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Abstract
Background: Orientation and mobility training (O&M-training) in using an identification cane, also
called symbol cane, is provided to people with low vision to facilitate independent participation in
the community. In The Netherlands this training is mainly practice-based because a standardised
and validly evaluated O&M-training in using the identification cane is lacking. Recently a
standardised O&M-training in using the identification cane was developed. This training consists of
two face-to-face sessions and one telephone session during which, in addition to usual care, the
client's needs regarding mobility are prioritised, and cognitive restructuring techniques, action
planning and contracting are applied to facilitate the use of the cane. This paper presents the design
of a randomised controlled trial aimed to evaluate this standardised O&M-training in using the
identification cane in older adults with low vision.
Methods/design: A parallel group randomised controlled trial was designed to compare the
standardised O&M-training with usual care, i.e. the O&M-training commonly provided by the
mobility trainer. Community-dwelling older people who ask for support at a rehabilitation centre
for people with visual impairment and who are likely to receive an O&M-training in using the
identification cane are included in the trial (N = 190). The primary outcomes of the effect evaluation
are ADL self care and visual functioning with respect to distance activities and mobility. Secondary
outcomes include quality of life, feelings of anxiety, symptoms of depression, fear of falling, and falls
history. Data for the effect evaluation are collected by means of telephone interviews at baseline,
and at 5 and 17 weeks after the start of the O&M-training. In addition to an effect evaluation, a
process evaluation to study the feasibility of the O&M-training is carried out.
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Discussion: The screening procedure for eligible participants started in November 2007 and will
continue until October 2009. Preliminary findings regarding the evaluation are expected in the
course of 2010. If the standardised O&M-training is more effective than the current O&M-training
or, in case of equal effectiveness, is considered more feasible, the training will be embedded in the
Dutch national instruction for mobility trainers.
Trial registration: ClinicalTrials.gov NCT00946062

Background
Low vision is common among older people and is associated with mobility problems, limitations in physical and
social functioning, ADL and IADL disability, reduced
well-being, falls, depression, loneliness and mortality e.g.
[1-15]. Particularly the level of mobility is essential for
conducting activities in daily life, but this domain of functioning is directly affected by visual impairments
[11,12,15,16]. Mobility problems – as a result of visual
impairments – may therefore threaten independent functioning of older persons.
Mobility problems in older persons are related to a series
of negative outcomes. Limitations in mobility are found
to be associated with lower levels of quality of life, depression, cognitive dysfunctioning, fair or poor health, hip
fracture, disability, institutionalisation and mortality
[7,17-22]. Mobility limitations as a result of visual impairments may particularly limit a person's ability to travel
independently and, consequently, many aspects of daily
routine life as well as life satisfaction are affected substantially [11,23-27]. For participating in social and physical
activities, abilities for travelling are crucial. Travel in the
environment involves skills of orientation and mobility.
Orientation is the ability to recognize the environment
and establish position in relation to the environment,
whereas mobility is the physical ability to move in an
orderly, efficient, and safe manner through the environment [28]. To maintain travel independence, it is essential
for a visually impaired person to learn new orientation
and mobility skills to compensate for reduced visual
information.
Orientation and mobility training (O&M-training), which
is a component of the rehabilitation facilities for visually
impaired people, aims to maintain independence of travel
by teaching visually impaired persons to ambulate and
negotiate the environment safely and independently. It
may decrease mobility limitations and contribute positively to societal participation and quality of life. O&Mtraining is often supplemented by the use of assistive
devices [29]. Common mobility devices that have been
used in O&M-training among persons with visual impairments are canes, such as the identification cane and the
long cane [28]. With training in the use of visual and nonvisual information including assistive devices, visually

impaired persons gain a better understanding of their
environment, which enables them to travel more comfortable, efficiently, and safely. Early intervention might be
essential to slow down the progression of disablement
[30], as persons with visual impairment are particularly at
risk of developing disability [29,31,32]. Although the
benefits of O&M-training have been object of study, the
conducted evaluation studies have substantial limitations
such as the lack of a control group [33,34] or randomisation [28], or the inclusion of rather small study populations [28,35]. Furthermore, none of these studies focussed
on other societal outcomes next to mobility such as
(social) participation and quality of life. Assessing multiple outcomes in effect studies are, however, recommended since Crews and colleagues indicated that
interventions in the area of visual impairments may have
effects on one kind of outcomes, such as mobility, but not
on others, such as quality of life [36].
In The Netherlands, no previous research on the impact of
O&M-training on daily functioning in older people with
visual impairments has been conducted. In addition, evaluation studies of O&M-training in the use of an identification cane, also called symbol cane, which is frequently
part of rehabilitation care for adults with low vision in The
Netherlands, were hardly identified in the international
literature. And finally, although there is a Dutch national
instruction on orientation and mobility for mobility
trainers employed in low vision rehabilitation care, there
is no standardised protocol in delivering such O&M-training to older adults with low vision.
Objectives of the study and the current paper
The main objectives of the study are:

1) to develop a standardised O&M-training in the use of
an identification cane by older adults with low vision;
2) to evaluate this newly developed standardised training
with respect to effectiveness and feasibility in a randomised controlled trial.
The current paper presents the design of the randomised
controlled trial that will evaluate the standardised O&Mtraining in the use of the identification cane by older
adults with low vision in The Netherlands.
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Methods/Design
Study design and setting
A parallel group randomised controlled trial was developed to evaluate a standardised O&M-training in the use
of an identification cane (NCT00946062). The trial is
conducted in collaboration with the two main organisations for low vision rehabilitation care in The Netherlands: Bartiméus and the VisioSensisDeBrink Group (as of
January 2010: Royal Visio). In 18 local centres, which are
scattered over The Netherlands, O&M-training is provided
to older persons with visual impairment. The centres were
randomly allocated to the control group or intervention
group stratified by organisation (at that time: Bartiméus –
four local centres, Sensis – four local centres, and Visio –
ten local centres).

