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Development and Psychometric Evaluation of a Chinese Version of Auditory

Hallucination Risk Assessment Scale in Patients with a Diagnosis of Schizophrenia

Abstract

Aims and objectives: To develop a Chinese version of Auditory Hallucination Risk
Assessment Scale and evaluate its psychometric properties.

Background: Auditory hallucination, a common symptom in schizophrenia, has the potential
to cause harm to patients and the people around them. However, there has been a paucity of
suitable instrument developed in Asian region that can comprehensively and reliably assess
its risk and inform interventions.

Design: This study involved 2 stages, the development of the Auditory Hallucination Risk
Assessment Scale (AHRAS) and testing the psychometric properties of AHRAS. We
followed STROBE guidelines in reporting the study.

Methods: AHRAS items were developed based on Symptom Management Theory,
systematic literature review and findings of a qualitative study on the experience of auditory
hallucinations. The items were evaluated by content validity. AHRAS was then tested for
construct validity, concurrent validity, predictive validity, internal consistency and test-retest
reliability in a convenience sample of 156 patients with a diagnosis of schizophrenia.
Results: The final version of AHRAS has nine items. Two factors were extracted from

AHRAS which explained 57.74 % of the total variance. The score of AHRAS was strongly
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correlated with that of the Psychotic Symptom Rating Scales Auditory Hallucinations. Area
under the curve was 0.90 for the overall AHRAS score. Sensitivity (86.5%) and specificity
(80.0%) were maximal for a mean overall AHRAS score of 13.5, suggesting that this is an
appropriate threshold for differentiation. Cronbach’s alpha coefficient for internal consistency
was 0.82 and intra-class correlation coefficient for test-retest reliability was 0.84.
Conclusions: AHRAS has good reliability and validity. It can be used in clinical settings in

China and beyond to assess the risk of auditory hallucinations.
Relevance to clinical practice : AHRAS can serve as a tool for nurses and other healthcare

professionals to identify patients with high-risk auditory hallucinations, monitor the changes
of risk and inform nursing interventions.
Keywords: schizophrenia, auditory hallucination, risk assessment, scale, psychometric

evaluation

Introduction

Despite regular use of neuroleptic medication, many patients with a diagnosis of
schizophrenia still experience residual auditory hallucinations (Kane, 2007). Auditory
hallucination is the core and most common symptom in many patients with a diagnosis of
schizophrenia (Thomas et al., 2007). Patients who hear voices frequently, especially those

with vicious content, suffer enormously from emotional trauma, such as low self-esteem and
depression (Fannon et al., 2009; Ellett et al., 2017; Thomas, Mcleod, &Brewin, 2009). It

contributes profoundly to extreme behaviors such as suicide. A study found that 76% of
patients experienced unfriendly voices, 53% of patients had severe negative emotions, and
85% of patients could not distinguish real voices from auditory hallucinations (Phadke, 2015).
It was reported that harmful or dangerous command hallucinations occurred in 48% of

patients with mental illness, and 69% of patients in medium secure hospital units (Shawyer,

Mackinnon, Farhall, Trauer, & Copolov, 2003). Harmful command hallucinations can directly
lead to aggressive behaviors or self-mutilation (Barrowcliff, & Haddock, 2006; Shawyer,

Mackinnon, Farhall, Trauer, & Copolov, 2003). Patients without an effective coping strategy
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are more likely to harm themselves when inflicted with continual voices (Lee, Chong, Chan,
& Sathyadevan, 2004). It is thus vitally important for healthcare professionals to conduct

accurate and timely risk assessment of auditory hallucinations and to formulate interventions
to decrease voice-related harm. In this paper, risk assessment refers to evaluating patients’

odds of physically hurting themselves or others due to auditory hallucinations.

