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intervention in hard-to-reach people with a physical disability
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University Medical Center, Department of Rehabilitation Medicine, Rotterdam, The Netherlands; cUniversity of Groningen, University Medical
Center Groningen, Department of Oral and Maxillofacial Surgery, Groningen, The Netherlands

ABSTRACT
Purpose: Existing physical activity interventions do not reach a considerable proportion of physically dis-
abled people. This study assessed feasibility and short-term effects of Activity Coachþ, a community-
based intervention especially targeting this hard-to-reach population.
Methods: Feasibility was determined by reach, dropouts, and compliance with the protocol. Physical
activity was measured with the Activ8 accelerometer and the adapted SQUASH questionnaire. Health out-
comes were assessed by body composition, blood pressure, hand grip force, 10-metre walk test, 6-minute
walk test, and the Berg Balance Scale. The RAND-36, Exercise Self-Efficacy Scale, Fatigue Severity Scale,
and IMPACT-S were administered. Measurements were performed at baseline and after 2 and 4 months.
Changes over time were analysed by Friedman tests.
Results: Twenty-nine participants enrolled during the first 4 months, of whom two dropped out.
Intervention components were employed in 86–100% of the participants. Physical activity did not change
after the implementation of Activity Coachþ. Body mass index (p¼ 0.006), diastolic blood pressure
(p¼ 0.032), walking ability (p¼ 0.002), exercise capacity (p¼ 0.013), balance (p¼ 0.014), and vitality
(p¼ 0.049) changed over time.
Conclusions: Activity Coachþ is feasible in a community setting. Indications for effectivity of Activity
Coachþ in hard-to-reach people with a physical disability were found.

� IMPLICATIONS FOR REHABILITATION
� Activity Coachþwas able to reach physically disabled people living in community, a population that

is assumed hard-to-reach.
� Activity Coachþwas feasible in a population of persons with a physical disability that was heteroge-

neous with respect to age and (severity of) disability.
� The current study provides the first indications for the beneficial health effects of Activity Coachþ in

hard-to-reach people with a physical disability.
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Introduction

Physical inactivity has a negative impact on health and is the
fourth leading cause of death worldwide [1,2]. The lack of physical
activity (PA), defined as any bodily movement produced by skel-
etal muscles that requires energy expenditure [3], was recently
called pandemic in the Lancet [1,2,4]. Being physically active ben-
efits health and functioning, not only in able-bodied people [5],
but also in people with a physical disability [6,7]. In people with a
physical disability the amount of PA is positively related to bio
psychosocial aspects of health-related quality of life [8]. However,
people with a physical disability are substantially less physically
active than able-bodied people [7,9].

Most existing PA-stimulating interventions designed for people
with a physical disability reach their participants via intermediate
organisations, such as rehabilitation centres or schools for special

education [10]. However, a major part of the physically disabled
population cannot be reached through these intermediary organi-
sations, which makes this part of the population hard-to-reach.
Several interventions have been found effective and were imple-
mented for improving participation in PA in people with a phys-
ical disability [11]. But the limited reach of these effective
interventions might explain why PA has not increased in the
period of 2001–2011 over the whole population of people with
physical disabilities [10,12].

International research on stimulating PA in physically disabled
people is experiencing a shift from describing barriers and facilita-
tors regarding PA towards designing interventions that stimulate
PA [13]. Although more than 80 exercise interventions aimed at
stimulating PA in physically disabled people exist internationally,
most interventions are disease-specific and time-restricted.
They stimulate participants to perform a specific type of exercise,
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rather than to participate in PA in general or to adopt an active
lifestyle [14–16]. However, to establish long-term behavioural
changes in physically disabled people, PA interventions aimed at
altering one’s lifestyle are preferred over exercise interventions
[16]. The literature describes the need for the design and evalu-
ation of community-based interventions that serve broader popu-
lations and stimulate the adoption of an active lifestyle and
participation in PA. Notwithstanding the fact that people with dif-
ferent disabilities experience unique barriers, the added value of
interventions with a broader scope is that more people with a
physical disability in a community can be reached [12,16].

In our previous study, the Intervention Mapping protocol was
used for the systematic development of a new intervention that
stimulates PA in hard-to-reach people with a physical disability
and that can be applied in a community setting [17]. Intervention
Mapping is a widely used, systematic six-step method, for devel-
oping health promotion interventions based on behavioural
change theories [18]. Based on the health problem and context, a
set of behavioural change theories can be selected, as for
instance, the Theory of Planned Behaviour and the Social
Cognitive Theory [19,20]. Intervention Mapping enables both pro-
fessionals and people with a physical disability to be actively
involved in the development of the intervention, ensuring co-cre-
ation. Involving these stakeholders results in an intervention that
fits the demands of end-users, and has more potential to structur-
ally implement it into existing health systems [21]. Intervention
development resulted in the adaptation of an existing Dutch
intervention “Activity Coach” (Dutch: Beweegcoach) into the new

intervention “Activity Coachþ” (Dutch: Beweegcoachþ) [17,22].
The current study aims to assess the feasibility and short-term
effects of Activity Coachþ in hard-to-reach people with a physical
disability by determining its effects on PA behaviour and bio psy-
chosocial health outcomes.

