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Abstract.

BACKGROUND: Non-use of and dissatisfaction with ankle foot orthoses (AFOs) occurs frequently. The objective of this study
is to gain insight in the conversation during the intake and examination phase, from the clients’ perspective, at two levels: 1) the
attention for the activities and the context in which these activities take place, and 2) the quality of the conversation.
METHODOLOGY: Semi-structured interviews were performed with 12 AFO users within a two-week period following intake
and examination. In these interviews, and subsequent data analysis, extra attention was paid to the needs and wishes of the user,
the desired activities and the environments in which these activities take place.

RESULTS AND CONCLUSION: Activities and environments were seldom inquired about or discussed during the intake and
examination phase. Also, activities were not placed in the context of their specific environment. As a result, profundity lacks.
Consequently, orthotists based their designs on a ‘reduced reality’ because important and valuable contextual information that
might benefit prescription and design of assistive devices was missed. A model is presented for mapping user activities and user
environments in a systematic way. The term ‘user practices’ is introduced to emphasise the concept of activities within a specific
environment.
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1. Introduction mately 104,000 users of orthopaedic shoes in The
Netherlands per annum [1]. Although the absolute
number of users has remained more or less stable over
the last five years, the possibilities for reimbursement
for the service of an orthopaedic service supplier have
decreased by 17%, though still amounting to as much

as 220 M€ in 2015 [1]. Reasons for use of these de-

In the last five years, there were about 50,000 users
of orthoses for the lower extremities and approxi-
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vices vary from congenital malformations to diseases
and traumas, such as poliomyelitis, multiple sclerosis,
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cerebrovascular accident, head injuries or club feet, re-
sulting in an aberrant gait pattern [5]. It is expected
that in the future a growing number of orthopaedic de-
vices will be needed because of an increase of mobility
problems. This will be the result of population ageing,
the increasing importance of self-management and in-
dependent living, and the desire to participate in soci-
ety [2-5].

The ankle foot orthosis (AFO) is an orthopaedic
device that is able to support the foot and correct
gait [7,8]. AFOs are available off-the-shelf or custom-
made. An off-the-shelf AFO is designed to meet a set
of requirements and is available in a range of standard
sizes and shapes. A custom-made orthosis, which is
designed and tailored to the user’s specific needs and
physiology, can be chosen when the off-the-shelf AFO
does not fit correctly or does not meet the specific func-
tional requirements [8].

The International Classification of Functioning, He-
alth and Disability (ICF) and the Process Descrip-
tion of Medical Devices (PDMD) address a multi-
tude of personal and environmental factors [9,10]. The
ICF and PDMD are used as tools in the prescrip-
tion, design, manufacturing, delivery and evaluation
of AFOs [11,12]. Despite the use of the ICF and
the PDMD, users are insufficiently satisfied with their
AFOs: studies by van Netten et al. [13] and Holtkamp
et al. [6] show that there is a significant level of non-
use of devices and dissatisfaction among people wear-
ing an AFO. Van Netten et al. [14] found percent-
ages of non-use reaching 6% and dissatisfaction levels
reaching a high level of staggering 21%. Holtkamp et
al. [6] revealed that 6% of the users did not use their
AFO at all because of dissatisfaction and about 25% of
the users were dissatisfied with their AFO. Moreover,
they found that the satisfied and even the very satisfied
users, still have serious comments or complaints con-
cerning the quality of the AFO. The majority of these
comments concerned the AFO product itself such as
the design and functionality, along with many about
environmental (home, work, social) and personal fac-
tors.

Malkin et al. [15] found that numerous factors affect
the perceived usefulness of the AFO: (1) the presence
and impact of co-morbidities, (2) the use of painkillers,
(3) expectations regarding the advantages in using an
AFO and (4) social factors. These social factors in-
clude labour-related issues, fashion-related choice of
shoes, and the visibility of the AFO, as well as socio-
psychological factors related to perceived self-image.
Wessel et al. [16] showed that satisfaction is positively

influenced by the design of the AFO, or in other words,
the look and feel of the product and its aesthetics. The
functionality of the AFO, the received care, and the in-
volvement of the AFO user in the design process also
influence satisfaction positively [17].

The aforementioned studies clearly show that the en-
tire orthopaedic process requires improvement. In our
view, a breakthrough in the quality of assistive devices
and user satisfaction can only be realised by taking the
perspective of individual users and their specific re-
quirements as a starting point. Starting point for the
orthopaedic process is the intake and examination of
the client. The objective of this study is to gain insight
in the conversation during the intake and examination
phase — from the perspective of the client — at two
levels, 1) the quality of the conversation, and 2) the at-
tention for the activities and the context in which these
activities take place.