Background

Tools for assessing auditory hallucinations have been developed and can be categorized
into different types. There are scales assessing overall mental health condition which include
a category for hallucination assessment. The most well-known is the Positive and Negative
Syndrome Scale (PANSS), where item P3 measures not only auditory hallucination but also
other kinds of hallucinations such as olfactory hallucination. In addition, P3 emphasizes
hallucinations’ influence on patients’ thoughts and behaviors regardless of the specific
characteristics of hallucinations (e.g., pleasant or vicious) and patients’ response (€.g.,
positive or negative emotional response). The PANSS has been widely used, but it could lead
to inaccurate judgement of auditory hallucination risk. Since people experiencing pleasant
auditory hallucinations can be classified as severe in P3 but have low risk of self-harm or
harm to others. Many of the existing assessment tools involve the evaluation of physical
characteristics of voices, including frequency, loudness, clarity, and location. Details vary
across different scales. Some are brief (e.g., The Psychotic Symptom Rating Scales-Auditory
Hallucinations [Telles-Correia et al.,2017], and Auditory Hallucinations Rating Scale

[Hoffman et al., 2003]) while others are relatively extensive (e.g., Matsuzawa Assessment
Schedule for Auditory Hallucinations [Hayashi, Igarashi, Suda, &Nakagawa, 2004]). Almost

all these scales involve measuring other aspects of voices, such as origin of voices and
voices’ disruption to life, some of which have little to do with the risk of voices. There are

scales focusing on specific aspects of voices. For example, the Beliefs about Voices

Questionnaire-Revised (Chadwick, Lees, &Birchwood, 2000) is used to assess patients’

belief about voices; the Voice and You Scale (Hayward, Denney, Vaughan, & Fowler, 2008)
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is used to assess the relationship between those hearing voices and voices themselves;
Responses to Auditory Hallucinations Questionnaire (Mann &Pakenham, 2006) is used to

assess patients’ responses to voices.
Thus far, to the best of the researchers’ knowledge, there is no scale that

comprehensively and solely assesses the risk of auditory hallucinations. The Unpleasant
Voices Scale (UVS) (Gerlock, Buccheri, Buffum, Trygstad, & Dowling, 2010) was developed

to assess voice-related risk, but it is very limited, covering only areas such as the frequency of
unpleasant voices, harmful command voices, and patients’ compliance; and does not
accurately and comprehensively assess the risk. The Harm Command Safety Protocol’s
measurement is more concise, but only focuses on three components (patients’ intent and plan

to harm themselves or others, and history of doing harm) (Gerlock, Buccheri, Buffum,
Trygstad, & Dowling, 2010).

Another issue is related to who should assess a patient’s voice-related risk - patients, or
healthcare professionals. We believe it should be patients. Although patients with severe
mental illness may deny their mental problems, they can still feel the real disturbance of

voices and, in most cases, are willing to actively report the voices they hear (Suryani, Welch,
& Cox, 2013). Some patients may be reluctant to communicate with others due to their

disease or personality factors. Self-rated scales address this problem because they do not
involve patients in verbally communicating with others. They also consume less of a nurse’s
time. Finally, self-report questionnaires not only reflect information that is usually gathered

with interviewer-rated instruments, but they also collect more personal, insightful information
about patients’ subjective experience (Kim et al., 2010; Jeong et al., 2017). Thus far, all the

existing assessment tools for auditory hallucination are developed in western countries and
validated with Caucasian populations. There may be cultural differences in Asian settings in
relation to the perception of auditory hallucination risk.

Thus, the objectives of the study were to develop a self-rating tool, in Chinese language,
for quick and accurate auditory hallucination risk assessment and conduct psychometric

evaluation of this new tool.
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Methods
Study design

This was a cross-sectional and observational survey designed to test the psychometric
properties of a new tool Auditory Hallucination Risk Assessment Scale (AHRAS). We
followed the Strengthening the Reporting of Observational Studies in Epidemiology
Statement (STROBE) in reporting this study (See Supplementary File 1) (von EIm et
al., 2014).

Settings

Four psychiatric hospitals in Shanghai, China.

Development of the AHRAS
Item generation

The AHRAS was developed based on the concepts of Symptom Management Theory
(SMT). SMT addresses symptom experience, symptom management strategies, and outcomes
(Dodd et al., 2001). It is important to understand patients’ experience of auditory
hallucination and to manage its risk. Thus, we used the framework of the symptom
experience (perception, evaluation, and response) in SMT to determine and organize the
components of AHRAS.