Materials and methods

Study design

Activity Coachþwas pilot tested in three municipalities (Oldambt,
Bellingwedde and Vlagtwedde, located in the Province of
Groningen, The Netherlands). Feasibility of Activity Coachþwas
determined by number of participants, recruitment method, num-
ber of dropouts, and compliance with the protocol. This study is
part of a larger longitudinal study on effectiveness of Activity
Coachþ until one year after the start of the intervention. The first
three measurement points were included in the current study to
assess the short-term effects of Activity Coachþon PA behaviour
and health outcomes. Measurements were performed at baseline
(during the physiotherapeutic intake, which was taken as the
starting point of the intervention; T0), after 2 months (T1), and
after 4 months (T2) (Figure 1). Measurements after 2 and 4 months
took place at the participants’ homes. According to protocol, no
more than 2 weeks’ time was allowed between the actual meas-
urement and the scheduled date according to protocol. A control
group was not used since matching a control group (on e.g., age,

Figure 1. Schematic overview of Activity Coachþ including the recruitment of potential participants by different intermediate organisations from health or welfare, a
physical assessment by a local physiotherapist, and multiple individual coaching and counselling sessions by a physical activity coach.
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gender, diagnosis, motivation, and living situation) would
be infeasible.

Intervention

Activity Coachþ aimed to stimulate organised PA (e.g., weekly
aqua gym classes), non-organised PA (e.g., going out for a walk
with the neighbour), and PA during activities of daily living (e.g.,
walking to the supermarket instead of going by car). The inter-
vention stimulates all levels of intensity of PA (light, moderate,
and vigorous activity). Key behavioural change strategies of the
intervention are individual coaching on goal setting and develop-
ing action plans, and providing feedback on daily PA behav-
iour [17].

Participants were recruited via a network of various intermedi-
ary organisations from social, medical, and sports backgrounds. In
addition, flyers and local newspapers were used for recruiting par-
ticipants (Figure 1) [17]. Participants first had an intake with a
local physiotherapist. The intake included history taking and a
physical assessment. In the interviews during the intervention
development process, potential participants indicated that a phys-
ical assessment including an advice on the safety of PA participa-
tion by a health care professional would improve their confidence
in PA participation [23]. Moreover, the intake aimed to give the
activity coach an idea about the type of activities that are safe to
perform and would suit the participant. Physiotherapists provided
these recommendations for types of activities based on their own
professional training and experience. A standardised form includ-
ing the Physical Activity Readiness Questionnaire for measuring
safety of PA participation was used for this physiotherapeutic
intake [24]. Second, barriers regarding PA participation were dis-
cussed in a consultation between the participant and the activity
coach, using the principles of motivational interviewing.

The activity coach guided the participant towards more active
participation in PA in three ways: (1) by informing about local
opportunities for organised PA, (2) by matching participants with
similar interests to enable participation in non-organised PA, and
(3) by distributing a Fitbit Zip activity tracker (Fitbit, San
Francisco, CA) for stimulating PA during activities of daily living.
The process of coaching was a longer process, in which activities
could change over time. In some cases, people were matched
after a few months, when another participant with similar inter-
ests enrolled. Participants received further counselling from the
activity coach after 2 (phone call), 4 (face-to-face contact), 6
(phone call), and 12 months (face-to-face contact), respectively
(Figure 1). During coaching sessions, the following topics were
discussed: type of PA, experiences with (non-)organised PA and
PA during daily living, setting and adjusting goals, effects of being
more physically active, social support of family and friends, and
experiences with coaching of the activity coach. In the last coach-
ing session after 12 months, also the topic of PA continuation
was discussed. Activity coaches received report forms for each
coaching session [17]. Activity coaches were instructed that they
may provide additional contacts, in case it was needed for a good
coaching process, but to restrict these additional contacts as
much as possible, to limit burden on the coaches. Fidelity of the
intervention protocol was ensured by providing an instruction
manual and regular contact between the researcher and the phys-
iotherapists and activity coaches.

Activity coaches
For this pilot, two different activity coaches were appointed for
the three municipalities involved. Activity coaches were

professionals with a background in welfare or sports, who worked
in the municipality, and had received training in Motivational
Interviewing and basic information on the most prevalent physical
disabilities. Activity coaches had no previous relationship with the
participants.

