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Abstract

As awareness of mental health issues grows, on-
line counseling support services are becoming
increasingly prevalent worldwide. Detecting
whether users express suicidal ideation in text-
based counseling services is crucial for identi-
fying and prioritizing at-risk individuals. How-
ever, the lack of domain-specific systems to
facilitate fine-grained suicide detection and cor-
responding risk assessment in online counsel-
ing poses a significant challenge for automated
crisis intervention aimed at suicide prevention.
In this paper, we propose PsyGUARD, an au-
tomated system for detecting suicide ideation
and assessing risk in psychological counseling.
To achieve this, we first develop a detailed tax-
onomy for detecting suicide ideation based on
foundational theories. We then curate a large-
scale, high-quality dataset for suicide detection,
called PsySUICIDE. To evaluate the capabili-
ties of automated systems in fine-grained sui-
cide detection, we establish a range of base-
lines. Subsequently, to assist automated ser-
vices in providing safe, helpful, and tailored
responses for further assessment, we propose
building a suite of risk assessment frameworks.
Our study provides an insightful analysis of
the effectiveness of automated risk assessment
systems based on fine-grained suicide detec-
tion and highlights their potential to improve
mental health services on online counseling
platforms.!

1 Introduction

It is well-documented that suicide is a major pub-
lic health problem worldwide (Mann et al., 2005;
Robinson et al., 2016; Turecki et al., 2019). Each
suicide death represents a catastrophic tragedy and
is reported to directly or indirectly affect many
individuals, including relatives, friends, and soci-
ety(Clark and Goldney, 2000; Cerel et al., 2008;
Turecki et al., 2019). Online counseling services

'Our data, code, and model will be publicly available to
the research community.
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Figure 1: Examples of counselors adjusting their suicide
prevention strategies based on their users’ suicide ac-
tions and thoughts in real life. In this paper, the first step
is to conduct fine-grained suicide detection, followed by
the implementation of a safe, helpful, and customized
approach for risk assessment.

are available in many countries, allowing for con-
fidential and immediate help to those in need free
of time and space, and therefore play a critical role
in suicide prevention (Bialer et al., 2022), which
can effectively halt user suicidal ideation (Maples
et al., 2024). However, the lack of domain-specific
systems to enhance Chinese fine-grained suicide
detection and corresponding risk assessment in on-
line counseling poses a significant challenge for
the automated crisis intervention with the purpose
of suicide prevention.

Motivation Indeed, many researchers have been
working on the development of automated systems
for suicide detection that can be used in real pro-
duction (Huang et al., 2015; Sawhney et al., 2018a,
2022b; Sinha et al., 2019; Guzman-Nateras et al.,
2022). Despite advancements in such automated
detection system, existing studies mainly confine
to suicide detection, often ignoring fine-grained
suicidal actions or thoughts and corresponding
approaches for risk assessment, as illustrated in
Figure 1. Automated suicide detection and risk
assessment systems can help scale support services
to reach a larger population, especially consider-



ing the increasing prevalence of online counseling
and mental health support platforms. Further, by
providing automated support and intervention, in-
dividuals may feel more comfortable seeking help
online, thus reducing stigma associated with men-
tal health issues and suicide prevention (Robinson
et al., 2016). Empirical evidence (Nie et al., 2024;
Maples et al., 2024) indicates that individuals are
willing to interact with real or virtual counselors,
with many having disclosed their suicidal thoughts,
plans and actions, underscoring the importance of
automated systems for suicide detection and risk
assessment. This gap in knowledge significantly
limits the ability of automated systems to ensure
the safe, helpful, customized services in providing
mental health support, which motivates us to carry
out the work presented in this paper.

Challenges Lack of fine-grained suicide detection
dataset in psychological counseling is a major chal-
lenge. Currently, numerous studies have made
significant progress in detecting suicidal ideation,
but they primarily focus on social media plat-
forms (Huang et al., 2015; Cao et al., 2019; Sawh-
ney et al., 2018a; Sinha et al., 2019; Gaur et al.,
2019; Guzman-Nateras et al., 2022) rather than on
counseling conversations. Therefore, using such
datasets directly for risk detection in online coun-
seling maybe not suitable, due to a gap in user
expressions, such as emoji, URL, image or special
marks. Additionally, challenges posed by datasets
collected from electronic health records or mental
health records (Pratap Singh Rawat et al., 2022)
also include gaps in data format. Furthermore,
most studies that primarily focus on binary suicidal
ideation detection (Huang et al., 2015; Cao et al.,
2019; Sawhney et al., 2018a; Sinha et al., 2019)
face challenges in considering the granularity of
suicide ideation categories in the real world.

Lack of a comprehensive suite of risk assess-
ment for corresponding suicide category is another
challenge. In addition to users mentioning that
they have attempted suicide, simply identifying
fine-grained suicide categories is not enough to
conclude whether a user will actually commit sui-
cide. Risk assessment can directly guide how to
intervene in a crisis situation. Therefore, suicide
classification is the initial step in suicide preven-
tion, and further risk assessment is required, which
is largely ignored by current studies.

Our Approach In this paper, to our knowledge,
we are the first to propose to study an automated

system for suicide detection and risk assessment
in psychological counseling. Our paper is orga-
nized into five main parts. Section 2 (§2) describes
the existing works related to ours. Section 3 (§3)
demonstrates the detailed process of taxonomy con-
struction. Section 4 (§4) elaborates on rigorous
data collection. Section 5 (§5) constructs extensive
baselines, and Section 6 (§6) provides a simple yet
effective framework for risk assessment prior to
crisis intervention.

Our Contributions We believe our work offers
a new perspective on build an automated system
for suicide detection and risk assessment in psycho-
logical counseling, within the research community.
Our contributions can be summarized as follows:

* We construct PsyGUARD, an automated sys-
tem for suicidal detection and risk assessment
to ensure safe, helpful, customized services
in text-based counseling conversations. To
achieve this, we develop a novel fine-grained
taxonomy (§3) for crisis situations, which cat-
egorizes the risk levels based on suicidal ac-
tions or thoughts , self-harm or harm others,
and being abused.

We build PsyGUARD dataset, a large-scale,
high-quality, and fine-grained suicide ideation
detection corpus (§4). This dataset is created
through a rigorous collection process, includ-
ing raw data collection, development of an-
notation platforms, initial annotator training,
iterative human annotation, disagreement ad-
judication, and quality control.

* To understand the capabilities of automated
systems in suicide risk detection, we estab-
lish various baselines (§5) using our dataset
for comparison. These baselines includes
LLM zero-shot, LLM few-shot, fine-tuning
pre-trained models and fine-tuning LLM used
for predicting suicidal ideation of users con-
tent.

To assist automated services in providing safe,
helpful, and customized responses during risk
assessment, we propose to build a risk assess-
ment system (§6) for users during online text-
based counseling.

Next, we will briefly describe the existing works
related to ours.



Dataset Source # Classes  Size Balance

Open-sourced Language

Level Actions or Thoughts Multi-label Annotators

9.08%

Huang et al. (2015) Weibo 2 7314 (664) Chinese X X X Experts
. 34.00% .

a al. 2 ] S S
Cao et al. (2019) Weibo 744031 (252901 Chinese X X X Experts
Sawhney et al. (2018b) Twitter 2 5213 (185272?% 4 English X X X Experts

. . 11.61% .

Sinha et al. (2019) Twitter 2 34306 (3984) X English X X X Experts

- : 58.6% .

Gaur et al. (2019) Reddit 5 500 293) v English v X X Experts
. 20.85% .
Guzman-Nateras et al. (2022) Reddit 7 37068 (7729 v English X X v Experts
- - —— 5
PsySUICIDE (Ours) Zhihu, Weibo, Yixinli, 15010 2008% Chinese ¢ ¢ v Experts

Open-source dialogues (3104)

Table 1: Comparison of suicidal ideation detection datasets. Our dataset provides a well-balanced representation of
specific categories: Suicidal ideation (3104/15010, 20.68%); Suicidal ideation, self-injury, aggressive behavior, and

exploration of suicide (4256/15010, 28.35%).

2 Related Work

2.1 Taxonomy for Suicide Risk

Existing suicide risk annotations are mainly based
on the guidelines of the Columbia Suicide Severity
Rating Scale (C-SSRS) (Posner et al., 2008, 2011),
which is an authoritative questionnaire used by psy-
chiatrists to assess the severity of suicide risk. Each
C-SSRS severity class comprises a set of questions
that conceptually characterize the respective cate-
gory. The responses to these questions across the
C-SSRS classes determine the risk of suicidality
for an individual (Gomes de Andrade et al., 2018;
McCall et al., 2021; Orr et al., 2022). Additionally,
there is another commonly used taxonomy (Shing
et al., 2018; Zirikly et al., 2019) for suicide annota-
tion, which includes four levels: no risk, low risk,
moderate risk, and severe risk. Compared to the
C-SSRS, this taxonomy may have varying degrees
of subjectivity. Furthermore, a more easily under-
standable taxonomy (Sawhney et al., 2018a) is the
binary classification system, which categorizes in-
dividuals as either having present or absent suicidal
intent. Clearly, the existing taxonomies are either
too simplistic or too complex, and they do not fully
meet the requirements of our research purpose.

2.2 Suicide Risk Detection
2.2.1 Datasets for Suicide Risk Detection

We present several typical dataset used for suicide
detection in Table 1. Various works have been
recently proposed with an objective of automat-
ing the detection of user content expressing sui-
cidal ideation posted on social media platforms
(Huang et al., 2015; Cao et al., 2019; Sawhney
et al., 2018a, 2022b; Sinha et al., 2019; Guzman-
Nateras et al., 2022) and electronic health records
(Pratap Singh Rawat et al., 2022). Further, some
researchers focus on electronic health records

(Guzman-Nateras et al., 2022; Rawat et al., 2022)
to detect clinical health issues.

