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Objectives: The Neuro-occupation model has been referenced as the single occupational 
therapy conceptual framework that considers the interaction of three underpinning variables of 
Intention, Meaning, and Perception that explains how occupational performance is shaped. To 
date, studies have focused on the qualitative relationships between the variables. Quantitative 
studies that focus on the relationships among variables are lacking, begging the question as 
to whether the model is well-conceptualized. Extending prior work on the Neuro-occupation 
model, the aim of this quantitative study is to test the model by investigating correlations 
among the key variables of the model.

Methods: This is a correlational study by a convenience sample of 25 cognitively-oriented 
patients with strokes recruited from three rehabilitation facilities in Shiraz, Iran. The 
participants were evaluated using three standardized instruments to measure the variables: 1. 
Adapted Achievement Motivation Questionnaire, 2. Connor-Davidson Resilience Scale, and 
3. Canadian Occupational Performance Measure. To control the effects of months post-stroke 
and cognitive functioning, the partial correlation test was used to explore relationships among 
the variables.

Results: The correlational analysis indicated significant positive relationships among the 
variables of intention, meaning, and perception. The partial correlations showed acceptable 
correlation coefficients (r≥0.45, P<0.05).

Discussion: The Neuro-occupation model is a well-conceptualized framework, which can 
assist occupational therapists in understanding the design of occupational performance. 
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1. Introduction

practitioner should develop skills at 
merging theory with practice to become 
a sophisticated occupational therapist. 

Practice ‘refers to what occupational therapists do in 
their professional roles’ [1], and theory ‘can be used 
to explain phenomena as well as predict the likely out-
comes of changes to those phenomena’ [1]. The exact 
nature of outcome changes cannot be predicted; how-A
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ever, they are always expected to happen [1]. Considered 
as theoretical-driven frameworks, models can help in 
clarifying phenomena by specifying the related concepts 
or variables such that specific outcomes can be expected 
to emerge [2]. 

It is essential that models should be treated seriously so 
that the practitioner can make well-reasoned and practi-
cal decisions on the use of models to inform practice [1]. 
The Neuro-occupation model is of particular interest to 
this study [3]. According to the conceptual framework, 
assumption cognition is a mental process in which three 
concepts or variables are known as Intention, Meaning, 
and Perception (IMP), are considered related in such a 
way as to delineate behavioral outcomes expected to 
emerge. Under the influences of variables mentioned 
above, individuals understand their world by intending 
to act, making meaning through their action, and raising 
perceptual awareness [4]. 

Producing evidence for clarifying the relationships 
among the variables of intention, meaning, and percep-
tion is so crucial that cognition was alleged to be fur-
ther explored through that clarification [3]. Accordingly, 
various studies have focused on this speculation as to 
whether the relationships among the IMP variables could 
describe the emerging human performance. These rela-
tionships were declared crucial in establishing appropri-
ate behavior in a middle-aged male patient with alcohol-
ism when he: a. Made an intentional decision to control 
intemperance, b. Found meaning in abstinence, and c. 
Perceived himself capable of choosing a new lifestyle 
without substance abuse [5]. Another study pronounced 
the relationships critical in developing acceptable behav-
ior of a 78-year-old hospitalized patient with stroke who 
demonstrated aggressive, non-adherent behavior [6]. 

The refined relationships among the client’s IMP en-
abled him to progress to a. Decide intentionally to self-
extinguish aggressive interactions, b. Find meaning in 
reinstating social behaviors, and c. Perceive himself 
capable of expanding suitable occupational patterns 
[6]. Additionally, three qualitative research studies gave 
credence to the relationships among the IMP variables. 
One study compared two matched male patients with 
strokes, both were identified as highly resilient, whereby 
the findings provided evidence for the proposed rela-
tionships among the IMP variables [7]. Subsequently, a 
study involved comparison of a female with stroke, who 
demonstrated low resilience behavior, to another female 
with stroke who demonstrated high resilience behavior. 
The findings showed that the relationships among the 
IMP variables have been either effective or ineffective, 

of which the results would lead to two different types 
of behavior called flexible or inflexible [8]. There was a 
study of 11 patients with strokes who were all highly re-
silient and seemed to be invested effectively in harmoni-
ous relationships among deliberate decisions, admissible 
meanings, and realistic perceptions [9].

