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A B S T R A C T   

The rotes of attempted and completed suicide among adolescents are increasing globally. Social support can help 
decrease the risk of adolescent suicide, but this aspect has been rarely studied in China. The present study aimed 
to use the Delphi methodology to establish a set of guidelines for the development of social support resources, 
with the goal of collectively reducing suicide risks among adolescents in Shanghai. We commenced the study in 
April 2021, established a research team, searched the keywords using Web of Science from 2016 to 2021 and 
ultimately designed a pre-evaluation index. Next, following Donabedian’s Structure–Process-Outcome model, the 
research developed a questionnaire comprising 3 level-1, 12 level-2, and 73 level-3 indicators. Ten experts were 
enlisted to conduct three rounds of e-mail inquiries in order to finalize the indicator system, resulting in 2 level-1, 
11 level-2, and 52 level-3 indicators, as well as expert consensus. Our findings indicate that the social support 
systems should include parents, schools, psychiatric hospitals, social organizations, and government de-
partments, with the government sector being the most important ((M = 9.4). Furthermore, our study revealed 
that school counselors and psychologists play similar roles to psychiatrists within the interdisciplinary team (M 
± S = 9.2 ± 1.1). As per the expert consensus, social support systems should strengthen government-led and 
interdisciplinary collaboration, prioritize suicide prevention in schools and encourage greater involvement from 
social organizations.   

1. Introduction 

The adolescent suicide rate has been increasing and is now the third 
leading cause of mortality in this age group globally (Hawton et al., 
2012; Chen et al., 2018; Liu et al., 2019b; World Health Organization, 
2021b). In China, suicide is the leading cause of death among in-
dividuals aged 15–34 years old (World Health Organization, 2021a). In 
particular, suicide mortality among children aged 10–14 years old in 
urban areas has sharply increased between 2006 and 2016, when 
compared to other age groups and areas. The data from the Death Sur-
veillance System indicated that suicide rates in Shanghai declined be-
tween 2002 and 2008. However, there has been an increasing trend from 

2009 to 2020, mainly due to notable increase in adolescent’s suicides. 
Additionally, around 22 % of suicides were accompanied by depression 
(Qiao et al., 2022). This finding suggests a potential change in risk 
factors that requires further investigation in order to gain a compre-
hensive understanding of the evolving societal landscape. Therefore, it is 
crucial to identify areas that can effectively reduce adolescent suicide 
rates. 

Interpersonal conflicts and substance abuse have previously been 
cited as precipitating factors for completed and attempted suicides in 
Western countries (Bridge et al., 2006). However, studies conducted in 
China suggest that a fast-paced social environment, family conflicts, 
intense school competition, relationship stressors, and the increasing 

* Corresponding authors. 
E-mail addresses: jsliu@psy.ecnu.edu.cn (J. Liu), zhuangjianlin208@126.com (J. Zhuang).   

1 These authors have contributed equally to this work and share first authorship. 

Contents lists available at ScienceDirect 

Preventive Medicine Reports 

journal homepage: www.elsevier.com/locate/pmedr 

https://doi.org/10.1016/j.pmedr.2024.102654 
Received 27 May 2023; Received in revised form 7 February 2024; Accepted 9 February 2024   

mailto:jsliu@psy.ecnu.edu.cn
mailto:zhuangjianlin208@126.com
www.sciencedirect.com/science/journal/22113355
https://www.elsevier.com/locate/pmedr
https://doi.org/10.1016/j.pmedr.2024.102654
https://doi.org/10.1016/j.pmedr.2024.102654
https://doi.org/10.1016/j.pmedr.2024.102654
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Preventive Medicine Reports 39 (2024) 102654

2

incidence of mental disorders in adolescents may instead be the main 
reasons for the rising suicide rates among Chinese adolescents (Li et al., 
2012; Zhang et al., 2012; Pan & Spittal, 2013). Acknowledging suicides 
as a significant problem, the World Health Organization (WHO) pub-
lished “Preventing Suicide: A Global Imperative” and appealed for na-
tional suicide prevention strategies in 2014 (World Health Organization, 
2014). Subsequently, countries prioritized suicide prevention as a 
crucial project for their government or other organizations, including 
the implementation of interdisciplinary teams, collaborating on 
screening, identification, and treatment for students exhibiting suicidal 
symptoms and mental disorders within educational institution s (Fazel 
et al., 2014; Collishaw, 2015; Breslin et al., 2020). Public health stra-
tegies for upstream prevention, risk recognition, and providing services 
to at-risk groups were proposed to reduce the incidence of suicidal 
behavior among adolescents (King et al., 2018). 