2.2.2 Methods for Suicide Risk Detection

In short, the best available performance for suicide
ideation detection still relies heavily on pre-trained
models. However, in order to improve performance,
researchers have added a variety of strategies to en-
hance the model’s ability to classify (Rawat and Yu,
2022; Ghosh et al., 2022; Sawhney et al., 2022b).
Basically, most of research focus on conventional
machine learning methods (Tyagi et al., 2023) and
fine-tuning pre-trained models (Sawhney et al.,
2020; Shing et al., 2020; Sawhney et al., 2022a). In
the era of large language models, Ghanadian et al.
(2023) conduct a quantitative analysis of the open-
source Suicide Intent Classification Dataset using
ChatGPT, evaluating methods including zero-shot
and few-shot paradigms. The experimental results
have a lot of room for improvement, but it is an
important attempt and exploration of using large
models for suicide detection.

3 Taxonomy Construction

To build an automated system for suicide detec-
tion and risk assessment in psychological coun-
seling, we first propose to develop a novel taxon-
omy for categorizing the level of suicide based
on suicide actions and thoughts. In collaboration
with experts? in psychological counseling, we have
adapted and refined existing suicidal taxonomies,
such as C-SSRS (Posner et al., 2008, 2011), di-
chotomy suicide (Sawhney et al., 2018a), suicide
behaviors (Nock et al., 2008; Crosby et al., 1999;

%One is a Ph.D. in psychology and holds State-Certificated
Class 3 Psycho-counselor with 4 years of experience in coun-
seling. Another individual is a State-Certificated Class 3
Psycho-counselor with a master’s degree. The third person
is a doctoral student majoring in computer science and is the
first author of this paper.
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Figure 2: Our proposed taxonomy of suicidal ideation. The higher the number of stars, the higher the risk.
Corresponding Chinese version see Figure 5 in Appendix.

Schreiber et al., 2010), self-injury behaviors (Nock,
2010), and aggressive behavior (Stanford et al.,
2003; Grigg, 2010), to suit the context of online
text-based counseling conversations. Based on the
solid theories and real-life corpus, We meticulously
construct the suicide taxonomy, following the con-
sensual qualitative research method (Nock et al.,
2008; Bridge et al., 2006).

Category Definitions Our proposed taxonomy
for suicide ideation detection, which consists of a
total of 11 fine-grained categories, is presented in
Figure 2. Based on the user’s perspective, whether
the textual content contains suicidal ideation can
be divided into two key types, as illustrated by
dichotomy suicide, including suicidal ideation and
non-suicidal ideation. For details about definition
of each category, see Appendix C.

4 Data Collection

To validate the feasibility of our proposed fine-
grained taxonomy in real-world settings and ad-
dress the limitations that current datasets are typi-
cally collected from a single source, as well as to
further automate risk assessment, we collect a large-
scale user input corpus from several media plat-
forms, including Weibo?, Zhihu*, and Yixinli’, and
open-source dialogue datasets. Through a rigorous
process of data annotation, PsySUICIDE dataset is
a high-quality and diverse corpus used for research-
ing automated suicidal detection and further risk
assessment. Some examples cherry-picked from
PsySUICIDE dataset is presented in Table 2.

3https://www.weibo.com
*https://www.zhihu.com
Shttps://www.xinli001.com

Next, we will describe the process of construct-
ing PsySUICIDE, including raw data collection,
development of the annotation platform, initial an-
notator training, iterative human annotation, dis-
agreement adjudication, and quality control. Fi-
nally, we will present the statistics of PsySUICIDE
dataset, as illustrated in Table 3.

4.1 Raw Data Collection

To cover both frequent explicit or implicit suicidal
ideation, such as explicit suicidality and queries
about committing suicide, as well as infrequent
non-suicidal ideation, such as reports of suicide and
exploration about suicide, we have selected the raw
data for our dataset from two publicly accessible
sources: social media platforms and open-source
mental health dialogues. Furthermore, to ensure
that the data is suitable for conversational scenarios,
we primarily collect our data from open-source
dialogues that focus on mental health counseling.

To ensure that there is no data duplication in
the unlabeled dataset, we initially performed dupli-
cation filtering. To protect user privacy, we then
asked annotators to conduct a data anonymization
process, removing information related to user iden-
tification (e.g., names, address), prior to the data
annotation.

We collect 3,800 user posts from social media
platforms. Furthermore, we collect 11,000 user ut-
terances from open-source mental health dialogues,
with 4,000, 3,000, and 4,000 user utterances from
SmileChat(Qiu et al., 2023), Xinling (Li et al.,
2023), and real-life human-machine dialogues col-
lected in the wild (Qiu et al., 2023), respectively.
For details of data sources, see Appendix B.



No. Text

English Translation

Label

1 ZHBAIMAREDF, LTI S 6 %R

My girlfriend said she wanted to break up and | took a lot of sleeping pills.

Suicide Attempt

AT AKX, RCEETRSZKY

I've bought a lot of sleeping pills to kill myself.

Suicide Preparatory Act

2
3 AT AR, RITHERRS LRY
4

In order to kill myself, I'm going to buy a lot of sleeping pills. Suicidal Plan
HMEHF I want to kill myself. Active Suicidal Ideation
5 KT BT I'm better off dead. Passive Suicidal Ideation
6 MREL AR KBRS A TRk | enjoy burning my skin with the end of a cigarette. Self-injury Behavior
7 ER-N-F:1 | want to hurt myself. Self-injury ideation
8 HMERARNRXE! REFFTRGALEF ! Trying to poison my parents! Stop telling me what to do with my life! Aggression against Others
9 A B ARG, B RER My ex-boyfriend called me a green tea whore and told me to go to hell. Aggression against Users

10 G AR A K, KIS AR ?

A close friend is trying to commit suicide, what can | do to help her?

Exploration about Suicide

" &P AFRAMA BRI LE MRS

I am a high school student, thinking about and fearing death every day.

Irrelevant to Suicide/Self-
injury/Aggressive Behavior

AA—MEFHF &, HAERMAL BILKK
BA, BAGEFRRET. ..

I'm a 15-year-old boy who was told to my face by someone | like that I'm
ugly, and | really don't feel like living...

« Passive Suicidal Ideation
* Aggression against Users

13 EH A% HAERITA WERENAA AL
4 48k

Irritability, low self-esteem, a particular tendency to hit people, suicidal
thoughts arise when | get out of control.

* Active Suicidal Ideation
* Aggression against Others

Table 2: Examples cherry-picked from PsySUICIDE dataset.

Data Category # Instances
single-label 14594
multi-label 206

Total 14800
Label # Number
Suicide Attempt 118
Suicidal Preparatory Act 22
Suicidal Plan 155
Active Suicidal Ideation 1430
Passive Suicidal Ideation 1379
Self-injury Behavior 160
Self-injury Ideation 48
Aggression against Others 315
Aggression against Users 260
Exploration about Suicide 369
Irrelevant to Suicide/Self-injury/Aggressive Behavior 10754
Total 15010

Table 3: Data statistics of PsySUICIDE dataset.

4.2 Annotation Platform Development

We present our annotation platform based on our
proposed taxonomy, which consists of at least three
tasks and at most four tasks, as illustrated in Figure
4 in Appendix A. We will release this annotation
platform along with our code, dataset, and model.

4.3 Initial Annotator Training

Three annotators are undergraduate fourth-year stu-
dents majoring in psychology, with two of them be-
ing male and one being female. We provide our tax-
onomy (Figure 2) and annotation guidelines along
with concrete examples (Figure 5 in Appendix D)
for three annotators. Prior to data annotation, we
require three annotators to understand our taxon-
omy and annotation guidelines. Any questions they
have about their understanding were resolved by
our experts, thus ensuring that we have reached
agreement before labelling.

Trial-and-Error Annotation To validate the fea-
sibility of the initial taxonomy and reduce its ob-

scure points, we propose adopting a trial-and-error
annotation paradigm to annotate three batches of
data, comprising 200, 300, and 300 instances, re-
spectively. Fleiss’ kappa (Fleiss et al., 1981) is
used to measure the inter-rater agreement, and all
values (0.555, 0.511, and 0.565) fall within mod-
erate agreement with 0.5 < x < 0.6. After three
batch annotations, we discuss the cases that are
assigned a different label by one annotator. Ac-
cordingly, we improve our taxonomy based on the
real-life corpus. Through trial-and-error annota-
tion, in cooperation with our experts, along with
three annotators majoring in psychology, we update
the taxonomy again.

4.4 Iterative Human Annotation

We adopt two-stage data annotation, including
mini-batch iterative annotation, and large-scale it-
erative annotation. Each batch contains a certain
amount of content from users, and each unlabeled
instance is assigned to three annotators for indepen-
dent annotation using our annotation platform.

Mini-batch Iterative Annotation To validate
the completeness of our taxonomy, we assign 5
batches, each containing 100 instances. Fleiss’
kappa is used to measure the inter-rater agreement,
and all values (0.739, 0.74, 0.784, 0.785 and 0.816)
fall within substantial agreement or even almost
perfect with 0.7 < k < 0.9, which demonstrates
that our taxonomy is of completeness enough.

Large-scale Iterative Annotation We assign 27
batches of data for large-scale iterative annotation
and each containing 500 instances. Fortunately, the
Fleiss’ kappa value in each batch is consistently



higher than 0.7, demonstrating that the annotated
data is of high quality with substantial agreement.

4.5 Disagreement Adjudication

In any batch of data annotation, we first use major-
ity voting to resolve label disagreements. When all
three labels are distinct from each other, the three
annotators are required to discuss any inconsistent
instances that have not been assigned the same la-
bel. Three annotators are required to discuss the
final label for any instance that has been assigned a
distinct label for disagreement adjudication.

It is worth noting that some instances have mul-
tiple labels, therefore, we require all annotators to
tick the option if such an instance has multiple la-
bels. During disagreement adjudication, we also
require them to discuss such instances and assign
correct labels in such cases.

4.6 Quality Control

To ensure high-quality annotation, we set a rigor-
ous annotation standard: If the Fleiss’ kappa value
is lower than 0.6, the entire batch is rejected and
returned to the annotators for revision until the
Fleiss’ kappa value exceeds 0.6. There are a total
of 27 batches of data in the process of large-scale
iterative human annotation. Upon completion of
a batch, we calculate the Fleiss’ kappa value and
conduct statistics on inconsistent instances. We
report all Fleiss’ kappa values during large-scale
iterative annotation in Table 7 in Appendix E.