2. Method
2.1. Study design

This study consists of a qualitative and quantitative
part. A qualitative study was conducted consisting of
semi-structured interviews based on predefined topics,
with AFO users. The interviews were focussed on the
experiences and needs of the individual users taking
into account the whole orthopaedic chain (Fig. 1). The
quantitative part of this study concerns the analysis of
the prevalence of the revealed themes representing ac-
tivities and environments.

2.2. Participants

Participants were recruited from two orthopaedic
service providers; one located in the centre and one in
the northern part of The Netherlands. AFO users were
approached by the orthotists of the service provider.
Adult male and female AFO users were eligible for,
and included in, the study. The assistive device of all
participants was prescribed by a physician. Participants
were interviewed at a maximum of two weeks after
their intake and examination. By this means the chance
of loss of recollection with respect to the intake pro-
cedure was minimised [18]. Participants were all na-
tive speakers of the Dutch language, and received writ-
ten information of the purpose of the study prior to the
interview.

2.3. Interview scheme and procedure

Twelve semi-structured interviews were conducted
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Fig. 1. The entire orthopaedic device process: diagnostics and prescription (data-acquisition), design, manufacturing and tuning/evaluation and
delivering. The sub processes are visualised as follows [taken and adapted from Holtkamp et al., 2015]: sub process 1 (a+b) = Intake and
examination (diagnostics and prescription); sub process 2 (c+d) = Design; sub process 3 (e+f) = Manufacturing; sub process 4 (g) = Delivering,

tuning and maintenance; sub process 5 (h) = Evaluation user experience.

by an interviewer and an observer. An advantage of us-
ing an interview method compared to a questionnaire
is the ability to ask in-depth questions based on the an-
swers given during the interview itself [19]. The role
of the interviewer and observer was switched between
the two researchers between consecutive interviews.
In order to promote the quality of interviews three pi-
lot interviews were conducted. Results of these were
transcribed and analysed to tune a topic list and im-
prove the interview technique of the researchers. To
obtain insight in the daily life of the participants, the
interviewers used a topic list [20] composed of ques-
tions concerning general health status, activities in ev-
ery relevant context (Appendix 1) [6,21,22]. In this
study, special attention was paid to the activities of the
user and the environment in which these activities took
place [23]. All the indoor and outdoor activities con-
ducted by the participants in daily life, were asked for.
The structure of each interview was as follows. Each
interview was introduced with a word of welcome and
an explanation of the purpose of the interview. At first,
the user was asked about satisfaction in general and
about satisfaction with the AFO in particular. There-
after, the various activities that filled his or her day
were asked for. Subsequently, the researchers system-
atically explored the activities of the user in relation-
ship to the environment by asking open questions on
the personal experiences of the use of the AFO in daily
living, and specific questions concerning health and
well-being. The user was then asked if, and to what ex-
tent, the orthotist had made comparable inquiries about
activities and the environment of these activities.

Open questions offered the interviewees an oppor-
tunity to share their experiences, to air their opinions,
and to make all comments that they deemed neces-
sary [24-26]. The in-depth questions of the researchers
were used to clarify given answers and to raise top-
ics that were not addressed. For example, these in-
depth questions revealed that there are many different
types of walking dependent on the specific environ-
ment. Each interview ended with an opportunity for the
participant to add subjects that had not been discussed
with the orthotist or the researchers.

The interviews took 45 to 60 minutes, depending on
the number of topics that needed further elaboration.
All interviews were recorded with a voice recorder
and transcribed verbatim within 48 hours after the
interview took place, and were analysed by the re-
searchers. Recording interviews increased confirmabil-
ity and credibility [25]. The transcripts were sent to the
interviewed participant for member check, giving the
interviewed participant an opportunity to make adjust-
ments or additions.

2.4. Data analysis

The transcribed interviews were analysed through
open coding, which yielded relevant fragments of text
which were subsequently subjected to axial coding.
Finally, after selective coding, themes were defined.
The analysis of themes was peer reviewed. In addition,
member check was applied in this study [27].

