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Preceding the empirical study that is described in this chapter, the literature on homonymous 
visual field defects (HVFD) was reviewed. The setup and results of this review are provided in 
chapter 3.  
 
PROJECT COLLABORATION 
The findings presented in chapter 4 to 7 of this thesis result from a study on a group of people 
with HVFD in the Netherlands, performed between 2009 and 2014. For this study, the 
University of Groningen closely collaborated with Royal Dutch Visio and Bartiméus, the two 
largest Dutch centers of expertise for blind and partially sighted people, as well as with the CBR 
(Centraal Bureau Rijvaardigheidsbewijzen; the Dutch driver’s licensing authority). The project 
InZicht Hemianopsie (IH) was set up to organize the actions necessary to perform the study, 
managed by the so-called IH project group (Joost Heutink, Bart Melis-Dankers and Gera de 
Haan). The IH project group had frequent meetings with the management teams of Visio and 
Bartiméus. Instructions were written for admission workers, planning departments, 
optometrists, orthoptists, neuropsychologists and occupational therapists. The colleagues of 
Visio and Bartiméus that collaborated in the project formed local IH-teams, coordinated by the 
local neuropsychologists. Letters were sent to referring doctors (eye doctors, neurologists and 
doctors specialized in rehabilitation) to inform them about the new training program being 
available for patients with HVFD and about the study being performed. Agreements with the 
CBR were made on how to integrate the official relicensure procedure into our study (see 
2.4.2). Based on the results of the current study, reports were sent to Visio, Bartiméus and the 
CBR.  
 
RECRUITMENT OF PARTICIPANTS 
Participants were recruited from Visio and Bartiméus. All 17 locations of the Rehabilitation 
department of Visio and one location of Bartiméus participated in the project. The so-called 
inclusion phase (see Figure 1.2) covered the following steps. All patients with HVFD or 
suspected HVFD that applied for help at these centers were informed about the study by the 
admission workers. During the admission interview, a questionnaire was administered that was 
specially designed for this study. Using the information from this questionnaire as well as the 
medical record, members of the IH project group evaluated whether the Insight-Hemianopia 
Compensatory Scanning Training (IH-CST) would fit the needs and possibilities of the patient. 
Based on a set of predefined in- and exclusion criteria, it was decided whether the patient 
could be preliminary included in the study. In case the patient passed the first round of 
inclusion, information about the study was sent to the patient along with an informed consent 
form. Patients that decided not to participate in the study could still receive the IH-CST at Visio 
or Bartiméus. In case of informed consent, standardized assessments of visual and 
neuropsychological functions were performed at Visio or Bartiméus. Special protocols for these 
assessments were developed by the IH project group, assuring a similar way of testing for each 
patient. Based on the results of these assessments, the IH project group decided whether the 
patient was included in the study. In case of inclusion, the IH project group, the planning 
department of Visio or Bartiméus and the patient together scheduled the appointments for the 
IH-CST and effect measurements. Healthy control participants without visual or neurological 
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disorders were recruited via public announcements. They were matched with the patient 
group on age and level of education. 
 
TRAINING 
More information on the IH-CST is provided in chapter 6. The full training protocol is available 
at Visio and Bartiméus for occupational therapists trained for applying the protocol. The 
training protocol is an adaptation of the training programs of Pizzamiglio (Pizzamiglio et al., 
1992), Kerkhoff (Kerkhoff, Munssinger, Haaf, Eberlestrauss, & Stogerer, 1992; Kerkhoff, 
Munssinger, & Meier, 1994) and Tant (2002). This adaptation was performed, in consultation 
with members of the IH project group, by two occupational therapists from Visio in Haren 
(Birgit van Iddekinge and Marie-Louise Kamps) based on years of experience with teaching 
compensatory eye movements to patients with HVFD. The training is abbreviated as IH-CST, 
short for InSight-Hemianopia Compensatory Scanning Training, but better known as the IH-
training. 