To screen eligible people for the trial, the local centres provide the research team with information on older clients
with low vision who may receive mobility support. After
the screening procedure and baseline measurement clients in the control group receive usual care, i.e. the regular
O&M-training in using the identification cane, and clients
in the intervention group receive the standardised O&Mtraining in using the identification cane. Follow-up data
for the effect evaluation are collected at 5 and 17 weeks
after the start of the training by means of telephone interviews. To obtain data for the process evaluation trainers
complete registration forms after each training session
and clients are interviewed by telephone at 8 weeks after
the start of the training. Figure 1 shows the design of the
trial. The Medical Ethical Committee of the Maastricht
University/Academic Hospital Maastricht granted
approval for conducting this trial.
Study population
The screening of potential participants started in November 2007 and occurs in a stepped procedure. Firstly, during
the local centre's standard exploratory interview a staff
member of a local centre roughly screens a potential participant using a six-item pre-structured registration form.
The items include whether the client: (1) suffers from low
vision, (2) is 55 years of age or older, (3) lives independently or in a home for older people, (4) experiences difficulty to avoid large obstacles due to the vision loss, (5)
suffers from additional impairments that cause full inability to leave the home, and (6) consents to an additional
screening interview by telephone for potential participation in the trial. If items 1, 2, 3 and 6 are scored 'yes' and
items 4 and 5 are scored 'no', contact information is
recorded and the registration form is sent to the research
team. Secondly, a pre-structured 10-minute interview by
telephone is conducted by the research team to determine
the client's eligibility for participation in the trial. The
additional inclusion criteria are: 1) able to go outside for
a short walk or doing groceries, and 2) experiencing diffi-
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culties with safely crossing a street, or experiencing difficulties with recognising acquaintances outdoors, or
willing to become recognisable as partially sighted by
means of the identification cane. Lastly, mobility trainers
decide during an individual contact with the client
whether O&M-training in the use of an identification cane
is the eligible care for the client.
Clients are excluded if one of the following criteria is met:
a) cognitive impairment (a score of less than 4 on the
Abbreviated Mental Test 4 (AMT4) during an interview by
telephone) [37,38], b) unable to complete an interview by
telephone due to language or hearing problems, c) unable
to participate in or finish the O&M-training due to confinement to bed or possible nursing home admission, d)
permanent use of a walking aid that is incompatible with
the use of an identification cane, e) having recently
received an O&M-training in the use of an identification
cane and permanent use of this cane outdoors, and f) not
receiving an O&M-training in the use of an identification
cane as treatment for their mobility problem.
Eligible clients receive oral and written information about
the trial during the first and the second step of the screening procedure. Those clients who signed an informed consent form were included in the trial. An overview of all
inclusion and exclusion criteria is shown in Table 1. To
maintain active participation of the local centres, the staff
receives regular updates with respect to the number of clients and their progress in the trial by means of newsletters,
monitoring telephone contacts and weekly reviews by
email.
Randomisation and masking
After completing a baseline interview by telephone and
confirmation on the eligibility of the O&M-training in the
use of an identification cane by the mobility trainer, clients are officially assigned to the regular or the standardised O&M-training. To prevent contamination bias
randomisation stratified by organisation was performed
at the level of the local centres. Randomisation at the client or mobility trainer level may lead to contamination
because (1) a mobility trainer may then train clients in the
control group as well as clients in the intervention group
or (2) a mobility trainer may unintentionally inform
other mobility trainers about the standardised O&Mtraining due to discussing client and training progress at
shared workspaces and during meetings. In addition, randomisation at the level of the mobility trainers was considered impractical by the organisations, because most
mobility trainers are allocated to a defined district to limit
travelling time within the region of their local centre.

The collaborating organisations for low vision rehabilitation care in The Netherlands, i.e. Bartiméus and VisioSen-
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Screening and informed consent

Baseline and randomisation

Control group
(usual care, i.e. regular O&M-training)

Intervention group
(standardised O&M-training)

5 week follow-up
(effect evaluation)

5 week follow-up
(effect evaluation)

8 week follow-up
(process evaluation)

8 week follow-up
(process evaluation)

17 week follow-up
(effect evaluation)

17 week follow-up
(effect evaluation)

1

Figure of
Design
1 the trial
Design of the trial.
sisDeBrink Group, consented with participation in the
trial before randomisation of the local centres. To control
for differences in organisation characteristics, randomisation of local centres was performed per organisation (at
that time: Bartiméus, Sensis and Visio). To assure even distribution of local centres with respect to expected number
of clients per month and to avoid contamination due to
close collaboration of several local centres, all local centres per organisation were matched in pairs: Bartiméus –
four local centres, one pair; Sensis – four local centres, two
pairs, and; Visio – ten local centres, three pairs. According
to a predefined format one of each pair was randomly
allocated to the intervention group or control group. This

was carried out by an external party who threw a dice;
even numbers corresponded to allocation to the intervention group and odd numbers to allocation to the control
group.
Due to the nature of the trial and the information provided to clients before the start of the trial (required by the
Medical Ethical Committee), mobility trainers, researchers and participants are not masked to intervention status.
Participants are, however, not informed about their intervention status until the start of the O&M-training. Trained
outcome assessors who perform the interviews by telephone are masked for intervention status.
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Table 1: Screening for participants: inclusion and exclusion criteria