Afterwards, a quantitative analysis was made of the
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Table 1
Characteristics of the participants
Client Age Sex Marital Type of AFO  Type of Nr of Diagnoses Indication
(yrs)  (m/f) status residence previously
prescribed
AFOs
1 59  Male Single Custom-made  Apartment 5 Neurmuscular disorder Muscle weakness
2 83 Female Widow Off-the-shelf =~ Apartment 0 CVA Drop foot
3 74  Female Married  Off-the-shelf  Apartment 1 Incomplete paraplegia Loss of muscle control
4 71 Male Married  Custom-made Family home 2 TIA Drop foot
5 66  Male Married ~ Off-the-shelf =~ Family home 3 CVA Drop foot
6 55 Female Single Off-the-shelf ~ Family home 1 CVA Drop foot
7 69  Female Married Custom-made Apartment 2 CVA Drop foot
8 40  Female Married Custom-made Family home 2 Herniated nucleus pulposus  Nerve damage
9 73 Female Married  Off-the-shelf ~ Apartment 1 CVA Drop foot
10 45  Male Living Custom-made  Family home 3 Herniated nucleus pulposus  Nerve damage
Together
11 71 Male Single Custom-made  Apartment 1 TIA Drop foot
12 85 Female Widow Custom-made  Family home 2 Poly neuropathic disorder Loss of muscle control

CVA = Cerebral Vascular Accident; TIA = Transient Ischemic Attack.

prevalence of the themes representative for the envi-
ronments and the activities within these environments.

2.5. Ethics

The research was conducted within the bound-
aries set by the Helsinki declaration and approved
by the Fontys Committee of Ethics in Research of
Fontys University of Applied Sciences, Eindhoven, the
Netherlands [28]. Participants were informed by means
of an information letter and could withdraw from the
study at any moment in time. All participants signed
an informed consent document.

3. Results
3.1. Description of the participants

The mean age of the participants, 5 males-and 7 fe-
males, was 66 years (SD = 13.8). The youngest partic-
ipant was 40 and the oldest was 85 years of age. Two
thirds of the participants already had more than two
AFOs prescribed previously in their lifetimes. Partic-
ipants wearing an AFO as a result of a Cerebral Vas-
cular Accident (CVA) were the most common group
of users. The majority of users were active with re-
spect to (voluntary) work, leisure, rehabilitation activ-
ities and so on. Each of the users indicated that the
AFO was very valuable for their daily life. Without the
AFO, many were immobile, as the AFO was the only
solution to improve or consolidate gait. Most of the
users could hardly walk, ride their bike or drive their
car without the use of an AFO. Only one participant
made use of the possibility to correct the transcript.

3.2. User satisfaction

The users seemed satisfied with their AFO. They
were content about the prescription process and the
delivered devices. However, a number of participants
mentioned that they experienced hindrance from the
AFO when going to the bathroom and sitting down.
Other users reported that the AFO hindered during
driving a car and cycling. In some of the interviews
users mentioned the quality of the AFO. For instance,
the materials used for the production of the AFO some-
times had sharp edges or irritated the skin.

3.3. Qualitative analysis

The qualitative analysis of the interviews revealed
two major themes: the main environments in which ac-
tivities are performed, and the quality of the conversa-
tion.

3.3.1. Activities in environments

The qualitative analysis showed that users live in
four different environments: daily life at home, work,
transport, and leisure (Table 2). In general, these dif-
ferent practices were not systematically addressed by
the orthopaedic engineer.

The following quotes! illustrate different environ-
ments in which a diversity of activities take place:

[P 02] “Yeah, in a small house and we have a very
small kitchen, I have to manoeuvre a lot in a small

L The participant quotes are referred to as [P nr. Participant] and
researcher quotes as [R].
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Table 2

Description of the four environments

Environments

Daily life in home

Walking indoors = walking in standard size house on even floor. Small distances and low average speed.
Manoeuvring = move in small indoor areas (kitchen, toilet, bathroom etc.)
‘Walking stairs = up and down inside the home in using stairs.
Housekeeping = vacuuming, cleaning, window washing, washing clothes
Transport
Walking outdoors = walking outside on (partly) uneven terrain. Larger distances and higher average speed.
Walking = walking outside the house with low average speed, in terms of shopping etc.
Cycling = recreational
Cycling = commuting — getting daily groceries, etc.
Car = driving by yourself

Bus, train, plane
Work

Work professional

Volunteer work

= public transportation

a sports team, etc.
Leisure

= office/desk work, physical work, industry, health care
= adiversity of activities like hostessing in a long-term care facility, visiting lonely older adults, training the youth of

= shopping, sports, dancing, gardening, social activities, religious activities, etc.

place, which demands more attention and concen-
tration and the AFO is hindering me in these move-
ments.”

