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Background: Patient-reported outcomes, or subjective evaluations directly reflecting the patient’s views, feelings, and judgments, are now being used to evaluate the outcomes of care and treatment of people with schizophrenia. In this study, we used an updated tool, the patient-reported impact of symptoms in schizophrenia scale (PRISS), translated into Chinese languages to assess the subjective experiences of schizophrenia patients.

Objective: This study aimed to test the psychometrics of the Chinese languages PRISS (CL-PRISS).

Method: This study used the Chinese version of PRISS (CL-PRISS), acquired from the harmonized English-language version. A total of 280 patients enrolled in this study were asked to complete the CL-PRISS, the positive and negative syndrome scale (PANSS), and the World Health Organization Disability Assessment Schedule (WHO-DAS). Construct and concurrent validity was tested using the confirmatory factor analysis (CFA) and Spearman correlation coefficient, respectively. The reliability of CL-PRISS was tested using Cronbach’s α coefficient and the internal correlation coefficient.

Results: Confirmatory factor analysis (CFA) analysis demonstrated three major factors in CL_PRISS: the first factor is productive experiences, the second factor is affective-negative, and the third factor experiences. The factor loadings between items and factors ranged from 0.436 to 0.899 (RMSEA = 0.029, TLI = 0.940, CFI = 0.921). The correlation coefficient between the CL_PRISS and PANSS was 0.845, and between the CL-PRISS and WHO-DAS was 0.886. The ICC of the total CL_PRISS was 0.913, and Cronbach’s α was 0.903.

Conclusion: The Chinese version of the PRISS (CL_PRISS) can be effectively used for assessing the subjective experience of Chinese patients with schizophrenia.
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Introduction

Schizophrenia is a chronic disabling disease, usually accompanied by delusion, hallucination, poverty of thought, apathy, avolition, blunted affect, behavioral disorganization, and cognitive impairments (1–3). More than 60% of patients with schizophrenia do not acquire long-term remission. Hence, this disease requires long-term management to reduce side effects and improve the long-term treatment effect (4–6). Patients with schizophrenia are monitored at regular intervals using multiple assessment tools to check the effect of the ongoing treatment and changes in care management (7–9). Each of the tools used to assess the symptoms of schizophrenia patients has priority and assesses only a hand full of symptoms at a time. Among these tools, the positive and negative syndrome scale (PANSS) is considered the gold standard. It is used to assess the core symptoms of schizophrenia (10). The other frequently used tools are the brief psychiatric rating scale (BPRS) (11), the psychopathology rating schedule (PRS) (12), the scale for the assessment of negative symptoms (SANS) (13), and the scale for the assessment of positive symptoms (SAPS) (14). Though these frequently used tools can assess patients with schizophrenia from multiple or specific dimensions, they are all observer rating scales. These tools do not provide information on patients’ subjective experiences with schizophrenia.

Accompanied by the progress of world health management, schizophrenia long-term management also needed advancement (15–19). Based on this background and the patients’ experience, management (including antipsychotic, lifestyle, and rehabilitation managements) was proposed (15, 20, 21). Back on this ground, patient-based healthy management was developed in the last two decades in the clinical practices of patients with mental disorders (22, 23). To the best of our knowledge, only about 16.6% of patients with schizophrenia can achieve recovery after accepting antipsychotic treatment (24). Due to the lower recovery of patients with schizophrenia, long-term regular evaluation and treatment should be administrated by tailored antipsychotic agent treatment in clinical practices (25). Tailored treatment is needed to precisely evaluate patients with schizophrenia from multiple dimensions (25, 26). Because patients with schizophrenia need regular evaluation, assessment tools should be feasible for clinical use (27).

Involving patients in their healthcare and assessing the benefits of treatment from the patient’s perspective is becoming increasingly popular and is thought to be useful in the prognosis of many diseases and disorders. The Food and Drug Administration (FDA) advocates the use of patient-reported outcomes and defines it as “any report of the status of a patient’s health condition that comes directly from the patient without interpretation of the patient’s response by a clinician or anyone else” (28). Studies have shown that patient-rated outcome from schizophrenia patients provides a better guide to the quality of care and shows consistent positive associations between patient-reported experience and clinical effectiveness.