Inclusion criteria:

Exclusion criteria:

- Aged 55 years or over

- Cognitive impairment (a score of less than 4 on the Abbreviated
Mental Test 4) [37,38]
- Language or hearing problems that impede completing an interview by
telephone
- Confinement to bed or possible nursing home admission that impede
completion of the O&M-training

- Low vision
- Living independently in the community or in a home for older people
- Able to see large obstacles and to go outside for a short walk or doing
groceries
- One of the following:
▪ experiencing difficulties with safely crossing a street
▪ experiencing difficulties with recognising acquaintances outdoors

- Permanent use of a walking aid incompatible with the use of an
identification cane
- Having recently received an O&M-training in the use of an
identification cane and permanent use of this cane

▪ willing to become recognisable as being partially sighted by using the
identification cane
- Written informed consent
- Orientation and Mobility training (O&M-training) in the use of an
identification cane

Orientation and mobility training
Despite the presence of a Dutch national instruction on
orientation and mobility for mobility trainers employed
in low vision rehabilitation care, there is no fixed protocol
for O&M-training in the use of an identification cane. To
obtain insight into this O&M-training as provided by the
mobility trainers, information was collected between
March and June 2007 by means of: 1) observing O&Mtraining sessions (n = 5), 2) studying the literature of the
Dutch national instruction on orientation and mobility
and attending its session on the identification cane, and
3) performing individual face-to-face interviews with
mobility trainers (n = 18) of the organisations for rehabilitation care for people with visual impairment in The
Netherlands. The interviews were guided by a questionnaire. In addition to questions related to the characteristics of the current O&M-training in the use of an
identification cane (see Table 2), mobility trainers were
asked to reflect on elements missing in the current O&Mtraining and potential opportunities to improve this training. Based on information obtained from the mobility
trainers and the national instruction on orientation and
mobility, a new standardised O&M-training in using the
identification cane was developed.

The standardised O&M-training aims to facilitate safe and
independent participation in the community by optimal
use of one's abilities, and to facilitate uptake of old or new
activities. To achieve these aims several strategies were
added to the regular O&M-training, that is: prioritising the
client's needs, cognitive restructuring, action planning,
contracting, providing direct feedback and stimulating
individual problem solving, and finding personal, realistic solutions. The standardised O&M-training consists of

two face-to-face sessions and one telephone session.
Compared to the regular O&M-training, the standardised
O&M-training is well structured, yet still tailor-made as
clients are actively involved in their rehabilitation with
respect to mobility. For example, they are encouraged to
individualise their training by means of formulating personal goals regarding activities in the community. Table 2
presents the main characteristics of the regular and standardised O&M-training. More information with respect to
the development of the standardised O&M-training will
be presented elsewhere.
Mobility trainers were eligible if they provided O&Mtraining in the use of an identification cane to partially
sighted clients of one of the organisations. Trainers who
would provide the standardised O&M-training to the
intervention group received a two-hour instruction by the
researcher (GZ). To prepare for the instruction, trainers
read the manual of the standardised O&M-training. After
the instruction, mobility trainers informed the researcher
if difficulties in applying the standardised O&M-training
were observed or questions arose. To monitor whether
participants received sufficient care, trainers answered two
questions as part of the process evaluation. These questions included to what extent the O&M-training met the
participant's need for mobility support according to the
perception of the trainer and whether additional training
sessions in the use of the identification cane were needed.
Trainers were instructed to provide additional O&M-training sessions to the clients if needed. Trainers providing
care according to the standardised O&M-training needed
to complete both the 2 face-to-face sessions and the one
telephone session before conducting extra training sessions on O&M.
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Table 2: Characteristics of the regular and standardised O&M-training

Characteristics

Regular O&M-training*

Standardised O&M-training

Elements:

1. Exploration of client's needst
2. Providing information, e.g. on walking aids, canes and
techniques related to orientation and safe behaviourt
3. Training techniques - related to orientation and safe
behaviour -outdoors while using the identification canet, c

1. Exploration of client's needst
2. Prioritising the client's needsc

- (Unknown)

- Prioritising client's needs
- Cognitive restructuring
- Action planning
- Contracting
- Providing direct feedback
- Stimulating individual problem solving/finding realistic
solutions

Applied techniques:

3. Providing information, e.g. on walking aids, canes and
techniques related to orientation and safe behaviourt
4. Formulating, performing and evaluating action plansc
5. Training techniques - related to orientation and safe
behaviour -outdoors while using the identification canet, c
6. formulating action plans/contractingc

Number of sessions: Variable, mostly 1-2 sessions (range 1-5)

3 sessions

Frequency:

Variable, mostly weekly
(if multiple sessions were conducted)

Every other week

Duration:

- Complete training time:
▪ variable (range 60-120 min)

- Complete training time:
▪ session 1: 90 min
▪ session 2: 80 min
▪ session 3: 25 min
- Training time indoors:
▪ session 1: 60 min
▪ session 2: 40 min
▪ session 3: 25 min

- Training time indoors:
▪ variable (range 15-60 min)

Format of sessions:

Face-to-face

Session 1 and 2: face-to-face
Session 3: telephone contact

Location of session:

Variable, mostly client's home environment

Client's home environment

* Based on information obtained during face-to-face interviews with mobility trainers (n = 18).
t Active role for trainer; c active role for client.

