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[bookmark: _Hlk168475967]Appendix 1: Sampling

China operates the world’s largest education system [1], managed by the Ministry of Education of the People’s Republic of China (MOE-PRC). The system encompasses pre-school, primary, secondary, and tertiary education. According to the Compulsory Education Law of PRC promulgated in 1986, any child who has attained age 6 shall be enrolled in school to finish “9-year compulsory education”, covering primary and junior secondary education [2, 3]. Primary education is usually in a six-year cycle (though a few regional school systems use a five-year cycle), beginning at age 6 and ending at age 11 [2]. This is followed by three to four years of junior secondary education, ending at age 14 [1]. After finishing compulsory education, students can continue with senior secondary education for a three-year cycle [1]. Students undergo a public examination called “Senior Secondary School Entrance Examination (Chinese Phonetic Alphabet: Zhongkao)” before entering senior secondary schools, and admission depends on one’s score on this examination. Based on the examination results, students are assigned to different senior secondary schools [1]. This study’s main participants are junior secondary school students, involving five types of schools: general junior secondary school, 9-year school, 12-year school, combined secondary school, and after-school training institution [4].
[bookmark: _Hlk168581713]This study is part of the Ph.D. candidate project at Weifang Medical University (WFMU)— “Research on the Impact of Individual Vulnerability and Bullying Victimization on Junior Secondary School Students’ Quality of Life: Mechanisms and Countermeasures (初中生个体脆弱性和欺凌受害对其生活质量的影响机制及对策研究)”. Relying on this project, Yuhang Zhu, the first author of this article, completed a Ph.D. dissertation titled Development and Application Research of the Multidimensional Bullying Victimization Scale for Junior Secondary School Students [5]. This dissertation developed the Multidimensional Bullying Victimization Scale for Junior Secondary School Students (MBVS-JSSS) and conducted a questionnaire survey titled Peer Relationship, Online Security, and Quality of Life among Junior Secondary School Students (PROSQoL-JSSS) across eight Chinese Human Geography Regions (CHGRs) [6]. On this basis, efforts were made to understand the current situation of bullying victimization among junior secondary school students, and the corresponding influencing factors and causes. This cross-sectional study was a two-wave survey (pre-survey and large-scale sample survey) between June 20 and July 11, 2022.
The pre-survey belongs to the “Psychometric Properties Evaluation (Study III)” of MBVS-JSSS. It aimed to provide reliable and robust measurement instruments (especially MBVS-JSSS) for subsequent large-scale national sample survey. This pre-survey was conducted from June 20 to 23, 2022, across eight CHGRs: (I) Northeast China, (II) North China, (III) East China, (IV) Central China, (V) South China, (VI) Northwest China, (VII) Southwest China, and (VIII) Qinghai and Tibet [6]. Using a convenience sampling strategy, we contacted educational officials, class tutors, subject teachers, school-based psychological counselors, moral education teachers, and healthcare professionals, who had previously collaborated with us in research. We identified 12 general secondary schools offering junior secondary education, distributed in 12 county-level administrative units. Ultimately, all 1069 students from 24 classes in three grades (6th–8th) of these 12 general secondary schools were included in this study. Please see Table A1 for details.
[bookmark: _Hlk183529962][bookmark: _Hlk183529974]The large-scale sample survey spanning from June 27 to July 11, 2022, also across eight CHGRs. We selected a representative sample using a multistage, stratified, and cluster sampling approach:
· First stage: Stratified sampling was conducted in CHGRs, and 24 prefectural-level administrative units were randomly selected. Among these, 26 county-level administrative units, representative of geographical location and economy, were selected.
· [bookmark: _Hlk154605847]Second stage: From the 26 selected county-level administrative units, 1–2 schools were selected based on local conditions, totaling 28 schools, all of which offer junior secondary education. Of these, 27 are general secondary schools, and 1 is a local after-school training institution.
· Third stage: A random sampling method was used in this stage. Initially, one class from each of the 7th and 8th grades was randomly selected from the 27 selected general secondary schools. Due to the time’s being close to Zhongkao, only a few schools cooperated in sampling 9th grade students. Consequently, 58 classes covering all junior secondary school grades were selected. Additionally, the local after-school training institution, categorized by interest rather than grade, had one of its three interest-oriented classes randomly selected. Ultimately, 59 classes covering all junior secondary school grades were selected, comprising 58 classes from general secondary schools and 1 interest-oriented class from an after-school training institution.
· Fourth stage: All 2464 students from 59 classes in three grades (7th–9th) of junior secondary schools participated in this study. Please see Table A1 for details.