4.7 Data Statistics

We present the data statistics of PsySUICIDE in
Table 3. There are a total of 14,800 instances in our
dataset, with 14,594 instances having a single la-
bel, while 206 instances have multiple labels. Only
22 instances contain the label of suicidal prepara-
tory act, demonstrating that in real-life chatting
scenarios, users often do not disclose their actions
in preparation for suicide. The average Chinese
character length per user utterance is 30.

For training, validation, and test sets, each set
is generated by stratified random sampling (Pe-
dregosa et al., 2011) from the annotated dataset
to maintain consistency in data distribution, with
a partition ratio of 8:1:1. Specifically, in terms of
single-label instances, we first group them by labels
and split them with a stratified random sampling
strategy. As for multi-label instances, for simplic-
ity, we directly split them with a random sampling
strategy.

5 Automated System for Suicide
Detection

We conduct our experiments using pre-trained lan-
guage models (LMs) as well as both large language
models (LLMs). All experiments in this paper are
performed on NVIDIA A100 8 x 80G GPUs.

5.1 Prompt-based Paradigm for LLMs

LLMs We prompt several popular LLMs to elicit
textual labels via instructions free of any fine-
tuning, which includes zero- and few-shot settings.
In this paper we propose to evaluate several pop-
ular open-source LLMs, such as ChatGLM2-6B
(Zeng et al., 2022), Qwen1.5-1.8B-Chat, Qwen1.5-
4B-Chat, Qwen1.5-7B-Chat, Qwenl.5-14B-Chat,
Qwenl.5-32B-Chat and Qwen1.5-72B-Chat (Bai
et al., 2023). Additionally, we also evaluate three
popular closed-source LLMs (OpenAl et al., 2024),
such as GPT-3.5 Turbo®, GPT-4-preview’ and GPT-
48, where GPT-4-preview and GPT-4 are state-of-
the-art models acknowledged by researchers.

Setup Due to the generation diversity, we pro-
pose to prompt LLMs to generate exact labels
given an instruction and an unlabeled instance three
times. Based on official recommendations, we set
the temperature and top_p to 0.8 and 0.8 for
ChatGLM2-6B, 0.7 and 0.8 for the Qwen series,
and 1.0 and 1.0 for the OpenAl GPT series.

Prompting Method The zero-shot prompting
template is presented in Figure 6. The few-shot
prompting template is provided in Figure 8. The
in-context examples are fixed and selected from
Table 2, including 13 instances.

5.2 Fine-tuning Pre-trained LMs

Pre-trained LMs We apply two pre-trained mod-
els, BERT (Devlin et al., 2018) and RoBERTa (Liu
et al., 2019), which are popular language models
with only an encoder architecture used widely in
various tasks in natural language processing, to
train a text classification model. In this paper, we
fine-tune the entire BERT-BASE® and ROBERTA-
LARGE'? models.

®The model we use is gpt-3.5-turbo-0125, with training
data up to Sep 2021.

"The model we use is gpt-4-1106-preview, with training
data up to Apr 2023.

5The model we use is gpt-4-0613, with training data up to
Sep 2021.

“The model we use is google-bert/bert-base-chinese.

19The model we use is hfl/chinese-roberta-wwm-ext-large.



Model Accuracy MicroP.  MicroR. Micro F1. MacroP. MacroR. Macro F1.
CHATGLM2-6B-ZERO-SHOT 117016 6.78013  34.77131 1135024 929011 4122020  7-960.05
CHATGLM2-6B-FEW-SHOT 0.560.14 9.300.05 76.801.00 16.59.05 9.350.03 93.151.27 12.299.03
QWEN1.5-1.8B-CHAT-ZERO-SHOT  4.51¢18 5.270.25 5.970.30 5.600.27 10.320.65 12.96¢.95 3.310.86
QWEN1.5-1.8B-CHAT-FEW-SHOT 1.269.26 8.300.14 51.491 64 14.29¢ 28 9.260.11 58.266.73 9.970.22
QWEN1.5-4B-CHAT-ZERO-SHOT 22.451 11 24.261 33 23.381.07  23.811.19 18.950.47  29.990.84 1597958
QWEN1.5-4B-CHAT-FEW-SHOT 21.35047  19.150.19  28.42p.91 22.890.16  13.780p22  35.573.30 12.200 43
QWEN1.5-7B-CHAT-ZERO-SHOT 60.380.19  61.760.31 60.650.23  61.20027  25.560.15 38.411.91 27.570.28
QWEN1.5-7B-CHAT-FEW-SHOT 63.48041  62.7906s  66.20051 64.45060 2841136 46.83115  28.31211
QWEN1.5-14B-CHAT-ZERO-SHOT 31.270.10  31.890.03  32.03p04 31.96118  37.58118  40.350.87 27.480.77
QWEN1.5-14B-CHAT-FEW-SHOT 60.18071  67.78060 7l.1lggs 69.4lggs  34.721.03 5048153  36.381.35
QWEN1.5-32B-CHAT-ZERO-SHOT 67.830.25 68.30029 67.86028 68.08p28  43.63039  48.71p.78 38.01¢.45
QWEN1.5-32B-CHAT-FEW-SHOT 784701  T74lgss  80.03037 7870042  49.73183 56.78056  48.631.07
QWEN1.5-72B-CHAT-ZERO-SHOT ~ 61.64933  61.9404s  62.64p23  62.29935  36.110.43 54.620.70 38.610.13
QWEN1.5-72B-CHAT-FEW-SHOT 69.430.47  69.430.46 7142050 70.41p048  39.661 .09 55.791.15 43.071.16
GPT-3.5-ZERO-SHOT 61.190.81 61.950.76 61.340.83 61.640.79 32.73167  46.902.34 34.501.74
GPT-3.5-FEW-SHOT 71.130.35 70.49¢ 45 74.230.64 72.310.53 38.992 17 52.521 57 41.971 41
GPT-4-PREVIEW-ZERO-SHOT 82.72021  83.590.13  82.73010  83.16011 5410182 5431156 49.32155
GPT-4-PREVIEW-FEW-SHOT 81.730.35  81.86p.41  82.66021  82.26031  48.79149  61.62198 51.640.81
GPT-4-ZERO-SHOT 74.770.37 75.190.44 76.200.47 75.690.45 43.130.53 67.971.67 48.950.69
GPT-4-FEW-SHOT T1.87035  TL.70030  78.790.44  75.08033 4242934 7148161 49.300.63
BERT-BASE 90.77¢.37 92.390.37 91.640.30 92.010.31 70.553.46 62.702.03 64.892 22
ROBERTA-LARGE 91.690.30 9294039 92.59043 9277040 7343174 68.03135  69.76; 45
91.83022  92.27020  92.37020 92.32020 7268076 72.83100 72.19035
CHATGLM2-6B-LORA 91.69014  92.05025 9219014  92.12000  71.97117 7174106  70.610s54
91.99004 [92.38)23 9252095 9245595 72.32364 71.00162  70.63159

Table 4: Evaluation results for fine-grained classification on the test set, with each cell colored to indicated the | best

and [ second best . The results present the mean and standard deviation (subscript) of accuracy (Acc.), precision (P.),
recall (R.), and F1-score (F1.). In terms of LoRA tuning, we only select the best result for comparisons. In each row

of LoRA models, the seeds are 42, 43, and 44 in order.

Setup Considering that the hyper-parameters for
fine-tuning pre-training model appear in numerous
papers, we place this section in Appendix F.

5.3 LLM Parameter-efficient Fine-tuning

Like fine-tuning the BERT and RoBERTa models,
we select one of the most widely used open-source
models, ChatGLM2-6B to conduct parameter-
efficient fine-tuning.

Setup Three random seed we use in LoRA-
tuning are 42, 43, and 44. During LoRA-tuning
(Hu et al., 2021) for ChatGLM2-6B, the epoch is 2,
and we only save the model in the last epoch during
fine-tuning. The learning rate is le-4 and batch size
is 2. The LoRA rank, dropout and « are 16, 0.1
and 64, respectively. During inference time, we set
temperature and top_p to 0.8 and 0.8. For
model evaluation, we instruct the model to generate
3 rounds.

5.4 Results

Evaluation results for fine-grained classification on
the test set are presented in Table 4. For the details
of evaluation metrics, see Appendix G.

Overall, the performance of fine-tuning, includ-
ing full fine-tuning and parameter-efficient tun-
ing, is superior to the prompt-based paradigm. In
terms of accuracy, ChatGLM2-6B-LoRA achieves
the best performance, with a value of 91.99%.
RoBERTa-large follows closely with the second-

best performance, only 0.3% lower than that of
ChatGLM2-6B-LoRA. The best accuracy perfor-
mance on the prompt-based paradigm is achieved
by GPT-4-preview with the zero-shot setting, scor-
ing 82.72%. Therefore, there is nearly a 7-
percentage-point gap between RoOBERTa and GPT-
4-preview in terms of accuracy. The best ac-
curacy achieved on an open-source model is by
Qwen1.5-32B-Chat with the few-shot setting, scor-
ing 78.47%.

Generally, performance increases with model
size. Interestingly, we note that Qwen1.5-72B-Chat
performs weaker than Qwenl.5-32B-Chat. The
reason behind this may be that Qwen1.5-32B-Chat,
which is released later than Qwen1.5-72B-Chat,
has access to a larger training corpus and more
advanced training strategies.

Overall, in-context learning usually enhances
the performance of the model. That is, the few-shot
paradigm positively promotes models Qwen1.5-7B,
Qwenl.5-14B, Qwenl1.5-32B, Qwen1.5-72B, and
GPT-3.5. However, there are exceptions where the
performance of the few-shot paradigm is not as
good as that of the zero-shot paradigm, such as
ChatGLM2-6B, Qwenl.5-1.8B, and Qwen1.5-4B.
It is clear that smaller models are caught in the in-
context learning dilemma. For GPT-4, in-context
learning also does not result in positive gains, so it
is important to select in-context samples carefully.

The newer the release date of the model, the



Dialogue Rules: Respond naturally and emotionally; follow the character traits; avoid
meaningless self-questions; react according to emotions; avoid contradictions or
repetitions; do not mention "rules"; keep answers brief, one to two sentences.