Few studies performed on this model provided proof 
that the Neuro-occupation model has a well-conceptu-
alized framework to be adopted by practitioners in their 
daily practice. Therefore, it could be argued that the 
model is still on its way to be recognized widely. Never-
theless, no quantitative research has been found confirm-
ing the technically feasible relationships among three 
variables of intention, meaning, and perception. 

Based on these aforementioned points, the purpose of 
this correlational study was to provide evidence for the 
Neuro-occupation model, by finding the answer to the 
question of whether the IMP variables have statistically 
significant correlational relationships with each other. 
Specifically, we tested the hypothesis that there would 
be statistically significant correlations among IMP vari-
ables of a sample of patients with strokes, thus support-
ing the claim that the IMP variables were well-chosen 
concepts for the model to be conceptualized.

2. Methods

Study design 

This was a non-experimental, correlational study to iden-
tify the relationships among variables, without manipula-
tion by researchers. This study will provide an advanta-
geous perspective for future experimental studies [10]. 

Participants 

The statistical population included patients with cere-
brovascular strokes. The following inclusion criteria 
guided a convenience sampling method: a. Cognitively-
oriented patients who scored ≥21 on Mini-Mental State 
Examination, b. Those who had a post-stroke time be-
tween 3 to 24 months, and c. Patients aged from 25 to 70 
years. These ranges were chosen because the researchers 
assumed that it might have consisted of a homogeneous 
sample from the targeted phenomenon point of view that 
was under investigation. The project used a convenience 
sample that was recruited from three main rehabilitation 
facilities in the city of Shiraz, Iran. 

A study on developing a motivation questionnaire for a 
sample of stroke survivors provided sample size guide-
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lines, to calculate the minimum required a sample size 
of 25 patients, using the sample size equation, where 
α=0.05, β=0.2, d=4.5, and mean±SD of the motivation 
questionnaire for the study population were 74.3±8.1 
[11]. In the interest of obtaining useful data, three stan-
dardized questionnaires were used to measure three ab-
stract concepts including IMP variables. 
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Research instruments

Adapted Achievement Motivation Questionnaire 
(AAMQ)

The concept of intention was measured by a question-
naire called Adapted Achievement Motivation Question-
naire (AAMQ) [11]. The questionnaire contained a total 
of 28 incomplete statements along with four suggested 
items used by examinee to complete the statements. The 
total score should be within the range of 28 to 112; the 
higher scores imply the higher motivation for recovery. 
Cronbach’s alpha of 0.946 proved the questionnaire to be 
highly reliable for use in Iranian population [11].

Connor-Davidson Resilience Scale (CD-RISC)

Being associated with meaning, resilience is a per-
sonal ability and strength that has been acknowledged 
to help individuals put value on their experiences by 
finding meaning in their troubles [12]. Specifically, 
resilience was also reported to be a useful concept 
to explore how meaningful a life could be as experi-
enced after stroke [13]. For these reasons, the concept 
of meaning was measured by a questionnaire called 
Connor-Davidson Resilience Scale (CD-RISC) [14]. 
The questionnaire was comprised of 25 items based on 
a 5-point Likert scale, ranging from 0 (totally false) to 
4 (always true). The total score would be within 0 to 
100, whereas higher scores implied higher resilience. 
Being validated for a sample of Iranian patients with 
strokes, the test has proven to be reliable with Cron-
bach’s alpha of 0.892 [15].

Canadian Occupational Performance Measure 
(COPM)

The concept of perception was sought by a semi-
structured interview assessment known as Canadian 
Occupational Performance Measure (COPM), which 
was used to evaluate a client’s perception of his or 
her occupational performance [16]. Administrating 

the COPM is a four-step process including: a. Inter-
viewing the client to determine the problems in do-
ing activities of self-care, productivity, and leisure, 
b. Asking the client to determine how important each 
recognized problem was to him or her using a 1 (least 
important) to 10 (most important) scale, c. Prioritiz-
ing the five most urgent problems on the basis of the 
importance rating from the previous step, and d. Then 
asking the client to rate his or her ability to perform 
the five most urgent problems and rate the satisfaction 
with performance on a 1-10 scale. Consequently, there 
would be two scores- one for performance and one for 
satisfaction. Performance and satisfaction scores can 
be obtained from the below equations:

         
       

5

sumof the scores giventothebest of ability
to performthe fivemost urgent problemsPerformance =

        
      

5

sumof the scores giventothe satisfaction with
performing the fivemost urgent problemsSatisfaction =

The total score for each part would be within 1 to 10; 
higher scores implied that the client perceived to be more 
satisfied and capable of doing the urgent daily activities. 
COPM was translated into Persian and was determined 
to be suitable for use in Iranian population [17]. The test-
retest reliability of the Persian version of COPM showed 
acceptable results for performance (r=0.80, P<0.05) and 
satisfaction (r=0.84, P<0.05) sections [18]. 

Data analysis

The test results were analyzed using the Statistical 
Package for Social Sciences (SPSS), version 23. De-
scriptive statistics were calculated. The Kolmogorov-
Smirnoff test shows that scores on all study variables 
resulting from AAMQ, CD-RISC, and COPM (perfor-
mance and satisfaction) have a normal distribution; as 
a result, the relationships were explored using a para-
metric test. While controlling for the effects of months 
post-stroke and cognitive functioning, thought to have 
potential to influence the relationships, partial correla-
tion test was used to explore relationships among study 
variables. Partial correlation is an extension of Pearson 
correlation that allows researchers to remove the influ-
ence of confounding variables statistically [19].

Procedure

Before commencing the study, ethical clearance was 
sought from the ethical committee of Shiraz University 
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of Medical Sciences, Iran. All participants gave their 
consent to participate in the study. Sampling was con-
ducted over a 5-month period from January to May 2017. 
Reaching the pre-determined sample size, the project 
completed with 25 participants who fulfilled the inclu-
sion criteria. First, AAMQ and CD-RISC were given to 
the participants. They were also provided with enough 
time to respond to the inquiries. Then, COPM was ad-
ministered by the researcher together with the client.

3. Results

Creating a convenience sample method, a total of 25 
cognitively-oriented patients with strokes participated 
in this study. The mean age was 53.2 (SD=11.3, range: 
25-70). There was no statistically significant difference 
between males and females mean ages (P=0.062). The 
total scale means and other descriptive information for 
the research instruments were: 1. AAMQ=91.4 (SD=8.4, 
range: 76–104); 2. CD-RISC=74.7 (SD=15.8, range: 

Table 1. Descriptive information for the study participants

N (%) Mean SD Min Max

Age (year)

Male 14.56 57 9.2 37 70

Female 11.44 48.5 12.4 25 70

Months post-stroke

Male 14.56 9.1 4.2 3 16

Female 11.44 9.6 6.2 3 24

MMSE 26.2 2.9 21 30

AAMQ

Male 14.56 92.1 8.7 77 104

Female 11.44 89.6 8.2 76 100

Left hemiplegic subjects 15.60 91.5 9.7 76 104

Right hemiplegic subjects 10.40 90.3 6.6 79 100

CD-RISC

Male 14.56 78.2 13.1 56 98

Female 11.44 70.2 18.3 42 98

Left hemiplegic subjects 15.60 72.7 17.7 42 98

Right hemiplegic subjects 10.40 78.4 12.5 61 98

COPM (performance)

Male 14.56 4.1 1.7 1 6.6

Female 11.44 4.3 2 1.4 7.2

Left hemiplegic subjects 15.60 4.1 1.8 1.4 7.1

Right hemiplegic subjects 10.40 4.3 1.9 1 7.2

COPM (satisfaction)

Male 14.56 4.1 1.7 1 7.4

Female 11.44 3.7 2.3 1 8.3

Left hemiplegic subjects 15.60 3.5 1.7 1 5.6

Right hemiplegic subjects 10.40 4.9 2.3 1 8.3

AAMQ: Adapted Achievement Motivation Questionnaire; CD-RISC: Connor-Davidson Resilience Scale; COPM: Canadian 
Occupational Performance Measure; MMSE: Mini-Mental State Examination; SD: Standard Deviation
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42-98); 3. COPM (performance)=4.2 (SD=1.8, range: 
1-7.2); and 4. COPM (satisfaction)=3.9 (SD=1.9, range: 
1-8.3) (Table 1).