Participants

Activity Coachþwas designed for adults with a physical disability
due to a physical impairment (e.g., brain injury, orthopaedic con-
ditions) or a chronic disease that impairs mobility (e.g., cardiopul-
monary disease, chronic pain, diabetes). Participants were
included if they were 18 years or older, able to visit a primary
healthcare physiotherapist, and were at least one year post-
rehabilitation or not familiar with rehabilitation in order to pre-
vent overlap with an existing intervention during and directly
after inpatient rehabilitation [25]. Participants of Activity
Coachþwere asked to voluntarily participate in research by the
activity coach during the first contact by phone. Participants gave
their written informed consent for participation in this study after
being informed that the data would be processed anonymously.

Data collection

Activity coaches were asked to report the recruitment method of
their participants and their contact moments with each partici-
pant. The coaches reported whether the physiotherapeutic assess-
ment, face-to-face intake with the activity coach, and phone-
based counselling sessions at 2 and 4 months took place; whether
the activity tracker was used; and whether any additional contacts
took place. At each measuring point, three types of measure-
ments were performed: an objective measurement of PA, a phys-
ical assessment, and the administering of questionnaires.
Procedures for all types of measurements have been described in
detail in a previous study [17]. All measurements were performed
by the first author.

Objective measurement of PA
PA during activities of daily living was objectively measured using
the Activ8, a tri-axis accelerometer (2M Engineering,
Valkenswaard, The Netherlands) [26]. The Activ8 was attached to
the ventral side of the thigh (at 10 cm from proximal, in the mid-
dle in the frontal plane). Activ8 determines the time spent lying/
sitting, standing, walking, running, and cycling based on the
orientation (horizontal or vertical) and movement intensity (vector
magnitude, expressed in counts) of the thigh. Activity classifica-
tion was performed at a frequency of 2.56 Hz and output was
summed and stored over a 15 s interval (Epoch length).

The Activ8 was worn for seven consecutive days, except when
the participants went swimming or bathing. Participants recorded
their bed and wake-up times in a measurement diary. The Activ8
output files and digitalised diaries were analysed using Matlab
(R2016b, The Mathworks Inc., Natick, MA). Wear time per day was
defined as minutes that the device was worn and was retrieved
from the diary. Time per activity per day was calculated as abso-
lute time (minutes) and as percentage time (absolute time divided
by total wear time � 100%). Daily PA was expressed as percent-
age of time spent active, intensity of behaviour (counts/min),
average number of active bouts, and mean duration of active
bouts [26].

Percentage of time spent active was calculated by summing
the percentages of time spent walking, running, and cycling.
Intensity of behaviour was expressed in counts/min and

FEASIBILITY AND FIRST EFFECTS OF ACTIVITY COACH+ 2771



calculated as the sum of counts divided by total wear time (min).
One-minute intervals (sum of four 15 s intervals) were identified
as either active (�80% of time spent on walking, running, or
cycling), sedentary (�90% of time spent on sitting or lying), or
neutral (time intervals that were neither active nor sedentary).
Active bouts were defined as a sequence of consecutive active
time intervals, including neutral intervals of maximum 1min, pro-
vided that at least 70% of the total bout duration consisted of
walking, running, or cycling. For each participant, outcomes were
averaged over the number of analysed days.

Physical assessment
Body mass index (BMI) and waist circumference were measured
as indicators of body composition. Blood pressure was measured
using an Omron M3 automatic blood pressure system (Omron
Healthcare, Kyoto, Japan). Hand grip force was measured using a
dynamometer and E-link software (Biometrics Ltd, Gwent, UK).
Contrary to what we described in our previous study [17], hand
grip force is reported as the maximum score of the dominant
hand to enable comparison with values for clinical relevance
found in earlier research [27]. Walking speed was measured using
the 10-metre walk test, and walking capacity was measured using
the 6-min walk test [28–30]. The 6-min walk test is recommended
to estimate functional exercise capacity in cardiac patients [30].
Walking aids were used when needed during both walking tests.
Static and dynamic balance were measured using the Berg
Balance Scale [31].

Questionnaires
Participants completed a set of questionnaires in the same week
as the physical assessment. Health-Related Quality of Life was
measured using the RAND-36 [32]. Fatigue was measured using
the Fatigue Severity Scale [33]. Self-efficacy regarding PA was
measured using the Exercise Self-Efficacy Scale (ESES) [34]. Social
participation was measured using the ICF Measure of Participation
and ACTivities Screener (IMPACT-S) [35]. Daily PA and sedentary
behaviour were measured using the Short Questionnaire to
Assess Health-enhancing physical activity (SQUASH) adapted for
wheelchair use [36,37]. Previous research has found the above-
mentioned tests and questionnaires to be reliable and valid for
specific sub-populations of the physically disabled population
(Supplementary File 1) [29,30,34–36,38–40].