There are many patient-reported outcome measures (PROMs) designed to assess patients with schizophrenia. Each of these measures has different conceptual perspectives that can be condition-specific, such as the schizophrenia quality of life scale, or generic, like Warwick-Edinburgh mental wellbeing scale, which applies to more than one mental health condition. The three-level EuroQoL five-dimension (EQ-5D) and the short-form six-dimension (SF-6D) are used for preference-based measures. Miller and Chouinard (12), in their review, identified 70 PROMs used to evaluate patients with schizophrenia. These tools are categorized into six domains that focus on health-related quality of life, insight, depression/feelings, treatment-related illness symptoms, or caregiver/family. Some questionnaires also relate to personality measurement, communication between patients and clinicians, and service satisfaction. However, the authors concluded that none of these tools used singularly was sufficient to give a clear understanding of the condition and treatment effects in schizophrenia patients, and there is a need for developing new PROMs tools.

In this study, we tested the patient-reported impact of symptoms on schizophrenia scale (PRISS) developed by Moreno-Küstner et al. (29) to assess the subjective impact of reported experiences related to the main symptoms in patients with schizophrenia. The structural and convergent validity, test-retest reliability, and internal consistency of this tool were conducted in outpatient and community rehabilitation settings in Spain (29). This tool is ideal for clinical use and can be used on patients with schizophrenia requiring long-term treatment. To use this tool on Chinese patients, we translated the PRISS into a Chinese language version. Here, we report the validity and reliability of the Chinese language PRISS (CL-PRISS) in schizophrenia patients.



Materials and methods


Participants

All subjects were recruited from the Department of Psychiatry of Tianjin Anding Hospital, the Department of Psychiatry of Tianjin Fourth Center Hospital, and the Department of Psychiatry of Wenzhou Seventh Peoples’ Hospital from September 2021 to October 2022. The inclusion criteria were: (1) ≥ 18 years; (2) diagnosed with schizophrenia by a professional psychiatrist according to the criteria of DSM-IV; (3) the patients had insight; (4) the patients’ symptoms were stable; (5) could understand the CL-PRISS, (6) could self-report their subjective experiences clearly; (7) without intellectual disability; (8) without neurodegenerative disease; (9) without a history of personality disorder; (10) without substance abuse, except mild nicotine dependence according to the Fagerstrom test for nicotine dependence (FTND) (30); (11) without brain trauma; and (12) without any other factors which possibly interfere with the subject insights. The exclusion criteria were: (1) moderate and severe nicotine dependences; (2) having a history of other mental disorders, such as combined with depression; (3) having IQ < 80; (4) with a history of epilepsy; and (5) with a history of severe physical disease. The Ethics Committee of Tianjin fourth Center Hospital approved this study (IRB No. TW- 2022-08-22). All the guardians of the subjects provided signed informed consent.



PRISS introduction

The PRISS has 28 items. They are as follows: (1) delusions; (2) conceptual disorganization; (3) hallucinations; (4) excitement; (5) grandiosity; (6) suspiciousness; (7) hostility; (8) blunted affect; (9) poor rapport; (10) passive social withdrawal; (11) difficulty in abstract thinking; (12) lack of spontaneity; (13) stereotyped thinking; (14) somatic concern; (15) anxiety; (16) feelings of guilt; (17) tension; (18) mannerisms; (19) depression; (20) motor retardation; (21) uncooperativeness; (22) unusual thought content; (23) disorientation; (24) poor attention; (25) disturbance of volition; (26) poor impulse; (27) preoccupation; and (28) active social avoidance. The four characteristics of PRISS (presence, frequency, worry, and interference with daily life) are recorded for each item. The PRISS is a rater scale. The experience level of subjects is assessed with a Likert scale. For example, the frequency of any experience is recorded on a 4-point Likert scale using 1: almost never; 2: sometimes; 3: often; or 4: always. The level of concern (worry) and its interference in the daily life of the patient is scored on a 5-point Likert scale from 0 to 4, where 0: no concern/no interference; 1: mild/slight; 2: moderate; 3: serious; and 4: extreme.



