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Background: A Suicide Screening Questionnaire-Observer Rating (SSQ-OR) has been used to assess risk of suicide among individuals and to help clinicians identify and rescue individuals attempting suicide. To prevent the risk of suicide in China, a Chinese language SSQ-OR (CL-SSQ-OR) needs to be introduced.

Objective: To test the validity and reliability of a CL-SSQ-OR.

Method: A total of 250 individuals were enrolled in this study. Each completed a CL-SSQ-OR assessment, Patient Health Questionnaire-9, and the Beck Scale for Suicide Ideation. Confirmatory factor analysis (CFA) was adopted to determine structural validity. Spearman correlation coefficients were adopted to determine criterion validity. An internal correlation coefficient (ICC) was used to test inter-consistency and Cronbach’s α coefficient was used to test split-half reliability.

Results: CFA was conducted with use of the maximum variance method to evaluate the item results. All of the items received scores >0.40. In addition, good model fit indices were observed for the two-factor structure RMSEA = 0.046, TLI = 0.965, CFI = 0.977. The items’ factor loading of the CL-SSQ-OR in the first factor ranged from 0.443 to 0.878. The items’ factor loading of the CL-SSQ-OR in the second factor ranged from 0.400 to 0.810. The ICC of the total CL-SSQ-OR was 0.855. Cronbach’s α was 0.873.

Conclusion: The CL-SSQ-OR described here demonstrates ideal psychometric properties and is found to be a suitable tool for screening Chinese children/adolescents who are at risk of suicide.
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Introduction

Nearly one million suicide deaths are reported each year worldwide, with suicide being the second leading cause of death among young people aged 15–29 years (1–7). Both suicidal thoughts and suicidal behaviors are caused by a complex reciprocal action of various factors, including nature and nurture factors. For example, suicide-related genetics, social deprivation, cyberbullying, depressive moods, and alcohol abuse are key factors. Overall, suicide rates in low-and middle-income countries (LMIC) are lower than the rates in high-income countries (HIC) (11.2 vs. 12.7 per 100,000 population, respectively). While the majority of suicide deaths occur in LMICs, there remain ongoing challenges in collecting accurate suicide figures in many countries. The World Health Organization (WHO) has published major strategic documents regarding a global approach to suicide prevention. These documents include the Global Mental Health Action Plan (2013–2020), the WHO report Preventing Suicide: A Global Imperative (2014), and the United Nations Sustainable Development Goals (SDGs) (2030). A target of reducing premature mortality due to noncommunicable diseases by one-third has also been presented, with suicide mortality rate identified as an indicator for this target. Although suicidal ideation has been linked to a higher risk of death by suicide, open discussion of suicidal thoughts and/or plans to friends and family, or seeking of professional help before attempting suicide, is not common. In China, a high suicide ideation rate has been reported, especially among adolescents. Zhang et al. reported prevalences of 15.1%, 7.2%, and 3.5% for suicide ideation, plans, and attempts, respectively, over the past year in China (4, 8, 9). Despite attempts to predict suicide risk over the past 50 years, an effective method remains to be established (10, 11). Moreover, due to lack of a useful assessment tool, suicide risk screening and suicide prevention efforts are limited. Among suicide deaths, those involving adolescents and children represent a large proportion (12–15). In particular, since adolescents and children are generally not proactive in reporting their suicide risk, their guardians often underestimate or neglect the potential suicide risk of their children. This further facilitates the risk of suicide (16). Therefore, development of an observer rating tool, and its use in combination with other self-report tools, could help screen adolescents and children by employing multiple perspectives (13–17). Over the past three years in China, the prevalence of suicide has increased. In 2021, the “China Child Suicide Report” released by the Children’s Development Center of the Medical Department of Peking University highlighted that China ranks first in the world in child suicide. Approximately 100,000 adolescents die due to suicide each year, with two deaths and eight attempts every ten minutes. According to the “China Health and Family Planning Statistical Yearbook,” suicide has become the third leading cause of death among adolescents aged 10–25 years among all non-disease causes of death. Hence, prevention of suicide among adolescents and children is an important task, and a suitable assessment tool is critical for obtaining information related to suicide.