Data analyses

Data of objective PA monitoring were only used for analyses if
the accelerometer had been worn for at least 11 h a day, for at
least four out of seven days [41]. Longitudinal progression of the
outcome parameters over time was analysed using non-paramet-
ric Friedman’s tests. Pairwise comparison using Dunn’s tests with
Bonferroni’s correction was performed on the results of the
Friedman tests for outcome parameters with significant progres-
sion over time (SPSS 20.1, IBM, Armonk, NY). Effect sizes for post
hoc testing were calculated as z-value/�total number of observa-
tions. Effect sizes of >0.20 were interpreted as small, >0.50 as
medium, and >0.80 as large [42]. The selected statistical analyses
are an alteration to the initial plan of analysis, but were induced
by non-normality of the outcome data [17]. For all tests of signifi-
cance, a was set at 5%. The Medical Ethical Committee of the
University Medical Center Groningen, the Netherlands, confirmed
that ethical approval was not required for this study (METc 2016/
630). This study was registered in the Dutch Trial
Registry (NTR6858).

Results

Within the first 4 months after implementation of Activity Coachþ
(30 March 2017), 29 persons with a physical disability were inter-
ested in the intervention and had a physiotherapeutic intake, after
which all 29 persons were enrolled in the intervention pro-
gramme. Twenty-three of these 29 participants participated in this
study (six participants declined to participate in research). Two
out of 23 participants dropped out within 4 months because of
severe progression of arthritis and psychosocial problems, respect-
ively. Characteristics of the 21 included participants, who suffered
from various physical disabilities, are presented in Table 1.
Participants were recruited through local newspapers (n¼ 5), gen-
eral practitioners (n¼ 6), domestic care (n¼ 6), physiotherapists
(n¼ 2), and social work (n¼ 2).

All 21 participants underwent a physiotherapeutic assessment
and had a face-to-face intake with one of the two activity
coaches. Twenty participants received a counselling session at
2 months; six sessions took place by phone, and 14 sessions were
face-to-face which was a deviation from the protocol. The coun-
selling session at 2 months of one participant was rescheduled to
approximately 3 months. This session was seen as an additional
contact, and the counselling session at 2 months was recorded as
missing. Nineteen participants received a counselling session at
4 months. Eight of these sessions took place by phone (deviation
from the protocol), and 11 were face-to-face. One participant did
not participate in the counselling session at 4 months because of
personal reasons, and another participant was not able to attend
the session but received counselling by means of a text message
(deviation from the protocol). Eighteen participants used the
activity tracker, whereas three did not. One of these three partici-
pants preferred to use her own activity tracker, and the other two
felt that use of the activity tracker did not contribute to their
behavioural change. Fifteen participants had additional contacts
with the coach (1–7 contacts including phone calls). Multiple devi-
ations from the protocol (e.g., face-to-face contacts instead of
phone, or additional contacts) took place. According to the activ-
ity coaches, these deviations were caused by participants requir-
ing more intensive coaching, and practical reasons (working in
area of participants homes).

On average, 13.2% of all measurements were missing. Reasons
for missing measurements included participants’ inability to com-
plete the questionnaires due to cognitive decline (2.2%); partici-
pants’ physical status (0.8%); holidays (1.6%); incorrect
measurements (1.8%); weather conditions (measurements took
place at home, whereas walk tests took place outside and could
not be performed during heavy rainfall) (0.2%); participants’
inability to wear the Activ8 accelerometer during one week
(1.5%); and unknown reasons (5.1%). Participants with complete

Table 1. Characteristics of the participants (n¼ 21).

Age (years; mean ± SD) 60.3 ± 13.1
Gender (male/female) 8/13
Diagnosis (n)a

Cerebral vascular accident 2
Other brain injury 3
Multiple sclerosis 1
Diabetes 2
Cardiopulmonary diseases 5
Oncology (chronic) 1
Orthopaedic 2
Chronic pain 3
Rheumatoid arthritis 2

aIf participants suffered from more than one diagnosis, the diagnosis that influ-
enced daily activities most was reported.
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data did not differ from participants with missing data on gender
(Fisher’s exact test: p¼ 0.133), age (t¼ 0.751, df ¼ 19; p¼ 0.462)
and diagnosis (Fisher’s exact test: p¼ 0.857). Given that too many
diaries were incomplete, outcomes of objective measurement of
PA were reported per 24 h (for which diaries were not needed),
instead of per waking time. After excluding periods of non-wear
time (as indicated in the diaries, for instance because of swim-
ming/bathing), on average, 1425min (23 h and 45min) were ana-
lysed per day. Measurements included 6.8 days on average. All
measurements fulfilled the criteria of 11 h wear time of the accel-
erometer per day for at least four days per week and were
included for analyses.