Localization and optimization

We translated the PRISS into the Chinese language and then back-translated the Chinese languages (CL-PRISS) to English-language versions with the help of a native English-language speaker (S. Patricia Chou). The final version of CL-PRISS was acquired from the harmonized English-language version. The CL-PRISS was used to assess the subjective impact of PRISS items on schizophrenia patients.



Validity evaluation

Confirmatory factor analysis (CFA) was used to determine structural validity, and the variance maximum method was used to calculate the factors and factor loads (30, 31). Spearman rank correlation coefficients were used to determine concurrent validity. PANSS and World Health Organization Disability Assessment Schedule (WHO-DAS) were adapted to the criterion (32).



Reliability evaluation

All the patients were assessed independently by 12 raters. The raters knew patient diagnoses but were blinded to each other’s scores. Internal correlations (ICCs) were used to assess the inter-consistency. Cronbach α coefficient of the full sample was used to determine split-half reliability (33).



Definition of the cut-off point

The clinical standard provided by consensus of 12 professional doctors treating schizophrenia for more than 15 years was taken as a reference in this study. The area under the receiver operating characteristic curve (AUC) (34), acceptable to the subject, judged the cut-off points for the severity of self-reported suffering of symptoms of schizophrenia. Cut-off points and their sensitivity and specificity are all calculated for quantitative assessment of suffering severity.



Statistical analysis

SPSS 21.0 (SPSS Inc., Chicago, IL, USA) was used for variables statistical analyses. The relationships between CL-PRISS and PANSS/WHO-DAS scores were analyzed by the Pearson/Spearman correlation test. The internal consistency of the scale was evaluated by calculating Cronbach’s α coefficient and ICC. In this study, the explore factors analysis (EFA) was used to test whether the scale can be used to conduct CFA analysis or not. The factor loading was found to be above 0.4, the adequacy of Kaiser–Meyer–Olkin (KMO) above 0.900 was used as the reference to assess the PRISS can be suitable to conduct CFA analysis or not. Confirm factors analysis (CFA) was conducted with a weighted least squares, mean, and variance adjusted estimator that enables treatment of ordinal data in Mplus, version 7.4 (35, 36). In the CFA, model fitness was determined based on the comparative fit index (CFI), Tucker–Lewis index (TLI), and root-mean-square error of approximation (RMSEA) value; all three of these indices are well established as effective and reliable indicators (35, 36). The criteria for an acceptable model fit were: CFI > 0.90, TLI > 0.90, and RMSEA < 0.08 (35–38). As an additional measure of model fitness, we calculated the quotient of the minimum discrepancy, Ĉ, and degrees of freedom (DF), written Cmin/DF. A | Cmin/DF value| < 3 indicated an acceptable fit. To investigate a hypothesized PRISS structure, a theoretical 1-factor (mental suffering) structure was imposed while treating age and gender as covariates.




Results


Socio-demographic and clinical information of the patients

This study included 160 female and 120 male patients with schizophrenia. The age of the patients ranged between 18 and 45 years of age (Mean age = 31.30, SD = 5.20). The educational level varied from 3 to 18 years (Mean years = 15.25, SD = 5.22). The mean illness duration was 1∼10 years (Mean years = 6.56, SD = 3.20). The mean daily dosage of antipsychotics ranged from 450∼1,025 mg (Chlorpromazine equivalent; mean daily dosage = 680.50.50, SD = 200.00). There was no significant difference between female and male patients regarding age, educational level, illness duration, and the daily dosage of antipsychotic agents.