[R] “Can you describe what you are doing during
a normal day?”’
[P 01] “Sure, in the morning I do some things in
the house, like housekeeping, doing groceries and
in the afternoon, sometimes voluntary work, not
payed of course.

[R] “How do you do your groceries?

[P 01] “Well, I do walk to the shops and sometimes
1 use my bike.”

[P 04] “On a winter day these AFOs are so cold
that my toes are just freezing. And I work on the
land, so that is quite unpleasant.”

[P 05] On Tuesdays I'm at the farm; busy planting
and sowing seeds.

Table 3 gives an overview of the activities in the dif-
ferent environments for every participant.

3.3.2. Quality of the conversation

Our interviews showed that in-depth questions are
required to understand the activities of the users in dif-
ferent environments and to cover the whole range of
needs and wishes of the user. For example, activities
that are not directly related to the daily life at home
were generally mentioned only after being asked in-
depth questions:

[R] “You spoke about your work that you are doing.
Does the AFO also support you in the performance
of your work?”

[C 01] “Yes, certainly, of course this AFO helps me,
although I need to walk the stairs at work rather
often. And in walking the stairs the AFO sometimes
hurts around my feet.”

Specific ambient conditions, such as temperature
and humidity, are only revealed by in-depth questions:

[P 04] “On a winter day these AFOs are so cold
that my toes are just freezing.”

In-depth questions are also necessary to understand
the specific nature of an activity. For example, in dis-
cussing ‘walking’ one no further questions were asked
with respect to lacing or sports, although the user also
engaged in sporting activities.

One user reported that the orthotist was indeed us-
ing in-depth questions. An AFO user told that she was
ashamed of using the AFO and she had a tendency to
hide the AFO. The need to wear an AFO had a big im-
pact on her life and, for this reason, she used to cancel
many social activities.

[P 02] “Well this is the worst thing that has hap-
pened to me, because I uh. .. yeah...I always liked
my legs, I had nice smooth legs and in a sum-
mer day I always walk with bare legs and then uh
I really have the feeling that everyone is watch-
ing. [...] The orthotist and I have had long dis-
cussions about this because I try to avoid the un-
expected when I'm somewhere. Just to be sure to
avoid uncomfortable situations. The orthotist keeps
addressing this by asking questions about the un-
expected.’
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Table 3
The activities and their environments
Interview  Activities Activities Activities asked Special Environments
spontaneously discussed in for by orthopaedic comments
mentioned interview of expert made by user
by user researcher
with user
User 1 Activities in Manouvering Manouvering Change of living Daily life
small kitchen (activities in environment at home
small kitchen) (removal)
‘Walking indoors ‘Walking indoors
Squatting Squatting Difficulty with
squatting
Stairs Walking stairs Avoid stairs
Walking outdoors Afraid of cycling Transport
Cycling Cycling
Driving car
Work in a shop ‘Warehouse and Work
stock room (warehouse
activities: (lifting, assistant)
walking, turning)
Squatting for Leisure
lifting crates (bar tender)
4 activities 9 activities 3 activities 5 remarks Summary
User 2 Walking indoors Walking indoors Walking on flip-flops Daily life at home
Sitting Sitting Orthopaedic shoes
Walking outdoors Transport
n.a. Work
Shopping Shopping Leisure
0 activities 4 activities 3 activities 2 remarks Summary
User 3 Housekeeping Housekeeping Daily life at home
Walking indoors Walking Using a walker
Walking outdoors Walking outdoors Transport
Using public Public
transportation transportation
(tram) (tram)
n.a. Work
Shopping Shopping Leisure
Gardening Gardening
(squatting) (squatting)
Fitness Fitness
rehabilitation
exercises
5 activities 8 activities 2 activities 1 remark Summary
User 4 Walking outdoors Walking outdoors Walking the stairs Walking in the fields Daily life at home
walking the stairs
Driving motor Driving car Driving a car Transport
cycle/scooter
Driving
motorcycle/
scooter
n.a. Work
Farming in allotment ~ Farming in Leisure
allotment
Social work/ Social work/
voluntary work voluntary work
4 activities 6 activities 2 activities 0 remarks Summary
User 5 Walking Walking indoors Walking indoors Special shoes Daily life at home
handling the AFO
Transportation Driving a mobility Transport