PA behaviour did not change significantly over time (Table 2).
BMI, walking ability, exercise capacity, and balance, were found to
significantly increase over time. Diastolic blood pressure signifi-
cantly decreased over time. No differences over time were found
for waist circumference, systolic blood pressure, and hand grip
force (Table 2). Vitality, a subscale the RAND-36, also significantly
increased over time. The other psychosocial constructs measured
by the included questionnaires did not change significantly over
time (Table 2). Results of the post hoc procedures for outcomes
showing significant change over time are presented in Table 3.
Figure 2 shows four illustrative examples of progression of the
outcomes over time, presenting large heterogeneity in results
between different participants.

Discussion

The aim of the current study was to assess feasibility and short-
term effects of the Activity Coachþ intervention programme with
regards to PA behaviour and biopsychosocial aspects of health in
hard-to-reach people with a physical disability. Within the first
4 months, 29 people with a physical disability were enrolled in

Activity Coachþ, of which 23 chose to participate in this study.
Activity Coachþwas able to reach a hard-to-reach physically dis-
abled population. Fifteen of 21 participants were reached through
local media or unconventional intermediary organisations (all
intermediary organisations in the network except for general prac-
titioners). The study population is suggested to be representative
for the target population: people with a physical disability living
in a community, in which prevalent diagnoses are brain injuries,
orthopaedic injuries, chronic pain, neuromuscular diseases, dia-
betes, and cardiopulmonary diseases [43]. The programme’s ability
to meet the demands of individual participants was witnessed by
the fact that different intervention components were applied in
18 (86%) to 21 (100%) of the participants.

More than half of the coaching sessions after 2 and 4 months
were face-to-face, rather than by phone, which was not in line
with the intervention design. These individual deviations may
partly explain the low dropout (n¼ 2), by better matching the
programme to individual preferences. But these deviations from
the original protocol, prevented us from determining feasibility of
the original protocol. Practical reasons made the coaches deviate
from the protocol. It was easy for them to visit participants since
they worked in the vicinity of the participants’ homes. Practical
reasons for deviating from the protocol (e.g., mode of contacts,
and additional contacts) should be taken into account during
future intervention planning, as this might induce issues with bal-
ancing time investment and intervention effects.

No significant change in PA behaviour was found over time
after implementation of Activity Coachþ, neither when objectively
measured using the Activ8 accelerometer, nor when assessed
using the adapted SQUASH questionnaire (Figure 2). Although not
significant, trends were observed for the increase of daily number
and duration of active bouts. Earlier research has shown that indi-
vidually tailored interventions that include motivational

Table 2. Overview of test statistics.

T0 T1 T2
Median (IQR) Median (IQR) Median (IQR) v2 df p Value

Physical activity behaviour
Time active (%) 5.94 (3.60; 8.44) 5.90 (5.01; 9.40) 6.13 (5.29; 7.44) 2.600 2 0.273
Intensity of behaviour (counts/min) 176 (117; 200) 165 (142; 203) 158 (142; 175) 2.600 2 0.273
Active bouts (number/day) 3.17 (1.57; 4.86) 2.71 (1.29; 5.43) 3.55 (0.72; 5.25) 0.649 2 0.723
Duration of active bouts (min) 10.0 (5.5; 17.7) 10.0 (4.1; 28.8) 17.2 (1.7; 26.2) 0.974 2 0.614
Physical activity (min) 1170 (720; 2419) 1153 (670; 2894) 1418 (1095; 2426) 0.745 2 0.689
SQUASH score 3660 (1999; 6900) 4012 (2595; 7319) 4965 (3405; 6570) 1.077 2 0.584
Sedentary behaviour (min)a 4110 (2400; 5160) 3180 (2445; 4035) 4530 (2625; 5355) 1.190 2 0.551

Biological health outcomes
Body mass index (kg/m2)a 33.2 (29.4; 35.7) 34.5 (30.2; 36.2) 34.4 (31.5; 36.8) 10.400 2 0.006
Waist circumference (cm)a 111.0 (102.0; 118.5) 110.0 (104.3; 119.3) 111.5 (107.9; 119.0) 1.701 2 0.427
Systolic blood pressure (mmHg)a 136 (124; 155) 135 (115; 150) 134 (121; 145) 0.603 2 0.740
Diastolic blood pressure (mmHg)a 88 (80; 93) 84 (77; 92) 83 (70; 89) 6.873 2 0.032
Walking ability (m/s) 1.40 (1.04; 1.71) 1.53 (1.04; 1.76) 1.57 (1.12; 1.80) 12.133 2 0.002
Exercise capacity (m) 335 (248; 375) 332 (235; 426) 381 (150; 426) 8.727 2 0.013
Hand grip force (kg) 27.2 (21.3; 37.3) 29.7 (25.6; 42.2) 31.5 (21.6; 45.1) 5.815 2 0.055
Balance 53 (46; 56) 52 (48; 56) 56 (51; 56) 8.600 2 0.014

