longer daily
uptime (defined as the period between getting up and
going to sleep), using an objective as well as a self-
reported outcome measure [7,8]. Andrews et al. have
studied the relationship between an individual’s self-
reported activity-related behavioural style and patterns
of both pain and objectively measured physical activ-
ity [9]. They did not find a significant association be-
tween avoidance behaviour and lower daily life activity
levels, nor was there a significant association between
persistence behaviour and higher daily life activity lev-
els. There was some evidence, however, that individ-
uals who were classified as ‘excessive’ persister (i.e.
high self-reported level of persistence combined with
low level of avoidance) are more likely to engage in
daily life activity in a way that exacerbates pain com-
plaints. Overall, the existing evidence appears to be in-
conclusive.

This may be related to discrepancies between self-
reported/perceived activity levels and actual daily life
activity levels: simply because it is difficult to assess

one’s own or another person’s physical activity levels
findings are not easily interpretable [10]. It has been
shown that experienced physicians both under- and
overestimated the level of objectively measured daily
activity levels in several rehabilitation patient groups,
including a significant underestimation in patients with
chronic benign pain [11].

The inconclusiveness may also be related to the
questionable ability of simple monitoring devices to
validly measure avoidance and (excessive) persistence
behaviour, as pointed out by Andrews et al. [12]. It
might be that maladaptive styles of patients are re-
flected in other aspects of people’s physical behaviour
than the overall daily life activity level, which is the
main outcome of most simple monitoring devices [6].
For example, avoiders might avoid specific feared ac-
tivities or postures, but may continue to perform other
non-feared activities. As a result, maladaptive styles
may not be expressed in e.g. a decline in the over-
all daily life activity level, but might become overt in
other physical behaviour outcomes, such as the dis-
tribution of activities and postures over time. So far,
actual physical behaviour of patients with CLBP has
not been analysed in more detail in studies aiming to
identify differences between avoiders and persisters;
for this, a more advanced and high-end accelerome-
ter device is required. The high-end monitoring de-
vice VitaMove provides detailed outcomes on types,
intensity and patterns of physical behaviour, and there-
fore allows a more in depth evaluation of whether
avoiders and persisters differ in their actual daily life
behaviour [13–15].

Therefore, the aim of this explorative study was
to evaluate whether patients with CLBP categorized
as avoider or persister by consultants in rehabilitation
medicine show differences in detailed outcomes of ac-
tual, objectively measured daily physical behaviour.

2. Methods

2.1. Participants

Consultants in rehabilitation medicine with am-
ple expertise in chronic pain treatment from Maas-
tricht University Medical Centre, Rijndam Rehabili-
tation Centre Rotterdam, and Top-Care Health Ser-
vices/CIRAN assessed patients diagnosed with CLBP
for eligibility to participate in this cross-sectional
study. Inclusion criteria were: a) low back pain: pain
localized below the scapulae and above the gluteal
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folds for longer than six months [16]; b) age be-
tween 18 and 65 years. Exclusion criteria were: a) low
back pain attributable to a recognizable, known spe-
cific pathology (e.g. infection, tumour, osteoporosis,
fracture, structural deformity, inflammatory disorder,
radicular syndrome or cauda equina syndrome) [17];
b) pregnancy; c) wearing a pacemaker or ICD de-
vice (i.e. safety measure related to activity monitor-
ing); d) serious psychiatric disorders; e) non-fluency in
Dutch. The Medical Ethics Committee of Rotterdam,
The Netherlands, approved the study (METC-2011-
378).

2.2. Study procedure

Prior to enrolment, all subjects received verbal and
written information about the study. After the subjects
agreed to participate, written informed consent was ob-
tained, and subjects completed a set of self-reported
measures on disability, activity-related strategies, fear
of movement, habitual physical activity level, pain in-
tensity level, and depressed mood. Also, an appoint-
ment was made to visit the hospital’s human perfor-
mance laboratory to have a short training session on
using the activity monitoring device. Participants left
the university hospital with the monitoring device, and
wore it for preferably 5 days during daytime. After the
measurement period, the device was returned to the
university hospital for automated analyses.