scooter
Taxi
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Table 3, continued
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Interview  Activities Activities Activities asked Special Environments
spontaneously discussed in for by orthopaedic comments
mentioned interview of expert made by user
by user researcher
with user
Voluntary work Voluntary work Work
Walking outdoors
Day care Day care Leisure
3 activities 6 activities 2 activities 2 remarks Summary
User 6 Walking indoors Walking indoors Living situation Daily life at home
sitting
Driving a scooter Walking outdoors Transport
Driving a scooter
Cycling Cycling
Voluntary work Voluntatary work Work
Swimming Swimming Leisure
2 activities 7 activities 4 activities 1 remark Summary
User 7 ‘Walking stairs Walking indoors Walking Daily life at home
standing in kitchen walking the stairs
Standing-kitchen
Sitting
Handling the AFO Fitting is not correct
Driving a mobility Driving a mobility Transport
scooter scooter
n.a. Work
Knitting Knitting Leisure
Sports Sports (rehab)
5 activities 8 activities 1 activity 1 remark Summary
User 8 Walking Walking Married Daily life at home
two kids
Bathing children Bathing children Family house
Walking the stairs Walking the stairs Shoefitting
Housekeeping Housekeeping
Cycling Cycling Child back of bicycle Transport
Driving a car Driving a car
Administration Work in hospital —alot  Work
walking of walking shoe
information
n.a. Leisure
5 activities 7 activities 1 activity 7 remarks Summary
User 9 Housekeeping Housekeeping Walking Daily life at home
walking indoors
Walking the stairs Walking the stairs
n.a. Transport
n.a. Work
Social activities Social activies Leisure
Shopping Shopping
Gardening Gardening
Visiting theater Visiting theater
6 activities 7 activities 1 activity 0 remarks Summary
User 10 Walking indoors Walking indoors Daily life at home
Bringing kids to Bringing kids to
school & sports school & sports
Driving Driving motorcycle Transport
motorcycle
Office work Work
Sailing Sailing Sailing Leisure
Tennis Tennis
4 activities 6 activities 3 activities 0 remarks Summary
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Table 3, continued

Interview  Activities Activities Activities asked Special Environments
spontaneously discussed in for by orthopaedic comments
mentioned interview of expert made by user
by user researcher
with user
User 11 Walking indoors Walking indoors Walking Clinical aspects, Daily life at home
house keeping house keeping doing on and
off easily
Cycling Cycling Transport
Public transport Public transport
n.a. Work
Shopping Shopping Leisure
5 activities 5 activities 1 activity 2 remarks Summary
User 12 Walking stairs Walking stairs Walking Caregiver role Daily life at home
important
Walking Transport
Driving a car Driving a car
Cycling Cycling
n.a. Work
Social activities Social activities Leisure
4 activities 5 activities 1 activity 1 remark Summary
29 38 14 Nr. of distinguished
activities

Our analysis of the interviews showed that activities
of users have to be understood in the specific environ-
ments in which they are performed. Only in this way
the specific needs and wishes of users can be identi-
fied in detail. Our interviews also suggested that prob-
ing or in-depth questions are not a standard part of the
orthotists’ repertoire.

3.4. Quantitative analysis of activities and
environments

All interviews were quantitatively analysed. In each
of the four defined environments a number of activities
took place. During the interview, users spontaneously
named an average of four activities, with-a minimum
of zero and a maximum of six. In total 29 different
activities were mentioned spontaneously.

By asking in-depth questions, the number of activi-
ties reported by the user increased strongly. An average
of six and a half activities were mentioned with a min-
imum of three and a maximum of nine activities. The
number of different activities that were distinguished
increased to 38.

In the recollection of users, the orthotist asked an
average of two activities with a minimum of one and a
maximum of four. In total 14 different activities were
identified (Table 3).

In Fig. 2 the number of activities of every partici-
pant are visualised in a radar chart. The dashed line
displays the information the user spontaneously men-
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Fig. 2. Overview of activities spontaneously mentioned by the user
(the dashed line), identified by the researcher (the continuous line)
and discussed with the orthotist (dotted line).

tioned in the interview with the researchers. The outer
circle presents the number of activities of the user as
revealed by the in-depth interviews. Finally, the inner
circle, according to the user’s recollection, shows the
number activities discussed with the orthotist during
the intake and examination phase. Figure 2 shows that
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for all participants (except participant no 11) in-depth
questioning is required to make an inventory of all ac-
tivities. Apparently, participants tell only a part of their
activities spontaneously. It shows that for all partici-
pants the orthotist raised a limited amount of activi-
ties. It also suggests that when the orthotist asked open
questions, in most cases (except for participants 1, 2
and 6) more activities would have been identified than
by the existing interview technique of the orthotist. The
difference between the number of activities identified
by the orthotist and by the in-depth analysis of the re-
searchers is large.

