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Abstract
Purpose – This study aims to explore the difference in cognitive strategy use during observed occupational
performance between and within different levels of impaired awareness of deﬁcits of individuals with
acquired brain injury (ABI).
Design/methodology/approach – A cross-sectional study (N = 24) of individuals with ABI receiving
rehabilitation and with the capacity to demonstrate goal-directed behaviour (Allen cognitive level screen
score = 4.0) was undertaken. Cognitive strategy use during occupational performance of daily activities
(measured with the perceive, recall, plan and perform [PRPP]) was evaluated between and within different
awareness levels (awareness levels measured by the self-regulation skill interview). Statistical analyses, using
independent t-test, Mann Whitney U test, ANOVA and Friedman test, were executed.
Findings – Signiﬁcant differences were shown for both strengths and weaknesses in cognitive strategy use
between emergent (n = 13) and anticipatory awareness (n = 11) groups on PRPP items “perceive”, “sensing”
and “mapping”; and “searches”, “recall steps”, “identify obstacles”, “calibrates”, “stops”, “continues” and
“persists”. Within emergent awareness group, participants scored lowest related to “perceive”, “plan”,
“sensing”, “mapping”, “programming” and “evaluating”. Within anticipatory awareness group, participants
scored lowest related to “plan”, “programming” and “evaluating”.
Practical implications – This study showed differences in cognitive strategy application during task
performance in individuals with emergent or anticipatory awareness deﬁcits that ﬁt with theoretical
expectations. It is recommended to make use of the PRPP assessment results (strengths and weaknesses in
cognitive strategy application) to support the level of awareness determination. The PRPP assessment results
and the level of awareness tailor the clinical reasoning process for personalised intervention planning and
cognitive strategy training.
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Originality/value – Because impaired awareness has so much impact on the course and outcome of
rehabilitation (Rotenberg-Shpigelman et al., 2014), in clinical practice, it is of paramount importance to be
aware of the level of awareness of the client (Smeets et al., 2017) and the effect on occupational performance.
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Introduction
Acquired brain injury (ABI) is one of the major causes of disability and death worldwide.
Annually, there are 160,000 new cases in The Netherlands (Hersenstichting, 2015). Impaired
awareness of deﬁcits refers to the reduced ability to appraise one’s own strengths and
weaknesses and to know the related implications for daily activities in the present, as well as
in the future (Fleming et al., 1996; Prigatano and Schacter, 1991; Smeets et al., 2012). Noting
impaired awareness of deﬁcits is one of the cognitive deﬁcits after ABI (Bach and David,
2006). The prevalence of individuals with impaired awareness of deﬁcits ranges from 45%–
97% depending on the type and severity of the injury and time since injury (Hartman-Maeir
et al., 2003; Freeland, 1996; Sherer et al., 1998). This is an important group of clients seen
within rehabilitation; therefore, it is important to address awareness of deﬁcits in
rehabilitation.
Individuals with impaired awareness have the inability to set functional and realistic
goals and are not able to recognise their need for assistance (Rotenberg-Shpigelman et al.,
2014). They have the inability to engage in therapies, which may lead to difﬁculty in
achieving and maintaining productive and independent living (Winkens et al., 2014). Other
consequences of impaired awareness are decreased motivation to learn (Toglia and Kirk,
2000), long-term emotional dysfunctioning (Winkens et al., 2014), inhibition of selfsupporting lifestyle (e.g. disabled independence), no return to employment and reduced
independent living status (Long et al., 2014). Clinicians believe impaired awareness is,
besides cognition and motivation, one of the three major aspects that inﬂuences the
individuals’ learning ability (Boosman, 2015; Robertson and Schmitter-Edgecombe, 2015;
Winkens et al., 2014). Thus, impaired awareness leads to impaired occupational
performance, which is deﬁned as:
the ability to perceive, desire, recall, plan and carry out roles, routines, tasks and sub-tasks for the
purpose of self-maintenance, productivity, leisure and rest in response to demands of the internal
and/or external environment (Ranka and Chapparo, 1997).