The 2022 World Mental Health Report also called on all stakeholders 
to strengthen mental health provider systems, raise public awareness, 
and deploy effective interventions to lower mortality (World Health 
Organization, 2022). Current published studies exploring the correlative 
factors of adolescent suicide crises in China mostly used cross-sectional 
perspectives or theoretical research, but they have rarely looked at how 
to reduce suicide attempts and behaviors by reshaping the environment 
to enhance care for at-risk adolescents(Liu et al., 2018; Liu et al., 2019a; 
Liu et al., 2019c; Cheng et al., 2021; Xu et al., 2022). As such, we aimed 
to employ the Delphi methodology (Jorm, 2015)to provide guidance 
regarding the appropriate action for social support systems to identified 
a consensus for suicide prevention and intervention among adolescents 
in the city (Kelly et al., 2008; Cox et al., 2016). 

2. Methods 

This study follows the Declaration of Helsinki. In this study, we 
utilized the Delphi methodology, which involved a group of experts in 
the fields of adolescent mental health, crisis intervention, and public 
policy research. These experts independently rated various factors or 
measures and we collated and analyzed these ratings to arrive at into a 
consensus list of indexes. The experts drew upon their knowledge and 
experience to determine which indexes were likely to have a greater 
impact and be actionable (Linstone & Turoff, 1975). The responses from 
the experts were subsequently analyzed in each round of results, and 
feedback was provided. Based on this feedback, the experts decided 
which ratings to retain, modify, or delete until a consistent and reliable 
consensus was reached. The research followed guidelines for the pro-
tection of human subjects, ensuring safety and privacy. 

2.1. Experimental procedures 

The study commenced in April 2021 and consisted of three distinct 
steps, according to the guidelines for using the Delphi methodology in 
healthcare research (Nasa et al., 2021). (1) Identification of target ad-
olescents and risk factors: First, a research team was established, with 
each participant having more than seven years of relevant expertise in 
psychiatry, social work, psychotherapy, or general medicine. We 
searched the electronic databases of Web of Science from April 2016 to 
April 2021 using the following keywords: “youth*” AND “suicid*” AND 
“prevention*” or “intervention*”. A total of 758 articles were retrieved. 
The pre-evaluation index was designed by searching literature and the 
Shanghai Crisis Intervention Mechanism Action Plan (GWIII-30) stan-
dard (2011–2013). Next, Donabedian’s Structure–Process–Outcome 
model was used (Donabedian, 1966) to assess the quality of medically 
related services. In our study, the “Structure” component consisted of 
service supports such as policy, people, plans, and resources. “Process” 
referred to the type of services provided, including the amount and 
quality. “Outcome” indicated the impact of the services provided and 
the necessary changes to the services. Finally, the team developed a 
predesigned questionnaire consisting of 3 level-1, 12 level-2, and 73 

level-3 indexes. (2) The selection criteria for were as follows: the expert 
had at least 10 years of experience in research or crisis intervention 
related to adolescent suicide, held a medical degree or senior profes-
sional title, and provided informed consent to participate in the study. 
All experts were informed of the study’s purpose and voluntarily 
participated in more than three rounds of inquiries via -mail. (3) The 
Delphi process took place from September 2021 to February 2022 
Through anonymous consultation, the team sent the list of risk factors 
and the initial index system to the experts via This process ensured 
iteration, anonymity, and controlled feedback. After each round, the 
team analyzed the results and provided feedback to the experts. The 
experts then had the opportunity to change or maintain each index if 
they agreed, until a consensus was reached. The consensus was based on 
agreeable opinions that met the criteria for concluding the process. 
Finally, an index system and consensus were formed based on expert 
opinions and statistical analyses (Fig. 1). 

2.2. Screening and sorting 

The five-point Likert scale was used to quantify two pre-defined 
metrics: importance and availability. Each metric can be scored from 
1 to 5, with “1″ meaning extremely unimportant (for the importance) or 
unavailable (for the availability) and “5” meaning extremely important 
(for the importance) or available (for the availability). A total score was 
derived using the sum of these two scores. Then, four indicators, 
including mean (M), standard deviation (S), coefficient of variation 
(CVj), and total score, were calculated for each index to respectively 
reflect its importance and availability, difference, agreeability between 
experts, and impact. These indexes were further screened using the cut- 
off value method (Palinkas et al., 2011). If the mean and full score fre-
quency were positive indicators, then the cut-off value=(X – S), where X 
is the mean and S is the standard deviation. If the score was greater than 
the boundary value, the index was retained. If CVj was a negative in-
dicator, then the cut-off value=(X + S). If the score was less than the 
boundary value, the index could remain in the system. If the three in-
dicators (M, CVj, and full score rate) met 1–2 exclusion criteria, there 
would be a discussion to determine whether the index would be retained 
in the list. Using the mean importance and priority of each index, they 
were ranked in relation to each other. 