Classification of patients as ‘avoider’ or ‘persis-
ter’ regarding their activity related behaviour style
was done by a consultant in rehabilitation medicine.
The consultant discussed a number of specific per-
sistence and avoidance statements with participants.
These statements were based on different dimensions
of avoidance and persistence behaviour and were de-
rived from a study of Kindermans et al. [18]. In that
study, it was found that activity avoidance and ex-
cessive persistence (i.e. doing too much, not respect-
ing one’s physical limits and experiencing a rebound
effect of over-activity) were the only dimensions of
avoidance and persistence behaviour associated with a
higher disability level. The 13 items from the Behav-
ioral Responses to Illness Questionnaire (BRIQ) and
20 items from the Patterns of Activity Measure-Pain
(POAM-P) loading on these factors in the study of Kin-
dermans et al., were used as statements during the con-
sultation to support clinical judgement of the consul-
tant in rehabilitation medicine to classify patients as
avoider or persister. Not all of these 33 statements had
to be discussed, however. Classification was finished as

Fig. 1. Adult person wearing a VitaMove activity monitor (2M En-
gineering, Veldhoven, The Netherlands).

soon as the expert consultant in rehabilitation medicine
was convinced about which activity-related behaviour
style the patient used.

2.3. Main outcome measure: Actual physical
behaviour

Actual physical behaviour was measured using the
advanced high-end VitaMove activity monitor (2M En-
gineering, Veldhoven, The Netherlands; see Fig. 1).
This Activity monitor consists of three body-fixed
accelerometer units (Freescale MMA7260Q, Denver,
USA). The VitaMove sensor units (one attached to
each thigh, one to the sternum part of the trunk, us-
ing elastic belts) are wirelessly connected. Accelera-
tion signals were continuously sampled with 128 Hz,
and stored on micro SD memory cards. The recorders
were ideally worn during waking hours on at least 5
consecutive days (and preferably including 1 weekend
day). Patients were instructed to continue their normal
daily life activities, but recorders had to be de-attached
during swimming, bathing and sleeping.

After the measurement period, data were uploaded
to a PC, for analysis with VitaScore Software (Vita-
Score BV, Gemert, The Netherlands). This analysis
software allowed a one-second detection of a large
set of body postures (e.g. lying, sitting, standing),
body motions (e.g. walking, running, cycling, non-
cyclic movements), and body transitions (e.g. sit-to-
stand). Body postures and motions with a duration
< 5 s were disregarded. Additionally, a motility sig-
nal was created, expressing the intensity of body pos-
tures and motions, based on the variability of all mea-
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sured accelerometer signals. A detailed description of
the configuration and analysis has been described else-
where [19]. The VitaMove system is the successor of
the Vitaport Activity Monitor, which is extensively val-
idated to quantify body postures and motions, and of-
ten applied in research [11,19–23].

From the raw signals the start and end of the wear
period was determined. Subsequently, from the VitaS-
core analyses the following physical behaviour out-
comes were calculated over all days and averaged:

1. The total duration – expressed as % of 24 hours
– of the composite measure of the duration of all
body motions and standing (expressing physical
activity)

2. The total duration (as % of 24 hours) of the com-
posite measure of the duration of sitting and lying
(expressing daytime sedentary behaviour)

3. The duration – expressed as % of 24 hours – of
each body posture and motion

4. Number of sit-to-stand transitions
5. Mean motility of all activities expressed in g

(1 g = 9.81 m/s2), as an overall measure of the
amount of physical activity

6. The mean motility during walking periods, ex-
pressed in g (1 g = 9.81 m/s2), as an indicator of
walking speed [24,25]

Subsequently, the VitaScore body posture and mo-
tion output signal was exported for distribution anal-
yses using a custom-made MatLab algorithm. Binary
(0/1) 1-second time resolution signals were created,
expressing bouts (i.e. a time period of a defined activ-
ity category) of the physical behaviour domains phys-
ical activity (body motions and standing), and seden-
tary behaviour (sitting and lying). Based on these
bout signals several distribution outcomes were calcu-
lated [13,14,26]. The analyses resulted in the follow-
ing outcome variables, calculated for both physical be-
haviour domains separately:

1. Number of bouts; The number of bouts of unin-
terrupted physical activity or sedentary behaviour

2. Median bout length; The median duration (sec)
of bouts

3. Covariance of Variation of bout length; Ex-
presses the variance in bout length

4. Fragmentation; The number of (physical activ-
ity or sedentary) bouts are divided by the total
duration. A higher score represents a more frag-
mented behaviour, i.e. consisting of more bouts
of a shorter length

5. W-index; Is the total time of bouts above the me-

dian bout length divided by the total duration of
physical activity or sedentary behaviour. The W-
index will be higher in case there is a larger con-
tribution of longer bouts in the total time

2.4. Descriptive assessment: Demographic and
pain-related information

First, demographic (gender, age, education level,
ethnic information, work status) and pain-related in-
formation (duration of complaints) was obtained, af-
ter which fear of movement/(re)injury was assessed
with the Dutch version of the Tampa Scale for Ki-
nesiophobia (TSK). The Dutch version has been re-
ported to be reliable and valid [27,28]. Patients were
asked to rate their mean pain level perceived in the past
week on a 0 to 10 point scale. The level of depres-
sion was determined by the Beck Depression Inventory
II (BDI-II) [29]. The questionnaire has good psycho-
metric properties and is a valid questionnaire to mea-
sure the severity of depression in patients with chronic
pain [30,31].

2.5. Self-reported habitual approach to activity

2.5.1. Patterns of Activity Measure-Pain (POAM-P)
The patients’ degree of avoidance and persistence

behaviour was measured with the POAM-P [32]. The
POAM-P is a 30-item self-report questionnaire, deve-
loped to measure three activity patterns in patients with
chronic pain, namely avoidance (10 items), overdoing
(10 items) and pacing (10 items) [18,32]. Since the fo-
cus of the current study is on an avoidant versus per-
sistent activity-related strategy, only the results of the
subscales avoidance and overdoing were used.

2.5.2. Behavioral Responses to Illness Questionnaire
(BRIQ)

The BRIQ is a 21-item self-report questionnaire
originally developed to measure behavioural responses
of patients in an acute phase of illness [33]. The ques-
tionnaire comprises four subscales, but in the present
study, only ‘all-or-nothing behaviour’ and ‘limiting be-
haviour’ are selected, as these subscales measure be-
havioural persistence and avoidance behaviour, respec-
tively. Psychometric properties of the BRIQ are satis-
factory [33]. For the study of Kindermans et al., the
BRIQ was translated into Dutch and the back transla-
tion was approved by the original authors [34].

2.5.3. Disability
Low back pain related disability was assessed using
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Table 1
Characteristics of the study population of patients with CLBP

1. Avoiders 2. Persisters
(N = 9) (N = 7)

Male/female 5/4 3/4
Age 50 (37.5–55.0) 46 (45.0–59.0)
Duration of pain

6–12 months 1 1a

1–5 yrs 6 4a

> 5 yrs 2 0a

Born in The Netherlands (N (%)) 8 (88.9%) 6 (85.7%)
Work status (N (%))

Paid job 5 (55.6%) 4 (57.1%)
Disability payment 2 (22.2%) 2 (28.6%)

Fear of movement (TSK) 42.0 (34.0–47.0) 36.0 (31.0–48.0)
Depressed mood (BDI-II) 15.0 (10.5–22.0) 14.0 (5.0–24.0)
Pain intensity (VAS) 6.00 (5.17–6.83) 6.83 (5.83–7.67)a

Avoidance (POAM-P) 25.0 (15.5–31.5) 16.0 (9.0–25.0))
Overdoing (POAM-P) 22.0 (19.5–29.0) 30.0 (25.0–31.0)
BRIQ all or nothing behaviour 18.0 (12.5–18.5) 19.0 (17.0–23.0)
BRIQ limiting behaviour 19.0 (15.5–22.0) 22.0 (13.0–27.0)
Disability (QBPDS) 45.0 (38.0–57.5) 59.5 (30.3–72.5)a