Therefore, it is of great importance to address this properly during rehabilitation.
To assess and treat the phenomenon of impaired awareness, ﬁrst, it is important to
understand the concepts of the theoretical frameworks that conceptualises the phenomenon
of impaired awareness. Crosson et al., (1989) described three levels of impaired awareness in
a hierarchical model. The ﬁrst and lowest level of awareness is intellectual awareness, which
means that the patient understands that a speciﬁc function is impaired compared to before
the injury. The second level is emergent awareness, whereby the patient can recognise the
impairment when it actually occurs in daily life. The last and highest level is anticipatory
awareness, which refers to the ability to anticipate problems that will occur in future owing
to the impairments (Crosson et al., 1989). This model has been criticised on its hierarchy. In
response, Toglia and Kirk (2000) introduced a more interactional model, while Ownsworth
et al., (2006) introduced a biopsychosocial framework. For all these frameworks, authors
state that further research is needed (Crosson et al., 1989; Ownsworth et al., 2006; Toglia and

Kirk, 2000). In spite of ongoing criticism, the model by Crosson et al., (1989) is frequently
used in rehabilitation settings. Its purely descriptive construct offers a useful guideline for
clinicians and provides direct implications for rehabilitation assessment and treatment
(Fleming et al., 1996; Ownsworth et al., 2006; Smeets, 2015).
In addition, Winkens et al., (2014) argued that it is not easy to measure different aspects
of self- awareness in a standardised way. They found that only 7.4% of clinicians used a
standardised measure to assess self-awareness. Instruments used were limited to measuring
awareness with respect to intellectual awareness (Rotenberg-Shpigelman et al., 2014;
Winkens et al., 2014). Self-evaluation of the individuals functioning is compared to the actual
score on a neuropsychological test (Hooﬁen et al., 2004). Typically, in clinical practice and in
research, emergent awareness and anticipatory awareness are generally measured by
comparing the self-ratings of the person’s expected performance with the therapist’s ratings
after activity performance. Individuals with ABI rate their ability to perform better than
their actual performance as rated by therapists (Abreu et al., 2001).
Bouwens (2009) found that daily life functioning of individuals with ABI could not be
predicted by neuropsychological assessment only. Direct observation of the performance of
daily activities is recommended as a complementary tool to neuropsychological assessment
to measure both cognitive deﬁcits and cognitive strategy use during daily performance to
support intervention planning (Bouwens, 2009; Chapparo and Ranka, 2013).
Cognitive strategies can be deﬁned as the use of cognition (the mind) to complete a task
or solve a problem (Chaparro, 2014), which helps people function effectively and supports
goal-directed behaviours (Harvey and Goudvis, 2007). The ability to choose, adapt and
apply a strategy that is the most suitable for a speciﬁc situation is called cognitive strategy
use. The success of cognitive strategy use depends on the quality of information processing
which is needed for successful occupational performance (Chaparro, 2017). Occupational
therapists are specialised in assessing functional performance and impairment of cognition.
The aim of this study was to explore the difference in cognitive strategy use during
observed occupational performance between and within different awareness levels of
individuals with ABI.
Materials and methods
Design
This research was a quantitative, quasi-experimental and cross-sectional design. In this
design, there were three participant groups, which were formed based upon their level of
awareness (intellectual, emergent or anticipatory awareness). This design was used to
explore relationships between different variables. The independent variable (IV), awareness,
was identiﬁed but not manipulated and the relationship with the IV on the dependent
variable (DV), performance of daily activity, was measured and analysed. The performance
of a daily task was measured for every member of each group using the perceive, recall, plan
and perform (PRPP) (Chapparo and Ranka, 2013). Data were collected between March and
May 2016 from three rehabilitation centres and six multidisciplinary community health
centres in The Netherlands.
Procedure: inclusion participants
The inclusion criteria for participation were:
 adults with ABI (regardless of type of ABI or date of onset) following an inpatient or
outpatient rehabilitation programme;
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individuals without severe cognitive impairments and/or severe aphasia, respectively,
based on an Allen cognitive levels screen (ACLS) score  4.0 (Allen et al., 2007) and
the clinical decision of the occupational therapist and/or the psychologist based on
clinical expertise; and
treating therapists were willing and able to engage in data collection.