The aim of the IH-CST is to teach patients with HVFD to compensate for their visual field 
defect during a wide range of mobility-related activities. Early detection of obstacles is of high 
importance during mobility. When an obstacle is detected, one can react on this in time in 
order to avoid collision. The compensation strategy taught in the IH-CST is to apply a scanning 
rhythm consisting of a triad of saccades. First, a large saccade towards the blind side is made, 
in order to receive information from the periphery. This is followed by a second saccade back 
towards the seeing side to prevent overcompensation. Third, a small saccade is made back to 
the starting point of looking straight forward. Patients learn to generate this scanning rhythm 
endogenously on an anticipatory basis. Speed of repetition of the scanning rhythm is adapted 
to environmental demands and speed of moving around. The ultimate goal is to improve 
participation in society and vision-related quality of life. 

The training program consists of exercises for improving awareness of the visual field 
defect and its consequences for daily life, exercises to learn the scanning rhythm, and practice 
of the scanning rhythm in daily life mobility situations. The default schedule is set at 15 
individual sessions of 60–90 minutes each, 18.5 hours of face-to-face training in total during a 
period of 10 weeks. Most important, however, is that the patient proceeds to the next exercise 
once the predefined targets of an exercise are accomplished. This creates flexibility for 
individual needs and progress and can cause the training to take less or more than 15 sessions.  

Thirty occupational therapists from Visio and Bartiméus experienced in working with brain 
injured patients were schooled in providing the IH-CST to patients with HVFD. Using a train-
the-trainer model, these therapists followed complementary theoretical and practical in-
service education on the IH-CST protocol, provided by the occupational therapists that had 
developed the protocol. This was monitored by members of the IH project group, who also 
provided further information on HVFD and the setup of the study.  

New software was needed in order to implement the exercises as drafted by the 
occupational therapists into the training program. This software was developed by the faculty 
of Behavioral and Social Sciences of the University of Groningen. The training materials were 
installed by the IH project group at nine locations of Visio and one location of Bartiméus. This 
minimized traveling distance for the patients. Furthermore, this made that the effects of  
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training could not be ascribed to the expertise of occupational therapists in one region only. 
 

DESIGN AND DATA COLLECTION 
Assessments T1, T2, T3 and FU 
In order to examine the effects of IH-CST, participants were assessed before and after training 
(Figure 1.2). The study design was organized as a randomized controlled trial (RCT), comparing 
a group that received training (training group) with a group that did not (waiting list control 
group). This way, the design allowed controlling for spontaneous improvements and testing 
effects. Once patients were included for participation in the study, they were assigned to either 
the training group or the waiting list control group using the method of minimization, which is 
further described in chapter 6. Participants in the training group were assessed the week 
before training (T1) and again after 15 training sessions (T2). Patients in the waiting list control 
group received no training between T1 and T2, and followed 15 training sessions between T2 
and T3. Both groups thus received the same IH-CST, but at a different time in their trajectory. 
Time between two assessments (i.e., between T1 and T2 and between T2 and T3) was 13 
weeks. Six to ten months after the last assessment, a follow-up assessment (FU) was 
performed for both groups. 

Training effects were assessed on several vision-related body functions and activities, as 
well as on participation in society (Table 2.1). Effect measurements included on-line 
measurement of eye movements, basic visual scanning tasks, scanning tasks with high 
ecological validity, mobility tasks, a driving simulator, and self-reported mobility performance 
and vision-related quality of life. The following chapters in this dissertation describe the results 
of analyses on part of these data. For the analyses described in chapter 4, data are used from 
T1 of both patient groups. In chapter 6, data from T1 and T2 in the training group are 
compared to data from T1 and T2 in the waiting list control group. In chapter 7, the within 
group effects of training (T-pre to T-post) are discussed by merging the data of the training 
group (T1 and T2) and the waiting list control group (T2 and T3). Chapter 7 also includes the 
data from the FU assessment and data from neuropsychological testing during the inclusion 
phase and T1.  

 
Figure 2.1. Study design. 
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Table 2.1. Overview of tests administered on assessments T1, T2, T3 and FU. 