The items of AHRAS were generated from a systematic review of existing auditory
hallucination assessment tools and prior voices risk-related studies, as well as from a

qualitative study on the experience of auditory hallucinations in patients with a diagnosis of

schizophrenia (Hoffman et al., 2003; Gerlock, Buccheri, Buffum, Trygstad & Dowling,

2010;Haddock, McCarron, Tarrier, & Faragher,1999; Wang & Shi, 2019). The research team

which consisted of experienced psychiatric nurses, psychiatrists and graduate students
generated the items. The original AHRAS consisted of 12 items. Four items (frequency,
duration, loudness and realness) were related to patients’ perception of auditory

hallucinations; two items (unfriendly content and its proportion) were related to patients’
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evaluation on auditory hallucinations; and six items (degree of anger, frequency of anger,
degree of distress, degree of tolerance, patients’ control of voices, history of obeying voices
leading to self-harm or harming others) were related to patients’ response to auditory

hallucinations.

Content validity
Two rounds of expert panel consultation (Hsu & Sanford, 2007) were conducted with

the aim to test the content validity and to make cultural and wording adjustments. A total of
16 experts were involved. They were psychiatrists, psychiatric nurses, and psychiatric
academics. Most of them have master’ s degree or above. AHRAS was sent to them by email.
They rated their degree of agreement for each item as: agree, revision needed, or disagree,
and provided comments on the items for further revision. The importance of each item was
then rated quantitatively from 1-5 respectively representing: not important, less important,
moderately important, important, very important. Finally, the experts were invited to
complete a rating form which assessed their degree of authority on the evaluated items (Cr).
Ca represents experts’ judgment criteria for the items, including theoretical analysis, practical
experience, literature review and intuition. Experts chose the degree of reliance on each
criterion when judging the items. The degree of reliance is from high to low. For the
“theoretical analysis”, it was assigned 0.3,0.2,0.1; for the “practical experience”, it was
assigned 0.5,0.4,0.3; for the “literature review”and “intuition”, they were both assigned
0.1,0.1,0.1. Ca is the total degrees of these four criteria. Cs represents experts’ familiarity
with the items, ranging from “very familiar” to “unfamiliar”, and assigning from “0.9” to
“0.1”. Cr is measured using the following formula: Cr=(Ca+Cs)/2(Hu et al., 2019). In the
process of statistical analysis, Cr greater than 0.7 is considered acceptable (Tan et al.,2007).
The mean importance score of each item should be greater than 4, otherwise the item will be
deleted (Hu et al., 2017). CV is the variation degree of experts’ opinions about the items and
is the standard deviation divided by the mean. CV of each item should be less than 20 %,
otherwise the item will be deleted (Hu et al., 2017).

In round one, the expert panel provided 50 comments and 25 of them were adopted after
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discussion among the research team. The results showed that Cr was between 0.75-0.95 and
the mean importance score of each item was 4.31-5.00. Both met the above-mentioned
criteria for Cr and importance score. The item “In the previous one week, how often did
voices arouse your anger?”” was deleted because its CV was greater than 20% (22.2%).

The revised AHRAS was sent to all experts again for further comments. Round two
returned 22 comments with 11 of them adopted. All items met the criteria. In this round, two
items were added: number of voices, and share voices with family members or medical staff.
After this round, the AHRAS has a total of 13 items which are categorized into three
dimensions. Perception dimension included frequency, duration, loudness and number of
voices. Evaluation dimension included realness, unfriendly content and its proportion.
Response dimension included degree of anger, degree of distress, degree of tolerance,
patients’ control of voices, history of obeying voices leading to self-harm or harming others,

share voices with family members or medical staff.

The Psychometric Evaluation of the AHRAS
Participants

From March to July of 2019, in-patients with auditory hallucinations were recruited
from four psychiatric hospitals in Shanghai by convenience sampling. Inclusion criteria were:
in-patients who have a diagnosis of schizophrenia by their attending psychiatrists according
to International Classification of Diseases, Tenth Edition (ICD-10) criteria; the existence of
auditory hallucinations one week before the survey; having abilities to read, write and
communicate in Chinese; being able to provide informed consent. Exclusion criteria were:

severe intellectual disability, and severe violent or self-harm tendency.