The ethical committee of the University of Applied Science in Nijmegen approved the
research on the 16 February 2016 with reference number ACPO 20.02/16.
Procedure: data collection
Before starting the data collection, the participants were informed by their own treating
therapist, about the study using a participant’s information sheet. After sufﬁcient
understanding of the study was verbally checked by the therapist, informed consent to use
the clinical data for analyses purposes was given in writing by the participating individuals
with ABI. The last step before including the individuals was administering the ACLS. In the
ﬁrst step of data collection, the two assessments, self-regulation skill interview (SRSI) and
PRPP (Chapparo and Ranka, 2013), were administered in two separate therapy sessions.
First, the SRSI was administered by a psychologist and, second, the PRPP was administered
by an occupational therapist. To administer the PRPP, the occupational therapist and the
participant chose together a meaningful task that was challenging enough (meaning a
mastery score # 80%, reﬂecting the disability problem of the speciﬁc participant).
Materials
The ACLS differentiates between the lowest cognitive level 3.0 and the highest cognitive level
5.8 (of the cognitive disabilities model) based on the person’s actual performance on an
unfamiliar short task (Allen et al., 2007). From the level 4.0, the global cognition of the client is
moderately impaired, but the client has the capacity to demonstrate goal-directed behaviour
(Allen et al., 1992). High inter-rater reliability, test-retest reliability and a good construct validity
have been found with psychiatric populations (Allen, 1991; Penny et al., 1995; Velligan et al.,
1998) but not tested with individuals with ABI. In spite of lack of standardisation in an ABI
cohort, in clinical practice, the ACLS is found to be a useful tool as described behaviours occur
commonly in this group of patients (Steultjens et al., 2013; Urmston, 2010).
The SRSI measures all levels of awareness. The seven questions are scored on a ten-point
Likert scale (Ownsworth et al., 2000). Good construct validity and inter-rater reliability of the
SRSI have been identiﬁed (Ownsworth et al., 2000). According to T. Ownsworth, a cut-off
score between emergent and anticipatory awareness is not speciﬁcally addressed in
Questions 1 and 2 of the SRSI (personal communication, 24 May 2016). Therefore, the
outcomes of the SRSI have been reviewed by the ﬁrst researcher and a qualiﬁed
neuropsychologist to differentiate between levels of impaired awareness.
The PRPP (Figure 1) measures cognitive strategy use during the performance of a freely
chosen, meaningful daily activity (Nott et al., 2009). The PRPP assessment uses a two-stage
analysis process. In Stage 1, errors in everyday task performance are identiﬁed, which generate
an overall measure of mastery, stating the level of independency, for the speciﬁc activity. The
chosen activity is procedurally analysed and divided in steps. The mastery of the activity is
based on the number of mistakes the person makes during performance of the activity (directed
by step). The level of mastery is displayed in percentage, 0% when the person is unable to
perform the activity and 100% when the person can perform the activity without any problems.
The activity is cognitively challenging enough if mastery level is below 80%; the activity will
give a clear picture of the problems in cognitive strategy use (Chapparo and Ranka, 2013).
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Figure 1.
PRPP system of task
analyses