Construct validity

The data of explore elemental psychopathy assessment (EPA) demonstrated that two factors of the PRISS were labeled as follows: presence-frequency (12 items), worry about the symptoms, life quality influence (6 items) and life quality influence (10 items). Simultaneously, all the factor loading was found to be above 0.4. The data of EFA was performed on scores from a randomly selected subsample (n = 280). The adequacy of KMO (0.900) and significance of Bartlett’s test of sphericity (χ2 = 1,036.546, P < 0.001 and χ2 = 1,469.285, P < 0.001, respectively) verified the appropriateness of the sample for factor analysis. PRISS assesses three dimensions of the patients: presence-frequency, worry about the symptoms, and interference with daily life. In each dimension, the sample data were suitable for factor analysis based on the KMO measure and Bartlett’s test of sphericity (39). In this study, the KMO of 0.932 and Bartlett’s χ2 value of 3,028.789 (P < 0.01) met the conditions for CFA. CFA demonstrated three factors in the 28 items, and the contribution rate of the three factors was 72.400% (the first dimension: RMSEA = 0.02190, TLI = 0.955, CFI = 0.969; the second dimension, RMSEA = 0.045, TLI = 0.964, CFI = 0.952; the third dimension: RMSEA = 0.042, TLI = 0.972, CFI = 0.969). The factor loading of each dimension of the factor is listed in Tables 1–9. The correlation between the factors is listed in Tables 1–9.


TABLE 1    CL-PRISS’ first dimensions item’s factor loading in the first factor.
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TABLE 2    CL-PRISS’ first dimensions item’s factor loading in the second factor.
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TABLE 3    CL-PRISS’ first dimension item’s factor loading in the third factor.
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TABLE 4    CL-PRISS’ second dimension item’s factor loading in the first factor.
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TABLE 5    CL-PRISS’ second dimension item’s factor loading in the second factor.
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TABLE 6    CL-PRISS’ second dimension item’s factor loading in the third factor.
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TABLE 7    CL-PRISS’ second dimension item’s factor loading in the first factor.
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TABLE 8    CL-PRISS’ second dimension item’s factor loading in the second factor.
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TABLE 9    CL-PRISS’ third dimension item’s factor loading in the third factor.
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Concurrent validity

Our analysis showed that the Spearman rank correlation coefficient was 0.920 between CL-PRISS and the PANSS and 0.850 between CL-PRISS and WHO-DAS.




Reliability data


Inter-rater consistency

The total CL-PRISS’ ICC value was 0.852. The Cronbach α coefficient of the total CL_PRISS was 0.848 showing good reliability.




Receiver operating characteristic (ROC) discriminated cut-off point

Taking the clinical evaluation standard of personality features as a reference, ROC demonstrated that the cut-off score was ≥ 33. The sensitivity was 0.968, the specificity was 0.882, and the area under the curve (AUC) was 0.798. Compared to the clinical definition, the cut-off point was 33. The definition provided a severe symptom impact of schizophrenia. The cut-off score was ≥ 22, accompanied by a sensitivity of 0.917 and specificity of 0.855, and the AUC was 0.773. Compared to the clinical definition, the cut-off point was 22; the definition provided a moderate symptom impact of schizophrenia. The cut-off score was ≥ 12, accompanied by a sensitivity of 0.908 and specificity of 0.833, and the AUC was 0.798. Compared to the clinical definition, the cut-off point was 12; the definition provided a mild symptom impact of schizophrenia.




Discussion

The data provided in this study confirms that CL-PRISS has ideal psychometric measures that can be used to examine the subjective experiences of patients with schizophrenia (Table 10). The validity and reliability of CL-PRISS are higher than other psychometric standards. Further, the ROC analysis demonstrated that CL-PRISS can be used to evaluate the severity of the impact induced by the subjective experiences of the symptoms. Subjective suffering plays a pivotal role in patient-based treatment strategy making. This tool will help us understand the subjective suffering induced by the symptoms from the patient’s perspective. In addition, from the perspective of clinical physicians, CL-PRISS, as a patient-reported tool, had the same effectiveness in the long-term management of patients with schizophrenia as the patient-based long-term management plan.