No restrictions were held with respect to receiving care
other than O&M-training in the use of the identification
cane. In The Netherlands the costs of the O&M-training
are reimbursed; the costs associated with the purchase of
the cane are paid by the consumers.
Measures
Effect evaluation
The concepts measured to determine the effectiveness of
the standardised O&M-training comprise to a great extent
the 'Activity and Participation' domains of the International Classification of Functioning, Disability and Health
[ICF; [39]]. As ICF domains we include 'self care', 'mobility', 'domestic life', 'interpersonal interactions and relationships', and 'community, social and civic life',
respectively. An overview of the main outcomes, the

number of items, the interpretation of the scoring and the
measurements during the course of the study is presented
in Table 3.
The primary outcomes of the effect evaluation are ADL self
care, as assessed by the 11-item ADL subscale of the Groningen Activity Restriction Scale (GARS) [40], and the
subscale distance activities and mobility of the Visual Functioning Questionnaire (VFQ) [41,42]. The secondary outcomes comprise domestic, community, and social and civic
life assessed by the subscales domestic, outdoor activities
and leisure/work, respectively, of the Frenchay Activities
Index (FAI) [43,44], and interpersonal interactions and relationships, assessed as social support interactions by the
Social Support List (SSL12-I) [45] and as feelings of loneliness by a one-item question (according to Zijlstra and

Page 6 of 11
(page number not for citation purposes)

BMC Health Services Research 2009, 9:153

http://www.biomedcentral.com/1472-6963/9/153

Table 3: Outcome measures of the effect evaluation

Variable

No. of items

Range*

Primary outcome measures
ADL self care (ADL subscale of the GARS) [40]
Distance activities and mobility (subscale of the VFQ) [41,42]

11
8

11 to 44
8 to 40

Secondary outcome measures
Activities index (FAI) [43,44]
Social support interactions SSL12-I [45]
Feelings of loneliness [46]
Health-related quality of life (EQ5D) [47]
Mental health and dependency (subscale of the VFQ) [41,42]
Feelings of anxiety (HADS-A) [44,48]
Symptoms of depression (HADS-D) [44,48]
Concerns about falling (FES-I) [49,50]
Fear of falling [46]
Activity avoidance due to fear of falling [46]
Number of indoor falls in the previous 6 months† [46]
Number of outdoor falls in the previous 6 months† [46]

15
12
1
5
6
7
7
16
1
1
1
1

15 to 60
12 to 48
1 to 6
5 to 15
6 to 30
0 to 21
0 to 21
16 to 64
1 to 5
1 to 5
1 to 6
1 to 6

* The bold scores indicate the most favourable scores.
† At FU1 and FU2 the number of falls between the previous and the current assessment is measured.
ADL = activities of daily life; GARS = Groningen Activity Restriction Scale; VFQ = Visual Functioning Questionnaire; EQ5D = EuroQol 5
Dimensions; HADS-A = anxiety subscale of the Hospital Anxiety and Depression Scale; HADS-D = depression subscale of the Hospital Anxiety and
Depression Scale; FAI = Frenchay Activities Index; FES-I = falls efficacy scale international.

colleagues [46]). Health-related quality of life is assessed by
the EQ-5D that comprises 5 items on mobility, self-care,
usual activities, pain/discomfort and anxiety/depression
[47]. In addition, several aspects with respect to mental
functioning, fear of falling and falls are assessed: mental
health and dependency which is a subscale of the VFQ
[41,42], feelings of anxiety and symptoms of depression as
assessed by the Hospital Anxiety and Depression Scale
subscales anxiety (HADS-A) and depression (HADS-D)
[44,48], concerns about falling as assessed by the 16-item
Falls Efficacy Scale International (FES-I) [49,50] and a
one-item scale [46], as holds as well for activity avoidance
due to fear of falling [46] and falls history indoors and outdoors [46].
With respect to activities frequently present in the O&Mtraining, being recognised as partially sighted and the use
of the identification cane, several questions were formulated (not tabulated). First, related to safety, participants
are presented four activities, i.e. crossing a street safely,
crossing a major intersection safely, travelling with public
transportation and walking in a crowded place. For each
of the four activities participants indicate their perceived
skills (1 = not at all skilled to 4 = very skilled), their feelings of safety (1 = not at all safe to 4 = very safe) and the
frequency in which they perform the activity (1 = never to
4 = almost daily/often). Second, participants indicate how
often other people show them consideration in traffic situations and in the city centre or a shop and how often
they feel ashamed of their vision loss (1 = very often/often
to 4 = never). Lastly, participants indicate to what extent