Sample size

The sample size was calculated based on 10 participants per item (Kline, 2005). Thus
130 participants should be sufficient. Taking into account of drop out and incomplete
questionnaires, a total of 162 patients were invited to participate in the study. Finally, 156
patients were included in the study analysis as 4 patients refused to continue with the
questionnaires during the process, and 2 patients were interrupted by family visit thus could
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not complete the questionnaires.

Instruments

AHRAS contains 13 items with three dimensions: perception, evaluation, and response.
Each item is rated on a 5-point Likert scale from 0-4 with higher scores indicating higher
risk.

The Psychotic Symptom Rating Scales-Auditory Hallucinations (PSYRATS-AH) was
used to test the concurrent validity of AHRAS. It is a 4-factor scale used to measure the
severity of auditory hallucinations and contains 11 items (Telles-Correia et al.,2017). Factor
one includes amount and degree of negative content, amount and intensity of distress,
disruption to life. Factor two includes frequency and duration of auditory hallucinations.
Factor three includes loudness and controllability. Factor four includes location and origin of
voices. Each item is rated on a Likert scale from 0-4 with higher scores indicating more

severe auditory hallucinations.

Data collection

The student researcher (first author) was a student studying her master programme in a
tertiary psychiatric hospital. She had access to hospitalized in-patients in the study venues.
The head nurses of the hospitals introduced the researchers to eligible patients according to
inclusion and exclusion criteria. The student researcher met with individual potential
participants, provided them with information and the participant information sheet, explained
the study to them in details, and allowed them to ask questions. Those who agreed to
participate signed the informed consent. The student researcher distributed the AHRAS to
patients, which was completed by patients themselves. One of the team members who is a
psychiatric nurse and professionally trained to conduct face to face structured interviews with
patients, administered the PSYRATS-AH. She read the items and recorded participants’
response on the questionnaire. The data collection of two researchers was conducted at
different time of a day in a quiet and private room in the wards.

A test-retest of AHRAS was conducted six to eight days after the first test to a smaller
subgroup of the participants (n=36) who were available and willing to do the retest.
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Statistical analysis

SPSS (IBM Corp. Released 2015. IBM SPSS Statistics for Windows, Version 23.0.
Armonk, NY: IBM Corp.) was used. CR value was used to delete items that could not well
distinguish high-risk participants from low-risk ones. The AHRAS score of 156 patients was
ranked from high to low. The upper and lower 27 % of patients were regarded as group A and
group B respectively. Then the means of each item were compared between groups using
independent sample t-test, items without statistical significance (p>0.05) were deleted (Zhu et
al., 2019). Next, item-total correlation coefficient was used to delete items that had minor
relations (0.4 or lower) to the total scores of AHRAS (Reinius et al., 2017). Finally, according

to the results of exploratory factor analysis (EFA), we deleted items with less than a 0.5
loading value (Parker & Waller, 2017).
The Cronbach’s alpha coefficients for the entire scale and different factors were

calculated, those items that were no lower than 0.5 were accepted (Dullie, Meland, Hetlevik,

Mildestvedt & Gjesdal, 2018). The intra-class correlation coefficient (ICC) was calculated

between the first test and retest of AHRAS. Different values represented different levels of
reliability (0-0.2, poor; 0.3-0.4, fair; 0.5-0.6, moderate; 0.7-0.8, strong; and >0.8, excellent)
(Potkin et al., 2016).

Pearson correlation test was conducted among total mean scores of each factor and the
AHRAS total mean scores. Good correlations across factor scores indicate that factors are
measuring similar but distinct sub-constructs while good correlations between factor scores
and AHRAS total scores mean that the factors and the composite scores are measuring the
same construct (Feng et al., 2020).

In terms of concurrent validity, Pearson correlation test was conducted between AHRAS
and PSYRATS-AH. For predictive validity, we defined a score of PSYRATS-AH greater than
or equal to 22 as high voice-related risk and a score less than 22 as low voice-related risk. We
used receiver operating characteristics (ROC) analysis to determine the cut-off score that

optimizes classification.
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Ethical considerations

This study was approved by the ethics committee of the Shanghai Mental Health Center,
Shanghai Jiao Tong University School of Medicine (reference no: 2017-36R). Written
informed consent was obtained from the participants. The participants were informed of all
study details. Their participation was voluntary, and they had the right to withdraw from the
study at any time. Whether they participated or not would have no implication to the services
that they received. The information that they provided would be kept confidential and their

names would not be associated with any of the data or study report.