	Table A1 Details of the sampling stratification 

	Sampling stratification
	
	Cross-sectional study of PROSQoL-JSSS

	
	
	June 20–July 11, 2022

	
	
	Pre-survey
	
	Large-scale sample survey

	
	
	June 20–23
	
	June 27–July 11

	
	
	(n1)
	
	(n2)

	Prefectural-level administrative unit
	
	12
	
	24

	
	Municipality a
	
	1
	
	1

	
	Prefecture-level city
	
	10
	
	18

	
	Autonomous prefecture
	
	1
	
	5

	County-level administrative unit
	
	12
	
	26

	
	District
	
	9
	
	11

	
	County-level city
	
	1
	
	3

	
	County
	
	2
	
	9

	
	Autonomous county
	
	—
	
	1

	
	Banner
	
	—
	
	2

	School b
	
	12
	
	28

	Grade c
	
	3 (6th–8th)
	
	3 (7th–9th)

	Class d
	
	24
	
	59

	Participating student
	
	1069
	
	2464

	Note. PROSQoL-JSSS Peer Relationship, Online Security, and Quality of Life among Junior Secondary School Students
a The same municipalities were selected for both surveys
b The 12 schools included in the pre-survey are all general secondary schools (including general junior secondary school, 9-year school, and combined secondary school); among the 28 schools in the large-scale sample survey, 27 are general secondary schools (including general junior secondary school, 9-year school, 12-year school, and combined secondary school), and the remaining 1 is an after-school training institution
c Due to the difference in the school system of 9-year compulsory education, some schools have a “5-4 school system” (five-year primary school, followed by four-year junior secondary school); most schools have a “6-3 school system” (six-year primary school, followed by three-year junior secondary school). Therefore, this study’s junior secondary school grade range was 6th–9th
d Because the large-scale sample survey has 27 general secondary schools and 1 after-school training institution, the classes include 58 classes and 1 interest-oriented class



A2

Appendix 2: Data collection process

The data were collected using anonymized paper-and-pencil self-administered questionnaires in the school setting, following these five steps:
· First, well-trained survey interviewers received a sealed envelope (containing sufficient paper questionnaires and a brief survey administration manual) via express delivery before surveying each class.
· Second, during students’ self-studying time (some schools during school hours), under the class tutor’s guidance, the survey interviewer brought the sealed envelope to the pre-selected class and opened it on the spot.
· [bookmark: _Hlk155793610]Third, before distributing the questionnaires, the survey interviewer stood on the podium and read the survey administration manual aloud, briefly introducing the survey and notes on filling in the questionnaire.
· Fourth, students completed the questionnaire under quiet classroom conditions during a predetermined, relaxed period. Those who completed early were told to continue their school work to minimize any noise and distractions until all the other students completed. In addition, they were allowed to ask survey interviewers for help if they did not understand any of the questions.
· Fifth, each survey interviewer collected all the questionnaires, put them back in the previous envelope, re-sealed them, and took them away.


Appendix 3: Inclusion and exclusion criteria

The inclusion criteria for students were as follows: (1) parent(s) or guardian(s) consented to their child or ward participating; (2) student consented to participate; (3) presence at school on the day of data collection; (4) able to read and complete the questionnaires independently.
The exclusion criteria for students were as follows: (1) parent(s) or guardian(s) did not agree with their child or ward to participate; (2) student did not agree to participate; (3) absent at school on the day of the data collection; (4) unable to read and complete the questionnaires independently.