TABLE 10    Chinese version of PRISS.
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Validity plays a pivotal role in defining any scale. It can provide precise information for clinical practices. The construct validity of CL-PRISS was confirmed by CFA. The KMO of 0.889, Bartlett’s χ2 value of 3,028.789 (P < 0.01), and the cumulative variance contribution rate of 72.400% indicate that the constructive validity of CL-PRISS is ideal and can be used as an assessment scale. The Spearman rank correlation coefficient was 0.923 between CL-PRISS and the PANSS and 0.917 between CL-PRISS and WHO-DAS. This demonstrates that CL_PRISS has ideally concurrent validity.

Reliability is very important for the raters to use a scale to assess the patient with schizophrenia. Good reliability provides consistent information from the screening of patients among different raters. Our data demonstrated that the inter-rater consistency gained from the internal correlation coefficient and split-half reliability gained from Cronbach α coefficient analysis all converged to support that CL-PRISS was ideally reliable. Notably, using the ROC method, our data demonstrated that the scores of CL-PRISS could be used to discriminate the mild, moderate, and severe subjective sufferings induced by the symptoms of the patients with schizophrenia.

We have shown that CL-PRISS has three dimensions, and each dimension has three factors. The first factor is productive experiences, the second is affective-negative, and the third is excitation. The factor loading of all 28 items in these three factors was above 0.400. This supports the notion that the three dimensions of PRISS have good constructive validity and the assessment can cover the six factors of CL-PANSS (in the PANSS, the first factor is positive, the second factor is negative, the third factor is activation, the fourth factor is an effect, the fifth factor is disorganization, and the sixth factors is resistance) (40, 41). CL-PANSS is an ideal tool for clinical doctors to assess the severity of illness in patients with schizophrenia. CL-PRISS is an ideal tool for schizophrenia patients to report their subjective experience (suffering) induced by the symptoms. Hence, for optimal long-term management of patients with schizophrenia, CL-PRISS and CL-PANSS play pivotal roles in pursuing a better prognosis (42–45).



Limitation

There are three limitations in the present study. First, although CL-PRISS has a highlighted correlation with PANSS, it cannot replace it, as CL-PANSS is inclined to address the self-suffering of the patients. Secondly, CL-PRISS can acquire a global assessment of the self-suffering of Chinese patients with schizophrenia if the clinical doctor aims to describe the unusual symptoms of the patient’s suffering. In this respect, other tools may be more suitable. For example, if the doctor wants to address auditory verbal hallucinations, AVH-scale is more suitable than CL-PRISS. The third limitation is that although the CL-PRISS can discriminate mild, moderate, and severe self-suffering symptoms of schizophrenia, it should be re-tested in a large sample cohort study for further clarification (42–45).



Conclusion

Our data demonstrated that CL-PRISS has ideal validity and reliability and can be used to routinely monitor the symptoms’ impact on Chinese patients with schizophrenia.
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CL-PRISS items’ factor loading in the second factor
(gained from CFA)

Items |ltems describe Factor loading
2 Conceptual disorganization 0.825, 0.750~0.930
6 Suspiciousness 0.744, 0.547~0.875
8 Blunted affect 0.669, 0.600~0.828
9 Poor rapport 0.745, 0.702~0.902
0 Passive social withdrawal 0.647, 0.543~0.852
1 Difficulty in abstract thinking 0.653, 0.525~0.773
2 Lack of spontaneity 0.693, 0.558~0.735
5 Anxiety 0.730, 0.640~0.923
6 Feelings of guilt 0.689, 0.558~0.825
9 Depression 0.666, 0.593~0.784
20 Motor retardation 0.525, 0.470~0.714
24 Poor attention 0.644, 0.596~0.765
25 Disturbance of volition 0.617, 0.600~0.733
27 Preoccupation 0.554, 0.503~0.598
28 Active social avoidance 0.831, 0.731~0.0949

The factor defined as: affective- negative.
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CL-PRISS items' factor loading in the third factor (gained

from CFA)
Items |Items describe Factor loading
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14 Somatic concern 0.825, 0.759~0.880
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The factor defined as excitation.
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CL-PRISS items’ factor loading in the second factor
(gained from CFA)