the identification cane is used (1 = never to 4 = almost
daily/often) – and, if applicable, in which locations -, how
often they expect to use the cane in the upcoming 3
months (1 = never to 4 = almost daily/often), and if applicable, the reason for not using the identification cane.
All primary and secondary outcomes of the effect evaluation were assessed at baseline, and at 5 and 17 week follow-up, except for the outcomes regarding the use of the
identification cane. The latter outcomes were solely
assessed at 5 and 17 week follow-up. Before randomisation data on descriptive variables and covariates were collected, i.e. with respect to a) the participants: age, gender,
marital status, living situation, educational level, employment, year of becoming visually impaired, primary diagnosis, use of an assistive device for mobility purposes,
presence of a chronic medical condition (5 major medical
conditions were derived from a 19-item checklist [51]),
and the problem for which mobility support was
requested, and b) the trainers: age, gender, educational
level, completion of occupational training, completion of
the Dutch national orientation and mobility instruction
for mobility trainers, organisation employed, and years of
working experience.
Process evaluation
To identify programme factors that may influence the
effectiveness of the standardised O&M-training and factors that may contribute to future improvement and
implementation of the training a process evaluation is carried out. The main outcomes of the process evaluation are
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derived from previous work [52,53] and Saunders and
colleagues [54] and include: population reached, performance according to protocol, exposure and engagement, opinion on the training, perceived benefit or
achievement, and experienced barriers and potential solutions. Table 4 provides an overview of the outcomes of the
process evaluation during the course of the trial. Data is
collected from both the intervention group and the control group.
Data collection
Data for the effect evaluation are collected at baseline, and
at 5 and 17 weeks after the start of the O&M-training during 40-minute interviews by telephone. Trained interviewers, who are masked for group allocation, perform the
interviews. In addition, a 25-minute interview by telephone is performed at 8 weeks after the start of the O&Mtraining to obtain data for the process evaluation from
participants in the intervention group as well as the control group. Pre-structured questionnaires on process
aspects are used to gather data from the mobility trainers
per participant. Trainers receive this questionnaire before
the first session of the participant's O&M-training. As recommended by Hollis and Campbell [55], non-compliant
participants are approached for all follow-up assessments.
Sample size and power
The power calculation is based on data from Kempen and
colleagues [40] with regard to the primary outcome variable: GARS ADL self care. Two times 67 participants will
provide 80% power at alpha .05 to detect differences
between the intervention and control groups' mean
change score of at least 3.5 points (SD is 8.1 equivalent
with an effect size of .43 on the GARS ADL self care). However, a dropout during the study of 25% may be expected.
Therefore, 2 × 95 participants are needed for randomisation.
Analysis
Data of the effect evaluation will be analysed according to
intention-to-treat principle and on-treatment principle.
Univariate techniques and mixed-effects regression analyses will be applied to test for between-group differences
with respect to the primary and secondary outcome measures at all follow-up assessments. Models will be adjusted
for relevant covariates, including age, gender and baseline
differences. Descriptive techniques will be used to
describe participants of the trial and to analyse the data of
the process evaluation.

Discussion
O&M-training is a common health care service provided
by organisations for rehabilitation care for people with
visual impairment. The training aims to maintain independence of travel by teaching visually impaired persons
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to ambulate and negotiate the environment safely and
independently. It may decrease mobility limitations and
contribute positively to societal participation and quality
of life. In an ageing population it is important to positively influence these domains to prevent physical, mental
and social dysfunctioning which can lead to disability and
institutionalisation. Yet, evidence on the effects of O&Mtraining in older adults with visual impairment is scarce,
particularly with respect to the O&M-training in the use of
an identification cane. This paper presents the design of a
randomised controlled trial that will evaluate the effects
and feasibility of a standardised O&M-training in the use
of the identification cane by older adults with low vision
in The Netherlands.
Progress of the study
The screening procedure for eligible participants started in
November 2007 and will continue until October 2009. In
April 2009 28 participants (14 control group, 14 intervention group) had completed the training and follow-up
assessments and another 11 participants (7 control group
and 4 intervention group) had finished the O&M-training
and the follow-up assessment at 5 weeks.

Recruitment of the participants by the collaborating
organisations Bartiméus and VisioSensisDeBrink Group is
slower than expected based on a dossier study by Verstraten and colleagues [56] and information obtained by
the first author during interviews with mobility trainers.
Reasons for the slow recruitment of participants as stated
by the organisations include, among others, lack of eligible clients, lack of interest of clients to participate in the
study, other research studies target the same population,
work load of the mobility trainers and employees who
perform the screening, unwillingness of mobility trainers
to wait for the necessary research actions – such as obtaining informed consent and performing an baseline interview – before starting the training, adoption of new
computerization system, etc. Although numerous actions
have been undertaken to facilitate the organisations in the
process of screening and to limit the time for research
actions, recruitment of sufficient participants remains the
main challenge of this study. The financial budget for the
study allows to screen for eligible participants until October 2009. The 2 × 95 participants based on the power calculation will not be enrolled at that time.
Detailed information regarding the development of the
standardised O&M-training and the effect and process
evaluation will be presented in forthcoming papers. Preliminary findings regarding the evaluation are expected in
the course of 2010.
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Table 4: Outcome measures of the process evaluation

Variable

Measurement

Population reached
Target population and proportion of the intended target population
General characteristics of the participants and trainers
Number of participants that refused, dropped out or completed the training
Reasons for withdrawal

TI-Rp, SQt
Qt
Qt
Qt

Performance according to protocol
Format, preparation time and duration of the session
Per session component: extent to which carried out, duration and active participation by the participant*
Extent to which the trainer achieved to:
- related to identification cane: provide information, raise the participant's awareness of its advantages, demonstrate the use
and have the participant experience the use of the cane*
- have the participant phrase his/her important activities related to mobility and how to perform activities safely and
independently*
- have the participant setting goals regarding an action plan*
- teach orientation skills* and teach mobility skills*