Stage 2 of the PRPP explains how the proﬁle of current information processing relates to
this level of mastery and focusses on cognitive strategies required for task performance. A
three-point rating scale is used to score the patient’s performance on each descriptor as (3)
effective for task performance, (2) questionable or (1) not effective. The summed score of
Stage 2 for the whole PRPP ranges from 35 to 105, the summed score of each quadrant
ranges from 9 to 27 and the summed score of each sub-quadrant ranges from 3 to 9. Higher
scores reﬂect more strengths in cognitive strategy application.
The PRPP has a moderate inter-rater reliability and good test reliability; it has been
found to be a valid measure of cognitive strategy use for adults with brain injury and it
demonstrates high validity on test items regarding information-processing strategies
(Chapparo and Ranka, 2008; Nott et al., 2009; Nott and Chaparro, 2012).
Analysis
The data were analysed with respect to four aspects. The ﬁrst three aspects were normally
distributed and concerned interval data and included for:
 (Aspect 1) total summed score of the PRPP reﬂecting the whole proﬁle of
information-processing difﬁculties;
 (Aspect 2) four quadrant summed scores (e.g. “perceive”, “recall”, “plan” and
“perform”); and
 (Aspect 3) 12 sub-quadrant summed scores, such as “attending” and
“discriminating”.
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The data for these three aspects was retrieved from aggregated rating scales (Harpe, 2015).
In this study, sums of descriptor scores were used to obtain total scores, quadrant scores and
sub-quadrant scores. The data was treated as an interval scale, according to the criteria
provided by Harpe (2015). The data from the fourth aspect of analysis contained ordinal
data (score of 1, 2 or 3) for each of the 35 descriptor scores.
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Between groups comparison
The two groups were compared on:
 Aspect 1: total score of the PRPP.
 Aspect 2: four quadrant scores.
 Aspect 3: 12 sub quadrant scores.
 Aspect 4: 35 descriptor scores.
To compare summed scores between two groups, an independent t-test, to ﬁt the unpaired
parametric interval data, was used for Aspects 1, 2 and 3. For Aspect 4, the Mann–Whitney
U-test, for unpaired comparison of ordinal data between two groups, was used.
Within groups comparison
Within groups, ANOVA, for paired parametric multi-group comparisons, was used for
analyses on PRPP quadrant (Aspect 2) and sub-quadrant level (Aspect 3) to test the
differences in cognitive strategy application patterns within both groups separately on the 4
quadrants and 12 sub-quadrants. The Bonferroni correction was used to address the
inﬂuence of these pairwise comparisons. To test the differences in performance within the
group for the 35 descriptors (Aspect 4), the Friedman test, for comparison of three or more
paired groups of ordinal data, was used with automatic Bonferroni correction. This test
provides a Chi-square statistic.
Results
Three rehabilitation centres and six multi-disciplinary health centres participated and the
study included 24 participants, 16 from rehabilitation centres (10 inpatients and 6

Total group
(N = 24)

Table 1.
Composition and
characteristics of the
groups

Emergent awareness
(N = 13)

Anticipatory awareness
(N = 11)

Age, M (SD) year
Gender, M/F

59 (10.97)
14/10

61 (9.62)
8/5

59 (12.96)
6/5

Type ABI
Stroke RH
Stroke LH
Contusio cerebri
Other *

8
7
1
8

3
3
1
6

5
4

Time since onset
M (SD) months
ACLS
M (SD)

2

7.18 (18.74)

10.15 (25.87)

3.91 (4.16)

4.97 (0.59)

4.77 (0.48)

5.17 (0.66)

Notes: *Others = multiple stroke, stroke basal ganglia

78.1 (7.83)
74.4 (15.0)
78.9 (17.2)
65.9 (19.5)
92.1 (13.5)
83.5 (10.4)
88.7 (20.6)
82.1 (15.2)
80.3 (17.5)
61.4 (14.2)
65.9 (17.8)
61.2 (20.4)
58.5 (19.0)
81.9 (12.1)
94.5 (12.6)
82.9 (25.5)
72.4 (19.6)

Total score PRPP
Q-perceive
SQ-attending
SQ-sensing
SQ-discriminating
Q-recall
SQ-recalling facts
SQ-recalling schemes
SQ-recalling procedures
Q-plan
SQ-mapping
SQ-programming
SQ-evaluating
Q-perform
SQ-initiating
SQ-continuing
SQ-controlling

77.2 (7.12)
68.2 (14.3)
76.2 (15.2)
57.3 (18.9)
88.9 (16.1)
83.5 (12.1)
83.8(24.4)
80.5 (16.3)
86.5 (15.0)
58.1 (12.3)
58.4 (16.5)
64.2 (22.0)
52.3 (15.6)
80.3 (13.0)
97.5 (9.15)
75.1 (31.6)
73.7 (19.0)

