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Introduction
Attention performance is an important assessment item 

for psychiatric occupational therapy, because it remarkably 
affects daily life and work. Among healthy people, attention 
performance is important for everyday activities that requires 
using modern technologies such as mobile phones, computers, 
and machines [1, 2], and has a major effect on daily life, such 
as the safe operation of tools and work behavior [2].

iPad-based tools are now popular due to the rising popularity 
of iPad devices, and therefore, new iPad-based assessment 
tools need to be developed to consider convenience [3]. 
The “Shih-Hsu Test of Attention” (SHTA) is an iPad-based 

attention assessment tool with musical stimuli developed 
by occupational therapists for reaction time and sustained 
attention. Unlike previous visual attention tests which use 
mostly pen and paper as the medium interface, the auditory 
attention assessment tool developed for this research project 
is used an iPad computer.

The software of iPad SHTA randomly plays several sounds, 
such as those from a drum, zither, piano, violin, Chinese flute, 
and trumpet, in 10 minutes. All sounds have the same volume 
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and pitch but differ in timbre. Each sound appears randomly at 
intervals of 0.5, 1, and 1.5 seconds. Upon hearing each sound, 
a test participant is asked to press the corresponding button for 
“yes” or “no” on the iPad touchscreen. Scoring is based on the 
rate of correct answers during those 10 minutes. The highest 
score is 100 points; the lowest is 0 points [3, 4].

Inter-rater reliability between experienced and 
inexperienced clinic staff is a worthy issue for assessment tool 
research [5]. Inter-rater reliability is the degree of agreement 
among independent clinic staff who rate and assess the same 
assessment tool. In other words, intra-rater reliability is a score 
of the consistency in ratings given by the same person across 
multiple instances. The common way of performing reliability 
testing is to use the intraclass correlation coefficient (ICC). The 
range of the ICC may be between 0.0 and 1.0. A study explored 
the inter-rater reliability of Koo’s DISE classification system in 
the hands of experienced and inexperienced otolaryngologists, 
indicating that the participants’ level of experience has a strong 
impact on scoring, the less-experienced otolaryngologists tend 
to overlook some points [5]. A study indicated that moderate 
agreement has been observed between experienced and 
inexperienced examiners (ICC = 0.46) [6]. But assessments 
by a physiotherapist have stronger relationships to lower-limb 
kinematics and are more sensitive to hip joint motion than 
those by student assessments [7]. A study showed that visual 
assessment is highly consistent with the results obtained using 
quantitative analysis and that a substantial inter-rater agreement 
exists between experienced and inexperienced raters [8].

In a past study, the SHTA results have shown acceptable 
criterion-related validity (γ = 0.400, p < 0.05) and high 
test–retest reliability (γ = 0.400, p < 0.05) in healthy old 
adults aged 65–85 years [3]. In another study indicated 
that the SHTA has satisfactory test–retest reliability (ICC = 
0.67), and criterion-related validity (γ = 0.29, p < 0.05) for 
patients with schizophrenia aged 20–64 years, that high test–
retest reliability (ICC = 0.90) and criterion-related validity 
(γ = 0.25, p < 0.05) exist for healthy people aged 20–64 
years, as well as  that the value of the mapped diagnostic 
context percentage is 12.1%, indicating acceptable random 
measurement error [4].

But the SHTA has not been explored for the inter-rater 
reliability between experienced and inexperienced occupational 
therapists. A useful assessment tool needs to have reliability 
between experienced and inexperienced clinic staff. Therefore, 
in the present study, we intended to explore the inter-
rater reliability between experienced and inexperienced 
occupational therapists using SHTA.

Methods

Study participants
This investigation studied the inter-rater reliability of the 

SHTA. With 24 study participants as a convenience sampling, 
we analyzed the ICC.

The institutional review board of Fu Jen Catholic University 
in New Taipei City approved the study (IRB protocol number 

= C109076, and date of approval = March 12, 2021), requiring 
a written consent being obtained before the study. All survey 
and auditory data were collected anonymously. The study 
participants were reminded that they can withdraw from 
the study at any time, and that researchers have no financial 
interest in the study.

The study was carried out in New Taipei City from March 
21, 2021, to May 24, 2021. We recruited 24 study participants 
aged 20–24 years for the study in New Taipei City. People 
with hearing impairments were excluded from this study. We 
enrolled 24 voluntary participants who provided informed. 
Two occupational therapists participated in the study: one 
experienced occupational therapist with >10 years of clinical 
psychiatry experience and one occupational therapy student.

Study procedures
Past SHTA studies used 3-week intervals when addressing 

test–retest reliability [3, 4]. In this study, we also used 3-week 
intervals.
•   The SHTA was run to test the 24 voluntary participants by 

an occupational therapy student.
•   The SHTA was run again after 3 weeks to test the same 

24 voluntary participants by an experienced occupational 
therapist.