Many suicide risk assessment tools have been established which are valuable for suicide prevention efforts. To the best of our knowledge, there are currently 38 scales available for assessing suicide risk (18). Some of these include: the Columbia Suicide Severity Rating Scale (CSSR) which assesses suicide severity (19), the Suicidality Scale (SS) which focuses on mapping the suicidal mind (20), the Ask Suicide-Screening Questions (ASQ) which surveys suicidal ideation and lifetime suicide attempts (21), the Suicidal Ideation Attributes Scale (SIDAS) which mainly focuses on assessing suicidal ideation (22), the Suicidal Behaviors Questionnaire-Revised (SBQ-R) which assesses suicidal behavior (23), and the Beck Scale of Suicide Ideation (BSSI) which describes characteristics and the severity of suicide ideation (24). However, almost all of these tools tend to focus on a particular risk factor (e.g., suicidal behavior, suicidal thoughts, etc.) (25, 26). In addition, nearly all of the above-mentioned tools are self-reporting tools and do not assess suicide-related risks from other perspectives (27–29). For assessments of patients with depression, the BSSI is more suitable. However, the latter scale is not preferred for assessing risk of suicide in individuals with other mental disorders and/or non-mental disorders (30–32). Hence, a tool which can identify individuals at high-risk for suicide, especially among adolescents, is still needed.

An observer-rated screening tool that incorporates multiple perspectives is needed to identify suicide risk for individuals, particularly for children and adolescents. Professor Young-Hwan Choi established a Suicide Screening Questionnaire-Observer Rating (SSQ-OR) (33) which provides more information for a comprehensive assessment of suicide effects in adolescents and children. Due to the cultural differences that exist between different countries, use of an assessment tool which is initially established in a particular country must be first subjected to tests of reliability and validity according to the background of the country into which it is to be applied in clinical practice. For example, the Ask Suicide-Screening Questions (ASQ) (21) was introduced into the Korean language by Kim et al. from the National Institute of Mental Health (United States), the Cluster Headache Impact Questionnaire (CHIQ) was translated into the Italian language by Onofri et al. (United States), and the Central Sensitization Inventory (CSI-9) was translated into the Chinese language by Liang et al. (United States). Moreover, all of these tools were subjected to validity and reliability tests in the country into which they were introduced (34–36). Consequently, to introduce the SSQ-OR into China, we first tested the validity and reliability of the Chinese language version of this tool. Therefore, the aim of this study was to test the validity and reliability of a Chinese language SSQ-OR (CL-SSQ-OR) for preventing suicide among adolescents and children in China.



Materials and methods


CL-SSQ-OR

The CL-SSQ-OR evaluated included 25 items according to a Likert scale. The score for each item ranges from 1 (very in-appropriate/not important) to 5 (very appropriate/important). Please refer to Table 1 for a list of the items surveyed.



TABLE 1 Items of the CL-SSQ-OR.
[image: Table1]



Translation and optimization

Initially, we translated the SSQ-OR (33) into the Chinese language (CL-SSQ-OR). Then, we invited a native Korean language speaker (Sun Yang Kim, a medical doctor trained at Tianjin Chinese Tradition Medical University) to translate this CL-SSQ-OR back into an English-language version. The final version of the CL-SSQ-OR was acquired from the harmonized Korean language version.



Validity evaluation

To determine structural validity, confirmatory factor analysis (CFA) was adopted. Spearman correlation coefficients were adopted to determine criterion validity for the BSSI (37) and Patient Health Questionnaire-9 (PHQ-9) (38). Both the BSSI and PHQ-9 were adopted as criteria.



Reliability evaluation

A total of 250 participants were assessed independently by twelve raters who were blinded to their suicide status. An internal correlation coefficient (ICC) was used to test inter-consistency (39), while Cronbach’s α coefficient was used to test split-half reliability (40).