Results
Study participants

A total of 156 patients participated in this study. More than one-half of the participants
were unmarried (n=91, 58.3%). There were almost equal number of male (n=69, 44.2 %) and
female participants (n=87, 55.8 %). More than half of the participants (n=100, 64.1%) had a
junior or senior high school of education. More than one-third of the participants (n=64, 41%)
had a history of violence. However, most participants had no insight into their mental illness

(n=97, 62.2%). The participants’ characteristics are presented in Table 1.

Item analysis

After comparing the means of each item between group A (42 participants with the
highest AHRAS scores ) and group B (42 participants with the lowest AHRAS scores), item
13 “In the previous one week, did you actively tell your family members or medical staff
about the voices?”” showed no statistical significance (t=—1.37, p=0.174), and was deleted
(Zhu et al., 2019). Table 2 presents the CR value of all items in the AHRAS. After the
analysis of item-total correlation coefficients, another three items were deleted for their low
correlations with the total scores of AHRAS (0.4 or lower). They were item 4 “In the
previous one week, how many voices did you hear every time generally?” (r=0.38, p<0.001),
item 5 “In the previous one week, to what extent did you think the voices were real?”’(r=0.36,
p<0.001), and item 12 “In the previous one year, did you follow command voices to harm
yourself or others?” (r=0.31, p<0.001). After this procedure, 9 items were left in AHRAS.
This article is protected by copyright. All rights reserved



They were frequency, duration and loudness in perception dimension; unfriendly content and
its proportion in evaluation dimension; and degree of anger, degree of distress, degree of

tolerance, patients’ control of voices in response dimension.

Construct validity
Construct validity was assessed by EFA as well as correlations across factor scores. The

Kaiser-Meyer-OlKkin test for sampling adequacy was 0.83, indicating that the items of this
scale were sufficiently correlated to conduct a factor analysis (Stuart, Sartorius, Liinamaa, &

Images Study Group,2014). EFA was conducted using the principal component method of
extraction followed by varimax rotation. All the variables had a 0.5 or greater loading value
and thus, were retained. The scree plot indicated that among the nine components of AHRAS,
only two of them had eigenvalues that were greater than 1(Figure 1). Table 3 presents the
specific eigenvalues and variance contribution rate of each component of AHRAS. The
AHRAS consisted of two factors, accounting for 57.74% of the total variance. One factor was
“subjective feelings”, including unfriendly content and its proportion, degree of anger, degree
of distress, and degree of tolerance. The other was “objective characteristics”, including
frequency, duration, loudness and patients’ control of voices (Table 4). The Pearson
correlation coefficient of the two factors was 0.43 (p<0.001), which was moderate correlation.
The correlation coefficients between factor scores and the AHRAS total scores were 0.89
(p<0.001) and 0.79 (p<0.001), respectively which were considered strong correlation
(Cohen,1992).

Concurrent validity
The total score of AHRAS has strong positive correlation with that of PSYRATS-AH (r=
0.85, p<0.001). All factors of PSYRATS-AH (except factor 4) have significant correlation
with factors in AHRAS (Table 5).
Predictive validity

According to the classification of PSYRATS-AH score, there were 96 patients who had
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high voice-related risk and 60 patients who had low voice-related risk. The area under the
curve was then calculated and the best cut-off score was determined by Youden index
(sensitivity + specificity - 1) (Dong et al., 2020). The results showed that the area under the
curve was 0.90, the standard error was 0.03, and the 95% confidence interval was 0.85-0.95
(p<0.001). When the total score of AHRAS was 13.5, Youden index was the largest, which
was 0.67. In such case, the sensitivity was 86.5%, and the specificity was 80.0%. Therefore,
the critical value of AHRAS was 14. Scores that were higher than or equal to 14 indicated
existing high risk of auditory hallucination (95 cases), and scores that were lower than 14
indicated low risk of auditory hallucination (61 cases). The ROC curve of AHRAS is

presented in Figure 2.