The correlational analysis of the results indicated sig-
nificant positive relationships among the IMP variables. 
The partial correlations showed significant correlations 
(r≥0.45) among the study variables (P<0.05) while con-
trolling for scores on months post-stroke and cognitive 
functioning (Table 2).

4. Discussion

The primary focus of this study was to test the Neuro-
occupation model through examining its central premise 
that IMP are three principal variables interacting with 
each other for change in cognition to occur. The results 
of that interactive cognition lead individuals to make de-
cisions, find meaning, and alter perception concerning 
their performance of occupations and engagement in the 
environment. As explained in the introduction section of 
the paper, few attempts have been made to explore the 
relationships among the IMP variables, yet the previous 
studies have been qualitative. Therefore, it was consid-
ered that a quantitative research would be advantageous 
for examining the correlations among the IMP concepts, 
thus giving credence to the critical roles of IMP variables 
in shaping an interactive cognitive-oriented process.

The overall results of the study indicated that the IMP 
variables had significant correlations with each other. In 
line with this was Crabtree’s notion that ‘clients’ inten-
tions and assessments about their performance, and their 
perception of the outcomes of their performance are em-
bedded and best expressed in the process of occupational 
performance [20]. Although not mentioning any specific 
theory or conceptual framework in his paper, Crabtree’s 
non-empirical publication was found to be the sole work 
to explain the importance of IMP variables interactive 
feedback that established and changed occupational per-
formance [20]. In reviewing the occupational therapy lit-
erature, except studies by Lazzarini and Crabtree [3, 20], 

no other case did these authors find the IMP concepts to 
be considered in combination with each other. However, 
considered separately, intention, meaning, or perception 
has been acknowledged to have major contributions to 
the construct of occupational performance. For example, 
one’s perception is considered to be a major determinant 
of occupational performance [21].

Also, the concept of intention was presumed to be ‘a 
critical element in human performance and, by exten-
sion, fundamental to occupational performance and oc-
cupational therapy.’ [22]. Furthermore, meaning-making 
has been reported to have a central place in shaping 
occupational performance [23]. Except for the Neuro-
occupation model, no other conceptual framework sug-
gests that occupational therapists consider the concepts 
of IMP in combination when trying to facilitate occupa-
tional performance in their practice. 

In line with expectations, this study found statistically 
significant correlations among IMP variables. This find-
ing supports previous qualitative research in which the 
IMP concepts were presumed to have had theoretical-
ly-based relationships [7-9]. There are several possible 
explanations to be considered for this result. First is the 
Fisher’s statement that ‘purpose can be derived from the 
meaning one makes of a situation [and] meaning can 
be derived from one’s purpose for engaging in the ac-
tivity’ [24]. Moreover, perception is believed to be fed 
with meaning [25]. Third, perception is thought to be the 
prerequisite for shaping intention and meaning, while 
it was also reported the outcome of preceding intention 
and meaning [26].

It should be noted that this study has been concerned 
primarily with the small sample size, so caution must 
be applied when generalizing the results. The current 
study adds to a growing body of literature on the well-
conceptualized Neuro-occupation model. Moreover, the 
finding has significant implications for developing an 
assessment tool based on IMP concepts that would in-
crease the practicality of the model and utility for clinical 

Table 2. Partial correlations among the study variables

Control Variables (Months Post-Stroke & Cognitive Function) 1 2 3 4

AAMQ -

CD-RISC 0.676* -

COPM (performance) 0.585† 0.450‡ -

COPM (satisfaction) 0.617† 0.580† 0.845* -

*P<0.001 (2-tailed); †P<0.01 (2-tailed); ‡P<0.05 (2-tailed)
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treatment. Additionally, the importance of considering 
the combined interactive effect of the variables provides 
some support for the idea of facilitating occupational 
performance through manipulating the concepts, how-
ever further studies are required to test such a claim. 

5. Conclusion

Based on this finding, it is advisable that IMP variables 
be taken into account in combination when occupational 
therapists provide interventions for their clients. 
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