Qt
Qt
Qt
Qt
Qt
Qt

Exposure and engagement
Total number of sessions
Use of materials*
Overall opinion of the trainer/participant regarding the participant's engagement in:
- the training
- formulating of an action plan and carrying out an action plan*
Exposure and adherence to homework
Extent to which the participant complied with contracts*
Quality of actions plans formulated by the participants*

Qt
TIp, Qt
TIp, Qt
Qt
TIp
Qt
Qt

Opinion on the training
Overall opinion on the training
Opinion regarding:
- number, duration and course of the sessions
- homework and comprehensibility of the complete training
- number of extra training sessions needed
- whether the O&M-training met the participant's need for mobility support
Usefulness regarding:
- discussing mobility problems, receiving information on different kinds of canes and practicing with the identification cane
- formulating an action plan and carrying out an action plan*
- contracting with respect to formulating and carrying out action plans*
Burden experienced by the participant
Recommendation of the training to others
Overall opinion on the trainer

TIp, Qt
TIp, Qt
TIp
TIp, Qt
TIp, Qt
TIp
TIp
Tip
TIp
TIp
TIp, Qt

Perceived benefit or achievement
Benefit regarding:
- the O&M-training
- advantages of an identification cane and self-confidence
- realistic action planning*
Use of identification cane in daily life
Achievement regarding:
- identification cane: knowledge, aware of advantages and having experienced the cane
- able to think how to perform an activity safely and independently
- self-confidence and performance of an activity safely and independently
- formulating a realistic action plan* and carrying out an action plan*
- skills for orientation and skills for mobility

TIp
Qt
Qt
Qt
TIp
TIp
TIp
TIp
TIp
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Table 4: Outcome measures of the process evaluation (Continued)

- safe and independent participation outdoors
- optimal use of personal capabilities
- starting new activities and/or taking up former activities that were avoided due to the mobility problems

TIp, Qt
TIp, Qt
TIp, Qt

Experienced barriers and potential solutions
Deviations of each session component*
Main goal of contact - time spent on issues not related to O&M-training
Strong and weak aspects of the O&M-training
Hampering and stimulating factors for use of the standardised O&M-training*
Matters for improvement - materials and standardised O&M-training*

Qt
Qt
TIp, Qt
Qt
Qt

* Assessed in the intervention group only.
O&M-training = orientation and mobility training; TI-Rp = telephone interview prior to randomisation with the participant (as part of the screening
process); SQt = starting questionnaire, i.e. questionnaire filled in by the trainer before training his/her first participant of the study; Qt =
questionnaire filled in by the mobility trainer per participant; TIp = interview by telephone with the participant.

Future implementation
Throughout the development of the standardised O&Mtraining, future implementation in the Dutch health care
for visually impaired people has been taken into account.
An implementation and dissemination plan is designed.
One of the main actions consists of embedding the standardised O&M-training in the Dutch national instruction
for mobility trainers, i.e. if the standardised O&M-training
is more effective than the current O&M-training or, in case
of equal effectiveness, is considered more feasible.

3.

4.

5.

Abbreviations
O&M: training refers to orientation and mobility training;
ADL: activities of daily living; IADL: instrumental activities of daily living; ICF: refers to the International Classification of Functioning, Disability and Health.

Competing interests

6.
7.
8.

The authors declare that they have no competing interests.
9.

Authors' contributions
GZ, GK, GvR, ES, DB, JvdV and PV contributed to the conception and design of the study. GZ drafted the manuscript with input from the other authors. All authors read
and approved the final manuscript.

Acknowledgements
We kindly thank the Stichting InZicht and ZonMw – The Netherlands
Organisation for Health Research and Development (grant 94305004) for
funding this study. A. Kooijman is acknowledged for his input on the design
of the study.

References
1.
2.

Berger S, Porell F: The association between low vision and function. J Aging Health 2008, 20(5):504-525.
Brody BL, Gamst AC, Williams RA, Smith AR, Lau PW, Dolnak D,
Rapaport MH, Kaplan RM, Brown SI: Depression, visual acuity,

10.
11.

12.
13.
14.
15.