Cut-off point selection

Twelve professional doctors with more than 20 years of experience in suicide crisis intervention were employed to apply a consistent clinical standard. These doctors determined the area under the receiver operating characteristic (ROC) curve (AUC) to be acceptable (41) to the subjects. They also judged the cutoff points for the severity of suicide features and calculated sensitivity and specificity for various CL-SSQ-OR scores to evaluate severity of suicide features.



Statistical analysis

Statistical Package for Social Sciences 21.0 (SPSS Inc., Chicago, IL, United States) was used to evaluate both validity and reliability for variables and to determine cutoff scores (42). CFA was applied to test constructive validity of the CL-SSQ-OR. Relationships between SSQ-OR scores and scale of suicide ideation scores (43) were analyzed with the Spearman correlation test. The internal consistency of the scale was evaluated by calculating Cronbach’s α coefficient and an ICC. CFA was also used to determine structural validity. The root mean square area of approximation (RMSEA) was expected to be less than 0.05, while confirmatory fit index (CFI), goodness of fit index (GFI), and Tucker–Lewis index (TLI) values were expected to be greater than 0.95 in order to consider acceptability of the model fit by CFA. The significance value was set as p < 0.05, within the 95% confidence interval (95% CI) (44–49).




Results


Participants

Participants in this study were recruited from the Department of Psychological Consultation/Suicide Crisis Intervention Center (Tianjin Fourth Center Hospital, China) and from the Department of Psychological Consultation (Wenzhou Seventh Peoples’ Hospital, China) between September 2022 and November 2022. These individuals had visited the psychological emergency room due to a suicide crisis. Inclusion criteria for this study were: (1) age 12–17 years; (2) at least 6 years of education and an ability to understand the scale of the SSQ-OR; and (3) having at least one visit to a crisis intervention center due to suicide within the last year. Exclusion criteria were: (1) age ≥ 18 years, (2) intellectual disabilities, (3) neurodegenerative disease, (4) history of a personality disorder, (5) brain trauma, and (6) any other factors which could potentially interfere with this study. After conveying a full description of the present study, guardians of the participants signed a consent form. All of the participants were interviewed by trained psychological doctors of the Tianjin Fourth Center Hospital and Wenzhou Seventh Peoples’ Hospital. All of the participants also completed a set of self-assessment questionnaires. For the CL-SSQ-OR, needed information was provided by friends, classmates, teachers, etc. The Ethics Committee of the Tianjin Fourth Center Hospital approved this study (IRB no. TW-2022-08-190).



Construct validity

CFA disclosed that the participants’ data were suitable for factor analysis based on Bartlett’s test of sphericity and the Kaiser–Meyer–Olkin (KMO) measure (50, 51). In this study, Bartlett’s χ2 value of 2898.74 and a KMO value of 0.87 (p < 0.01) met the conditions for CFA. The cumulative variance contribution rate was 82.53%. CFA was conducted with use of the maximum variance method to evaluate the item results. All of the items received scores >0.40 (Table 2). Good model fit indices were also observed for the two-factor structure using CFA (RMSEA = 0.046, TLI = 0.965, CFI = 0.977). The contribution rate of the principal factor was 63.589%, which was higher than the standard 50% value of the structural validity test. Promax rotation (52) further demonstrated that each item had a high factor load (0.428–0.885; Table 2).



TABLE 2 Factor loading of the CL-SSQ-OR.
[image: Table2]



Criterion validity

Spearman’s rank correlation coefficient was 0.900 between the SQR-OR and the BSSI. Spearman’s rank correlation coefficient was 0.975 between the SQR-OR and the PHQ-9.



Reliability data

The total ICC value of the inter-rater consistency was 0.853, indicating good adaptability of the scale. In addition, Cronbach’s α coefficient of the total scale was 0.929, indicating good split-half reliability (47–49). With a clinical evaluation standard of personality features used as a reference, the ROC indicated a cutoff score ≥ 32 which is accompanied by a sensitivity value of 0.967 and a specificity value of 0.854 (Table 3). The AUC value is 0.892. Values >32 were considered to indicate a severe suicide feature. For a cutoff score ≥26, the sensitivity value is 0.915 and the specificity value is 0.830 (Table 3). The AUC is 0.875. Values between 32 and 26 were considered to indicate a moderate suicide feature. When the cutoff score is ≥10, the sensitivity value is 0.964 and the specificity value is 0.838 (Table 3). The AUC is 0.825. Values >10 and <26 were considered to indicate a mild severity suicide feature.