M 1(SD)
80.8 (8.50)
84.7 (12.8)
82.0 (19.2)
76.0 (15.4)
96.0 (8.90)
83.6 (8.56)
94.0 (14.2)
84.0 (14.2)
73.0 (18.0)
65.3 (16.0)
73.0 (16.6)
57.7 (18.7)
65.9 (20.7)
83.7 (11.2)
91.0 (15.4)
92.0 (11.1)
70.9 (21.1)

M 2(SD)
1.132
2.455
0.797
2.671
1.361
0.002
1.278
0.556
1.970
-1.207
2.154
0.784
1.792
0.692
1.220
1.795
0.336

t
19.617
21.922
19.284
21.984
19.245
21.395
19.766
21.966
19.582
18.679
21.328
21.996
18.349
21.986
15.693
15.361
20.359

df
0.271
0.022*
0.435
0.014*
0.189
0.999
0.216
0.584
0.063
0.243
0.043*
0.441
0.090
0.496
0.240
0.092
0.740

Sign. (2-tailed)
3.664
13.573
5.769
18.692
7.077
0.007
10.231
3.462
13.462
-7.119
14.615
6.503
13.601
3.420
6.462
16.846
2.783

Mean difference

10.424
25.042
20.903
33.209
17.954
8.811
26.942
16.382
0.813
19.481
28.714
10.703
29.528
13.668
4.783
36.805
14.475

3.095
2.105
9.364
4.176
3.800
8.797
6.480
9.459
27.736
5.244
0.517
23.710
2.325
6.829
17.706
3.113
20.041

Notes: Q = Quadrant; SQ = sub-quadrant; M = mean; SD = standard deviation; M0 = total group; M1 = emergent awareness; M2 = anticipatory awareness;
difference *p < 0.05; t = t-values; df = degrees of freedom; sig.= signiﬁcance

M 0(SD)

Analysis

95% confidence
interval of the
difference
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Table 2.
Descriptive and
inferential statistics
PRPP Stage 2, total
PRPP, quadrants and
sub-quadrants
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outpatients) and 8 people from multidisciplinary health centres. Based on their SRSI, the
participants were divided in two groups related to level of awareness: (1 = emergent
awareness [n = 13] and 2 = anticipatory awareness [n = 11]). Table 1 shows the composition
and the characteristics of the groups.
The collected data were analysed statistically for the emergent awareness group and the
anticipatory awareness group. The intellectual awareness group was excluded because it
contained only one participant. This participant is not mentioned in the results section. The
PRPP data for Stage 2 was tested for normality, both groups’ data showed a normal
distribution (1: skewness of 1.001 [SE = 0.616], kurtosis of 1.853 [SE = 1.191] [no
signiﬁcance Shapiro Wilk test]; 2: skewness of 0.838 [SE = 0.616], kurtosis of 0.598 [SE =
1.279] [no signiﬁcance Shapiro Wilk test]).
The results of the between and within comparison of the performance will be presented
further on the four aspects. Performance described as “higher than” implicates that this
aspect is less difﬁcult than other aspects. Performance described as “less than” implicates it
is more difﬁcult than other aspects.
Between groups comparison
For the ﬁrst analysis (total summed score of the PRPP), there were no signiﬁcant
differences between groups (Table 2). For the second analysis (quadrant summed scores),
the descriptive data shows that both groups had the lowest score on the “plan” quadrant
and its sub-quadrants “programming” and “evaluating” and the highest score on the
quadrant “recall”. The interferential results show that the emergent awareness group
scored signiﬁcantly lower than the anticipatory awareness group, on the quadrant
“perceive” (d = 1.04, p = 0.022, p < 0.05). For the third analysis (sub-quadrants summed
scores), the performance of the emergent awareness group was signiﬁcantly less,
compared to the anticipatory awareness group, on the sub-quadrants “sensing” and
“mapping” (p = 0.014, p = 0.043, p < 0.05) (Table 2). For the fourth analysis (descriptor
scores), the emergent awareness group performed signiﬁcantly better on the cognitive
strategy application of “recall steps”, “calibrates” and “stops” (p = 0.024, p = 0.007, p =
0.049, p < 0.05) and performed signiﬁcantly lower on the cognitive strategy application of
“searches”, “identify obstacles”, “continues” and “persists” (p = 0.047, p = 0.009, p =
0.024, p = 0.024, p < 0.05).
Within groups comparison
The results of the within groups ANOVA, show a signiﬁcant difference in performance
within both awareness groups on quadrants and sub-quadrants levels (Table 3). The
pairwise comparisons show that the performance of the emergent awareness group was
signiﬁcantly higher on “recall” (p = 0.008, p < 0.05) and “perform” (p = 0.048, p < 0.05) than