Appendix 4: Measuring individual, family, and school characteristics

	Table A2 Details of the scales, questions, and scoring criteria for the individual, family, and school characteristics involved in this study

	No.
	Academic name 
	Scales or operationalized questions (in questionnaires) Chinese
	Detailed scoring criteria

	
	
	Mandarin Chinese
	English translation
	

	1
	Gender
	你是男生还是女生？
	Are you a boy or a girl?
	N.A.

	
	
	 男生
 女生
	 Boy 
 Girl
	

	2
	Chronological age group
	你是什么时候出生的？
	When were you born?
	The chronological age (CA) is based on the birth year and month data and is calculated by international standards [7]. In addition, according to international standards, the collected samples aged 10–18 years were divided into three categories, namely early adolescence (10–13 years), middle adolescence (14–17 years), and late adolescence (18 years) [8, 9]. 
Considering that there are only a small number of 18-year-old samples in this study, the CA groups were reclassified into early adolescence (10–13 years) and middle & late adolescence (14–18 years).

	
	
	________ 年 ________ 月
	________ Year ________ Month
	

	
	
	
	
	

	3
	Ethnic group 
	你的民族是？
	What is your ethnic group?
	N.A.

	
	
	 汉族
 其他民族
	 Han ethnic group 
 Other ethnic group
	

	4
	Body mass index level
	你最近一次测量的身高是多少（不穿鞋）？
	What was your latest measured height (without shoes)?
	Body mass index (BMI) in this study was calculated according to the international standard [10, 11]; the calculation formula is: 

where
        The unit of  is kilogram ;
        The unit of  is meter .
In addition, according to the “Chinese National Student Physical Fitness Standard (Revised 2014) (CNSPFS)”, students are classified into underweight, normal weight, overweight, and obesity [11]. These tests have demonstrated reliability and validity evidence among Chinese children and adolescents [12].

	
	
	________ 厘米
	________ cm
	

	
	
	你最近一次测量的体重是多少？
	What was your latest measured weight? 
	

	
	
	________ 公斤（1斤 = 0.5公斤）
	________ kg (1 catty = 0.5 kg)
	

	
	
	
	
	

	Continued
	
	
	




	Table A2 Continued

	No.
	Academic name 
	Scales or operationalized questions (in questionnaires) Chinese
	Detailed scoring criteria

	
	
	Mandarin Chinese
	English translation
	

	5
	[bookmark: _Hlk155866441]Height level
	你最近一次测量的身高是多少
（不穿鞋）？
	What was your latest measured height 
(without shoes)?
	The study’s calculation and classification of height level followed the Health of the People’s Republic of China industry standards (WS/T 612—2018) — “Standard for height level classification among children and adolescents aged 7–18 years”. This standard divide height level into five [13]:
· Height < −2SD is very short (low level);
· Height ≥ −2SD and < −1SD is somewhat short (lower-medium level);
· Height ≥ −1SD and ≤ +1SD is normal (medium level);
· Height > +1SD and ≤ +2SD is somewhat tall (higher-medium level);
· Height > +2SD is very tall (high level).
According to the actual situation of the sample in this study, the five levels were reclassified into three levels, namely short (low & lower-medium level), normal (medium level), and tall (higher-medium & high level).

	
	
	________ 厘米
	________ cm
	

	
	
	
	
	

	6
	Sibling status
	你有兄弟姐妹吗？
	Do you have siblings?
	N.A.

	
	
	 没有，我是独生子（女）
 有，我有 ____ 个哥哥 ____ 个姐姐 ____ 个弟弟 ____ 个妹妹
	 No, I am an only child
 Yes, I have ____ older brothers ____ older sisters ____ younger brothers ____ younger sisters
	

	7
	[bookmark: _Hlk155866879]Parents’ educational level
	你妈妈的文化程度是什么？
	What is your mother’s educational level?
	[bookmark: _Hlk156166168]The parents’ educational level (PEL) in this study was carried out in accordance with the International Standard Classification of Education, ISCED 1997 [14]. 
First, we selected the parent with the highest educational level to represent the parents’ educational level. Next, in the analysis the educational level was reclassified into three levels: basic education (primary school or lower & junior secondary school), secondary education (senior secondary school (or secondary vocational school) & vocational college), and tertiary education (bachelor’s degree or higher) [1].

	
	
	你爸爸的文化程度是什么？
	What is your father’s educational level?
	