Reliability

The Cronbach's alpha coefficient of each factor was 0.83 and 0.69 respectively and was
0.82 for the whole scale which indicated good internal consistency. The test-retest ICC of the
total scale was 0.84, which indicated that the scale has excellent stability over six to eight

days.

Discussion

This paper reported the development and psychometric evaluation of AHRAS. To the
best of our knowledge, the study is the first of its kind in China and Asian region. The
AHRAS was developed based on the theoretical framework of SMT and current evidence
from a qualitative study and systematic review. The AHRAS was tested through a rigorous
process. It demonstrated good validity and reliability.

However, the 2-factor structure extracted from EFA in the study was not the same as the
3-dimension structure based on the framework of symptom experience in SMT which
included perception (frequency, duration, loudness), evaluation (unfriendly content and its
proportion) and response (degree of anger, degree of distress, degree of tolerance, patients’
control of voices). The item “patients’ control of voices” was incorporated into the original
perception dimension to construct factor 2 (objective characteristics). The remaining items of
response dimension were combined with items in the evaluation dimension to form factor

This article is protected by copyright. All rights reserved



1(subjective feelings). Although the distribution of items changed, each item still reflects
patients’ perception of, evaluation on or response to voices. Thus, compared with previous
instruments, the newly developed AHRAS improved the accuracy of predicting risk. The
results of EFA also indicated that we could consider voice-related risk from two rather than
three dimensions (perception, evaluation and response), namely patients’ subjective feelings
and objective characteristics related to voices.

Concurrent validity analysis found that the total score of AHRAS was highly correlated
with that of PSYRATS-AH, which can be partially explained by several items they share.
Likewise, factor 1 of AHRAS (subjective feelings) was closely related to factor 1 of
PSYRATS-AH (emotion characteristics and disruption) which integrated negative content,
negative content proportion and distress into one factor (Telles-Correia et al., 2017). However,
correlations between all factors of AHRAS and factor 4 of PSYRATS-AH were not
significant, which meant that the risk of voices was not related to the location and origin of
voices. PSYRATS-AH served as the item source of AHRAS and the tool to test its concurrent
validity. However, they aim at different aspects of auditory hallucinations. The
PSYRATS-AH focuses on symptom severity assessment, the AHRAS is for risk assessment.
They have something in common but also have their unique consideration in item selection.
Those hearing pleasant voices can be rated as serious in PSYRATS-AH, but less risky in
AHRAS. The methods of evaluation are also different.

AHRAS, as a self-rating tool, could be more acceptable to patients, especially for those
who are unwilling to verbally communicate with others on voices due to personality or
disease factors. It could acquire more accurate data. Patients can complete AHRAS
themselves and even write down more personal feelings. Accurate assessment could
contribute to better quality of care.

As for predictive validity, the current study showed that the area under the curve was
0.90 (95% confidence interval was 0.85-0.95), indicating that the diagnostic efficiency of
AHRAS was good. The positive predictive value of AHRAS was 88.9% and the negative
predictive value was 82.2%, which meant AHRAS could recognize high-risk patients with
auditory hallucinations and has low probability of diagnostic errors. The Cronbach's alpha
coefficient of AHRAS was 0.82, indicating that AHRAS has good internal consistency. In
This article is protected by copyright. All rights reserved



addition, the test-retest ICC (0.84) of AHRAS indicated that the scale was stable over time.
In the development of the items for AHRAS, we combined the auditory hallucination
experience of Chinese patients with a diagnosis of schizophrenia as well as experts’ opinions
which took into account of the characteristics of Chinese patients. The final version of
AHRAS contains nine items. It is brief and comprehensive, thus easy to administer in clinical
settings. The AHRAS will be a good addition to the existing tools in assessing the risk of

auditory hallucination in Chinese patients.

Limitations

Many psychiatric diseases have symptoms of auditory hallucination (Shinn et al., 2012).
This study only included participants with a diagnosis of schizophrenia. Thus, the study
results may not be able to generalize to patients with other diagnoses. In addition, this study
was conducted in Shanghai. The results may not be able to be generalized to other areas of

China, thus further studies are needed.