Table 3.
Within groups
ANOVA: PRPP
quadrants and subquadrants

PRPP

Level of awareness

Quadrants

Emergent
Anticipatory
Emergent
Anticipatory

Sub-quadrants

Type III sum
of squares

df

Mean square

F

Sig.

5297.538
2619.523
28054.154
17892.811

2.446
2.313
5.686
5.161

2166.061
1132.360
4933.883
3467.155

12.382
7.980
7.506
7.111

0.000*
0.002*
0.000*
0.000*

Notes: *p < 0.05; df = degrees of freedom; F = F value; Sig.= signiﬁcance

Recall
Plan
Perform
Recall
Plan
Perform

PRPP quadrant
15.385 (
10.000 (
12.154 (
1.818 (
16.455 (
2.000 (

25.9853
4.786) 0.008*
1.254 21.254), 0.077
24.161
0.147) 0.048*
8.748 – 12.384) 0.709
29.153
3.756) 0.016*
7.878 11.878) 0.662

Perceive
mean diff. (95% conf.) sig.b

Plan
mean diff. (95% conf.) sig.b
–
–
22.154 (15.225– 29.083) 0.000*
–
–
18.455 (11.248 – 25.661) 0.000*

Recall
mean diff. (95% conf.) sig.b
–
25.385 (16.083 34.686) 0.000*
3.231 ( 13.587 116.083) 0.510
–
18.273 ( 27.366
9.179)0.001*
0.182 ( 9.175 – 9.538) 0.966

Notes: *p < 0.05; mean diff. = mean difference; conf. = conﬁdence; and sig.= signiﬁcance; bAdjustment for multiple comparisons: Bonferroni