2.3. Closing criteria 

Generally, the essence of Delphi surveys is an iterative process with 
controlled feedback, and the criteria for stopping rounds should be 
identified a priori (Green et al., 1999). In our study, the stability was 
used to determine the endpoint, which was defined as the consistency of 
responses between successive rounds, including the following three 
criteria (Diamond et al., 2014): (1) The response rate: The reply rate of 
the experts providing consultation, which indicates the degree of 
attention provided by the experts to the topic. (2) The authority coef-
ficient (Cr): Cr = judgment coefficient (Ca) + familiarity (Cs)/2; Cr > 0.7 
indicates that the judgement of expert’s advice is high. (3) Agreeability 
of opinions: The CVj and the W test were used to determine the agree-
ability of opinions. CVj < 0.2 indicates that the degree of agreement 
among the advice of the experts is consistent. The W test was used to 
assess the consistency of the expert opinions. In brief, the stability 
criteria consist of positive coefficient > 90 %, Cr > 0.7, CVj < 0.2, and 
the W test p > 0.05. 

3. Results 

3.1. Demographic statistics 

The mean age of the 10 experts was 43.8 years old, with an average 
of 19 years of working experience (Table 1). 
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Fig. 1. Delphi process flow diagram.  
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3.2. Consistency evaluation 

After three rounds of inquiries, questionnaires were sent out to the 
experts in each round, and all 10 valid questionnaires were recovered. 
The response rate of the three rounds of expert consultation was 100 % 
(10/10). The Cr value was 0.87 (>0.8) (familiarity = 0.820, judgment 
coefficient = 0.920), indicating that the expert opinions had high 
authority. 

The CVj (total score) was 0.118, which is less than 0.2. As demon-
strated (Table S1-1 and S1-2), all W coefficients in the third round were 
smaller than 0.2, which may be due to the large number of indexes 
included. However, no significant difference was reported, indicating 
high consistency regarding experts’ opinions. Therefore, the stability 
criteria were met, and the Delphi process was terminated. 

3.3. Index screenings 

We began with 88 initial indexes, comprising of 3 level-1, 12 level-2, 
and 73 level-3 indexes. Following three rounds of inquiry and revision 
(Table S2), we ultimately arrived at 65 indexes, consisting of 2 level-1, 
11 level-2, and 52 level-3 indexes (Table 2). 

Our findings revealed the “Services guarantee”(M = 9.4) was 
deemed more significant than “Services implementation”(M = 9.2) in 
the level-1 indexes. Furthermore, in the level-2 indexes “Sustainable 
development”, “Policy support” and “Government” support ranked as 
the top three factors (M = 9.3). This indicates that the study identified 
five stakeholders in the social support systems, including parents, social 
organizations, schools, hospitals, and government sectors (M = 9.1 <
9.2 < 9.3 = 9.3 < 9.4, respectively) in the level-3 indexes. Specifically, 
the government sector was found to be the most important while the 
importance of schools and hospitals are equally (Table 3). Another 
finding from our study is school counsellors and psychologists hold same 
importance as psychiatrists in the interdisciplinary team (M = 9.2) 
(Table 3). 

4. Discussion 

Previous studies have suggested that early intervention is crucial in 
preventing adolescent suicide for those experiencing suicidal thoughts, 
and that this necessitates the implementation of coordinated social in-
terventions (O’Connor & Nock, 2014). Furthermore, another study has 
also advocated for the adoption of public health strategies involving 
brief and effective interventions for adolescents in the midst of a suicidal 
crisis (Murata et al., 2021). While these studies offer valuable insights, 
they encounter numerous challenges within the context of China. Pres-
ently, schools, psychiatric hospitals, and social organizations operate 
independently, making it difficult to address crises in a timely and 

collaborative manner. 
This study utilized the Delphi methodology and invited 10 experts to 

conduct three rounds of e-mail inquiries in order to finalize a set of 
scientific, specific, and practical indicator systems with 65 indexes. The 
aim was to develop cooperative guidelines and address issues such as 
who should be involved, how to proceed, and how to foster cooperation 
in the social support system for aiding suicidal adolescents in Chinese 
cities. This study represents the first Delphi consensus study conducted 
in China to guide the social support system in preventing suicides among 
urban adolescents. It offers effective strategies and provides quantified 
and enforceable criteria as well as advice on the structure and 
manpower required for the multidisciplinary team, equipment, and 
platforms. 