In order to verify the conclusions with respect to the
quality of the conversation, we asked the participants
to what extent probing or in-depth questions during the
intake and examination phase were used. A majority of
the participants responded that this was not the case.
Only two participants reported that walking as an ac-
tivity was discussed in more depth, followed by an oc-
casional investigation of lacing the shoes when wear-
ing an AFO during sports and motor cycling. The par-
ticipants confirmed explicitly that a large number of
activities were not asked about or discussed during in-
take and examination. Significant activities that were
not touched on by the orthotist included use of pub-
lic transportation, shopping, performing rehabilitation
exercises, working on a farm, and taking care of the
children. Participants felt that a number of activities
they mentioned spontaneously during intake and exam-
ination phase were unnoticed by the orthotist because
there was no response on their remarks about moving
around in a small kitchen, walking up and down stairs,
walking on flip flops, walking outdoors in field, and
going to the bathroom.

Table 3 also shows the number of environments
spontaneously mentioned by the participant, identified
by the researcher in the interview, and ‘discussed’ with
the orthotist. In Fig. 3 these data are visualised in a
radar chart. This chart tells roughly the same story as
the radar chart of the activities presented in Fig. 2.

Figure 3 shows that for all participants in-depth
questioning is required to address all relevant en-
vironments. It also shows that the orthotist covered
about half of the environments in which users are ac-
tive, mostly the environments ‘daily life at home’ and
‘transport’. ‘Leisure’ was seldom a topic of discussion.
In none of the cases were all four environments asked
for by the orthotist. We asked additional questions to
the participants about to what extent the different en-
vironments were addressed explicitly by the orthotist.
The participants responded that none of the environ-

Overview of Environments;

= == gspontaneously mentioned by user

e discussed in interview user - researcher

"""" asked for by orthotist

Fig. 3. Overview of environments spontaneously mentioned by the
user (dashed line), identified by the researcher (continuous line) and
discussed with the orthotist (dotted line).

ments were discussed explicitly during the intake and
examination.

During the interviews a total of 22 comments were
made. Some comments concerned the AFO itself, oth-
ers concerned the environment of the user. The impor-
tance to map all environments and its activities is illus-
trated by the following example;

[C 08] “In daily life I have to make use of my bike
to bring the children to school! Make sure that 1
can ride my bike using the AFO. When I came back
to collect the splints and mentioned that I would
use them on my bike they say that they were not
suitable for this.”

This user remembered that he mentioned this to the
orthotist, but apparently, this was not noticed. In this
case no in-depth questions were asked in response to
this comments about cycling during the intake and ex-
amination phase.

4. Discussion

4.1. Identifying needs of customers

Recent studies on the satisfaction of AFO users rec-
ommended that further research should be focused on
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the perspective and the environment of the user in or-
der to improve the quality of the assistive device and to
increase the satisfaction of the users [6,13]. This study
investigated the activities of users in detail, as well as
the environments in which these activities took place.

All interviews confirmed that relevant information
may only be revealed when the interviewer asks in-
depth questions about the activities in the specific envi-
ronment in which these activities are performed. Ques-
tions about movements like ‘turning’ or ‘stooping’ pro-
vides no information about the activities per se. But
asking about turning and stooping in the kitchen will
reveal relevant information. In a small-sized kitchen
manoeuvring is more difficult than in a large kitchen
which offers more freedom of movement. Also, the
movements related to turning and stooping will be
quite different for a technician who works in industry.
The same reasoning holds for an activity like ‘walk-
ing’. The specific needs and requirements only come
to the fore by asking about the specific environment
and its conditions: in home (flat or even underground),
in the garden (bumpy underground), at work (temper-
ature, humidity, underground), and leisure (mountain
hiking). The same reasoning can be followed in the
case of cycling. Cycling in itself tells the expert little
about the activity. But analysing cycling in the context
of shopping, bringing children to school, or leisure by
using in-depth questions, the orthotist should be able to
gather important information thoroughly, which helps
to shape the design requirements for the AFO.

The interviews provided an insight into the extent
the orthotists covered all activities and environments in
the intake and examination phase. Our findings show
that the orthotists based the design of AFOs on a ‘re-
duced’ reality: they identified (only) 30% of the ac-
tivities performed by users and discussed (only) 60%
of the environments in which activities are done. That
means that not only important activities in the life of
users were neglected, but also that important environ-
mental information was unnoticed or overlooked. The
use of in-depth questions that cover all environments
will improve the quality of information that becomes
available for the design process.