Habitual activity level (BPAQ) 8.5 (5.86–8.92) 8.79 (6.01–9.08)

Data are represented by medians (interquartile ranges). aN = 6. TSK = Tampa
Scale for Kinesiophobia. BDI-II = Beck Depression Inventory II. Avoidance
= Score on the avoidance subscale of the POAM-P. Overdoing = Score on
the overdoing subscale of the POAM-P. BRIQ = Behavioural Responses to
Illness Questionnaire. QBPDS = Quebec Back Pain Disability Scale. BPAQ =
Baecke Physical Activity Questionnaire.

the Quebec Back Pain Disability Scale (QBPDS). The
original as well as the Dutch version of the QBPDS are
valid and reliable [35,36].

2.5.4. Habitual physical activity in daily life
The level of daily life activities during the last year

was measured with the Baecke Physical Activity Ques-
tionnaire (BPAQ) [37]. The reliability of the BPAQ in
patients with LBP appears to be sufficient [38].

2.6. Statistical analysis

Descriptive statistics were used for the relevant cha-
racteristics of the activity-related styles and the out-
come variables used. To evaluate whether the actual,
objectively assessed, characteristics of activity-related
behaviour are different between avoiders and persisters
the Mann Whitney U test was used. In this analysis, al-
pha was set at 0.05. The analysis was performed using
IBM SPSS Statistics for Windows, version 22 (IBM
Corp, Armonk, NY, USA).

3. Results

Sixteen patients with CLBP (8 females) partici-
pated in this study. Eleven patients were included from

Maastricht University Medical Centre, one from Rijn-
dam Rehabilitation, and four patients from CIRAN. No
significant differences in activity-related behavioural
style, gender and age were present between the inclu-
sion locations. However, patients included in Maas-
tricht felt significantly more disabled measured with
the QBPDS (p < 0.05).

Overall, 70 measurement days were included in the
VitaScore analyses. Due to the criteria used for the
analyses, the number of days analysed for one patient
was limited to two days. For 2 participants 3 days were
analysed, for 3 patients 4 days were analysed, for 10
persons 5 days were analysed, and 22 out of the 70
days were weekend days. The mean length of the mea-
surement day was 14.01 hours (SD = 1.7).

3.1. General characteristics of avoiders and
persisters

Table 1 presents characteristics of the avoiders and
persisters. Nine patients were classified as avoider and
seven patients were classified as persister. No sig-
nificant differences were found on age, gender and
work status between avoiders and persisters. Similarly,
no significant differences between these groups were
found on other parameters, although avoiders, com-
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Table 2
Actual physical behaviour outcomes for the two groups (as measured with VitaMove)

1. Avoiders (N = 9) 2. Persisters (N = 7)
Daytime (h) 14.00 (12.90–15.25) 13.93 (11.30–16.19)

Quantity Total duration body motions & standing (% of 24 h) 21.02 (15.94–30.43) 20.73 (18.48–25.32)
Total duration sitting & lying (% of 24 h) 36.72 (31.45–38.15) 32.70 (27.72–46.73)
Total duration (% of 24 h)

Lying 2.46 (0.77–8.27) 2.64 (0.46–8.75)
Sitting 31.10 (27.88–35.26) 28.42 (25.08–33.73)
Standing 14.30 (10.90–19.63) 11.65 (11.54–15.86)
Walking 5.17 (2.59–7.85) 4.44 (2.98–4.80)
Cycling 0.02 (0.00–0.16) 0.08 (0.00–0.82)
Non-cyclic movement 2.26 (1.42–3.92) 2.28 (1.68–4.50)

Number of sit-to-stand transitions 27.67 (17.80–35.25) 22.80 (16.25–31.00)
Mean motility (g) 8.37 (6.12–13.30) 7.98 (6.58–10.66)