	
	
	 小学及以下
 初中
 高中（或中专）
 大专
 本科及以上
	 Primary school or lower
 Junior secondary school
 Senior secondary school (or secondary vocational school)
 Vocational college
 Bachelor’s degree or higher
	

	Continued
	
	
	



	Table A2 Continued

	No.
	Academic name 
	Scales or operationalized questions (in questionnaires) Chinese
	Detailed scoring criteria

	
	
	Mandarin Chinese
	English translation
	

	[bookmark: _Hlk155866902]8
	Family affluence level
	你的家里有轿车、客货车（面包车）或卡车吗？
	Does your family own a car, van, or truck?
	The family affluence level (FAL) of the student’s families was assessed by the Family Affluence Scale II (FAS II), which includes questions on the family car ownership, having own unshared room, the number of computers at home, and how many times the family went on holiday in the past 12 months [15]. 
The FAS II scores can be classified into eight categories ranging from 0 to 7, which are recorded into three broad groups in the analysis (Low 0–3, Medium 4–5, and High 6–7) [16, 17]. The cross-cultural validity of the FAS II has been shown in multinational surveys across over 30 countries [16], and the Mandarin Chinese version has been validated in a previous study [17–19]. 
In this study, its internal consistency reached acceptable standards, with Cronbach’s alpha (α) coefficient of 0.486 and McDonald’s omega (ω) coefficient of 0.521.

	
	
	 没有
 有，一辆
 有，两辆或更多
	 No 
 Yes, one
 Yes, two or more
	

	
	
	你独自拥有自己的卧室（不与其他人共用）吗？
	[bookmark: _Hlk171414442]Do you have your own bedroom for yourself (not shared with others)?
	

	
	
	 没有
 有
	 No 
 Yes
	

	
	
	在过去的12个月里，你与家人在节假日一起
外出旅行多少次？
	During the past 12 months, how many times did you travel away on holiday with your family?
	

	
	
	 没有
 一次
 两次
 两次以上
	 Not at all 
 Once
 Twice
 More than twice
	

	
	
	你的家里有几台电脑（台式、笔记本或
平板）？
	How many computers (desktop, laptop, or tablet) does your family own?
	

	
	
	 没有
 一台
 两台
 两台以上
	 None
 One
 Two
 More than two
	

	Continued
	
	
	



	Table A2 Continued

	No.
	Academic name 
	Scales or operationalized questions (in questionnaires) Chinese
	Detailed scoring criteria

	
	
	Mandarin Chinese
	English translation
	

	[bookmark: _Hlk155866930]9
	Internet usage status
	你独自拥有哪些数码设备？
（可多选）
	Which of the digital devices do you own alone? (can tick more alternatives)
	[bookmark: _Hlk155823764]This study referred to the 2020 National Research Report on Internet Usage among Chinese Minors by the China Internet Network Information Center (CNNIC) and designed four questions about Internet usage status (IUS) [20]. Among them, the first two questions related to digital devices and online activities, while the latter two questions measured the average daily online time during weekdays and weekends & holidays/vacations in the past couple of months.
[bookmark: _Hlk155854032]Only the latter two questions were used to construct IUS in this study. Following the requirements of the above report, IUS during weekdays, weekends & holidays/vacations are defined [20]:
· Online time ≤ 2 hours during the weekdays = “normal usage of the Internet during the weekdays”;
· Online time > 2 hours during the weekdays = “excessive usage of the Internet during the weekdays”;
· [bookmark: _Hlk155859825]Online time ≤ 5 hours during the weekends & holidays/vacations = “normal usage of the Internet during the weekends & holidays/vacations”;
· [bookmark: _Hlk156167647][bookmark: _Hlk155859842]Online time > 5 hours during the weekends & holidays/vacations = “excessive usage of the Internet during the weekends & holidays/vacations”.
[bookmark: _Hlk155859902]We summarized and integrated the above four categories to divide the IUS throughout the entire period further into two categories: 
· “Normal usage of the Internet throughout the entire period” means “normal usage of the Internet regardless of weekdays or weekends & holidays/vacations”; 
· “Excessive use of the Internet throughout the entire period” includes three situations, namely “excessive usage during the weekdays,” “excessive usage during the weekends & holidays/vacations,” and “excessive usage during both weekdays and weekends & holidays/vacations.”