Psychosocial health outcomes
RAND-36 – Physical functioning 47.5 (21.3; 75.0) 50.0 (32.5; 75.0) 45.0 (20.0; 80.0) 3.433 2 0.180
RAND-36 – Social functioning 62.5 (50.0; 75.0) 62.5 (50.0; 81.3) 62.5 (50.0; 87.2) 0.391 2 0.822
RAND-36 – Role limitations physical 25.0 (0.0; 75.0) 25.0 (0.0; 75.0) 25.0 (0.0; 100.0) 1.938 2 0.380
RAND-36 – Role limitations emotional 66.7 (0.0; 100.0) 100.0 (0.0; 100.0) 50.0 (0.0; 100.0) 0.737 2 0.692
RAND-36 – Mental health 70.0 (53.0; 79.0) 68.0 (60.0; 82.0) 76.0 (60.0; 84.0) <0.001 2 1.000
RAND-36 – Vitality 50.0 (31.3; 62.5) 45.0 (40.0; 52.5) 55.0 (40.0; 65.0) 6.035 2 0.049
RAND-36 – Bodily pain 61.2 (33.2; 79.1) 67.4 (44.9; 89.8) 50.0 (44.9; 89.8) 1.926 2 0.382
RAND-36 – General health 42.5 (35.0; 53.8) 45.0 (35.0; 60.0) 35.0 (30.0; 50.0) 0.737 2 0.692
RAND-36 – Health change 25.0 (25.0; 68.8) 50.0 (50.0; 75.0) 50.0 (50.0; 75.0) 4.227 2 0.121
Fatigue Severity Scalea 4.9 (4.0; 5.7) 4.4 (4.0; 5.2) 4.9 (3.4; 5.8) 1.298 2 0.523
Exercise Self-Efficacy Scale 29.5 (23.3; 32.5) 31.0 (21.5; 33.5) 31.0 (23.0; 35.5) 1.200 2 0.549
IMPACT-S 81.3 (70.8; 87.5) 79.2 (70.3; 90.1) 82.6 (72.2; 91.7) 2.351 2 0.309

aLower score indicates a better score; v2 (df) and p values of non-parametric Friedman tests.
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interviewing and self-monitoring of behaviour using activity track-
ers or pedometers, such as Activity Coachþ, are more likely to be
effective in improving PA behaviour [44–46].

Significant changes in BMI, diastolic blood pressure, walking
ability (10-metre walk test), exercise capacity (6-min walk test),
balance (Berg Balance Scale), and vitality (one of the items of the
RAND-36) were found over time after implementation of Activity
Coachþ. An unexpected increase in BMI was found from baseline
to 4 months after the start of Activity Coachþ. Lower BMI indi-
cates better health in this population, which already has a BMI
that is too high on average. Trends in the data suggest that the
increased BMI might be caused by seasonal influences or by an
increase in muscle mass as a result of the intervention [47]. All
participants started the intervention between March and August,
which means that measurements after 4 months took place
between July and January. Future research will study long-term
effects of the intervention, allowing for further exploration of sea-
sonal influences. A small to medium decrease of diastolic blood
pressure of 5mmHg was observed (ES¼–0.48). Median value for
walking ability increased by 0.17 m/s between the start of the
intervention and after 4 months, representing a medium effect
size (ES ¼ 0.63). An increase of 0.10 (older adults with various
physical limitations) to 0.17 m/s (patients after hip fracture) in
walking ability was found to be clinically relevant [48,49]. This
means that the increase in walking ability found in our study may
be a clinically relevant increase. Exercise capacity improved with
medium effect size between the start of the intervention and after
2 months (ES ¼ 0.55), and the start of the intervention and after
4 months (ES ¼ 0.55). Median outcome of the 6-min walk test
improved by 46 metres, whereas minimum clinically important
differences ranged from 23.5 m in chronic obstructive pulmonary
disease patients to 82 m in fibromyalgia patients [50,51]. It can be
debated whether the increase found in this study is clinically rele-
vant or not, since no values for minimum clinically important dif-
ferences were available for our heterogeneous target population.
Also, values for different diagnoses vary with regard to the differ-
ences found in the current study. Median value for balance
increased by three points between the start of the intervention
and after 4 months, being an increase with a low effect size.
Minimum clinically important difference ranged from two points
in outpatients with multiple sclerosis [52] to 5.8 points in stroke
patients [38]. This means that it is unclear whether the significant
increase in balance is clinically relevant. Median value for vitality
increased by five points between the start of the intervention and
after 4 months. Values for minimum clinically important difference
of the SF-36 (almost identical to the RAND-36) were only found
for people with a chronic cardiopulmonary disease. For the SF-36
vitality scale minimum clinically important difference was set at
12.5 points, meaning that the increase in vitality in our study was
not clinically relevant [53]. Although not significant, a trend was
seen within the first 4 months for the increase in hand grip force,
which increased by 4.3 kg between the start of the intervention
and 4 months later. No values for minimum clinically important
difference were found for diagnosis groups included in this study.
An increase of 3.4 kg was found relevant in chronic kidney disease
patients [27], and an increase of 6.5 kg was found relevant in
patients after radius fractures [54]. Compared with these reference
values, it is unclear whether the increase found in our study is
clinically relevant. The values for minimum clinically relevant dif-
ferences are based on specific sub-populations of the population
of Activity Coachþ and are relatively high compared with the
baseline level of health outcomes. In this relatively inactive targetTa