Quality Mean motility during walking (g) 46.20 (44.34–58.30) 49.00 (45.50–52.20)
Distribution outcomes Number of bouts 92.67 (59.23–127.40) 93.50 (63.50–129.00)
physical activity Median bout length (sec) 77.70 (53.75–115.53) 52.13 (29.40–82.13)

CoV bout length (sec) 40.60 (35.55–42.74) 43.58 (41.97–44.97)
Fragmentation 0.0039 (0.0033–0.0069) 0.0045 (0.0041–0.0073)
W-index 0.94 (0.93–0.96) 0.95 (0.93–0.96)

Distribution outcomes Number of bouts 86.33 (57.57–123.00) 89.00 (60.50–127.75)
sedentary behaviour Median bout length (sec) 78.50 (52.52–199.75) 82.63 (69.90–136.60)

CoV bout length (sec) 40.17 (37.37–44.33) 40.15 (38.53–45.38)
Fragmentation 0.0030 (0.0019–0.0043) 0.0029 (0.0025–0.0032)
W-index 0.96 (0.95–0.97) 0.96 (0.95–0.96)

pared to the persister group, showed a higher median
score on fear of movement (42.0 vs 36.0), more avoid-
ance behaviour as measured with the POAM-P (25.0
vs 16.0) and a lower score on overdoing (22.0 vs 30.0).
Also no significant differences were found in the dis-
ability level or the self-reported daily life activity level.

3.2. Actual daily life activities of avoiders and
persisters

Table 2 presents the median scores and interquar-
tile ranges of the activity monitor data for avoiders
and persisters. No significant differences in percent-
ages sedentary or body motions were found between
avoiders and persisters. Also no significant differences
in distribution outcomes for the two different con-
structs of physical behaviour were found.

To check the validity of the results, two types of
post-hoc analyses were performed in which the Mann
Whitney U test was repeated. The first post-hoc anal-
yses focused on differences between avoiders and per-
sisters when data of specific days were analysed; week-
end days and week days (avoiders n = 9, persisters
n = 7), and data of work days and non-work days
(avoiders n = 5; persisters n = 4). These post-hoc
analyses also did not show a significant difference be-
tween avoiders and persisters for any of the outcomes.
Secondly, to check for the potential effect of our strat-
egy of patient categorization, patients scoring most ex-

treme on activity avoidance (n = 5) and excessive per-
sistence (n = 5) – based on their scores on the relevant
questions of the POAM-P and BRIQ – were selected.
Again, for none of the outcomes significant differences
between groups were found.

4. Discussion

This study had an explorative character, and aimed
to evaluate whether patients displaying avoidance and
persistence behavioural styles present differences in
objectively measured actual physical behaviour. We
were not able to confirm that patients classified as
avoider or persister differ in their actual physical be-
haviour. Patients scored similarly on all VitaMove
quantitative and qualitative outcomes, as well as on
all distribution outcomes. The innovative aspect of this
study was that physical behaviour was measured in de-
tail and was expressed in a broad set of outcome mea-
sures for actual physical behaviour. Nevertheless, no
differences were found. This is in line with other stud-
ies evaluating actual daily activity levels with relatively
simple accelerometer devices [7,9]. The finding that
persisters have a longer daily uptime – both reported
and objectively measured [7,8] – was not confirmed by
the wear time data in our study, however.

More detailed and in depth analysis of the quan-
tity and distribution of body postures and movements



I.P.J. Huijnen et al. / Subgrouping actual daily behaviour of patients with chronic low back pain 309

thus also did not reveal differences between patients
categorized as avoider or persister. Literature indicates
that differences between activity-related behavioural
styles might indeed be more strongly expressed in self-
reported outcomes [7,8,39]. However, in the present
study also no significant differences in self-reported
physical activities in daily life or the patient’s disabil-
ity level were found between both subgroups. This was
also the case in the study of Hasenbring et al., where no
differences in self-reported daily life activity levels be-
tween both styles were found in 24 patients [39]. This
may be related to insufficient statistical power, because
in a previous study in a larger group of 79 patients,
a significant difference for self-reported daily life ac-
tivity level between avoiders and persisters has been
found [7].