  

  T1   T2  T3 FU 
  Healthy 

control 
group 

Training 
group 

Waiting 
list 
control 
group 

Training 
group 

Waiting 
list 
control 
group 

Waiting 
list 
control 
group 

All 
patients 

Neuropsycho- 
logical tests a  

Mini Mental State 
Examination (Folstein, 
Folstein, & McHugh, 
1975) 

Ѵ       

 Digit Span (WAIS 
subtest) (Wechsler, 
1997)  

Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ  

 Zoo Map (BADS subtest) 
(Wilson, Alderman, 
Burgess, Emslie, & 
Evans, 1996) 

 Ѵ Ѵ     

 15 Word Test (Saan & 
Deelman, 1986; Van der 
Elst, Van Boxtel, Van 
Breukelen, & Jolles, 
2005) 

 Ѵ Ѵ     

 Nederlandse Leestest 
voor Volwassenen 
(Schmand, Lindeboom, 
& Van Harskamp, 1992) 

 Ѵ Ѵ     

 Grey Scales (Mattingley 
et al., 2004; Tant, Kuks, 
Kooijman, Cornelissen, 
& Brouwer, 2002) 

 Ѵ Ѵ Ѵ Ѵ Ѵ  

Tests for visual 
functioning 

ETDRS letter chart 
(acuity) b  

Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ  

 GECKO (contrast 
sensitivity) b  

 Ѵ Ѵ Ѵ Ѵ Ѵ  

 Goldmann (visual field) b   Ѵ Ѵ Ѵ Ѵ Ѵ  
Reading tests Radner reading chart b  Ѵ Ѵ Ѵ Ѵ Ѵ  
 Standardized reading 

text b 
 Ѵ Ѵ Ѵ Ѵ Ѵ  

Scanning tests 
(with eye 
tracking) 

Dot counting test b Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ  
 Visual search test b Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ  
 Hazard perception test b Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ  
Dynamic tests Tracking Task b Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ  
 Obstacle course b Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ  
 Driving simulator c    Ѵ Ѵ Ѵ  
Questionnaires Motivation 

questionnaire d 
 Ѵ Ѵ  Ѵ   

 Evaluation 
questionnaire e 

   Ѵ  Ѵ Ѵ 

 Insight questionnaire f  Ѵ Ѵ Ѵ Ѵ Ѵ  
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a  The neuropsychological test results give an indication for cognitive functions, premorbid intelligence and visual 
hemi-inattention. These functions might be related to training effect (chapter 7). The Digit Span is also 
administered for determining the difficulty of the cognitive task during the walk through the obstacle course. 

b  Test is described in chapter 6. 
c  Driving performance is assessed in a driving simulator in diverse, but standardized situations and at various 

speeds (Brouwer, Busscher, Davidse, Pot, & Van Wolffelaar, 2011; Piersma et al., 2016). For logistic reasons, 
these rides were only administered at T2 and not at T1, allowing comparison between patients who have 
received training and patients who have not. Only the patients in the waiting list control group that 
participated in the relicensure procedure performed the rides again at T3. This should enable us to examine 
the associations between simulated and on-road driving performance (data not analyzed yet).  

d  Questions were selected by author from the Motivation for Traumatic Brain Injury Rehabilitation 
Questionnaire (Chervinsky et al., 1998). 

e  Evaluation questionnaire was developed by author of this thesis based on evaluation questionnaires from the 
Rehabilitation Center UMCG-Beatrixoord. 

f  Insight questionnaire was developed by author of this thesis based on theories on awareness by Crosson 
(Crosson et al., 1989) and Critchley (Critchley, 1949) and piloted in a group of patients with hemianopia. 

g  Questions were selected by author of this thesis from the Life Events Questionnaire (Norbeck, 1984). 
h  Car driving questionnaire was developed by author of this thesis in order to examine the self-reported effects 

of training on car driving performance. 
 