There have been controversies regarding the core role in systems for 
adolescent crisis intervention. Some studies believe that pediatricians or 
psychiatrists are more important (Breslin et al., 2020; Aalsma et al., 
2022), while others emphasize the significance of school counselors 
(Georgina et al., 2016; Walsh M et al., 2022). In our study, school 
counselors and psychologists are considered equally important as psy-
chiatrists in the interdisciplinary team. This may be because school 
counsellors have the opportunity to build trust relationships and posi-
tively impact teenagers in crisis situations as soon as possible. 

Our study utilized the Delphi methodology to derive an expert 
consensus focused on social systemic changes, clearly defined and 
classified risks. It covered multiple indexes ranging from individual to 
group, including policy/government/material support, funding input, 
organizational guarantee, and service quality, among others. The 
research not only provided applicable strategies for special mental 
health areas where prospective studies were not feasible, but also 
avoided compromising the privacy of adolescents at risk of suicide. 

Nevertheless, there are some limitations to our research that future 
study should address. While the inclusion of advice from 10 experts 
across six relevant fields met the requirements of the study, we believe 
that consulting with additional experts would provide valuable insights. 
Furthermore, the guidelines and consensus we summarized for social 
support systems may be more applicable to urban areas and may not be 
sufficient for rural areas in China. 

In moving forward, we propose the adoption of a unified consensus 
and practical standards. This can be achieved through enhanced 
government-led and interdisciplinary cooperation. It is crucial to 
develop preventive, identification, and intervention measures, as well as 
to encourage the participation of social organizations, such as nonprofit 
organizations and educational institutions. 

5. Availability of data and materials 

The authors declare that the data supporting this study are available 
within the paper and its Supplementary Information File. All other data 
will be available from the corresponding author upon reasonable 
request. 
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There are no ethical/legal conflicts involved in the article. Informed 
consent was obtained from all subjects involved in the study. Written 
informed consent has been obtained from the experts to publish this 
paper. The studies involving human participants were reviewed and 
approved by the Medical Ethics Committee of Changning Mental Health 
Center Affiliated to East China Normal University(M202035). 

7. Disclosure statement 

The research has no known competing financial interest or personal 
relationships. This work was supported by the Research Project of 
Changning District Science and Technology Committee (Grant No.: 
CNKW2020Z05 and No.: CNKW2022Y37), the Medical Master’s and 

Table 1 
The descriptive statistics of the included experts in China, 2022.  

Characteristic  Totaln=10 % 
Age (years)     

30–39 4 40  
≥40 6 60 

Expert     
Psychological crisis practitioners 4 40  
Academics in adolescent mental health 3 30  
Policy decision makers 3 30 

Professional 
Field     

Pediatric Psychiatry 2 20  
Crisis Public Health 2 20  
Adolescent Social Work 2 20  
Adolescent Psychological Consultation 2 20  
Educational and Developmental 
Psychology Research 

1 10  

Public Policy Research 1 10  
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Table 2 
The descriptive statistics about the social support systems indexes involved in the suicidal crisis prevention and intervention among middle-school students in China, 
2022.  

Level-1 
indexes 

M S CVj Full 
marks 
rate 
(%) 

Level-2 
indexes 

M S CVj Full 
marks 
rate 
(%) 

Level-3 
indexes 

M S CVj Full 
marks 
rate 
(%) 

Services 
guarantee  

9.4 0.9 0.1 50 Policy support 9.3 0.9 0.1 50 Legislative support  8.9 1.9  0.2 50 
Regular meetings  9.0 1.2  0.1 50 
Draw up policies  9.2 1.0  0.1 50 
Draw up plans  9.2 1.3  0.1 70 

Government 
support 

9.3 0.8 0.1 40 Definite leading sectors  9.3 1.2  0.1 70 
Definite coordination 
sectors  

8.9 1.2  0.1 40 

Proprietary institutions and 
platforms  

9.3 0.8  0.1 40 

Responsibilities and 
functions  

9.1 1.3  0.1 40 

Develop programs  9.5 0.7  0.1 50     
Team support 9.2 0.9 0.1 40 Number of teams  8.9 0.9  0.1 30         

Number of psychiatrists in 
the team  

9.2 1.1  0.1 60         

Number of school 
counselors and 
psychologists in the team  

9.2 1.1  0.1 60         

Increase numbers annually  9.2 1.2  0.1 50     
Material support 9.2 0.9 0.1 40 Number of new 

organizations  
9.4 0.8  0.1 50         

Increasing hotline  9.0 1.2  0.1 40         
Numbers of professional 
equipment per person  