Despite an important limitation of this study — the
recollection of users — our interviews offered sufficient
evidence for our conclusion that orthotists base their
designs on a reduced reality. The findings clearly ex-
plain why the quality of assistive devices is insufficient
and why many users are not satisfied: orthotists do not
conduct their interviews in a profound manner with
sufficient questions about the activities of users, the

environments in which these activities are performed,
and conditions of these environments. A more system-
atically way of questioning the clients will help to in-
crease the quality of the conversation.

These findings are noteworthy. After all, orthotists
are familiar with the ICF and PDMD that address key
aspects of personal and environmental factors. These
approaches are widely used as guidelines and design
models in prescribing, designing, manufacturing, de-
livering and evaluating AFOs. In the ICF, disability
and functioning are viewed as outcomes of interactions
between health conditions (diseases, disorders and in-
juries) and contextual factors [9]. The contextual fac-
tors cover both external environmental factors (for ex-
ample, social attitudes, architectural characteristics, le-
gal and social structures, as well as climate, terrain and
so forth) and internal personal factors (which include
gender, age, coping styles, social background, edu-
cation, profession, past and current experience, over-
all behaviour pattern). In the PDMD the activities are
defined in the prescribing and choice or design of a
medical device. It starts from the moment a problem
is reported, defines the design phase and concludes
with the evaluation of the medical device and its use
that has been supplied. Therefore, the key question
is: Why there still remain — despite the use of ICF
and PDMD - a substantial level of non-use of devices
and a significant level of dissatisfaction among AFO
users [6,14,15,17,29-31]? In our opinion, the answer
has to be found in the general character of the ICF and
the PMDM that they neither facilitate a systematic and
detailed analysis of the activities of users nor support
a systematic mapping of the environments in which
users are living.

4.2. The concept of user practices

At first glance, some activities do not need any ex-
planation. For example, walking was often mentioned
during the interviews, which is logical given the fact
that an AFO helps to solve a clinical mobility problem.
Therefore, walking seems to be well-defined. How-
ever, further analysis shows that there are different
types of walking, for instance, walking in the home,
walking up or down stairs, walking in a small bath-
room, walking in the street, walking in the field, walk-
ing in the mountains, and so on. Therefore, many dif-
ferent types in walking exist. It is also legitimate to
ask whether a user and a clinician have the same un-
derstanding of an activity that is called ‘walking’. Ide-
ally, inquisitive probing or in-depth questions are asked
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such as: Where do you walk? On what underground do
you walk? How do you walk? Do you carry items when
you walk? and so on. This type of question helps users
to specify important aspects of the activities and the
conditions of the environment that are of importance
for the design of an AFO.

In our opinion, activities should not be considered
separately from the environment in which they take
place. Users have a particular role in an environment.
The combination of environment and role determines
the activities that a user has to do and the accompany-
ing movements that have to be performed. We coined
the term ‘user practice’ to emphasise the idea that ac-
tivities are performed within an environment that are
characteristic for that environment. Firstly, a user prac-
tice is about an individual user. Secondly, a user prac-
tice is about the practice of an individual user: activ-
ities that are repeatedly performed in daily life and
habits that constitute daily life. The idea of a user prac-
tice is borrowed from a philosophical analysis of pro-
fessional practices [25,32]. A user practice is defined
as a coherent set of activities that are performed by
users and that are characteristic for the environment in
which these activities take place.

This study revealed four general user practices: daily
life at home, transport, work, and leisure. Every prac-
tice has its own coherent set of activities in a specific
environment. ‘Daily life at home’ consists of activities
that are performed in the home of the user like walk-
ing indoors, manoeuvring in the kitchen, walking up or
down stairs and using the bathroom. Activities.in the
home have a social character, they serve daily living
with other people. Orthotists have to understand the
specific home situation of the user, the movements in
the home, and the support that the AFO will give to
maintain social relationships. ‘Transport™is a different
set of activities: it is about physical movements that are
required to realise social goals (shopping with a part-
ner), economic goals (car driving for a salesman), and
juridical goals (walking for a police agent). For every
user “Work’ consists of a coherent set of activities too.
Generally, the activities and conditions of a work prac-
tice are quite different from the practice of ‘daily life at
home’. The user practice ‘work’ means that the AFO
has to support the different activities in the work sit-
uation and has to cope with the specific conditions of
the working environment (temperature, humidity, and
so on). The final user practice, ‘leisure’ might consist
out of a number of different activities in various envi-
ronments. For every environment the activities, move-
ments, and conditions have to be analysed. In conclu-

sion, an investigation of the different user practices of
users provides the orthotist a complete set of informa-
tion for designing the AFO.