comorbidity, and disability associated with age-related macular degeneration. Ophthalmology 2001, 108(10):1893-1900.
Broman AT, Munoz B, Rodriguez J, Sanchez R, Quigley HA, Klein R,
Snyder R, West SK: The impact of visual impairment and eye
disease on vision-related quality of life in a Mexican-American population: proyecto VER. Invest Ophthalmol Vis Sci 2002,
43(11):3393-3398.
de Boer MR, Pluijm SM, Lips P, Moll AC, Volker-Dieben HJ, Deeg DJ,
van Rens GH: Different aspects of visual impairment as risk
factors for falls and fractures in older men and women. J Bone
Miner Res 2004, 19(9):1539-1547.
Evans JR, Fletcher AE, Wormald RP, Ng ES, Stirling S, Smeeth L,
Breeze E, Bulpitt CJ, Nunes M, Jones D, et al.: Prevalence of visual
impairment in people aged 75 years and older in Britain:
results from the MRC trial of assessment and management
of older people in the community. Br J Ophthalmol 2002,
86(7):795-800.
Jacobs JM, Hammerman-Rozenberg R, Maaravi Y, Cohen A, Stessman
J: The impact of visual impairment on health, function and
mortality. Aging Clin Exp Res 2005, 17(4):281-286.
Kempen GI, Verbrugge LM, Merrill SS, Ormel J: The impact of multiple impairments on disability in community-dwelling older
people. Age Ageing 1998, 27(5):595-604.
Koski K, Luukinen H, Laippala P, Kivela SL: Risk factors for major
injurious falls among the home-dwelling elderly by functional
abilities. A prospective population-based study. Gerontology
1998, 44(4):232-238.
Limburg H: Epidemiologie van visuele beperkingen en een
demografische verkenning. Een studie in opdracht van Stichting InZicht. Grootebroek: Health Information Services; 2007.
Mojon-Azzi SM, Sousa-Poza A, Mojon DS: Impact of low vision on
well-being in 10 European countries. Ophthalmologica 2008,
222(3):205-212.
Montarzino A, Robertson B, Aspinall P, Ambrecht A, Findlay C, Hine
J, Dhillon B: The impact of mobility and public transport on
the independence of visually impaired people. Visual Impairm
Res 2007, 9:67-82.
Owsley C, McGwin G Jr: Association between visual attention
and mobility in older adults.
J Am Geriatr Soc 2004,
52(11):1901-1906.
Paz SH, Globe DR, Wu J, Azen SP, Varma R: Relationship between
self-reported depression and self-reported visual function in
Latinos. Arch Ophthalmol 2003, 121(7):1021-1027.
Sakari-Rantala R, Era P, Rantanen T, Heikkinen E: Associations of
sensory-motor functions with poor mobility in 75- and 80year-old people. Scand J Rehabil Med 1998, 30(2):121-127.
Salive ME, Guralnik J, Glynn RJ, Christen W, Wallace RB, Ostfeld AM:
Association of visual impairment with mobility and physical
function. J Am Geriatr Soc 1994, 42(3):287-292.

Page 10 of 11
(page number not for citation purposes)

BMC Health Services Research 2009, 9:153

16.
17.

18.

19.

20.
21.

22.

23.
24.
25.

26.
27.
28.
29.
30.
31.

32.

33.
34.
35.
36.
37.
38.

Maino JH: Visual deficits and mobility. Evaluation and management. Clin Geriatr Med 1996, 12(4):803-823.
Borglin G, Jakobsson U, Edberg AK, Hallberg IR: Self-reported
health complaints and their prediction of overall and healthrelated quality of life among elderly people. Int J Nurs Stud
2005, 42(2):147-158.
Guralnik JM, Simonsick EM, Ferrucci L, Glynn RJ, Berkman LF, Blazer
DG, Scherr PA, Wallace RB: A short physical performance battery assessing lower extremity function: association with
self-reported disability and prediction of mortality and nursing home admission. J Gerontol 1994, 49(2):M85-94.
Lampinen P, Heikkinen E: Reduced mobility and physical activity
as predictors of depressive symptoms among communitydwelling older adults: an eight-year follow-up study. Aging Clin
Exp Res 2003, 15(3):205-211.
Melzer D, Lan TY, Guralnik JM: The predictive validity for mortality of the index of mobility-related limitation – results
from the EPESE study. Age Ageing 2003, 32(6):619-625.
Shumway-Cook A, Ciol MA, Yorkston KM, Hoffman JM, Chan L:
Mobility limitations in the Medicare population: prevalence
and sociodemographic and clinical correlates. J Am Geriatr Soc
2005, 53(7):1217-1221.
Wei TS, Hu CH, Wang SH, Hwang KL: Fall characteristics, functional mobility and bone mineral density as risk factors of hip
fracture in the community-dwelling ambulatory elderly.
Osteoporos Int 2001, 12(12):1050-1055.
Guth D, Ashmead D, Long R, Wall R, Ponchillia P: Blind and sighted
pedestrians' judgments of gaps in traffic at roundabouts.
Hum Factors 2005, 47(2):314-331.
Golledge RG, Marston JR, Costanzo CM: Attitudes of visually
impaired persons toward the use of public transportation. J
Visual Impair Blin 1997, 91(5):446-459.
West SK, Rubin GS, Broman AT, Munoz B, Bandeen-Roche K, Turano
K: How does visual impairment affect performance on tasks
of everyday life? The SEE Project. Salisbury Eye Evaluation.
Arch Ophthalmol 2002, 120(6):774-780.
Brouwer DM, Sadlo G, Winding K, Hanneman MIG: Limitations in
mobility: experiences of visually impaired older people. Br J
Occup Ther 2008, 71(10):414-421.
Wahl HW, Heyl V, Schilling O: The role of vision impairment for
the outdoor activity and life satisfaction of older adults: a
multi-faceted view. Visual Impairm Res 2002, 4(3):143-160.
Soong GP, Lovie-Kitchin JE, Brown B: Does mobility performance
of visually impaired adults improve immediately after orientation and mobility training? Optom Vis Sci 2001, 78(9):657-666.
Dahlin-Ivanoff S, Sonn U: Use of assistive devices in daily activities among 85-year-olds living at home focusing especially on
the visually impaired. Disabil Rehabil 2004, 26(24):1423-1430.
Verbrugge LM, Jette AM: The disablement process. Soc Sci Med
1994, 38(1):1-14.
Cacciatore F, Abete P, Maggi S, Luchetti G, Calabrese C, Viati L, Leosco D, Ferrara N, Vitale DF, Rengo F: Disability and 6-year mortality in elderly population. Role of visual impairment. Aging
Clin Exp Res 2004, 16(5):382-388.
Ivanoff SD, Sonn U, Lundgren-Lindqvist B, Sjöstrand J, Steen B: Disability in daily life activtities and visual impairment: a population study of 85-year-old people living at home. Scand J Occup
Ther 2000, 7(4):148-155.
Geruschat DR, Turano KA, Stahl JW: Traditional measures of
mobility performance and retinitis pigmentosa. Optom Vis Sci
1998, 75(7):525-537.
Straw LB, Harley RK, Zimmerman GJ: A program in orientation
and mobility for visually impaired persons over age 60. J Visual Impair Blin 1991, 85(3):108-113.
Johnson JT, Johnson BF, Blasch BB, de l'Aune WD: Gait and long
cane kinematics: a comparison of sighted and visually
impaired subjects. J Orthop Sports Phys Ther 1998, 27(2):162-166.
Crews JE, Long RG: Conceptual and methodological issues in
rehabilitation outcomes for adults who are visually impaired.
J Visual Impair Blin 1997, 91(2):.
Swain DG, Nightingale PG: Evaluation of a shortened version of
the Abbreviated Mental Test in a series of elderly patients.
Clin Rehabil 1997, 11(3):243-248.
Swain DG, O'Brien AG, Nightingale PG: Cognitive assessment in
elderly patients admitted to hospital: the relationship
between the shortened version of the Abbreviated Mental