Anticipatory

Emergent

Level of awareness
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Table 4.
Within groups
analyses: pairwise
comparison
quadrants
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on “perceive” and “plan”. The performance of the anticipatory awareness group was
signiﬁcantly higher on “perceive”, “recall” and “perform” than on “plan” (p = 0.016, p =
0.001, p < 0.05, respectively) (Table 4).
The performance of the sub-quadrants within the emergent awareness group was
signiﬁcantly higher on the sub-quadrant “attending” than “sensing” and “evaluating” (p =
0.026, p = 0.018, p < 0.05), higher on “discriminating” than “mapping” and “evaluating” (p =
0.031, p = 0.015, p < 0.05) and higher on “initiating” than “mapping”, “programming” and
“evaluating” (p = 0.000, p = 0.004, p = 0.000, p < 0.05). The performance was signiﬁcantly
lower on “sensing” than “discriminating”, “recalling procedures” and “initiating” (p = 0.021,
p = 0.026, p = 0.003, p < 0.05) and lower on “evaluating” than “recalling schemes” and
“recalling procedures” (p = 0.012, p = 0.001, p < 0.05) (results not presented in table).
The performance of the sub-quadrants within the anticipatory awareness group was
signiﬁcantly higher (less difﬁcult) on “discriminating” than on “programming” and
“evaluating” (p = 0.006, p = 0.043, p < 0.05). The performance was signiﬁcantly lower on the
sub-quadrants “programming” than “recalling facts” and “continuing” (p = 0.011, p = 0.002,
p < 0.05) (results not presented in table).
For both emergent awareness and anticipatory awareness groups, the performance on
the different descriptors is statistically signiﬁcant [ x 2(2) = 180,065, p <0.05, x 2(2) = 103,872,
p < 0.05] (results not presented in table).
Discussion
The aim of this study was to explore the differences in cognitive strategy use during
observed occupational performance between and within different awareness levels of
individuals with ABI. The analysis of the PRPP observation scores showed both similarities
and differences. In general, similarities in cognitive strategy application were found. All
participants encountered difﬁculties during task performance because they all choose an
activity that was challenging enough (the 80% rule). Both groups had the lowest score of the
quadrant planning and its sub-quadrants programming and evaluating. As shown for both
groups in the within groups comparison, the most difﬁcult part in information processing
during the performance of a daily activity were the cognitive strategies that belonged to the
quadrant “plan”. The hierarchical order of the PRPP descriptors, described in previous
research, is in line with this ﬁnding; the descriptors of the “plan quadrant” are in general
cognitively harder to execute compared to the descriptors of the other three quadrants (Nott
and Chaparro, 2012). This hierarchy is congruent with the theory of human cognition. This
theory organises human cognition into a hierarchy of basic and complex processes. The
basic processes are sensory perception, attention and memory mechanisms. These basic
processes are necessary for more complex processes, such as planning and problem-solving
(Constantinidou and Thomas, 2010).
Another similarity, shown from both the in between and the within comparison, is
that both groups of awareness performed best on the quadrant “recall”. This is in line
with the expectation, based on previous knowledge, because this quadrant reﬂects
recalling knowledge about one self and the environment from the past to guide
performance in the presence (Chapparo and Ranka, 2013) and ﬁts with the freely chosen
meaningful activities in this study. This metacognitive knowledge available prior to the
activity is also described as intellectual awareness (Toglia and Kirk, 2000), which is the
foundation for the next levels of awareness (Crosson et al., 1989; Ownsworth et al., 2000).
Therefore, the outcome on the quadrant “recall” in our study conﬁrms that both groups
had sufﬁcient intellectual awareness abilities, which is in line with the hierarchical model
of Crosson et al., (1989).