Items |Items describe Factor loading
1 Delusions 0.730, 0.664~0.889
3 Hallucinations 0.750, 0.590~0.924
5 Grandiosity 0.833, 0.758~0.965
13 Stereotyped thinking 0.720, 0.596~0.941
18 Mannerisms and posturing 0.787, 0.633~0.978
21 Uncooperativeness 0.821, 0.698~0.989
22 Unusual thought content 0.822, 0.738~0.985
26 Poor impulse control 0.727,0.555~0.833

The factor defined as productive experience.
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CL-PRISS items’ factor loading in the second factor
(gained from CFA)
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6 Suspiciousness 0.852, 0.620~0.844
8 Blunted affect 0.644, 0.566~0.785
9 Poor rapport 0.652, 0.590~0.788
10 Passive social withdrawal 0.752, 0.658~0.887
11 Difficulty in abstract thinking 0.600, 0.534~0.825
12 Lack of spontaneity 0.635, 0.500~0.775
15 Anxiety 0.639, 0.544~0.737
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19 Depression 0.647,0.558~0.817
20 Motor retardation 0.678, 0.603~0.781
23 Disorientation 0.842, 0.728~0.909
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27 Preoccupation 0.610, 0.599~0.747
28 Active social avoidance 0.654, 0.603~0.711
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The factor defined as affective- negative.
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from CFA)
ltems |ltems describe Factor loading
4 Excitement 0.835, 0.693~0.927
7 Hostility 0.655, 0.509~0.747
14 Somatic concern 0.478, 0.359~0.687

The factor defined as: excitation.
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CL-PRISS items’ factor loading in the second factor
(gained from CFA)

Items |Items describe Factor loading
1 Delusions 0.730, 0.664~0.889
3 Hallucinations 0.750, 0.590~0.924
5 Grandiosity 0.833, 0.758~0.965
13 Stereotyped thinking 0.720, 0.596~0.941
18 Mannerisms and posturing 0.787, 0.633~0.978
21 Uncooperativeness 0.821, 0.698~0.989
22 Unusual thought content 0.822, 0.738~0.985
26 Poor impulse control 0.727, 0.555~0.833

The factor defined as productive experience.
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CL-PRISS items' factor loading in the first factor (gained

from CFA)
Items |ltems describe Factor loading
1 Delusions 0.581, 0.477~0.800
3 Hallucinations 0.665, 0.500~0.855
5 Grandiosity 0.720, 0.575~0.824
6 Suspiciousness 0.829, 0.623~0.954
13 Stereotyped thinking 0.822, 0.611~0.900
18 Mannerisms and posturing 0.620, 0.528~0.865
21 Uncooperativeness 0.700, 0.646~0.900
22 Unusual thought content 0.830, 0.741~0.928
23 Disorientation 0.600, 0.522~0.805
26 Poor impulse control 0.545, 0.400~0.697

The factor defined as productive experience.
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CL-PRISS items’ factor loading in the second factor
(gained from CFA)

Items |Items describe Factor loading
2 Conceptual disorganization 0.530, 0.466~0.662
8 Blunted affect 0.650, 0.554~0.721
9 Poor rapport 0.633, 0.500~0.722
0 Passive social withdrawal 0.725, 0.602~0.833
1 Difficulty in abstract thinking 0.623, 0.506~0.883
2 Lack of spontaneity 0.785, 0.599~0.966
5 Anxiety 0.830, 0.645~0.899
6 Feelings of guilt 0.700, 0.634~0.795
9 Depression 0.754, 0.533~0.784
20 Motor retardation 0.625, 0.477~0.639
24 Poor attention 0.850, 0.690~0.900
25 Disturbance of volition 0.674, 0.458~0.823
27 Preoccupation 0.524, 0.433~0.690
28 Active social avoidance 0.652, 0.544~0.745

The factor defined as: affective-negative.
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from CFA)
Items |Items describe Factor loading
4 Excitement 0.670, 0.593~0.872
7 Hostility 0.840, 0.692~0.998
14 Somatic concern 0.680, 0.667~0.887
17 Tension 0.704, 0.568~0.925

The factor defined as excitation.