•   The two test scores were analyzed using the ICC with a 
statistical software.

The measure
The SHTA is an iPad-based assessment tool that has 

been developed by occupational therapists to test response 
time and sustained attention with musical stimuli [3]. An 
official test takes 10 minutes, following 15 seconds of 
practice [3, 4].

Statistical analysis
The ICC was adopted to estimate the test–retest 

reliability by comparing the test scores from the two SHTA 
(test–retest reliability). The ICC was computed through a 
random effect, using two-way analysis of variance. ICC ≥ 0.90 
indicates excellent reliability; 0.75 ≤ ICC < 0.90 indicates good 
reliability, 0.5 ≤ ICC ≤ 0.74 indicates moderate reliability, and 
ICC < 0.49 indicates poor reliability [9, 10].

We did statistical analyses for the study variable with 
the Statistical Package of the Social Sciences version 20 
for Windows (International Business Machine SPSS Inc., 
Armonk, New York, USA). The differences between groups 
were considered significant if p values were smaller than 0.05.

Table 1.  Rating intraclass correlation coefficient to compare 
test scores of 24 study participants from the two 
Shih–Hsu Tests of Attention

Mean ± SD ICC
Occupational therapy student 96.250 ± 6.257 0.650***
Experienced occupational therapist 95.833 ± 7.340
***p < 0.001. SD, standard deviation; ICC, intraclass correlation 
coefficient
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Results
The ICC was calculated to compare the test scores from the 

two SHTA between an experienced occupational therapist and 
an occupational therapy student.

The experienced occupational therapist was a 35-year-old 
female, who had been an occupational therapist for 12 years 
at the time of this study. She is currently a staff at a university 
hospital. Her rating for the scores of SHTA from 24 study 
participants in this study was 95.833 ± 7.340.

The occupation therapy student was a 21-year-old female 
from the department of occupational therapy of a university. 
She had been a clinical occupational therapy student for 
4 months at the time of the study. Her rating for the scores 
of SHTA from 24 study participants in this study was 
96.250 ± 6.257.

As shown in Table 1, the ICC of the two tests was 0.650 
(p < 0.001).

Discussion
Attention assessment is an important issue for psychiatric 

occupational therapy, because attention performance 
substantially influences people’s occupational performance 
and activity of daily life [2]. The development and 
construction of reliable and valid attention assessment 
tools are essential to the continued development and 
improvement of occupational therapy [3]. The SHTA is a 
recent rare auditory attention test [3, 4]. In this study, we did 
a preliminary examination of inter-rater reliability between 
experienced occupational therapists and occupational 
therapy students using SHTA.

In this study, the ICC of the SHTA was 0.650 between 
experienced occupational therapists and occupational 
therapy students. This study finding indicates moderate 
reliability [9, 10]. A past study on SHTA was done by experienced 
occupational therapists, and has demonstrated acceptable 
criterion-related validity and high test–retest reliability (ICC = 
0.920) in healthy old adults aged 65–85 years [3]. The results 
of another study indicated that the SHTA has satisfactory test–
retest reliability (ICC = 0.67) and criterion-related validity for 
patients with schizophrenia aged 20–64 years [4]. That study 
has high test–retest reliability (ICC = 0.90) and criterion-
related validity for healthy people aged 20–64 years [4]. The 
experience of occupational therapy students is inferior to that 
of experienced occupational therapists, which may be the 
reason for the only moderate inter-rater reliability in this study.

Study limitations
The readers are advised not to overinterpret the study result, 

because this study still has four limitations:
•   Only 24 participants took the tests in this study. The sample 

size is small.
•   This study was to explore the inter-rater reliability of SHTA 

between only one experienced psychiatric occupational 
therapist and one occupational therapy student. The 
representation of the study to judge study participants’ 

performance with one person in each group is doubtful. The 
potential risk of having type 1 error exists, through failure to 
reject a false positive. In future studies, we need to increase 
the number of both groups (experienced occupation therapists 
and occupational therapy students) to strengthen the finding 
of ICC relation.

•   These study participants were recruited on the basis of a 
convenience sampling. The representations of participants 
are also doubtful. Therefore, the findings may not be 
generalizable to other populations.

•   In this study, we did not consider study participants’ factors, 
such as education, gender, and age.

Summary
The “SHTA” is a novel iPad-based attention assessment 

tool with auditory stimuli, developed recently by psychiatric 
occupational therapists. The rating of ICC of SHTA between 
an experienced occupational therapist and an occupational 
therapy student had moderate reliability. We need to increase 
the numbers of both groups to strengthen the study finding of 
this pilot study.

Based on the findings of this study, we have two suggestions: 
First, we need to enhance the credibility of the inter-rater 
reliability, so that SHTA test should be done with a much larger 
sample size in future. Second, we also need to improve the 
guidance and training for inexperienced occupational therapists 
to improve accuracy and reduce the gap when testing with 
experienced occupational therapists in future.
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