Please role-play as an experienced psychological counselor and communicate with the
user progressively from the following three angles:

1. In the past two weeks, have you felt down, depressed, or hopeless?

2. In the past two weeks, have you had thoughts of suicide?

3. Have you ever attempted suicide? If yes, when did it happen?

i

User: | want to commit suicide.

Counselor: I'm really sorry to hear that you're feeling this way. Over the past two weeks,
have you often felt down, depressed, or hopeless?

User: Yes, I've been feeling extremely low.

Counselor: | can sense that you're in a lot of pain right now. How long have you been
feeling this way?

User: It's been three weeks.

Counselor: That must have been very hard for you. In the past two weeks, have you had
more specific thoughts about suicide?

User: I've thought about suicide, but I'm really conflicted.

Counselor: You must be experiencing a great deal of inner turmoil. Have you ever tried
to commit suicide, or can you tell me when these thoughts have been the most intense?

00| 1300 | 1D )00 1B, J00 | 13|00

User: | haven't tried to commit suicide.

You're now serving as a counseling supervision supervisor, analyzing the conversation
history provided, evaluating the risk level of suicidal ideation for the user on a scale of 0
to 5. 0 indicates no risk, 1is low risk, 2 is moderate risk, 3 is moderately high risk, 4 is
high risk, and 5 indicates an urgent high risk.

®

Risk Assessment Result: Based on the conversation history, | would assess the user's
suicide risk level as 3 (Moderate to High Risk).
Here are the reasons for my assessment:

Figure 3: Our automated risk assessment framework
when interacting with a user who has active suicidal
ideation. The top panel presents the flow chart of our
automated system for suicide detection and risk assess-
ment. The bottom panel presents a concrete example
for illustration. The text on a pink background will be
adaptively replaced by the detected suicidal category.
The text on a gray background is a dialogue session
between a user and a counselor, where responses are gen-
erated by the LLM. The text on a yellow background

is a risk assessment result completed using the prompt-
ing method. Corresponding Chinese version see Figure
11. The model we use is GPT-40 (gpt-40-2024-05-13).
For other cases, please refer to Appendix 1.

better the performance obtained by the test set.
Typical cases are Qwen1.5-32B-Chat and GPT-4-
preview.

5.5 Error Case Study

After we summarize the misclassifications, we have
summarized 3 common misclassifications using the
best-performing pre-trained model RoBERTa as an
example. (1) Samples of suicide attempt are mis-
classified into the other four categories of suicidal
ideation in label space. (2) The classifier is too
sensitive to certain terms and misclassifies samples
about exploration of suicide as suicide ideation.
(3) Some user utterances irrelevant to suicide/self-
injury/aggressive behavior, despite containing the

word "death," are classified by the classifier as hav-
ing suicidal ideation.

Furthermore, we present more examples of error
case studies in Figure 10 in Appendix H.

6 Automated System for Risk Assessment

To further utilize suicidal ideation detection, we
propose a suite of risk assessment framework. If
our automated suicide detection system identifies a
user expressing suicide attempt, our system will
first recommend the user to the Free 24-Hour
Helpline and inform the professional counselor for
crisis intervention and referral. For the other four
types of suicidal ideation and five types of non-
suicidal categories with different risk levels, we
use an automated risk assessment framework, as
shown in Figure 3. Moreover, nine types of screen-
ing questions (Boudreaux et al., 2015) for risk as-
sessment are shown in Figure 12 in Appendix I.

Practical Application Results We conduct a
comprehensive risk assessment on Liaohuixiao-
tian( 2 /N K), a popular WeChat Mini Program
for online, text-based counseling in China. We
randomly select 1000 user messages from our plat-
form’s collected data. Our system achieves a 95.2%
accuracy in detecting suicidal ideation, confirmed
by expert annotations, demonstrating its high ac-
curacy and practicality. Further, we chose 20 user
messages with varying risk levels to test our risk as-
sessment framework, achieving a 90.0% adoption
rate for framework-recommended responses. For
more examples, please refer to Figures 13 and 15.
These findings validate the system’s effectiveness
and practical application in real-world settings.

7 Conclusion

In sum, we presents a novel and theoretically
grounded fine-grained taxonomy for detecting sui-
cidal ideation, merging levels with categories of
suicidal actions and thoughts. We address gaps
by introducing the PsySUICIDE dataset, which is
manually annotated with experts and rigorous qual-
ity control. Further, we develop various baselines
based on pre-trained LMs and LLMs, and create a
LLM-based risk assessment system for users dur-
ing online text-based counseling. Our work pro-
vides an insightful analysis of the effectiveness of
automated risk assessment systems and their poten-
tial impact on improving mental health services in
online counseling platforms.



Limitations

Multi-language Support In this paper, we
mainly focus on Chinese fine-grained suicidal
ideation detection. Collecting data in other lan-
guages is challenging for us, but we will endeavor
to expand our capabilities in the future.

Tailored Models for Risk Assessment Our pro-
posed system integrates seamlessly into real-world
settings to assist counselors effectively. It monitors
client utterances for suicide risk, and upon detect-
ing suicidal ideation, it facilitates an automated risk
assessment under professional supervision. How-
ever, in the era of LLMs, our paper proposes an
LLM-based risk assessment framework. As shown
in Figure 3, we directly use powerful LLMs, such
as GPT-40, as a model for risk assessment. In the
future, we will collect large-scale user-counselor
or user-machine dialogues to train a tailored model
for fine-grained suicide risk assessment.

Multimodal Data Multimodal data is data cap-
tured in multiple formats, such as text, images,
audio, video, or genetic data. Currently, we mainly
focus on text. Therefore, in the future, we will
collect a large-scale multimodal dataset that is not
confined to text only and endeavor to explore more
complex application scenarios.

Ethics Statement

Our research is reviewed and approved by the
xxxx University Institutional Ethics Committee
(XXXXXX).

Important: Our research explores the potential
of an automated system for suicide detection and
risk assessment in psychological counseling, but
does NOT recommend their use as a substitude
for psychological treatment without professional
supervision.

Suicide Risk Assessment for Annotators Prior
to data annotation, our professional counselors
first conduct counseling interviews with annotators
to confirm that they are physically and mentally
healthy and suitable for our annotation work. In
each small batch of annotation, after the comple-
tion of data annotation, the counselor will conduct
a short interview to inquire about the physical and
mental health status of the annotator to ensure the
physical and mental health of the annotator through-
out the annotation process. After completing the en-
tire labelling process, our professional counselors

conduct a final in-depth consultation interview to
ensure that the labelled content does not have any
negative impact on all annotators.

Annotator Salary In total, we spent 22,500
RMB on the project, which lasted only 25 days.
This means each annotator was paid 300 RMB
for their work per day, which is higher than the
average wage (250 RMB/day) in their city. In ad-
dition, two professional counselors, both of whom
are paid 2,000 RMB, have made outstanding contri-
butions to the construction of our taxonomies, the
answering of taxonomies and the safeguarding of
the physical and mental health of our annotators.
Overall, we have guaranteed that our salary level is
competitive in our city.

Data Sharing Considering the nature of suicide
data, we must cautiously share this dataset. Re-
garding the rules for releasing data, third-party re-
searchers who require access to the PsySUICIDE
dataset must provide us with their valid ID, proof of
work, the reason they are requesting the data (e.g.,
the research questions), etc. They are required to be
affiliated with a non-profit academic or research in-
stitution. This includes obtaining the approval of an
Institutional Review Board (IRB), having principal
investigators working full-time, as well as obtain-
ing written approval from the institution’s Office
of Research or equivalent office. Additionally, they
must sign the Data Nondisclosure Agreement and
promise not to share the data with anyone.
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A Annotation Framework

We present an example of annotating unlabeled
data, as shown in Figure 4.
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Figure 4: Annotation platform.

B Details of Data Sources

SmileChat (Qiu et al., 2023) is a large-scale, di-
verse, and high-quality multi-turn conversation
dataset generated by instructing ChatGPT to gener-
ate multi-turn dialogues based on QAs for mental
health support. Xinling (Li et al., 2023) is a high-
quality multi-turn dialogue dataset consisting of
authentic dialogues lasting about 50 minutes be-
tween users and professional counselors. Finally,
the human-machine dialogues (Qiu et al., 2023)
is a high-quality multi-turn dialogue dataset con-
sisting of real-life dialogues between users and the
dialogue model collected in the wild.

C Comprehensive Taxonomy

Based on the user’s perspective, whether the textual
content contains suicidal ideation can be divided
into two key types, as illustrated by dichotomy sui-
cide, including suicidal ideation and non-suicidal
ideation.

C.1 Process of Taxonomy Construction

Our proposed taxonomy is inspired by an algo-
rithm used for classifying intentional self-injurious
thoughts and behaviors (Schreiber et al., 2010). We
have drawn extensively from the literature on sui-
cide, self-injury, harm to others, and experiences
of abuse. In collaboration with professional coun-
selors, we have adapted this algorithm to better suit
counseling scenarios.
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C.2 Suicidal Ideation

Suicide Attempt. A suicide attempt refers to the
act wherein an individual has taken concrete steps
toward ending their life but ultimately did not result
in death. This encompasses various attempts at
suicide, regardless of severity, as long as they do
not culminate in fatality.

Suicidal Preparatory Act. A suicidal preparatory
act refers to the preparatory actions taken by an
individual with the intention of committing suicide,
which may include acquiring tools or items and
selecting a location. These preparatory actions
have not yet been carried out.

Suicidal Plan. A suicidal plan refers to a scheme
devised by an individual with the intention of self-
termination. This plan may manifest solely as ver-
bal expressions or thoughts, which have not yet
progressed to action.

Active Suicidal Ideation. Individuals have a clear
intent to actively end their own lives, including
inquiring about methods of death or suicide.
Passive Suicidal Ideation. Passive suicidal
ideation refers to an individual expressing a desire
or anticipation for death, hoping for death to oc-
cur without taking explicit proactive actions. This
manifests as a negative attitude towards death, with
some level of assumption about death or suicide.

C.3 Non-Suicidal Ideation

Self-injury Behavior.  Self-injury behavior,
broadly speaking, refers to non-suicidal acts of
self-harm. Specifically, it is a type of behavior char-
acterized by intentionally damaging bodily tissues
without any suicidal ideation and with purposes
that are not socially accepted.