Conclusion

The AHRAS is a brief, reliable and valid tool that has been culturally adapted to assess
voice-related risk of Chinese patients with a diagnosis of schizophrenia. The AHRAS
contributes to improving auditory hallucination risk assessment. It is an addition to the
available assessment tools of auditory hallucination. It is a new clinical tool that can be
applied in clinical settings in China and beyond. Further researches should focus on
examining the feasibility of applying AHRAS to patients who do not have a diagnosis of
schizophrenia but are suffered from auditory hallucinations, and patients in other geographic

areas in China outside Shanghai.

Relevance to clinical practice

Patients with high risk of auditory hallucinations can be identified by AHRAS which can
inform nurses of specific aspects of risk, such as subjective feelings (e.g., distress, anger) and
objective characteristics (e.g., lack of control methods). Prompt interventions can be taken by
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nurses to reduce voice-related risk. In addition, AHRAS can also be used to monitor the

changing risk of auditory hallucinations when patients are under treatment.

Impact Statement

AHRAS is a brief, comprehensive and useful tool for psychiatric nurses to identify
patients with high-risk auditory hallucinations.

The results of AHRAS can inform healthcare professionals of specific voice-related risk

and help to formulate corresponding interventions to reduce risk.
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Tables

Table 1. Participants characteristics (n=156)

Item Mean (SD) N (%)
[lIness Duration(year) 15.47 (12.84)

Age 39.61 (15.78)

Sex

This article is protected by copyright. All rights reserved



Male

Female

Marital Status
Unmarried
Married

Divorced
Widow/Widower
Other status
Education Level
Primary school or lower
Junior high school
Senior high school
Junior college
University or above
Disease Insight
No

Partial

Complete
Violence History
No

Yes

Family History
No

Yes

MECT

No

Yes

Occupation

No

This article is protected by copyright. All rights reserved

69 (44.2)
87 (55.8)

91 (58.3)
45 (28.8)
15 (9.6)
3(1.9)

2 (1.3)

9 (5.8)

29 (18.6)
71 (45.5)
18 (11.5)
29 (18.6)

97 (62.2)
53 (34.0)

6 (3.8)

92 (59.0)
64 (41.0)

115 (73.7)
41 (26.3)

88 (56.4)
68 (43.6)

74 (47.4)



Yes 36 (23.1)
Retired 28 (17.9)

Student 18 (11.5)

Note. MECT, Modified Electra Convulsive Therapy.

Table 2. The CR value of items in AHRAS

Item Upper27% Lower27% t p
patients patients

(MeanzSD) (Mean£SD)
Frequency 3.26x£1.08 1.69+0.81 -7.53 <0.001
Duration 2.98+1.39 0.76+0.98 -8.44 <0.001
Loudness 2.55%1.02 1.05+0.82 -7.42 <0.001
Number of voices 1.98+1.22 0.57+0.94 -5.91 <0.001
Realness 3.21+0.90 2.26%1.34 -3.82 <0.001
Unfriendly content 3.07+0.81 0.67+1.12 -11.29 <0.001
The proportion of 3.17£0.91 0.69+0.84 -12.97  <0.001
unfriendly content
Degree of anger 2.29+1.37 0.31+0.52 -8.76 <0.001
Degree of distress 2.69+1.20 0.43+0.55 -11.12  <0.001
Degree of tolerance 2.86x£1.14 1.19+0.74 -7.95 <0.001
Patients’ control of 3.19+£1.13 1.52+1.52 -5.71 <0.001
voices
Compliant history of 0.98+1.41 0.29+0.67 -2.87 0.006
harmful command
voices
Share voices with 2.90+1.28 2.50+1.42 -1.37 0.174

family members or

medical staff

Note. AHRAS, Auditory Hallucination Risk Assessment Scale.
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Table 3. Eigenvalues and variance contribution rate of each component of AHRAS

Component Eigenvalue Variance (%) Cumulative variance (%)
1 3.77 41.84 41.84

2 1.43 15.90 o57.74

3 0.81 8.98 66.72

4 0.71 7.87 74.59

5 0.67 7.40 82.00

6 0.55 6.09 88.09

7 0.39 4.37 92.45

8 0.37 4.12 96.57

9 0.31 3.43 100.00

Note. AHRAS, Auditory Hallucination Risk Assessment Scale.