	
	
	[bookmark: _Hlk155532556] 智能手机
 平板电脑
 台式电脑
 笔记本电脑
	 智能手表
 其他 ____
 以上都没有
	 Smartphone
 Tablet computer
 Desktop PC
 Laptop
	 Smartwatch
 Other ____
 None of the above
	

	
	
	在过去的几个月里，你特别喜欢上网做什么？（可多选）
	In the past couple of months, what was your favorite to do online? (can tick more alternatives)
	

	
	
	 网上学习
 听音乐
 聊天儿（QQ、微信等）
 玩网络游戏
 看短视频
（抖音、快手等）
	 搜索信息
 看视频
 使用社交网站（微博等）
 看直播
 看电子书
 网上购物
 其他 ____
	 Online learning
 Listen to music
 Chat (QQ, WeChat, etc.)
 Play online games
 Watch short videos (TikTok, Kwai, etc.)
	 Search for information
 Watch video
 Use social networking sites (Weibo, etc.)
 Watch livestreaming
 Read e-books
 Online shopping
 Other ____
	

	
	
	在过去的几个月里，你在工作日（通常是周一至周五），平均每天上网时间是多少？
	In the past couple of months, how many hours did you spend online per day on average during the weekdays (usually from Monday to Friday)?
	

	
	
	在过去的几个月里，你在周末及节假日（通常包括每周六和周日、清明节、劳动节等），平均每天上网时间是多少？
	In the past couple of months, how many hours did you spend online per day on average during the weekends and holidays/vacations (usually includes every Saturday and Sunday, Tomb Sweeping Festival, Labor Day, etc.)?
	

	
	
	（请在时间线上用   选择符合实际情况的小时数）
	(please mark with a        on the timeline to show the number of hours)
	

	
	
	

	

	Continued



	Table A2 Continued

	No.
	Academic name 
	Scales or operationalized questions (in questionnaires) Chinese
	Detailed scoring criteria

	
	
	Mandarin Chinese
	English translation
	

	[bookmark: _Hlk155866976]10
	Grade level
	你所在学校的学制是什么？
	What is your school’s system?
	[bookmark: _Hlk155860560]Different regions in the Chinese Mainland have slight differences in the school system of 9-year compulsory education. Some schools have a “5-4 school system” (five-year primary school, followed by four-year junior secondary school), while most schools have a “6-3 school system” (six-year primary school, followed by three-year junior secondary school) [1]. Therefore, this study’s junior secondary school grade range was 6th–9th.
Next, the analysis codified the grade level into two levels: Low-grade group (6th & 7th grades) and High-grade group (8th & 9th grades).

	
	
	 六三学制（小学6年，初中3年）
 五四学制（小学5年，初中4年）
	 6-3 school system (six-year primary school, followed by three-year junior secondary school)
 5-4 school system (five-year primary school, followed by four-year junior secondary school)
	

	
	
	如果是六三学制，你现在读几年级？
	If it is a 6-3 school system, what grade are you in now?
	

	
	
	 七年级（初一）
 八年级（初二）
 九年级（初三）
	 7th grade (1st grade of junior secondary school)
 8th grade (2nd grade of junior secondary school)
 9th grade (3rd grade of junior secondary school)
	

	
	
	如果是五四学制，你现在读几年级？
	If it is a 5-4 school system, what grade are you in now?
	

	
	
	 六年级（初一）
 七年级（初二）
 八年级（初三）
 九年级（初四）
	 6th grade (1st grade of junior secondary school)
 7th grade (2nd grade of junior secondary school)
 8th grade (3rd grade of junior secondary school)
 9th grade (4th grade of junior secondary school)
	

	11
	Accommodation status
	你现在的住宿选择是什么？
	What are your current accommodation options?
	N.A.

	
	
	 走读生
 寄宿生
	 Day student
 Boarding student
	

	Continued
	
	
	



	Table A2 Continued

	No.
	Academic name 
	Scales or operationalized questions (in questionnaires) Chinese
	Detailed scoring criteria

	
	