The important overall difference, based on both the in between and the within
comparisons, was that participants with anticipatory awareness signiﬁcantly performed
better than participants with emergent awareness on the quadrant “perceive”, the subquadrants “sensing” and “mapping” and the descriptors “searches”, “identify obstacles”,
“continues” and “persists”. This is in line with theoretical expectations, as most of the
activities in our study were performed in an unfamiliar environment to the participant.
Awareness is task dependent, determined by the type of the activity, the familiarity and the
difﬁculty (Bandura, 1997; Toglia and Kirk, 2000). People with emergent awareness are
therefore expected to show more difﬁculties in systematically and actively seeking
sensory information, when performing a daily activity in an unfamiliar environment.
They are not able to fully anticipate a problem when it occurs (Crosson et al., 1989).
Moreover, those with emergent awareness are not able to realise in advance that a
particular impairment can cause a certain problem in the future, which is needed to
identify obstacles (Crosson et al., 1989). Last, a lower awareness seems intuitively to be
associated with low motivation to persist and complete the activity (Smeets, 2015;
Toglia and Kirk, 2000), which is part of the behaviour deﬁned in the PRPP descriptors
“continues” and “persists” (Chapparo et al., 2017).
The participants with emergent awareness signiﬁcantly performed better on the
descriptors “recall steps”, “calibrates” and “stops” compared to the participants with
anticipatory awareness. This might be explained by the fact that the group of anticipatory
awareness mainly performed new activities to achieve the right level of difﬁculty in this
study. When an activity is new, steps cannot be recalled from their memory (Chapparo et al.,
2017). Another explanation can be that participants with anticipatory awareness probably
stopped more regularly during task performance compared to participants with emergent
awareness. When an obstacle was identiﬁed, they had to look for extra information and
think of a suitable solution for reaching the activities goal executing cognitive strategies
needed for problem-solving. This ﬁts with the found results of the within comparison of
both groups in this study.
In the study by Toglia and Kirk (2000), problems that contribute to deﬁcits in selfawareness are subdivided. For example, problems in self- knowledge such as false
judgement or problems in performance such as not initiating self-checking (Toglia and Kirk,
2000). The problems that Toglia and Kirk (2000) describe generally correspond to the actual
behaviour that was observed during performance of daily activities in this study. For
example, false judgements correspond with judges observed in the PRPP.
Strengths and limitations
An important strength of this study is that the actual performance of daily activity is
observed to describe the effect of impaired awareness levels on the functioning of
individuals with ABI. This is congruent with the ﬁndings of Bouwens (2009) who
found that the functioning of individuals with ABI in daily life could not be predicted
based on neuropsychological test results alone. Direct observation of daily activities
was recommended as a complementary tool so that both cognitive data and data of
daily performance were used in assessing individuals with ABI (Bouwens, 2009).
The sample size of 24 is small and might be a limitation of this research. Other
research on this topic showed a sample size of 18 (Nott and Chaparro, 2012) and 36
(Rotenberg-Shpigelman et al., 2014). In spite of the small sample, signiﬁcant differences
were found between the performance of people with emergent and anticipatory
awareness and within each impaired awareness level. Rash analysis may be considered
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in future research, because it can be used in small samples with sufﬁcient statistical
power (Bond and Fox, 2001).
Another limitation is that the group of intellectual awareness was not part of the
comparison. This could be because of using the ACLS score of 4.0 as a cut-off for inclusion of
participants possibly excluding individuals without the capacity to demonstrate goaldirected behaviour, which might be related to the level of intellectual awareness. As
evidence of the validity of the ACLS for use in ABI is still lacking (Steultjens et al., 2013) and
because there was one participant included with intellectual awareness in the original
sample, we are not sure whether this was the case. In future research, this aspect should be
addressed more in-depth to include a larger group of individuals with intellectual
awareness.
The last limitation was the use of the SRSI to divide the participants in different
awareness levels. First, the SRSI was not validated in Dutch; a translation used in daily
practice was also used in this research. Moreover, the developer of the SRSI argued that
a cut-off score between emergent and anticipatory awareness is not speciﬁcally
addressed in the SRSI. Therefore, the outcomes of the SRSI have been reviewed by the
ﬁrst researcher and a qualiﬁed neuropsychologist to differentiate between levels of
impaired awareness. Independently, they interpreted the wordings of the person in
combination with the scores. Based on the theory of Crosson et al., (1989) they divided
the participants into groups: impaired intellectual and emergent or anticipatory
awareness. Consensus was reached by discussion when differences in interpretation
occurred.
In future research it is expected that, with a larger sample size, more differences in
performance might be revealed between and within the different levels of awareness.
This can both enlarge the tools for the therapists in treatment planning as can add
theoretical in-depth knowledge regarding awareness and its related behaviours.
Another important aspect for future research is that awareness is dependent of
the activity performed and can be evident in one activity and not in the other, e.g.
when not observing a challenging enough activity. To reach the highest degree of
awareness, it is important to be able to understand the implications of problems
across different activities more in-depth. The level of awareness inﬂuences the
course and the outcome of the rehabilitation; thus, the higher the level, the better the
outcome of the rehabilitation (Boosman et al., 2013; Boosman, 2015). The above
conﬁrms the criticism on the model of Crosson et al., (1989). Therefore, it is
recommended to analyse all the theories and models about awareness to ground an
up-to-date overall theory of awareness.
Clinical implications
Because impaired awareness has so much impact on the course and outcome of
rehabilitation (Rotenberg-Shpigelman et al., 2014), in clinical practice, it is of paramount
importance to be aware of the level of awareness of the client (Smeets et al., 2017) and the
effect on occupational performance. This study showed differences in cognitive strategy
application during task performance in individuals with emergent or anticipatory
awareness deﬁcits that ﬁt with theoretical expectations. It is recommended to make use of
the PRPP assessment results (strengths and weaknesses in cognitive strategy application) to
support the level of awareness determination. The PRPP assessment results and the level of
awareness tailor the clinical reasoning process for personalised intervention planning and
cognitive strategy training.
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