bl
e
3.

Re
su
lts

of
po

st
ho

c
te
st
in
g.

T1
–T
0

T2
–T
0

T2
–T
1

Ch
an
ge

(m
ed
ia
n
(IQ

R)
)

z-
va
lu
e

p
Va
lu
eb

ES
c

Ch
an
ge

(m
ed
ia
n
(IQ

R)
)

z-
va
lu
e

p
Va
lu
eb

ES
c

Ch
an
ge

(m
ed
ia
n
(IQ

R)
)

z-
va
lu
e

p
Va
lu
eb

ES
c

Bo
dy

m
as
s
in
de
x
(k
g/
m

2 )
a

0.
9
(–
0.
3;

1.
9)

1.
78
4

0.
22
3

0.
29

0.
9
(0
.3
;1

.8
)

3.
08
2

0.
00
6

0.
50

0.
4
(–
0.
6;

1.
2)

1.
29
8

0.
58
3

0.
21

D
ia
st
ol
ic
bl
oo
d
pr
es
su
re

(m
m
H
g)

a
–1

(–
3;

4)
–1
.7
01

0.
26
7

–0
.3
2

–5
(–
11
;–

2)
–2
.5
51

0.
03
2

–0
.4
8

–4
(–
10
;2

)
–0
.8
50

1.
00
0

–0
.1
6

W
al
ki
ng

ab
ili
ty

(m
/s
)

0.
04

(–
0.
05
;0

.1
2)

2.
00
8

0.
13
4

0.
37

0.
14

(0
.0
5;

0.
20
)

3.
46
9

0.
00
2

0.
63

0.
07

(–
0.
02
;0

.1
3)

1.
46
1

0.
43
2

0.
27

Ex
er
ci
se

ca
pa
ci
ty

(m
)

19
(–
16
;8

4)
2.
55
8

0.
03
2

0.
55

27
(–
8;

71
)

2.
55
8

0.
03
2

0.
55

7
(–
42
;1

9)
<
0.
00
1

1.
00
0

<
0.
00
1

Ba
la
nc
e

1
(0
;4

)
1.
41
4

0.
47
2

0.
25

1
(0
;6

)
2.
29
8

0.
06
5

0.
41

0
(0
;4

)
0.
88
4

1.
00
0

0.
16

RA
N
D
-3
6
–
Vi
ta
lit
y

–5
.0

(–
7.
5;

7.
5)

–0
.8
84

1.
00
0

–0
.1
6

10
.0

(–
5.
0;

15
.0
)

2.
29
8

0.
06
5

0.
41

10
.0

(0
.0
;1

8.
8)

1.
41
4

0.
47
2

0.
25

a L
ow

er
sc
or
e
in
di
ca
te
s
a
be
tt
er

sc
or
e.

b
p
Va
lu
es

of
pa
irw

is
e
co
m
pa
ris
on

s
re
tr
ie
ve
d
by

D
un

n’
s
te
st
s
(B
on

fe
rr
on

i’s
co
rr
ec
tio

n)
.

c E
ffe

ct
si
ze

ca
lc
ul
at
ed

as
z-
va
lu
e/
�t
ot
al

nu
m
be
r
of

ob
se
rv
at
io
ns
.P

os
iti
ve

z-
va
lu
es

an
d
ef
fe
ct

si
ze
s
in
di
ca
te

an
in
cr
ea
se

of
th
e
ou

tc
om

e
pa
ra
m
et
er
.

2774 L. A. KROPS ET AL.



population, smaller changes may be relevant at an individ-
ual level.

