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Introduction: The Nepean Beliefs Scale by Brakoulias et al. is an interview-based multidimensional instrument that measures pathological beliefs in various psychiatric disorders. This study examined the reliability and validity of Nepean Beliefs Scale (NBS) for delusions and overvalued ideas in patients with chronic-phase schizophrenia. Methods: Multiple raters at two healthcare settings examined the beliefs of 28 individuals with schizophrenia using the NBS. Concurrently, PANSS, PDI-21, BCIS, PHQ-9 and GAD-7 were administered.

Results: The NBS had high reliability and correlation with relevant scales.

Discussion: The NBS was found to have sufficient reliability and validity for assessing the pathological beliefs of patients with chronic schizophrenia. Although NBS is an easy-to-instruct instrument, it should be noted that appropriate explanations and examples should be added to instructions to obtain reliable responses from patients with chronic schizophrenia.
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1 Introduction

The Nepean Beliefs Scale (NBS) is an objective rating scale developed by Brakoulias et al. (1) at the University of Sydney, that examines obsessive thoughts and overvalued ideas. An overvalued idea is cross-diagnostic symptom that can occur in many psychiatric disorders. However few scales exist to quantitatively measure it. The Brown Assessment of Beliefs Scale Adult Version (2) and the Overvalued Ideas Scale (3) are pioneering scales; the NBS was developed as a simplified version of these scales. The NBS uses a 0–4 five-point scale to assess five items of overvalued ideas: conviction, fixity, fluctuation, resistance, and reasonableness of belief through an interview.

Although initially developed to examine obsessions, NBS has been suggested to be reliable and valid when used to assess overvalued ideas in anorexia nervosa (4) and delusions and pathological beliefs in acute psychosis (5). In particular, the subjects in Rajendran et al.’s study were diverse, including those with schizophrenia, schizoaffective disorder, bipolar affective disorder, delusional disorder, substance/drug-induced psychotic disorder, and short-term psychotic disorder. High reliability and validity of NBS for delusions and pathological beliefs provide evidence of the cross-diagnostic validity of this scale.

However, delusions in chronic-phase schizophrenia are presumed to be psychosocially modified because of the long course of the illness, and it is unclear whether the results would be the same as those obtained in acute-phase psychosis. If the NBS is reliable and valid when used with chronic schizophrenia, it will not only broaden the cross-diagnostic use of the NBS but may also be validated in longitudinal studies that assess long-term treatment effects. Furthermore, it may be helpful to examine the effects of cognitive behavioral therapy, which can be used to modify pathological beliefs regarding chronic conditions.

This multicenter study was a preliminary investigation of the reliability and validity of NBS for delusions in chronic schizophrenia. Clinical studies of the NBS have examined its validity by correlating it with existing overvalued idea scales such as the Brown Assessment of Beliefs Scale and the Overvalued Ideas Scale, but unfortunately Japanese versions do not exist. Therefore, we examined the validity of the Japanese version of the NBS by correlating it with self-administered scales that examine delusions and delusional ideation. In addition, the characteristics of delusions in chronic schizophrenia, as reflected in the NBS, are discussed based on a comparison with previous studies.



2 Methods


2.1 Preparation of the Japanese version of the NBS

After obtaining permission from the original author (Prof. Vlasios Brakoulias), the Japanese version of the NBS was prepared through Japanese translation, back-translation, and confirmation by the original author. Similar to the original version, the NBS consists of five items evaluated a five-point scale.



2.2 Participant selections

Outpatients aged between 20 and 65 years who had been diagnosed with schizophrenia and who regularly attended two hospitals, the Mental Support Soyokaze Hospital and Wakakusa Hospital, were included in the recruitment process. Medical history, sex, educational background, employment status, residential status, and ethnicity/race were excluded. These participants were recruited for a larger research project includes this study; in the recruited outpatients, people with a disease duration of more than 10 years were included in this study. Patients were recruited with the permission of their attending physicians after an ethical review at two hospitals affiliated with the research collaborators. A brief explanatory document was presented, and if the participants expressed interest, they were given a more detailed explanatory document and a consent form. Applicants were again evaluated using the Structured Clinical Interview for DSM-5 Disorders Research Version (SCID-5-RV) (6) and were considered study participants if they met the diagnostic criteria for schizophrenia. The exclusion criteria were coexisting obsessive-compulsive disorder, bipolar disorder, depressive disorder, neurodevelopmental disorders, and substance-related and addictive disorders. These disorders were used as exclusion criteria in the present study for comparison with data on schizophrenia in a near future study.