4.3. Strengths and limitations of this study

A strength of the study is the diversity of the users:
men and women, young and older people, different
underlying mobility problems, and the prescription of
off-the-shelf and custom-made AFOs.

The interviews gave a detailed insight in the back-
ground of the users, the activities they performed and
the practices in which these activities were performed.
The specific needs and/or conditions in which the AFO
needs to be used were made clear. Also, detailed infor-
mation was given by the interviewees how they experi-
enced the way of working, questioning of the orthotist
and how the orthotist dealt with the obtained informa-
tion.

The quality of the recollection of the participant was
a limitation in identifying the activities and practices
discussed with the orthotists during intake and exam-
ination. However, the interviewer had to ask in-depth
questions about the environments to reveal the required
details. If the orthotist had also done this, the user
would, in all likelihood, remember that. To circumvent
this limitation as much as possible, different types of
questions were asked to check the given answers.

5. Conclusions and recommendations

This study shows that a profound examination is re-
quired to identify all activities and all environments
in which these activities are performed in order to de-
sign an AFO that meets the needs and wishes of cus-
tomers. During the intake and examination only a lim-
ited amount of activities (30%) and environments in
which these activities are performed (60%) are ad-
dressed. In other words, orthotists base their design on
a ‘reduced reality’. This leads to a suboptimal prescrip-
tion and design process of AFOs that, in turn, leads to
dissatisfaction among users and non-optimal or non-
use of the assistive device.

The most important recommendation is that ortho-
tists 1) have to map the different environments in
which users live, 2) have to analyse the different ac-
tivities in these environments and the accompanying
movements, and 3) have to discuss the specific condi-
tions of these environments.
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In this article, we introduced the idea of a user prac-
tice as a coherent set of activities of a user in a spe-
cific environment. This user practice model helps to
systematically map user activities and environments.
This concept seems to be fruitful. Further research is
required to confirm the usefulness of this idea. The
limitation of this study, that stem from working based
on the recollection of participants, could be solved by
making real time recordings of the intake and exami-
nation phase. This will be part of a follow-up research
study.
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Appendix 1 Interview scheme concerning the
prescription procedure of an ankle foot orthosis

1) Opening statement

— Introduction (goals and aims)

x General Information

* name of the service provider

* AFO prescribed by:

* If applicable, how many AFO were prescri-
bed in past (custom-made/off-the-shelf)?

* First time provision/repetition

2) Opening question:

— How are you doing?

— Can you explain why and where you got this
AFO?
Probe-, in-depth questions:

3)

4)

5)

— What were your expectations of the AFO?

— What was discussed in the preliminary stages
by the rehabilitation physician, general practi-
tioner and other care professionals concerning
the AFO?

— Can you tell more about the referral process?

— What obstacles do you encounter because of
your illness/limitations? (social, sports, hob-
bies, work, home)

— During which activities do you encounter the
most obstacles? How can an AFO help?

— Are there situations, where you need help
now?

— Is assistance available when needed? If so,
from whom? (work, family, friends)

Prescription process/user practices/involvement

in prescription and design process.

— How did you experience the prescription pro-
cess?

— To what extent were the following items of
your daily life discussed during the prescrip-
tion process? (Sports/Work/Hobbies/Transpor-
tation/Living/Others

— Are there any items/things/activities you wish
to do that have not been addressed in the pre-
viously discussed aspects?)

To what extent have you been able to think/de-
cide about:

— Design, model, colour, material

— Functions of the AFO

— Personal expectation in what you can do with
the AFO.

— Shoe selection

— Do you feel that the discussion of these mat-
ters has added value to the AFO delivered?

— To what extent did you feel that all these issues
were discussed with your orthopaedic technol-
ogist?

— Can you tell us something about how and
when to use the AFO? (Is this all clearly ex-
plained?)

Functioning within the environment

— Can you manage your life and mobility inde-
pendently or do you have help?

— Family, friends, neighbours, home care

— How does your (this) environment react to the
fact that you now have an AFO? (Expectation)

— To what extent do you feel you can use the
AFO in the situations described?

— When would you contact the orthotist?

Closure. Room for questions, remarks or com-
ments about the interview
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