Driving tests 
In the Netherlands, people with HVFD are not allowed to drive a car, unless the CBR has 
explicitly decided one is practically fit to drive. A subgroup of the participants applied for help 
with regaining a valid drivers’ license and followed a relicensure procedure parallel to their 
participation in the current study. The University of Groningen, Visio and the CBR collaborated 
in order to adjust the trajectories and to examine the effects of IH-CST on car driving. During 
the inclusion phase, the IH project group and the CBR together evaluated whether these 
patients met the legal criteria for car driving, based on the results of the standardized visual 
and (neuro)psychological testing at Visio (see Table 2.2). When this was confirmed, the patient 
performed an official on-road driving test for evaluation of practical fitness to drive by a driving 
expert of the CBR. This driving test took place shortly before onset of the IH-CST (1-12 days 
before T-pre, see Figure 1.2). In case the patient was rated unfit to drive, a second driving test 
was allowed after following the IH-CST and, if necessary, following a number of driving lessons 
at one of the driving schools that had received additional education from Visio and the CBR on 
visual impairments. The driving expert rated driving performance using a standardized scoring 
form and gave an end-verdict on practical fitness to drive (i.e., fit or unfit). These data were 

  T1   T2  T3 FU 
  Healthy 

control 
group 

Training 
group 

Waiting 
list 
control 
group 

Training 
group 

Waiting 
list 
control 
group 

Waiting 
list 
control 
group 

All 
patients 

 Life events 
questionnaire g 

 Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ 

 NEI-VFQ-25 b  Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ 
 IMQ b  Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ 
 CVD b  Ѵ Ѵ Ѵ Ѵ Ѵ Ѵ 
 Car driving 

questionnaireh 
      Ѵ 
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provided for further analysis as part of the study (Table 2.2). More information on the 
procedure and results of the first driving tests is provided in chapter 5. 
 
Other data 
The healthy control group had completed a questionnaire before they were included and these 
data were processed as well (date of birth; gender; level of education, self-reported ocular, 
physical and psychological disorders, driving experience and current driving behavior). In case a 
patient was included for participation in the assessments, data from the inclusion phase were 
collected (Table 2.2). During the individual training trajectories, information on the progress of 
the patient was registered. The standardized forms as completed by the occupational 
therapists were summarized by one of the therapists involved in the development of the 
training protocol (Birgit van Iddekinge). This informed us about compliance with the training 
protocol (Table 2.2). At the end of the data collection, the occupational therapists providing 
the IH-CST to the participants were asked to evaluate the training protocol. On five-point rating 
scales, they rated several aspects of feasibility, efficacy and instruction quality of the IH-CST, 
and provided suggestions for improvement.  
 
Table 2.2. Overview of patient data collected during the inclusion phase, training and driving tests. 

 

Source Data 
Inclusion 
phase: 

 Admission questionnaire (self-reported vision-related complaints, level of education, left or 
right hand preference, impairments restricting mobility other than visual impairment (e.g. 
physical, hearing or panic disorders), and history of psychological treatment; questions on 
medication, smoking, alcohol, and drugs; impression of insight by the admission worker) 

 Assessment of visual functions (visual acuity [ETDRS letter chart at 4m 500lux], refraction, 
reading acuity [LEO reading chart], visual fields [peripheral perimetry: standardized 
Goldmann; central perimetry: Humphrey 10-2 or equivalent], contrast sensitivity [Vistech], 
eye and head motility, image distortion [Amsler]) 

 Neuropsychological testing (Mini Mental State Examination (Folstein et al., 1975), Visual 
Object and Space Perception Battery (Warrington & James, 1991), Balloons Test (Edgeworth, 
Robertson, & McMillan, 1998), 8 Word Test (Lindeboom & Jonker, 1989), Trailmaking Test A 
and B (Reitan, 1958), Line Bisection (Schenkenberg, Bradford, & Ajax, 1980), Complex Figure 
of Rey (Meyers & Meyers, 1995), Hospital Anxiety and Depression Scale (Spinhoven et al., 
1997), drawings, tests for optical ataxia and oculomotor apraxia) 

 Demographic data (e.g. date of birth, gender) 
 Medical records (e.g. etiology, date of onset) 
 AutO&Mobility questionnaire when patient applied for help with the relicensure procedure 

(e.g. self-reported medical situation, medication, driving experience, current driving behavior, 
state of driver’s license) 

Training:  Evaluation of exercises and progress by the therapist (standardized forms) 
 Data from training software  
 Diary of homework assignments 

Driving 
tests: 

 TRIP checklist (Appendix 5.1) 
 End verdict (fit or unfit to drive) 
 Written report on driving performance (unstandardized) 



 

 
 

 

  