2.3 Study participants

Thirty-three individuals were recruited and 29 who met the requirements became study participants, one of whom refused to be retested; all analyses were performed on data from the remaining 28 participants.



2.4 Ethical review and costs

This study was approved by the Ethical Review Committee for Experimental Research on Human Subjects of Graduate School of Arts and Sciences, the University of Tokyo (Project No. 791–5). The costs of this research were covered by a JSPS Grant-in-Aid for Scientific Research (Project No. 22 K03096, PI: Takuma Ishigaki).



2.5 Scales used in the survey

The scales used, except the NBS, include The Positive and Negative Syndrome Scale (PANSS) (7), which is based on interviews with patients by trained assessors using a seven-point scale, with a score of 7 indicating the most severe illness. Only the delusion item was used in the present study. The 21-item version developed by Peters et al. The Delusions Inventory [PDI-21; (8, 9)], which lists as questions is a self-administered scale that assesses the number of delusional thoughts and the degree of preoccupation, conviction, and distress of such thoughts on a five-point scale: The Beck Cognitive Insight Scale (BCIS) (10, 11) is a self-administered, four-point scale (“not agree at all = 0 point” to “agree completely = 3 point”) with 15 items of insight into disease. The Patient Health Questionnaire-9 [PHQ-9; (12)] is a self-administered measure of the degree of depression, with each of nine items rated on a scale from “not at all = 1 point” to “every day = 4 point” for how often they are bothered. The Generalized Anxiety Disorder-7 [GAD-7; (13)] is a self-administered measure of anxiety, with each of the seven items rated on a scale from “not at all = 0” to “almost every day = 3.” The Japanese versions of the PHQ-9 and the GAD-7 are provided free of charge to members of the Japanese Society of Anxiety and Related Disorders.



2.6 Survey method

A 10-min practice video was created to ensure that all research collaborators watched and practiced with the NBS before beginning the survey. Because the participants were relatively old and chronically ill, it was expected that they would have varying degrees of cognitive dysfunction; although the NBS is inherently simple and easy to answer, it was possible that they would have difficulty understanding the questions and selecting answers. Therefore, we added a rating for ease of response, giving two points to those who were able to answer the questions using only the questions and options provided in the NBS, and one point to those who needed to provide examples or explanations for all items in the NBS. A score of 0.2 was subtracted for each item for which an example or explanation was provided. In other words, there were 2.0, 1.8, 1.6, 1.4, 1.2, and 1.0 points.

The NBS was rated by raters with at least 5 years of psychiatric practice. To examine the inter-rater reliability, the first survey was conducted simultaneously by two raters at each hospital (Raters 1 and 2). The second survey was conducted 2–4 weeks after the first evaluation by Rater 1. Raters 1 and 2 were psychiatric nurses or occupational therapists. The evaluation using the delusion item of the PANSS was also conducted by Rater 1, who received training.

If a participant had multiple delusions, they were asked to select the one that interfered the most with their life or caused the most distress, which was the subject of the evaluation.



2.7 Data analysis

SPSS® ver. 28 was used for all analyses.




3 Results


3.1 Attributes of participants

All participants were Japanese nationals who had grown up in Japan. The age, sex, duration of illness, and daily dose of medication of the participants were shown in Table 1.



TABLE 1 Descriptive statistics of all scales, socio-geographic and clinical data.
[image: Table1]



3.2 Examples of beliefs that were evaluated

Examples of participants’ beliefs are given below: “Poison has been put in my medicine without my knowledge, and it makes me sick,” “The neighbor is breaking into my room and spreading powder poison, and even though I lock the door and blind the window, he still gets in, and it keeps me up at night and makes me feel sick,” “Someone has been cutting my hair or burning it when I sleep at night, and when I ask them about it, they say they do not know and are lying,” “I am being told bad things about myself on TV,” “I am the president of a company, but salary has not been paid for a long time, and in time I will receive a large sum of money,” “I am being watched by others, so I must not move,” and “My grandmother is manipulating me and trying to make me look bad.”



3.3 Descriptive statistics of scales and correlation analysis

Table 1 presented the descriptive statistics for all scales.