TABLE 3 Cutoff scores of CL-SQR-OR.
[image: Table3]




Discussion

The present data demonstrate that the CL-SSQ-OR exhibits good validity and reliability, and can be used as an assessment tool to examine suicidal features of adolescents/children. The data provided by ROC analysis indicate that the CL-SQQ-OR can further be used to evaluate the severity of suicide problems in Chinese adolescents/children.

Validity is very important for an assessment tool, with good validity providing more precise information in clinical screenings. CFA was used to confirm the construct validity of the CL-SSQ-OR. Bartlett’s χ2 value was 599.75 and the KMO value was 0.895 (p < 0.01). The cumulative variance contribution rate was 69.58%. These parameters support the constructive validity of the CL-SSQ-OR and its application as an assessment tool for screening suicide features of adolescents/children. The Spearman rank correlation coefficients between the CL-SSQ-OR and BSSI, and between the CL-SSQ-OR and PHQ, were 0.902 and 0.987, respectively. These data demonstrate that the CL-SSQ-OR exhibits ideal criterion validity (52–55). Furthermore, correlation of the CL-SSQ-OR with the state versus trait loneliness scale indicates that the CL-SSQ-OR can be used to assess the severity of personality features (52–55).

Reliability is also very important for a scale. Good reliability can provide more consistent information when screening individuals with specific characteristics. Our data demonstrate that the inter-rater consistency of the ICC and the split-half reliability according to Cronbach’s α coefficient analysis both converge to indicate ideal reliability of the CL-SSQ-OR. More notably, use of the ROC method demonstrates that the scores of the CL-SSQ-OR can discriminate mild, moderate, and severe suicide features.


Respondents’ opinions

After completing the CL-SSQ-OR, all of the participants were asked to complete an additional survey to obtain their opinion regarding use of the CL-SSQ-OR in this study. All of the participants expressed support for the CL-SSQ-OR as a suitable tool for assessing suicide risk at our Consultation/Suicide Crisis Intervention Center.



Limitations

There were five limitations associated with the present study. The first limitation is that the CL-SSQ-OR has the potential for systematic distortion to accompany the rater’s observations. Hence, when this tool is used, the user should complete the inconsistent training. The second limitation of this study is that use of the CL-SSQ-OR may make it difficult to differentiate among many individuals at a low level for SSQ-OR. The third limitation is that although the CL-SSQ-OR exhibits good psychometric properties in the present study, multiple sites are needed to test its validity and reliability, and also to further confirm its psychometric properties. The fourth limitation is that only adolescents who visited the crisis intervention center of our hospital were enrolled. Hence, lack of a health control (due to the stigma of mental health, healthy control adolescents are very difficult to recruit in China) is a flaw of the present study. In a future study, we will recruit healthy controls and evaluate the CL-SSQ-OR as an assessment tool for the general population of adolescents in China. Finally, the fifth limitation of the present study is that the BSSI and PHQ were both used to establish validity. However, neither the BSSI nor PHQ have been tested on cohorts which included adolescents and/or children. Clinical experience was used to define the criteria for selecting cutoff points, and the validity and reliability of these cutoff points in children and adolescents should be tested in future studies.




Conclusion

Our data demonstrate that the CL-SSQ-OR exhibits ideal validity and reliability in screening the suicide features of children and adolescents in China, and was able to further indicate the severity of the suicide features identified. To the best of our knowledge, there are very few scales available which can be used to assess suicide features among Chinese adolescents. Therefore, the present study provides a tool which can potentially provide new insights into the suicide features of adolescents and children to improve screening and treatment.
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