Table 4. The exploratory factor analysis of AHRAS

Item Factorl Factor2 Extracted

Communalities

1.In the previous one week, how often did the 0.14 0.81 0.68
voices appear in an average level?

0.Voices appeared less than once a week

1.Voices appeared at least once a week

2.\oices appeared at least once a day

3.\Voices appeared at least once an hour

4.\oices appeared continuously or almost

continuously, or were interrupted for a few

seconds or minutes.
2.In the previous one week, how long did the 0.85 0.73

voices last every time in an average level?
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0.Voices lasted for a few seconds at a time

1.\oices lasted for several minutes to half an

hour at a time

2.\oices lasted for more than half an hour but

less than 1 hour at a time

3.Voices lasted for several hours at a time

4.\oices were not interrupted or interrupted

for a few seconds or minutes
3.In the previous one week, how loud were the 0.36 0.53
voices you heard in an average level?

0.\Voices were too light to hear

1.\oices were audible

2.\oices were moderate

3.\Voices were loud

4.\oices were noisy
4.In the previous one week, what unfriendly 0.78
content did the voices contain? (if more than one
option below matches you, choose the larger
number)

0.There was nothing unfriendly in voices

1.\Voices commented on others, not on me

2.\oices told me what | should not do or how

to do something

3.\Voices insulted me, spoke ill of me or

threatened to hurt me or my family members

4.\Voices commanded me to hurt myself,

others or the surrounding environment
5.In the previous one week, among all the 0.80 0.20

voices you heard, what was the proportion of
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0.61

0.68



unfriendly voices?

0. no unfriendly content

1.< 10% of the content was unfriendly

2.< 50% of the content was unfriendly

3. 50% - 80% of the content was unfriendly

4. > 80% of the content was unfriendly
6.In the previous one week, to what extent did 0.78 0.15 0.63
the voices arouse your anger generally?

0.Voices did not make me angry

1.Voices made me a little angry

2.\oices made me moderately angry

3.Voices made me very angry

4.\oices made me extremely angry
7.In the previous one week, to what extent did 0.77 0.18 0.62
the voices distress you generally?

0.Voices did not distress me

1.\oices distressed me a little

2.\oices distressed me moderately

3.Voices distressed me a lot

4.\oices distressed me extremely
8.In the previous one week, to what extent could 0.63 0.26 0.46
you endure the voices?

0. I enjoyed voices

1. I could live in peace with voices

2. | could barely stand voices, but I hoped it

would disappear soon

3.1 could not stand voices

4.1 could not stand voices at all

9.In the previous one week, how well could you 0.17 0.59 0.38
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control the voices?
0.1 could always banish or ignore voices
easily
1.1 could reduce or ignore voices most of the
time
2.1 could reduce or ignore voices for about
half the time
3.1 could occasionally reduce or ignore voices
4.1 could not do anything to reduce or ignore

voices

Note. Bold values represent successfully loading (>0.5) onto the factor.

AHRAS, Auditory Hallucination Risk Assessment Scale.

Table 5. Pearson correlations between AHRAS and PSYRATS-AH(n=156)

AHRAS PSYRATS-AH
Factor 1 Factor 2 Factor 3 Factor 4 Total score
Factor 1 0.88 0.30 0.28 0.11 0.80
(p<0.001) (p<0.001) (p<0.001)  (p=0.190) (p<0.001)
Factor 2 0.34 0.85 0.52 0.08 0.62
(p<0.001) (p<0.001) (p<0.001)  (p=0.343) (p<0.001)
Total score  0.77 0.63 0.45 0.11 0.85

(p<0.001) (p<0.001) (p<0.001) (p=0.173) (p<0.001)

Note. AHRAS, Auditory Hallucination Risk Assessment Scale.
PSYRATS-AH, Psychotic Symptom Rating Scales-Auditory Hallucinations.

Figure 1. The scree plot of AHRAS
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Figure 2. The ROC curve of AHRAS
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