http://www.biomedcentral.com/1472-6963/9/153

39.
40.

41.
42.

43.
44.
45.
46.

47.
48.
49.
50.

51.
52.

53.

54.
55.
56.

Test and the Abbreviated Mental Test and Mini-Mental
State Examination. Clin Rehabil 2000, 14(6):608-610.
WHO: International Classification of Functioning, Disability and Health
(ICF) Geneva: World Health Organization; 2001.
Kempen GIJM, Miedema I, Ormel J, Molenaar W: The assessment
of disability with the Groningen Activity Restriction Scale:
Conceptual framework and psychometric properties. Soc Sci
Med 1996, 43(11):1601-1610.
Stelmack JA, Stelmack TR, Massof RW: Measuring low-vision
rehabilitation outcomes with the NEI VFQ-25. Invest Ophthalmol Vis Sci 2002, 43(9):2859-2868.
Langelaan M, van Nispen RM, Knol DL, Moll AC, de Boer MR, Wouters B, van Rens GH: Visual Functioning Questionnaire: reevaluation of psychometric properties for a group of workingage adults. Optom Vis Sci 2007, 84(8):775-784.
Holbrook M, Skilbeck CE: An activities index for use with stroke
patients. Age Ageing 1983, 12(2):166-170.
Schuling J, de Haan R, Limburg M, Groenier KH: The Frenchay
Activities Index. Assessment of functional status in stroke
patients. Stroke 1993, 24(8):1173-1177.
Kempen GIJM, Van Eijk LM: The psychometric properties of the
SSL12-I, a short scale for measuring social support in the elderly. Soc Indic Research 1995, 35(3):303-312.
Zijlstra GA, van Haastregt JC, van Eijk JT, Kempen GI: Evaluating an
intervention to reduce fear of falling and associated activity
restriction in elderly persons: design of a randomised controlled trial [ISRCTN43792817]. BMC Public Health 2005,
5(1):26.
Rabin R, de Charro F: EQ-5D: a measure of health status from
the EuroQol Group. Ann Med 2001, 33(5):337-343.
Bjelland I, Dahl AA, Haug TT, Neckelmann D: The validity of the
Hospital Anxiety and Depression Scale. An updated literature review. J Psychosom Res 2002, 52(2):69-77.
Yardley L, Beyer N, Hauer K, Kempen G, Piot-Ziegler C, Todd C:
Development and initial validation of the Falls Efficacy ScaleInternational (FES-I). Age Ageing 2005, 34(6):614-619.
Kempen GIJM, Todd CJ, van Haastregt JCM, Zijlstra GAR, Beyer N,
Freiberger E, Hauer K, Piot-Ziegler C, Yardley L: Cross-cultural
validation of the Falls Efficacy Scale International (FES-I) in
older people: results from Germany, the Netherlands and
the UK were satisfactory. Disabil Rehabil 2007, 29(2):155-162.
CBS: Gezondheidsenquete 1989 (Health Interview Survey) Voorburg/
Heerlen, the Netherlands; 1989.
Jonkers C, Lamers F, Bosma H, Metsemakers J, Kempen G, Van Eijk J:
Process evaluation of a minimal psychological intervention
to reduce depression in chronically ill elderly persons. Patient
Educ Couns 2007, 68(3):252-257.
van Haastregt JC, Zijlstra GA, van Rossum E, van Eijk JT, de Witte LP,
Kempen GI: Feasibility of a cognitive behavioural group intervention to reduce fear of falling and associated avoidance of
activity in community-living older people: a process evaluation. BMC Health Serv Res 2007, 7:156.
Saunders RP, Evans MH, Joshi P: Developing a process-evaluation
plan for assessing health promotion program implementation: a how-to guide. Health Promot Pract 2005, 6(2):134-147.
Hollis S, Campbell F: What is meant by intention to treat analysis? Survey of published randomised controlled trials. BMJ
1999, 319(7211):670-674.
Verstraten P, Oudshoorn J, van Grinsven R: Mobiliteitsvragen van
blinde en slechtziende ouderen. Dossierstudie naar hulpvragen en interventies. Grave: Sensis; 2006.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1472-6963/9/153/pre
pub

Page 11 of 11
(page number not for citation purposes)