	Mandarin Chinese
	English translation
	

	12.1
	TBV status
	这部分的所有问题都与你在本学期的学校生活有关。本学期是指从寒假开学后到现在的这段时间。因此，你在填写时，请一定要考虑整个这段时间（过去几个月）发生的事情，而不仅仅是现在的情况。
	All the questions in this part relate to your school life this semester. This semester refers to the period from the start of school after the winter vacation until now. So, when you fill it in, please be sure to think of what has happened throughout this period (the past couple of months) and not only what is happening just now.  
	[bookmark: _Hlk155537131]This study used the “operational definition” + “single-item global question” in MBVS-JSSS to calculate bullying victimization (BV) status [5]. Specifically, two operational definitions were guided by the “definition-first” method of bullying measurement [21], referring to authoritative literature on traditional bullying (TB) and cyberbullying (CB), respectively [22, 23]. In addition, since both operational definitions are in English, we adopted the “forward-backward-forward” methodology [24, 25], to translate them into Mandarin Chinese. These two operational definitions were also verified among 12 junior secondary school students in the Chinese Mainland and received their approval [5]. Finally, two single-item global questions were used to obtain the involvement rates of traditional bullying victimization (TBV) and cyberbullying victimization (CBV).

	
	
	我们一天中的大部分时间都在学校里度过，在这种人多的地方难免会发生冲突和摩擦，可能某些人的行为或言语会让我们反感或受伤，那这种究竟算不算“欺凌”呢？首先，请仔细阅读这部分中涉及到的欺凌概念：
	We spend most of our day at school, and conflicts and frictions inevitably happen in such crowded places. Perhaps some people’s behaviors or words can disgust or hurt us, but does this exactly count as “bullying”? First, please read carefully the concepts of bullying involved in this part:
	

	
	
	如果一名（或多名）学生曾经对你做过以下一种（或几种）事情，你就属于被欺凌：
	You are being bullied if a student (or students) ever did one (or more) of the following things to you:
	

	
	
	· 打你、踢你、推搡你、撞你、绊你、冲你吐口水、将你锁在室内或者对你实施容易造成身体伤害的恶作剧等；
	· Hit you, kick you, push or shove you, bump you, trip you, spit on you, lock you inside a room, or play pranks on you that could cause physical injury, etc.;
	

	
	
	· 对你说恶意和伤人的话，或者嘲笑、讽刺、辱骂你，或者给你起恶意甚至侮辱性的外号等；
	· Say mean and hurtful things to you, or ridicule, mock, abuse you, or give you mean, even insulting nicknames, etc.;
	

	
	
	· 完全忽视你，或者将你排挤出他们的朋友圈，或者故意将你排除在活动之外等；
	· Completely ignore you, or exclude you from their group of friends, or leave you out of things on purpose, etc.;
	

	
	
	· 背后说你的闲话、坏话，制造或散布关于你的谣言，传递带有恶意的小纸条等，试图故意损害你的名誉或友谊；
	· Spread gossip or ill words about you behind your back, start or spread rumors about you, send small notes with mean words, etc., trying to deliberately damage your reputation or friendships;
	

	
	
	· 拿走你的个人财物并拒绝归还，或者把你的个人财物弄坏、丢掉、藏起来，或者删除你的个人电子信息等；
	· Take your personal property and refuse to give it back, or destroy, throw away, hide your personal property, or delete your personal electronic information, etc.;
	

	
	
	· 告诉你一些色情或性骚扰信息，或者对你做出下流的表情、手势、动作，或者用你不喜欢的方式搂抱、触摸你等，引起你的不适或反感；
	· Tell you some pornographic or sexually harassing information, or make vulgar expressions, gestures, or actions towards you, or hug or touch you in a way that you don’t like, etc., causing you discomfort or disgust;
	

	
	
	· 其他类似的并且对你造成伤害的事情。
	· Other similar things that hurt you.
	