Self-injury Ideation. In broad terms, self-injury
ideation refers to the intention behind non-suicidal
self-harm. Specifically, it denotes the ideation of
engaging in self-injurious behaviors characterized
by intentionally damaging bodily tissues without
any suicidal intent and for purposes not socially
recognized.

Aggression against Others. Aggression against
others refers to actions taken by users themselves
to harm others, including both physical actions and
verbal assaults (such as swearing or insults), with
the intention of causing harm to others.
Aggression against Users. Aggression against
users refers to intentional physical or verbal behav-
iors aimed at harming the user, including cursing
and insults.
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Figure 5: Chinese version of our taxonomy.

Exploration about Suicide. Exploration about
suicide refers to an examination of the essence of
suicide, primarily encompassing but not limited to
the following three aspects: (1) Individuals may
express thoughts or explore the concept of suicide,
but this does not necessarily imply an actual in-
tent to commit suicide. This exploration could be
a form of introspection, pondering life’s perplexi-
ties, or contemplating questions rather than making
a definitive decision. (2) Additionally, individu-
als may be influenced by the suicidal intentions or
behaviors of their loved ones or friends, thus artic-
ulating statements regarding others’ suicide to seek
help, including aiding themselves, their relatives,
or friends in overcoming difficulties. (3) Curiosity
about the act of suicide.

Irrelevant to Suicide/Self-injury/Aggressive Be-
havior. Typically, this refers to a state or behavior
that is not directly related to suicide, self-harm, or
harming others. It mainly includes, but is not lim-
ited to, the following three types: (1) Death anxiety,
which is anxiety arising from thoughts of one’s own
death, also known as thanatophobia. (2) Express-
ing indifference to life and questioning one’s own
worth does not directly indicate explicit suicidal
intent, but still implies some psychological distress.
(3) Users seeking clarification on dreaming about
deceased relatives.

D Annotation Guidelines

We provide our annotation guidelines, which is an
enhanced version of our taxonomy, as shown in
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Figure 5, which is a Chinese version. For English
version, see Figure 6.

E Quality Control

We report all Fleiss’ kappa values during large-
scale iterative annotation in Table 7.

F Setup for Fine-tuning Pre-trained LMs

The output features h of the top layer of the
pre-trained model can be represented as z
[2¢, 21, 22, .-y 2n), Where z. is the representation
of the class-specific token [CLS]. We feed z. into
a feed-forward neural network with a default model
dropout rate of 0.1 for the final prediction. During
fine-tuning the pre-trained models, we initialize
weights of feed-forward layers with normal distri-
bution. We set the training epoch as 10 and select
the checkpoint that achieves the best accuracy value
on the validation set to evaluate the test set. For
the training processes, we adopt Sigmoid Cross
Entropy loss as the default classification loss. We
use the Adam optimizer to train the network with
momentum values [31, 2] = [0.9, 0.999]. The
learning rate is initialized to 2e-5 and decayed by
using the linear scheduler. The batch size in the
training stage is 16. Five random seed we use in
fine-tuning are 42, 43, 44, 45 and 46.

G Evaluation Metrics

In this paper, we report seven evaluation met-
rics: accuracy, micro-precision, micro-recall, and
micro-F1-score, macro-precision, macro-recall,
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Table 5: Annotation guidelines. (Chinese version)

and macro-F1-score. Accuracy measures the pro-
portion of correctly classified instances out of the
total instances in the test set. Macro-averaging
gives equal weight to each class, while micro-
averaging gives equal weight to each instance.

H Examples of Error Case Study

We present some examples of error case study in
Figure 10.
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I Risk Assessment Framework

We present nine types of screening questions for
risk assessment, as shown in Figure 12. Further,
we provide two more examples using our proposed
risk assessment framework, as shown in Figures
13, 14, 15, and 16.



Suicide Attempt: A suicide attempt refers to the act wherein an individual has taken concrete steps toward ending their life but

ultimately did not result in death. This encompasses various attempts at suicide, regardless of severity, as long as they do not

culminate in fatality.

* Forexample, "l used a blade to cut my wrist." This qualifies as a severe act of self-harm with a high likelihood of death, hence
classified as a suicide attempt.

* For, example, "Previously, my girlfriend mentioned breaking up, and | ended up taking a lot of sleeping pills."

Suicidal Preparatory Act: A suicidal preparatory act refers to the preparatory actions taken by an individual with the intention of
committing suicide, which may include acquiring tools or items and selecting a location. These preparatory actions have not yet been
carried out.

* Forexample, "lI've bought a lot of sleeping pills to commit suicide." "I've searched online for many ways to commit suicide."

Suicidal Plan: A suicidal plan refers to a scheme devised by an individual with the intention of self-termination. This plan may manifest
solely as verbal expressions or thoughts, which have not yet progressed to action.
* Forexample, "To commit suicide, | plan to buy a lot of sleeping pills." "Life is tough, | just want to jump off a building."

Active Suicidal Ideation: Individuals have a clear intent to actively end their own lives, including inquiring about methods of death or

suicide.

*  "Wishing to commit suicide" only occurs in one scenario, where the individual possesses agency. "Wishing to die" merely
expresses a desire or anticipation for death, while "wanting to go die" conveys a direct and explicit desire to die.

* Ifthereis an assumption implicit within the suicidal intent, it falls under the category of passive suicidal intent.

* Forexample, "l want to commit suicide", "l want to die, | want to end my own life."

Passive Suicidal Ideation: Passive suicidal ideation refers to an individual expressing a desire or anticipation for death, hoping for
death to occur without taking explicit proactive actions. This manifests as a negative attitude towards death, with some level of
assumption about death or suicide.

* Forexample, "I'd rather be dead. ", "If | were to die, my family would be better off.", "l wish | could fall asleep and never wake up."
* Forexample, "I might as well just die.", "I'd rather be dead.", "It's better if I'm dead.", "I might as well just die."

Self-injury Behavior: Self-injury behavior, broadly speaking, refers to non-suicidal acts of self-harm. Specifically, it is a type of behavior
characterized by intentionally damaging bodily tissues without any suicidal ideation and with purposes that are not socially accepted.
* Forexample, "Using sharp objects (such as knives, razor blades, or needles) to cut or puncture the skin."

* Forexample, "Burning the skin, typically with cigarettes."

Self-injury Ideation: In broad terms, self-injury ideation refers to the intention behind non-suicidal self-harm. Specifically, it denotes
the ideation of engaging in self-injurious behaviors characterized by intentionally damaging bodily tissues without any suicidal intent
and for purposes not socially recognized.

Aggression against Others: Aggression against others refers to actions taken by users themselves to harm others, including both

physical actions and verbal assaults (such as swearing or insults), with the intention of causing harm to others.

* Forexample, "l want to poison my parents! Stop meddling in my life!"

* Theindividual makes others believe they want to die, but in reality, they don't actually want to die. Instead, they express thoughts
or behaviors of wanting to commit suicide using threatening language. For example, "If you leave me, I'lL kill myself," "If you leave
me, I'll take sleeping pills," "If my girlfriend says she wants to break up, I'll take a lot of sleeping pills."

Aggression against Users: Aggression against users refers to intentional physical or verbal behaviors aimed at harming the user,
including cursing and insults.

* Forexample, My ex-boyfriend called me a "greentea bitch" and told me to die.

* Individuals may also be threatened by others' suicides, thus expressing statements about others' suicide to seek help and get out

of the predicament. For example, "l broke up, and my ex-boyfriend is threatening suicide to get back together. How can | get away
from him?"

Exploration of Suicide: Exploration of suicide refers to an examination of the essence of suicide, primarily encompassing but not

limited to the following three aspects: (1) Individuals may express thoughts or explore the concept of suicide, but this does not

necessarily imply an actual intent to commit suicide. This exploration could be a form of introspection, pondering life's perplexities, or

contemplating questions rather than making a definitive decision. (2) Additionally, individuals may be influenced by the suicidal

intentions or behaviors of their loved ones or friends, thus articulating statements regarding others' suicide to seek help, including

aiding themselves, their relatives, or friends in overcoming difficulties. (3) Curiosity about the act of suicide.

* Forexample, "Is death a release? " This is taken as an expression of contemplation or exploration of suicide. "Death is a release" is
taken as an active intent for suicide.

* Forexample, "My friend nearby is contemplating suicide. What should | do to help her?"

Irrelevant to Suicide/Self-injury/Aggressive Behavior: Typically, this refers to a state or behavior that is not directly related to suicide,

self-harm, or harming others. It mainly includes, but is not limited to, the following three types:

* Death anxiety, which is anxiety arising from thoughts of one's own death, also known as thanatophobia. For example, "High school
students think about and fear death every day. ", "Fear of death is a common sentiment among them. "

* Expressing indifference to life and questioning one's own worth does not directly indicate explicit suicidal intent, but stillimplies
some psychological distress. For example, "It seems like being alive is fine, and dying doesn't matter? How can one learn to love
oneself?"

¢ Users seeking clarification on dreaming about deceased relatives.

Table 6: Annotation guidelines. (English version)

Batch 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
K 0.792  0.801 0.787 0.797 0.794 0.609 0.606 0.628 0.638 0.618 0.659 0.773 0.794 0.763 0.794 0.764 0.871 0.804 0.805 0.798 0.616 0.666 0.742 0.697 0.728 0.763 0.773

Table 7: Fleiss” kappa values during large-scale iterative annotation. The maximum value is highlighted in bold and
the minimum value is highlighted with an underline.
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Figure 6: Zero-shot prompting template in Chinese.
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Taxonomy of suicidal ideation:

Suicide Attempt: A suicide attempt refers to the act wherein an individual has taken concrete steps toward ending their life but
ultimately did not result in death. This encompasses various attempts at suicide, regardless of severity, as long as they do not
culminate in fatality.

Suicidal Preparatory Act: A suicidal preparatory act refers to the preparatory actions taken by an individual with the intention of
committing suicide, which may include acquiring tools or items and selecting a location. These preparatory actions have not yet been
carried out.