The mean NBS total score from the first evaluation by Rater 1 was 14.93 (SD = 4.66). The NBS total score averaged 15.08 (SD = 4.83) for men and 14.81 (SD = 4.68) for women, with no significant differences between the sexes. The histogram of the total scores of NBS from the first evaluation by Rater 1 was shown in Figure 1.

[image: Figure 1]

FIGURE 1
 The histogram of the total score of NBS.


There were no significant correlations between the total score of NBS and age, duration of illness, or the amount of medication administrated.

The correlations between each scales showed Table 2.



TABLE 2 Correlations between NBS score and other scales.
[image: Table2]

The correlation between the total score of the NBS and the score of the PANSS delusion item as other objective rating scales is shown in Figure 2, because there is no Japanese version of the BABS.

[image: Figure 2]

FIGURE 2
 Correlations between NBS total score and score of PANSS delusion item.


Following the findings of Barton et al. (4), the NBS total score was classified into three levels: 0–10: “good/fair insight,” 11–15: “overvalued idea,” and 16–20: “delusional,” with four respondents having “good/fair insight,” nine having “overvalued idea,” and 15 having “delusional.”

The alpha coefficient of the NBS total score from the first evaluation by Rater 1 was 0.902. The mean of total NBS score from the second evaluation by Rater 1 was 15.29 (SD = 4.45). The intraclass correlation coefficient ICC (1.2) for the retest was 0.903 for total score, 0.863 for “conviction,” 0.776 for “fixity,” 0.878 for “fluctuation,” 0.749 for “resistance,” and 0.794 for “reasonableness of belief “(all p < 0.001).

The mean total NBS score as rated by Rater 2 was 14.21 (SD = 4.22). The ICC (2.2) between raters was 0.853 (p < 0.001) for total score, 0.754 (p < 0.001) for “conviction,” 0.724 (p < 0.001) for “fixity,” 0.836 (p < 0.001) for “fluctuation,” 0.664 (p = 0.003) for “resistance,” and 0.702 for “reasonableness of beliefs” (p = 0.001).

A rating for ease of response did not correlate significantly with other measures, including the NBS. The “resistance” of NBS and “self-certainty” of BCIS had negative correlations with this rating, but they were not significantly.

Table 2 shows the correlations between the NBS scores and each scale. There were significant correlations with the NBS total score and the PANSS delusion items, the number of “yes” items on the PDI-21, and the level of preoccupation, conviction, and distress, but not with the BCIS total score and subscales, PHQ-9, and GAD-7. The correlation coefficients between BCIS total score, self-reflectiveness, and self-confidence were 0.656 (p < 0.001) for total/self-reflectiveness, 0.716 (p < 0.001) for total/self-confidence, and − 0.057 for self-reflectiveness/self-confidence. The correlation between total BCIS and PDI-21 total scores was 0.471 (p = 0.011).




4 Discussion

NBS has been used to measure pathological beliefs in obsessive-compulsive disorder, acutely hospitalized psychosis, and anorexia nervosa patients, and has been found to be reliable and valid. This study was designed to confirm the feasibility of using NBS for assessing pathological beliefs in patients with chronic-phase schizophrenia during outpatient visits.

All the participants were diagnosed with SCID-5-RV schizophrenia. The mean duration of illness was more than 25 years, and the condition was considered chronic; the mean PANSS delusion item score suggested that participants had mild to moderate symptoms; the mean number of items answered “yes” on the PDI-21 was 8; the mean score of psychosis on the PDI-21 developed by Peters et al. (8) who developed the PDI-21, was 11.9, but all participants were hospitalized. Based on the results of the PANSS, PDI-21, and NBS, participants were those who were receiving ongoing treatment but had thoughts and beliefs that could be considered overvalued ideas or delusions.

The mean NBS total score in acute hospitalized psychosis in Rajendran et al. (5) was 15.99, and in anorexia nervosa in Barton et al. (4) was 14.30; therefore, the present mean of 14.93 is reasonable compared to these previous studies. In Barton et al. (4), six participants had “good/fair insight,” 10 participants had “overvalued idea,” and five participants were “delusional,” whereas in the present study, in order, four, nine, and 15, and the proportion of “delusional” among the number of participants was high. This also seems to be a reasonable result given the differences in disorders. These results suggest the validity of NBS for chronic-phase schizophrenia from a clinical perspective.