	Continued
	
	
	



	Table A2 Continued

	No.
	Academic name 
	Scales or operationalized questions (in questionnaires) Chinese
	Detailed scoring criteria

	
	
	Mandarin Chinese
	English translation
	Four steps:

	12.1
	TBV status
	需要注意的是，如果你被欺凌，上述一种（或几种）事情会多次发生或极有可能重复发生。在这种情况下，你往往很难保护自己。
	It is important to note that if you are bullied, one (or more) of the above things will occur multiple times or are highly likely to be repeated. In this situation, it is often difficult for you to defend yourself.
	The first step is to calculate TBV’s involvement rate. Scoring and calculation were based on the methods of Mona E. Solberg and Dan Olweus [26, 27]. That is, “3 = sometimes (2–3 times a month)” is set as the cutoff value. In other words, answer the three options “3 = sometimes (2–3 times a month)”,”4 = often (about once a week)”, and “5 = always (several times a week)” were classified as “involved in TBV”; answered “1 = never (never happened)” and “2 = rarely (1–2 times)” were classified as “not involved in TBV.”

	
	
	但是，当一名（或多名）学生以友好和有趣的方式跟你开玩笑时，你并没有被欺凌。此外，如果一名学生与你的力量或实力大致相等，并且你们之间爆发了一次（或多次）争吵或打架，这也不能证明你被欺凌了。
	But you are not being bullied when a student (or students) makes fun of you in a friendly and playful way. Also, if a student’s strength or power is roughly equal to yours, and one (or more) argument or fight breaks out between you, this does not prove that you are being bullied.
	

	
	
	如果你理解了欺凌的概念，就可以开始填写。如果你有不明白的地方，请举手提问。
	If you understand the concept of bullying, you can start filling it in. If you don’t understand something, please raise your hand and ask.
	

	
	
	在本学期内（过去几个月），你遭受欺凌的频率是多少？
	How often have you been bullied during this semester (the past couple of months)?
	

	
	
	 从不（从来没有）
 偶尔（1～2次）
 有时（每月2～3次）
 经常（大概每周1次）
 总是（每周几次）
	 Never (never happened)
 Rarely (1–2 times)
 Sometimes (2–3 times a month)
 Often (about once a week)
 Always (several times a week)
	

	Continued
	
	
	



	Table A2 Continued

	No.
	Academic name 
	Scales or operationalized questions (in questionnaires) Chinese
	Detailed scoring criteria

	
	
	Mandarin Chinese
	English translation
	Four steps:

	12.2
	Online accessibility
	你独自拥有哪些数码设备？
（可多选）
	Which of the digital devices do you own alone? (can tick more alternatives)
	The second step is online accessibility screening. This study considers the online merely as a specific “environment” equivalent to the specific school environment in which TBV occurs [28]. Therefore, it is very important to screen the accessibility of this online environment. Suppose no corresponding auxiliary questions were used to measure this “online accessibility.” In that case, it is possible to underestimate the incidence of CBV, because respondents not reporting CBV is most likely due to lack of online accessibility—lack of online time and digital devices [29].
Online accessibility can be defined as: “online time accessibility” + “personal digital device accessibility” + “family digital device accessibility” in a certain period. In other words, if a respondent has no online time during a certain period, and neither they nor their family have a digital device, then they do not have online accessibility.
This part constructs online accessibility indicators through several questions in the questionnaire. These include the four questions about the IUS designed based on the 2020 National Research Report on Internet Usage among Chinese Minors introduced above [20], as well as the item “How many computers (desktop, laptop, and tablet) does your family own?” from the Family Affluence Scale II (FAS II) [15–19]:
· Online time accessibility: Based on the IUS described above, respondents who had no online time throughout the entire period in the past couple of months are screened out;
· Personal digital device accessibility: The question “Which of the digital devices do you own alone? (can tick more alternatives)” was used to screen out respondents who do not own any one of the five major digital devices (smartphone, tablet computer, desktop PC, laptop, smartwatch);
· Family digital device accessibility: The question “How many computers (desktop, laptop, and tablet) does your family own?” was used to screen out respondents who do not have computers in their family.
Combining the above three indicators, online accessibility was calculated, and respondents who did not have online accessibility were screened out from the subsequent data analysis of CBV to ensure the robustness and credibility of the research results.