Another explanation for the absence of differences
between groups might be related to the categoriza-
tion of patients. In our study, the classification was
done by a consultant in rehabilitation medicine. The
consultant discussed a number of specific persistence
and avoidance statements derived from the POAM-
P and BRIQ questionnaires. Selection of statements
was based on a study of Kindermans [18]. That study
showed that although two types of avoidance be-
haviour (pain avoidance and activity avoidance) and
three types of persistence behaviour (task-contingent
persistence, pain-contingent persistence, and exces-
sive persistence) could be distinguished, only exces-
sive persistence and activity avoidance appeared to be
related to a higher level of disability [18]. Only ques-
tions of excessive persistence and activity avoidance
were used as statement and discussed by the consul-
tant in rehabilitation medicine to decide whether a pa-
tient was either persister or avoider. Patients classi-
fied as persister can therefore be seen as an exces-
sive persister, whereas patients classified as avoider
can be seen as an activity avoider. It should, however,
be taken into account that the validity and reliability of
this method is still unknown. In a study of Esteve et
al. the types of activity-related behaviour distinguished
by Kindermans et al. to develop the Activity Pattern
Scale (APS) were also used and provided evidence that
this instrument is valid and reliable to assess activity
patterns [40]. This finding supports the classification
method used in our study.

Although the samples of avoiders and persisters
were relatively small and the median scores seemed
different between both styles, it is remarkable that the
subscale of overdoing and avoidance of the POAM-
P as well as the BRIQ subscales “all or nothing be-

haviour” and “limiting behaviour” showed no signifi-
cant differences between both subgroups in our study.
Several other studies used the POAM-P [7], the Physi-
cal Activity Relations Questionnaire (PARQ) [8,9] and
the Avoidance Endurance Questionnaire (AEQ) [41]
to classify patients in subgroups. The activity-related
styles measured in these questionnaires measure differ-
ent constructs of persistence behaviour. However, ex-
cessive persistence, as identified in the study of Kinder-
mans et al., as a maladaptive style, was not considered
as a unique and only style. The different questionnaires
contain questions of the different types of persistence
behaviour. Therefore, in the present study only the
statements of the maladaptive avoidance and persis-
tence styles were used to classify patients in avoider or
persister. However, as discussed earlier, no differences
between avoiders and persisters could be found in nei-
ther detailed outcomes of actual physical behaviour nor
in the self-reported daily life activity level. Differences
in results between studies may depend on the method
or instruments used to categorize patients in subgroups
based on their activity-related behavioural style.

Besides the issue of categorizing patients, other
explanations for not confirming our assumption that
avoiders and persisters differ in detailed objectively
measured physical behaviour may be related to the way
the detailed VitaMove outcome measures were mea-
sured and calculated. For instance, several factors, such
as weather and seasonality, will influence the physical
behaviour outcomes. These might have led to increased
variability in outcomes, but given the random order
of measurements, no systematic effect on the data can
be expected. Furthermore, differences might become
overt by including data of specific days, such as week-
end and weekdays, and work and non-work days. The
post-hoc analyses we performed (comparing smaller
persister and avoider subgroups), however, did not in-
dicate that the effect of these factors was significant
and did not result in other conclusions. We agree with
Andrews et al. [12] that objective monitoring devices
should be used in concordance with self-reported out-
come for now. Both types of outcome measures have
advantages and disadvantages related to validity and
bias.

The most important limitation of our study was
that only sixteen patients were included. Therefore,
we have to be careful with interpreting the results be-
cause of the small sample and the impact on statisti-
cal power. More research is needed with a larger sam-
ple to replicate our findings and to make individually
tailored treatment based on individual patient’s coping
strategies possible.
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5. Conclusion

Based on the results presented here it can be con-
cluded that patients classified by consultants in reha-
bilitation medicine as avoider or persister do not dif-
fer in detailed aspects of actual physical behaviour as
assessed by objective accelerometry. For clinical prac-
tice, it seems important to realize that although patients
present a certain activity-related behavioural style, this
may not necessarily be reflected in their actual daily
life activities.
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