9.2 1.0  0.1 50     

Funding input 9.0 0.9 0.105 30 Total annual funding for 
suicidal crisis prevention 
and intervention  

9.4 0.7  0.1 50         

Annual funding for suicidal 
crisis prevention and 
intervention in school  

9.0 0.9  0.1 40         

New annual funding for 
suicidal crisis prevention 
and intervention in school 
from the health sector  

9.0 1.1  0.1 40        

New annual funding for 
suicidal crisis prevention 
and intervention in school 
from the education sector  

9.1 0.9  0.1 40        

Increase in funding 
annually  

9.0 0.8  0.1 30 

Services 
Implementation 

9.2 0.8 0.1 40 Service content 9.1 0.9 0.1 40 Coverage rate no less than 
95 %  

9.3 0.8  0.1 40         

Ratio of the establishment 
of psychological files for 
students with informed 
consent is at least 90 %  

8.7 1.2  0.1 30         

The psychological census of 
students with informed 
consent is at least 2 times/ 
person/year  

8.7 1.  0.2 40         

Times for having individual 
counseling sessions per 
students in crisis is at least 
6 times  

9.0 11  0.1 40         

Times for having group 
counseling sessions per 
student in crisis is at least 4 
times/person  

9.0 1.1  0.1 40         

Number of students 
receiving psychological 
training per year  

9.2 0.8  0.1 40         

Number of parents 
receiving psychological 
training per year  

8.9 1.2  0.1 40         

Number of school 
counsellors receiving 
psychology training per 
year  

9.0 0.43  0.1 30 

(continued on next page) 
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Table 2 (continued ) 

Level-1 
indexes 

M S CVj Full 
marks 
rate 
(%) 

Level-2 
indexes 

M S CVj Full 
marks 
rate 
(%) 

Level-3 
indexes 

M S CVj Full 
marks 
rate 
(%)         

Number of other teachers 
receiving psychology 
training per year  

8.8 1.0  0.1 30         

Number of referrals for 
students in crisis is at least 
1  

9.2 1.0  0.1 50         

Number of students in crisis 
receiving interventions is at 
least 1  

9.1 1.1  0.1 50           

Students having mental 
disorders receive timely 
treatment and 
rehabilitation guidance at 
least 1 time/person/month  

8.8 1.1  0.1 30     

Cost expenses 9.0 1.1 0.1 40 Total annual funding 
expenditures  

9.0 1.0  0.1 40         

Annual funding 
expenditures for health 
education and crisis 
guidance  

9.0 1.1  0.1 40         

Annual funding 
expenditures for team 
training and psychological 
supervision  

9.1 0.9  0.1 40     

Sustainable 
development 

9.3 1.0 0.1 50 Days of joining 
psychological training 
annually  

9.2 0.8  0.1 40         

Days of psychological 
supervision annually  

9.3 0.7  0.1 40      

Intervention 
outcome 

9.2 0.8 0.1 30 Crisis intervention 
response rate is at least 95 
%  

9.5 0.7  0.01 50           

Timely intervention rate 
within 2 h  

9.2 1.0  0.1 50           

Rate of timely prevention 
of student suicide and self- 
injury is at least 90 %  

8.8 1.0  0.1 30           

The participation rate of 
student psychological 
census is at least 90 % 
annually  

9.4 0.8  0.1 50           

The rate of regular 
consultation of students 
with psychological 
disorders is at least 80 %  

9.2 0.7  0.1 30           

The rate of cooperatively 
dealing with student-crisis 
is at least 95 %  

8.8 1.1  0.1 30         

The rate of students with 
mental disorders receiving 
rehabilitation guidance is 
at least 80 %  

8.8 1.2  0.1 30    

Satisfaction rate 9.0 0.8 0.01 20 Satisfaction rate of teams  8.7 1.2  0.1 30       
Satisfaction rate of students  8.9 0.9  0.1 30       
Satisfaction rate of patients  8.8 0.858  0.1 20     
Satisfaction rate of school 
counsellors  

9.0 0.9  0.1 40 

Change of 
parents’ and 
teachers’ 
awareness and 
behaviors 

9.1 1 0.1 40 Awareness rate of 
knowledge of mental 
disorders  

9.1 1.0  0.1 30 

Awareness rate of team 
services  

9.3 0.8  0.1 50 

Using team service times 
annually  

8.8 1.3  0.2 40 

Results expressed as mean ± standard deviation for continuous variables. M = mean, S = standard deviation, CVj = coefficient of variation. 
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Government 
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Develop programs 9.5 ±
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Total annual funding for suicidal crisis 
prevention and intervention 

9.4 ±
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Number of new organizations 9.4 ±
0.8 
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