The finding that participants’ PA did not improve, whereas
functional outcomes did, may be caused by the curvilinear rela-
tionship between the amount of PA and health. In inactive peo-
ple, a small increase in PA can already lead to substantial health
benefits [5]. Moreover, PA was only measured as total PA. Several
participants began to take part in activities that were mainly
focused on improving balance and muscle strength, for example,
exercise groups for the elderly. The finding that total PA did not
change despite the participation in new activities might be
caused by a decrease in transportation-related PA or household-
related PA. Moreover, this study may be underpowered to find a
significant improvement in PA, due to the relatively small sample
size and the heterogeneity of participants’ baseline PA.

In practice, it is an advantage when community-based inter-
ventions can be used in broad populations, considering the rela-
tively low number of people diagnosed with a specific disability
or disease in a community. For research purposes, however, a het-
erogeneous target population has its downside in that it influen-
ces the choice of outcome measures. In the current study, the
Berg Balance Scale was used because of its discriminative power
with regards to people with impaired balance. However, not all
participants experienced impaired balance, resulting in ceiling
effects. Considering the heterogeneous group of participants, reli-
ability and validity could not be tested for all of the included
diagnoses. Therefore, outcome measures were chosen that are
reliable and valid for most of the included diagnoses.

The current study design was limited by the lack of a control
group. Due to the heterogeneity of the group of participants, sev-
eral of whom had multiple diagnoses, it was practically infeasible
to include a control group that could be matched on diagnoses
and age. Practical reasons (lack of time, burden on the partici-
pants) also not did allow for a study design that included multiple
baseline measures, such as an interrupted time series design, for
example. These limitations make it theoretically impossible to
attribute changes over time solely to the implementation of the
intervention. Median value of the health change outcome

(subscale of the RAND-36), however, showed that participants’
perception of health status improved by 25 points after imple-
mentation of Activity Coachþ compared with the year before. At
baseline, the majority of participants rated their health status as
somewhat worse or equal to 1 year ago. Four months after the
implementation, participants rated their health status as equal or
somewhat better than 1 year ago. Although changes experienced
in health status are subjective, this improvement is nevertheless
important because the Health Change subscale of the RAND-36 is
the only measure included that enables comparisons over a lon-
ger timeframe before the start of the intervention. Activity
Coachþwas implemented in a region with a relatively low socioe-
conomic status [55]. People with lower socioeconomic status are
at a higher risk of being physically inactive and of developing
chronic diseases, such as diabetes [56,57]. Future research should
investigate the generalisability of the results of this study to
regions with a higher socioeconomic status.

Monitoring of daily PA behaviour by means of accelerometers
was one of the strengths of the current study. This is in line with
the research agenda for PA stimulation, which describes a need
for objective PA monitoring in physically disabled people [15,16].
Despite the fact that accelerometers might miss important types
of PA, such as upper body movements, and the fact that algo-
rithms may not be validated for all diagnoses in a diverse clinical
population, PA monitoring using accelerometers is preferred in
addition to questionnaires [15]. Moreover, the current study inves-
tigated the intervention’s effects on biopsychosocial health out-
comes, which is in concordance with the current
multidimensional view on health [58]. Finally, the heterogeneity
of the study population was one of the strengths of this study; it
demonstrated that Activity Coachþwas feasible in a heteroge-
neous group.

Based on the results of this study, the recruitment of people
with a physical disability in a community through a network of
intermediate organisations and local media is suggested for the
development of future interventions. This approach is also recom-
mended by the literature [12]. Targeting people with various
physical disabilities and tailoring the coaching to meet the needs

Figure 2. Four illustrative examples of progression of the outcomes over time, presenting large heterogeneity in results between different participants.
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of each individual participant was feasible and is suggested for
future intervention development. It can be debated whether
phone counselling instead of face-to-face counselling should be
recommended for future intervention development, given the
deviations from the protocol in this study and keeping in mind
the lower costs of phone counselling compared with face-to-face
counselling.

Future research should focus on the effectiveness of Activity
Coachþ over a longer period of time in order to determine sus-
tainability of the health effects found in this study. Moreover,
experiences with the implementation process of Activity
Coachþ should be investigated in order to further improve the
intervention and enable daily use in a community setting. Based
on this feasibility study, no changes to improve the intervention
itself are suggested.

In conclusion, the implementation of Activity Coachþ in a
community setting was feasible. Activity Coachþwas able to
reach hard-to-reach people with a physical disability, had a very
low drop-out rate, and demonstrated high compliance rates with
the protocol. The amount of daily PA did not change during the
first 4 months after implementation of Activity Coachþ. BMI, walk-
ing ability, exercise capacity, balance, and vitality increased,
whereas diastolic blood pressure decreased during the first
4 months after implementation. The increase in walking ability,
balance and hand grip force was clinically relevant; however, clin-
ical relevance of the increase in exercise capacity was question-
able. The current study provides the first indications for the
beneficial effects on health of Activity Coachþ in hard-to-reach
people with a physical disability. Future research should address
long-term results of Activity Coachþ.
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