Owing to its high alpha coefficient, the NBS is considered a coherent and reliable instrument. In terms of the number of intraclass correlations, the retest reliability was higher than that reported by (5), while the inter-rater reliability was slightly lower. The reason for the higher retest reliability in the present study may be that the participants in the earlier study were inpatients in acute wards, their treatment was successful, and their overall condition had improved by the time of the second survey. Conversely, the delusional beliefs of patients with chronic schizophrenia persisted relatively stable.

The reasons why inter-rater reliability was somewhat lower in this study than in previous studies can be explained as follows. The two hospitals where the study was conducted were geographically distant (approximately 1,040 km). Although the research meetings were conducted online, the staff of the two hospitals had no experience in collaborating in clinical or research studies. Therefore, a practice video was created to align the raters’ proficiency levels, and they were trained prior to the survey. This was effective; and the results were statistically sound; however, the evaluations may not have been as consistent as those between members who worked together on many projects.

The NBS correlated well with the PANSS delusion item, an objective assessment of delusion, and PDI-21, a self-administered scale. However, correlations with the PHQ-9 and GAD-7, which measure depression and anxiety respectively, were not significant. These results suggest that the construct validity of the NBS was adequate; and that the NBS has high potential for use in measuring beliefs in chronic schizophrenia, as in the present study.

Cognitive impairment may be more severe in chronic schizophrenia than in other psychiatric disorders (14). Therefore, a scale that allows for a reliable survey in a short time and with a small number of items is clinically useful because it is less invasive for the interviewee and facilitates symptom assessment. In addition, although delusions often persist in chronic schizophrenia, the condition and its severity may shift over time, not as much as in acute cases (15), and a scale measuring only severe delusions may be inappropriate. As previous studies have shown, NBS is considered appropriate for examining various beliefs because it can examine a wide range of beliefs on the same scale, from obsessions and overvalued ideas to delusions in the acute phase.

Additionally, these results indicate that the targets for comparing pathological beliefs using NBS can be extended to chronic schizophrenia. We have been practicing the Metacognitive Training in Japan (16), and a meta-analysis demonstrated that this intervention improved delusions in schizophrenia (17, 18). However, the process of change of delusions is not yet known in detail. NBS may be useful for evaluating the effectiveness of such psychosocial interventions and for elucidating treatment mechanisms, and a project will be initiated to evaluate delusions in chronic-phase schizophrenia by NBS before and after the Metacognitive Training (JSPS Grant-in-Aid for Scientific Research, PI: Takuma Ishigaki).

It should be noted, however, that the mean rating score for ease of response was 1.21. Although the NBS is an easy-to-instruct and easy-to-respond scale, this score should have been closer to 2 if no additional explanation was needed for the participants. The present results suggest that to obtain reliable responses to the questions from at least middle-aged Japanese people with chronic schizophrenia, it is necessary to explain the meaning of the words used in the questions and provide some examples. Conversely, if such explanations are included, reliable responses can be obtained, as in the present study.

No association was found with insights into the disease as measured by the BCIS. The Japanese version of the BCIS showed sufficient internal consistency and reasonable correlation with the PDI-21, suggesting that the scale itself was not problematic. Further studies are needed to investigate the relationship between the NBS and the insight of diseases.


4.1 Limitations of the present study

In the near future, our research group plans to compare delusions in chronic schizophrenia with overvalued ideas or delusional beliefs in other mental disorders using NBS. We expect to eventually obtain data on approximately 50 subjects in each group; however, the number of subjects in this study was small. This is a preliminary study. However, as this study suggests the high validity and reliability of the NBS, we plan to proceed toward the final objective.

The Brown Assessment of Beliefs Scale and Overvalued Ideas Scale, which have been used in previous studies to confirm the validity of the NBS, do not have Japanese versions. Therefore, in this study, the delusion item of the PANSS, an objective scale, and the PDI-21, a self-administered scale, were used to confirm construct validity. However, criterion-related validity could not be verified.

The current study did not measure participants’ cognitive abilities. It is assumed that there is variability in such abilities in chronic schizophrenia (14). Difficulty in understanding or answering questions may be related to these and should be examined closely in the future.




5 Conclusion

This study showed that NBS is both reliable and valid when used in patients with chronic schizophrenia, provided that the assessor explains the questions carefully. Based on the NBS results, patients with chronic schizophrenia may have delusions and beliefs that belong to overvalued ideas. It is suggested that in the future, NBS may be useful not only for psychopathological comparisons of delusions and overvalued ideas, but also for long-term prognostic studies with therapeutic interventions such as cognitive behavioral therapy.
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