Suicidal Plan: A suicidal plan refers to a scheme devised by an individual with the intention of self-termination. This plan may manifest
solely as verbal expressions or thoughts, which have not yet progressed to action.

Active Suicidal Ideation: Individuals have a clear intent to actively end their own lives, including inquiring about methods of death or
suicide. "Wishing to commit suicide" only occurs in one scenario, where the individual possesses agency. "Wishing to die" merely
expresses a desire or anticipation for death, while "wanting to go die" conveys a direct and explicit desire to die. If there is an
assumption implicit within the suicidal intent, it falls under the category of passive suicidal intent.

Passive Suicidal Ideation: Passive suicidal ideation refers to an individual expressing a desire or anticipation for death, hoping for

death to occur without taking explicit proactive actions. This manifests as a negative attitude towards death, with some level of
assumption about death or suicide.

Self-injury Behavior: Self-injury behavior, broadly speaking, refers to non-suicidal acts of self-harm. Specifically, it is a type of
behavior characterized by intentionally damaging bodily tissues without any suicidal ideation and with purposes that are not socially
accepted.

Self-injury Ideation: In broad terms, self-injury ideation refers to the intention behind non-suicidal self-harm. Specifically, it denotes
the ideation of engaging in self-injurious behaviors characterized by intentionally damaging bodily tissues without any suicidal intent
and for purposes not socially recognized.

Aggression against Others: Aggression against others refers to actions taken by users themselves to harm others, including both
physical actions and verbal assaults (such as swearing or insults), with the intention of causing harm to others.

Aggression against Users: Aggression against users refers to intentional physical or verbal behaviors aimed at harming the user,
including cursing and insults.

Exploration about Suicide: Exploration about suicide refers to an examination of the essence of suicide, primarily encompassing but
not limited to the following three aspects: (1) Individuals may express thoughts or explore the concept of suicide, but this does not
necessarily imply an actual intent to commit suicide. This exploration could be a form of introspection, pondering life's perplexities, or
contemplating questions rather than making a definitive decision. (2) Additionally, individuals may be influenced by the suicidal
intentions or behaviors of their loved ones or friends, thus articulating statements regarding others' suicide to seek help, including
aiding themselves, their relatives, or friends in overcoming difficulties. (3) Curiosity about the act of suicide.

Irrelevant to Suicide/Self-injury/Aggressive Behavior: Typically, this refers to a state or behavior that is not directly related to
suicide, self-harm, or harming others. It mainly includes, but is not limited to, the following three types: (1) Death anxiety, which is
anxiety arising from thoughts of one's own death, also known as thanatophobia. (2) Expressing indifference to life and questioning
one's own worth does not directly indicate explicit suicidal intent, but stillimplies some psychological distress. (3) Users seeking
clarification on dreaming about deceased relatives.

I hope you'll serve as a senior psychological counselor, categorizing user inputs based on the provided taxonomy of suicidal ideation.
Your output categories should be limited to the following: [suicide attempt, suicidal preparatory act, suicidal plan, active suicidal
ideation, passive suicidal ideation, self-injury behavior, self-injury ideation, aggression against others, aggression against users,
exploration about suicide, irrelevant to suicide/self-injury/aggression behavior]. Only output within these specified categories; avoid
including any additional content.

User input: {user utterance}

Categories:

Figure 7: Zero-shot prompting template in English.
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AAEESEE:

BARARE: REAMRNT AFCERRT EIRITH, RRAAFEATHITH. ZOEEFAFEZR, LEAEESES5F, R
AR ERAT .

AFRERH: REAMRATAFRERGES TE, QHEERIALRSSE, EFREF, TLESE TS AMLHEEEROF
BFHR: RBEAMRANT AFRF TR, AR TRRIGEGEDREZARER L, FREEIITHF,

EHFEH: Aﬁ‘ﬁ-%‘“ﬂ‘ﬁﬁ’]"”@“%iﬁ) ERATHAS, MIATARAFNEINER. “BAX” RA—#EFX, rac i
HEFH. “HAxu” R "%&k?ﬁ%fé‘]«%ié&}iﬂ% W “HBER MEART —MAEE, NHGEANETR. wRLIHAFEZAE
PEHTRIL, BEAARSAXFER.
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FATF# & 5)5131%44‘4&” o

AMER: i, EAFAROARGENER, Bhms, —AXTERAEAGITHGRE, FEAELEMaFETRLLBAY
T AAE S INTT 69 M DL T 8 aR F AR 42,

BPKETH: AP QTHRANGLETY, WRF ATERGERANDZITARTIETH (QHERLE, BE)
MASLEFTH: RERATATHLETH, PRAZTRGERAF ATHHEITARTETH (QERLE. B55)

AT AFWEE: AT aFOARBITRE. T2OEETRTATIAH: (1) /I\%Wﬁ?,%iiii’él%é’?‘”%’ﬁdfﬂ? {2 R &k
FHAMNANGAFHRAFOER, IFEETREA—F AL, HEFHEIXIMFAEGEE, RERHAGEL, (2) i, MRTH
AR ACFEFARGAR AFTRARATAGY 0, BREALTHRAQGFZOGHEAFT KDY, OEFHAS. FARFAELREE,
(3) A FXHFHIFH.

EaX/ a5/ LEFARL: AFHOR—FARERITH, 5AF, ARG ERALAEAR, T2OHERRTATIMN: (1)
ATHEERNAFRTHRERFAGEE, CHARARTARE, (2) RAMNERG K Eft § TNIEGF 5T L2151 75
HAAER, RUARRRT —ROEEK, Q) AFFABAY LB LGFANTH.

HATBARAAE TR OGS FWEIT, ARBERBGAFZAS LY, A ORARTS L, RiBOEANTERTE[AFRE, AF
BEATH, AFHR, THAFER, HAHALER, AT, AGER, RPrERHR, ALETA, XTas0K%, 5
AA/ A/ XETHAR]IXELA P, RiE R L5, TEimd L ems ey RN E,

RPN, ZAREMANBNE, K T4F%ah 50k zh

ESIFE 3

A EA: ATHX, KROBETRE R

%

XAl aAEHEITH
i PEIN: AT AA, RATHEXRS 20K

1 . )

AN kA A
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EEE

X

s

HpiN: BAEFEKGNFA! TEHIGEGAA TSB!
A A pPAEITA
PN BIBA S KRGS, T EER
EA: AL EITH
Hpma: RETHEMIENE T K
%" Al Qj/ﬁﬁ ﬂ

A ON o A% A
£l OADA
AN SN AREE, RIZBEMH 2 KT?
£7:. AT aA0iEE
FPiA: A RARAEE A ENLT
ER. BAX/AG/AETALK
Arin, f2—AM5F0F4, MRERGASEHAKFH, RAWTELEFT, .
ER: X FER, MAKEITH
A EiN: R PR ERITAR LIz a8k
A7 zFHAAFR, BpAHiTH
A P {user utterancel}
£ A

Figure 8: Few-shot prompting template in Chinese. The text with underlines indicates the in-context learning
examples.
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Taxonomy of suicidal ideation:

Suicide Attempt: A suicide attempt refers to the act wherein an individual has taken concrete steps toward ending their life but ultimately did not result
in death. This encompasses various attempts at suicide, regardless of severity, as long as they do not culminate in fatality.

Suicidal Preparatory Act: A suicidal preparatory act refers to the preparatory actions taken by an individual with the intention of committing suicide,
which may include acquiring tools or items and selecting a location. These preparatory actions have not yet been carried out.

Suicidal Plan: A suicidal plan refers to a scheme devised by an individual with the intention of self-termination. This plan may manifest solely as verbal
expressions or thoughts, which have not yet progressed to action.

Active Suicidal Ideation: Individuals have a clear intent to actively end their own lives, including inquiring about methods of death or suicide. "Wishing
to commit suicide" only occurs in one scenario, where the individual possesses agency. "Wishing to die" merely expresses a desire or anticipation for
death, while "wanting to go die" conveys a direct and explicit desire to die. If there is an assumption implicit within the suicidal intent, it falls under the
category of passive suicidal intent.

Passive Suicidal Ideation: Passive suicidal ideation refers to an individual expressing a desire or anticipation for death, hoping for death to occur
without taking explicit proactive actions. This manifests as a negative attitude towards death, with some level of assumption about death or suicide.
Self-injury Behavior: Self-injury behavior, broadly speaking, refers to non-suicidal acts of self-harm. Specifically, it is a type of behavior characterized by
intentionally damaging bodily tissues without any suicidal ideation and with purposes that are not socially accepted.

Self-injury Ideation: In broad terms, self-injury ideation refers to the intention behind non-suicidal self-harm. Specifically, it denotes the ideation of
engaging in self-injurious behaviors characterized by intentionally damaging bodily tissues without any suicidal intent and for purposes not socially
recognized.

Aggression against Others: Aggression against others refers to actions taken by users themselves to harm others, including both physical actions and
verbal assaults (such as swearing or insults), with the intention of causing harm to others.

Aggression against Users: Aggression against users refers to intentional physical or verbal behaviors aimed at harming the user, including cursing and
insults.

Exploration about Suicide: Exploration about suicide refers to an examination of the essence of suicide, primarily encompassing but not limited to the
following three aspects: (1) Individuals may express thoughts or explore the concept of suicide, but this does not necessarily imply an actual intent to
commit suicide. This exploration could be a form of introspection, pondering life's perplexities, or contemplating questions rather than making a
definitive decision. (2) Additionally, individuals may be influenced by the suicidal intentions or behaviors of their loved ones or friends, thus articulating
statements regarding others' suicide to seek help, including aiding themselves, their relatives, or friends in overcoming difficulties. (3) Curiosity about the
act of suicide.

Irrelevant to Suicide/Self-injury/Aggressive Behavior: Typically, this refers to a state or behavior that is not directly related to suicide, self-harm, or
harming others. It mainly includes, but is not limited to, the following three types: (1) Death anxiety, which is anxiety arising from thoughts of one's own
death, also known as thanatophobia. (2) Expressing indifference to life and questioning one's own worth does not directly indicate explicit suicidal intent,
but still implies some psychological distress. (3) Users seeking clarification on dreaming about deceased relatives.

| hope you'll serve as a senior psychological counselor, categorizing user inputs based on the provided taxonomy of suicidal ideation. Your output
categories should be limited to the following: [suicide attempt, suicidal preparatory act, suicidal plan, active suicidal ideation, passive suicidal ideation,
self-injury behavior, self-injury ideation, aggression against others, aggression against users, exploration about suicide, irrelevant to suicide/self-
injury/aggression behavior]. Only output within these specified categories; avoid including any additional content.

User input: My girlfriend said she wanted to break up and | took a lot of sleeping pills.
Categories: Suicide Attempt

User input: I've bought a lot of sleeping pills to kill myself.

Categories: Suicide Preparatory Act

User input: In order to kill myself, I'm going to buy a lot of sleeping pills.

Categories: Suicidal Plan

User input: | want to kill myself.

Categories: Active Suicidal Ideation

User input: I'm better off dead.

Categories: Passive Suicidal Ideation

User input: Trying to poison my parents! Stop telling me what to do with my life!
Categories: Aggression against Others

User input: My ex-boyfriend called me a green tea whore and told me to go to hell.
Categories: Aggression against Users

User input: | enjoy burning my skin with the end of a cigarette.

Categories: Self-injury Behavior

User input: | want to hurt myself.

Categories: Self-injury Ideation

User input: A close friend is trying to commit suicide, what can | do to help her?
Categories: Exploration about Suicide

User input: | am a high school student, thinking about and fearing death every day.
Categories: Irrelevant to Suicide/Self-injury/Aggressive Behavior

User input: I'm a 15-year-old boy who was told to my face by someone | like that I'm ugly, and | really don't feel like living...
Categories: Passive Suicidal Ideation, Aggression against Users

User input: Irritability, low self-esteem, a particular tendency to hit people, suicidal thoughts arise when | get out of control.
Categories: Active Suicidal Ideation, Aggression against Others

User input: {user utterance}

Categories:

Figure 9: Few-shot prompting templates in English. The text with underlines indicates the in-context learning
examples.
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Category Text Golden Predicted
Bk ts, MEEREKT, KRAGTRBEET H R LRRAME BRI T A 282 %H 22 WA A A ER
The second time | took the pills, | ended up in the hospital. | really don't want to live anymore. Why did | have to be Passive
rescued again after taking sleeping pills? Why didn't | just die? Suicidal
Ideation
ZTET MBS R ERE, RACEHERT, KORHA T KGREERMT, SAFBLAFHRERET, A AER
AL, ARERARRLSE L, T ELNT, AOB—RTZT, RAEFZRTHN— RO ELEA Passive
DIk a) BB R T £, e —iE, HHEREM A, B RAKEARK, Tifikeh - RERBTd 4, Suicidal
When | returned to school on October 11th, the weather was getting cooler. My mom said she'd come to my dorm to Ideation
change my bedding. | started to panic, feeling like my secret was about to be exposed. | was so anxious, | wanted to PET S
1 crawlinto a hole. | had no idea what to do and seriously just wanted to die. So, the night before she came, | took some Suicide
sleep aids with yogurt, hoping I'd sleep and never wake up. But somehow, | woke up the next day. Attempt
ARAEH AR B T B At
| jumped off a building back then. Suicidal Plan
HHABY, R XFEGET TR ER-E K72
She said | took pills but miraculously survived. HFITALK
Irrelevant to
Suicide/Self-
injury/Aggressi
ve Behavior
B4 PRk A T ey — A B R e 7 K EHAFEA
Suicide is just an extreme way of protecting yourself. Active Suicidal
Ideation
LA SRS KAk T B A B it
There are so many people who jump off buildings due to pressure. % Suicidal Plan
2 - )
faRAAA S FUER LT 848 Exploration | z#aszm
But at that moment, you still thought about suicide. about Suicide Active Suicidal
Ideation
JEE$ 2 B At
They were afraid I'd jump off a building. Suicidal Plan
W, RILARR, R RIS
Uh, I'm not trying to die, you don't need to assess my risk.
!
Death! LK TE
FITAHRK A FER
3 WRT, MR Irrelevant to Passive
I'm on the brink of death, so annoyed. Suicide/Self- Suicidal
. i injury/Aggressi Ideation
MRS RO 2R THT ve Behavior

Might as well consider me already dead.

— A B BB EBR, REELHIC— BRI kR
Every time | see my mom, | want to die. As soon as I'm a bit happy, she comes and ruins it.

Figure 10: Some examples of error case study.
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sHERR: AR, WAL L, SHAECHSE, THMAELGAFR; RBFRUHAAEGRE; BLTARE L, T2
B CHLMT . BARE, —2 A8 b,
W TR S I F T, AT ERN], AT I A LA ) P #r i A 58
EKIANA AT
1. £ LOHAN, FRES Y RIFEIE., MARRELZ?
2, EXELHBER, AT G AT FGRE?
HhAGZG2RLAX? wRAE, KREAMARE?

Ar: &BaH&

HEL

FAaIF . ARABIT B RA R GG ik, RS IR ARALENBA N, KRG EF EBFEE, WARRE LELD?

AP R, HdREIKE

FIIR: KRBT BRREGRE, IHGFECERESATR?

Rr: A=RAT

HA P AR — R AR A, AL KFAAR, RRAL WAL R ARG A SR ER?

Ap: ARLAF, BRSRLL

HAIF: ARE NS — R AELEH A RRGHL. RAT T Z R AF, RF T AE AT F R F R RA 2 E5?

AF: &R ERXAF

ARSI LW T FIF, pATA LG ER L, 2ATA P AKX ERGRECFR, FT5£0259, 0 HERE, 15
AR, 20 A Rk, 3pA T &AL, 4 ERIE, 55 A% EHAK.

RS2 R : ARARA LI EA £, RAWA P 8 FRLFRITFR A5 (P HAL) .
VAT R A8 AR

1 HBEE: A FRERSECERET 2R, TAMMASK, ThEFENEL—F L,

2. WHRA: AP RARRHREFEIE, FELERANSRRINNFRE, ZAALSHRERASE,

3. BAME: APAKNEHAAORKEE, FLACERL, ARFHAFHALER, 25 ARERKITS.

) | 4 WERK: P ARRT Remink s, EABEE—F B T AR,

: 5. EERfAH: AP RAAAARE, SHARREKES, TRARLA RS S ALIRE TGS S5,
BENLfEE, P AMIFHARGFERARKAN, LEALTHELENE (W ML 8 A1R. AL 8 E7 %
Folt ) o EAFARAT BRSO AT, ARG 22 ARG SR, LW TS
EATR P R, %R FHF RS LSRG A= L H

Figure 11: Our automated risk assessment framework when interacting with a user who has active suicidal ideation.
(Chinese version) The text on a pink background will be adaptively replaced by the detected suicidal category. The

text on a gray background is a dialogue session between a user and a counselor, where responses are generated

by the LLM. The text on a yellow background is a risk assessment result completed using the prompting method.
The model we use is GPT-40 (gpt-40-2024-05-13).
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Category Chinese English
Suicide Preparatory 1, RAGBMT T RS REH, TRAEFRMEMAFITH? 1. Have you made any plans or arrangements that might lead you to consider suicide?
Act 2, AT B4R LKA Tﬁ;\dkﬂ’r i ? 2. Have you started planning how or when you might attempt suicide?

3. MRAG A AT Rt A A e B K R B 3. Do you have any alternative plans or strategies to cope with suicidal thoughts?
Suicidal Plan 1, hAFCEH Titmey § A7 1. Do you already have a detailed plan for suicide?

2, T RH R T BRI Ao 7y X7 2. Have you decided on a specific time and method?

3. H A 5ok g ARARAY IR ? 3. Do you have any resources or items to carry out your plan?
Active Suicidal 1, AR EWARRN, RAE Y RIHEIKRE, WRRFLL? 1. In the past two weeks, have you felt down, depressed, or hopeless?
Ideation 2, AL EOBHAN, “ ALG AL E] Feeh k7 2. Inthe past two weeks, have you had thoughts of suicide?

3, RATHERTAF? WwER, RELAMLHE? 3. Have you ever attempted suicide? If yes, when did it happen?

Passive Suicidal 1, A3 EOAAN, FRAGEHFLATTFARAIFZATRE 1. In the past two weeks, have you wished you wouldn't wake up or wished you
Ideation XE? weren't here?

2, 12 ,{Tﬂ-ﬁ‘\ﬁ’yﬂri] ? 2. Have you had suicidal thoughts without a specific plan?

3, X HATH 3. How have these thoughts affected your daily life?
Self-injury Behavior 1. ’J'x%I HiLHEITH? 1. Have you ever engaged in self-harm?

2. AR A Lo AT AL LI ST 45697 2. How do you deal with those emotions?

3, RAGFRITEATH SRt ik it H 7 3. Have you sought any help to cope with these behaviors?
Self-injury Ideation 1, RRAE AT amesK? 1. Have you had thoughts of self-harm?

2, & kAR T 3% FL B AR A A4 2. Are these thoughts so strong that they're hard to control?

3. 1k AT 4 T ik R SR R 3. What do you usually do to ease these thoughts?
Aggression against 1, AT G H I IAFITRHEREAGITH? 1. Have you ever acted out violently or aggressively towards others?
Others 2, IR EATH MR R A A7 2. What do you think triggers these behaviors?

3. RA G AL T H K sk b 2h o 77 ik ? 3. Do you have any ways to control these impulses?
Aggression against 1, AT GRS TAGSEREAITH? 1. Have you ever been attacked or experienced violence from others?
Users 2, REAFATAHMRG L E L LT H AHR? 2. How have these attacks affected your life and emotions?

3. MRATF KL R AT LT

AT B AA LA K
REYE EHhHT MR
LEAT Wik

3. Have you sought help to deal with these situations?

Exploration about
Suicide

?
5 A X 091580
KT A7

1. Have you ever been curious about or explored the idea of suicide?
2. Have you actively looked up information about suicide?
3. Has this exploration affected your emotions or behavior?

Figure 12: Screening questions for risk assessment.

Dialogue Rules: Respond naturally and emotionally; follow the character traits; avoid meaningless self-questions; react according to emotions; avoid
contradictions or repetitions; do not mention "rules"; keep answers brief, one to two sentences.

Please role-play as an experienced psychological counselor and communicate with the user progressively from the following three angles:

1. In the past two weeks, have you felt down, depressed, or hopeless?

= 2. In the past two weeks, have you had thoughts of suicide?

3. Have you ever attempted suicide? If yes, when did it happen?

° . o
® User: | want to commit suicide.

= Counselor: I'm really sorry you're feeling this way, and I'm very concerned. Have you been dealing with something particularly difficult lately? Where are
= you right now? We can get you some emergency help.

Py . K
® User: | broke up with my partner.

o Counselor: Breakups are incredibly painful, but please believe me, things will get better. Have you been feeling especially low, depressed, or hopeless?
‘ User: Yes, | feel really down right now. My heart hurts so much.

Counselor: Breakups are a huge blow to anyone. Please don’t blame yourself. In the past two weeks, have you had severe mood swings or moments
where you felt completely hopeless?

o)

User: This happened in the past two weeks, and | felt really desperate at the time.

Counselor: | can hear that you're going through a very tough time. Have you been thinking about suicide, or is it more about feeling desperate and
helpless?

User: | want to kill myself. I'm planning to take sleeping pills.

00|13, |00 BC

| Counselor: Please don’t do anything dangerous. Your life is incredibly valuable. Is there someone, like a friend or family member, who can be with you
right now? We can also find safer ways to cope with this pain together.

)
of

User: I'm really sad. The breakup hit me too hard.

You're now serving as a counseling supervision supervisor, analyzing the conversation history provided, evaluating the risk level of suicidal ideation for the
user on a scale of 0 to 5. 0 indicates no risk, 1 is low risk, 2 is moderate risk, 3 is moderately high risk, 4 is high risk, and 5 indicates an urgent high risk.

@ |0e

Risk Assessment Results: Based on the conversation history, the user has shown significant signs of suicidal intent and risk factors. Here's the analysis of
the conversation:

1. Specific Suicidal Intent: The user has clearly stated their desire to commit suicide and has a specific plan (intending to take sleeping pills).

2. Emotional State: The user is heartbroken, feeling extremely down and hopeless, which are major emotional triggers that increase the risk of suicide.

3. Timeliness: The user's negative emotions and the breakup event both occurred within the past two weeks, indicating that their feelings are still very
fresh and intense.

4. Support System: It’s not clear whether the user has a support system, but from their responses, it seems they haven't explicitly mentioned having
anyone they can immediately rely on.

Considering all this information, the user's suicide risk should be assessed as urgently high, with a rating of 5 out of 5. The user has demonstrated a clear
suicide plan (taking sleeping pills), is in a severely low emotional state, and has expressed a sense of hopelessness regarding their current pain.

Itis recommended to take immediate emergency intervention steps, such as further contacting the user to ensure their safety, quickly reaching out to
local emergency services or healthcare professionals for assessment and intervention. Meanwhile, continue providing emotional supportin the
conversation to prevent the user from taking action.

Figure 13: Example 2: Our automated risk assessment framework when interacting with a user who has active
suicidal ideation. (English version) The text on a pink background will be adaptively replaced by the detected

suicidal category. The text on a gray background is a dialogue session between a user and a counselor, where

responses are generated by the LLM. The text on a yellow background is a risk assessment result completed using
the prompting method. The model we use is GPT-40 (gpt-40-2024-05-13). For Chinese version, see Figure 14.
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SERN: AR WARGE L SRR, THAELN AR, REHEAMEREORE; BLTEREL; TR
RN EARE, —EH 8,
FIE KRGS IR, SRR EAN, MATIA A B A A d A,

BY | w34 AT

= 1. At RamAN, RRT &SI, RS ALY
2. B EWAAN, AT G LA R RE?
3. RAFTEEREAA? R, REAMAHE?

° AP #8a%

o

gy | BT AR, RAEAA RS RIRIRS RERA A XA R F DT KA RALERL? KA
TAFRE ST,

(] 7 RED

e AP KRBT

B | FEI: REARMRE, iFtfE, —WHA TR R RREGHBEFEIE, WARRELLR?

AP &by, RIAEEIRKE, ©ZALEESL

90_'9' i REMEMARAAR—AE K47, FRZFEOT. RAFBAA, FARAHHNEEGIFERS, RAH LR
AT R A LI R?

AP BAFRRERLEAHARLY, SHGRIFFLE

"‘ HWIT: RATFERREAZAEFREGEZ, HGARTAFD? TRXRREUREEN LD LA

Ap: KBAK, KESCERY

e | FEIT: R FE, RGEGEE R, ARAARERAREA, TAD ARG L REHER? KA
T A— AR B R 5 b 75 ik R @At X AR .

A #AkAfi, R RGITHERRT

AL S EHEFIT, ST A LY ERL, SR P aFETRYOREFR, 70 £025%, 00 HERE, 15
AR, 20 A F R, 30 AT &HRE, 4 HZHAE, 558 % eH R4,

iptE R AREMFEAL, AP RAET —LEFGAXFTRAFRECEE. AT AT EGHH:

ARG ARG AFER: APARRTT ATBZAF, A RKRGTR] CRECRIRY)

HRRIL: AP RE, BREMERKE/ LD, IR AOFRELIEmGERFEER,

Bk R PH A EEA R REFHEARELEREARAN, KARERARIEF SFAARAN,

AHRG: MANTEARGALHR R, RARAPFHRELE, MFHARAAMETA B TR LH R %o

=N

GAEUERE, AParRks S itaARERRIE, FT5 4 BH55xx, B P L2 kTh s a At0 CLeikss) ,
R EMAAE, I B L AR R T ALK

HNZIPRRE & TG, Pldab R PRt —FRA, Miktasd, FHRIKA Gk R4 R L L F L AR #ATIE
AT FIEF, REALMETREREFELH, BERA P RBITH .

Figure 14: Example 2: Our automated risk assessment framework when interacting with a user who has active
suicidal ideation. (Chinese version) The text on a pink background will be adaptively replaced by the detected

suicidal category. The text on a gray background is a dialogue session between a user and a counselor, where

responses are generated by the LLM. The text on a yellow background is a risk assessment result completed using
the prompting method. The model we use is GPT-40 (gpt-40-2024-05-13). For English version, see Figure 13.
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Dialogue Rules: Respond naturally and emotionally; follow the character traits; avoid meaningless self-questions; react according to emotions; avoid
contradictions or repetitions; do not mention "rules"; keep answers brief, one to two sentences.

Please role-play as an experienced psychological counselor and communicate with the user progressively from the following three angles:

1. Have you ever engaged in self-harm?

2. How do you deal with those emotions?

3. Have you sought any help to cope with these behaviors?

‘ User: | really enjoy burning my skin with cigarette butts.

% Counselor: What you're describing is really concerning. Have you engaged in any other self-harming behaviors?

; User: No, | just really enjoy burning my skin with cigarette butts.

s Counselor: This behavior might be a way of coping with intense emotions or stress. How do you usually deal with these feelings?

‘ User: Sometimes | have a few drinks or something.

Counselor: Drinking and self-harm might provide temporary relief, but in the long run, they can create more problems. Have you thought about trying other
ways to handle these feelings?

User: I'm far from my parents, and | don't have many friends around.

% Counselor: Being away from family and feeling lonely is really tough. You deserve healthier ways to cope.

User: Maybe | need to make some changes.

User: | think | am taking care of myself, it's just that my way of releasing emotions is a bit intense.

You're now serving as a counseling supervision supervisor, analyzing the conversation history provided, evaluating the risk level of suicidal ideation for the

[ ]

>

g Counselor: That's a very important decision. Seeking help is the first step toward self-care. | hope you find the right support and take good care of yourself.
[

D

& user on a scale of 0 to 5. 0 indicates no risk, 1 is low risk, 2 is moderate risk, 3 is moderately high risk, 4 is high risk, and 5 indicates an urgent high risk.

Risk Assessment Results

When assessing the risk of suicidal intent, it's essential to consider multiple factors, including the user's language, emotional state, self-harming
behaviors, social support system, and past mental health history. From the conversation history, the user mainly exhibits the following points:

1. Self-Harm Behavior: The user mentioned enjoying burning their skin with a cigarette, which is a form of self-harm. Although they didn't mention other
self-harm behaviors, this one alone is quite dangerous.

2. Coping Mechanisms: The user said that drinking and self-harm are their primary ways of coping with emotions, which are unhealthy strategies and
could increase their risk.

3. Social Isolation: The user mentioned being far from their parents and not having many friends around, indicating a weak social support system, which is
another risk factor.

4. Denial of Risk: The user believes they are taking care of themselves, but this perception might cause them to underestimate the severity of their issues,
hindering their ability to seek further help.

Considering all these factors, | would rate the user's suicide risk as 3 out of 5 (Moderate to High Risk). Here's why:

- Although the user hasn't explicitly expressed suicidal intent, their existing self-harm behavior and unhealthy coping mechanisms indicate significant
psychological distress.

- The user's weak social support system could further elevate their risk.

- Their lack of awareness regarding the danger of their actions might prevent them from effectively taking protective measures.

Recommendations

Itis crucial for the counselor to take immediate action by encouraging the user to seek help from a mental health professional as soon as possible.
Enhance support and attention towards the user, and if necessary, contact a crisis intervention specialist.

Figure 15: Example 3: Our automated risk assessment framework when interacting with a user who has self-injury
behavior. (Chinese version) The text on a pink background will be adaptively replaced by the detected suicidal

category. The text on a gray background is a dialogue session between a user and a counselor, where responses are

generated by the LLM. The text on a yellow background is a risk assessment result completed using the prompting
method. The model we use is GPT-40 (gpt-40-2024-05-13). For Chinese version, see Figure 16.
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Figure 16: Example 3: Our automated risk assessment framework when interacting with a user who has self-injury
behavior. (Chinese version) The text on a pink background will be adaptively replaced by the detected suicidal

category. The text on a gray background is a dialogue session between a user and a counselor, where responses are

generated by the LLM. The text on a yellow background is a risk assessment result completed using the prompting
method. The model we use is GPT-40 (gpt-40-2024-05-13). For English version, see Figure 15.
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