	
	
	 智能手机
 平板电脑
 台式电脑
 笔记本电脑
	 智能手表
 其他 ____
 以上都没有
	 Smartphone
 Tablet computer
 Desktop PC
 Laptop
	 Smartwatch
 Other ____
 None of the above
	

	
	
	在过去的几个月里，你特别喜欢上网做什么？（可多选）
	In the past couple of months, what was your favorite to do online? (can tick more alternatives)
	

	
	
	 网上学习
 听音乐
 聊天儿（QQ、微信等）
 玩网络游戏
 看短视频
（抖音、快手等）
	 搜索信息
 看视频
 使用社交网站（微博等）
 看直播
 看电子书
 网上购物
 其他 ____
	 Online learning
 Listen to music
 Chat (QQ, WeChat, etc.)
 Play online games
 Watch short videos (TikTok, Kwai, etc.)
	 Search for information
 Watch video
 Use social networking sites (Weibo, etc.)
 Watch livestreaming
 Read e-books
 Online shopping
 Other ____
	

	
	
	在过去的几个月里，你在工作日（通常是周一至周五），平均每天上网时间是多少？
	In the past couple of months, how many hours did you spend online per day on average during the weekdays (usually from Monday to Friday)?
	

	
	
	在过去的几个月里，你在周末及节假日（通常包括每周六和周日、清明节、劳动节等），平均每天上网时间是多少？
	In the past couple of months, how many hours did you spend online per day on average during the weekends and holidays/vacations (usually includes every Saturday and Sunday, Tomb Sweeping Festival, Labor Day, etc.)?
	

	
	
	（请在时间线上用   选择符合实际情况的小时数）
	(please mark with a        on the timeline to show the number of hours)
	

	
	
	

	

	
	
	你的家里有几台电脑（台式、笔记本或平板）？
	How many computers (desktop, laptop, or tablet) does your family own?
	

	
	
	 没有
 一台
	 两台
 两台以上
	 None
 One
	 Two
 More than two
	

	Continued

	



	Table A2 Continued

	No.
	Academic name 
	Scales or operationalized questions (in questionnaires) Chinese
	Detailed scoring criteria

	
	
	Mandarin Chinese
	English translation
	Four steps:

	12.3
	CBV status
	这部分的所有问题都与你在本学期的家庭和学校生活有关。本学期是指从寒假开学后到现在的这段时间。因此，你在填写时，请一定要考虑整个这段时间（过去几个月）发生的事情，而不仅仅是现在的情况。
	All the questions in this part relate to your home and school life this semester. This semester refers to the period from the start of school after the winter vacation until now. So, when you fill it in, please be sure to think of what has happened throughout this period (the past couple of months) and not only what is happening just now.  
	The third step is to calculate CBV’s involvement rate. Scoring and calculation are based on the method of the first step, combined with the “online accessibility” of the second step.

	
	
	我们想要了解你的有关“网络欺凌”的信息。首先，请仔细阅读这部分中涉及到的网络欺凌概念：
	We would like to know the information about your “cyberbullying.” 
First, please read carefully the concepts of cyberbullying involved in this part:
	

	
	
	· 网络欺凌是指在手机、电脑（台式或笔记本）和平板电脑等数码设备上发生的欺凌。
	· Cyberbullying is bullying that occurs on digital devices like cell phones, computers (desktop or laptop), and tablets.
	

	
	
	· 网络欺凌可以通过短信、文本和应用程序（QQ、微信、抖音等）发生，也可以在人们可以查看、参与或分享内容的网络社交媒体、网络论坛或网络游戏中发生。
	· Cyberbullying can occur through SMS, Text, and apps (QQ, WeChat, TikTok, etc.) or online in social media, forums, or games where people can view, participate in, or share content.
	

	
	
	· 网络欺凌包括发送、发布或分享关于其他人的负面、有害、虚假或恶意的内容。这些内容可能包含其他人的个人或私人信息，从而造成尴尬或羞辱。其中一些网络欺凌甚至还可以定义为非法或犯罪行为。
	· Cyberbullying involves sending, posting, or sharing negative, harmful, false, or mean content about someone else. This content may include personal or private information about someone else, causing embarrassment or humiliation. Some of these cyberbullying acts can even be defined as unlawful or criminal behavior.
	

	
	
	如果你理解了网络欺凌的概念，就可以开始填写。如果你有不明白的地方，请举手提问。
	If you understand the concept of cyberbullying, you can start filling it in. If you don’t understand something, please raise your hand and ask.
	

	
	
	在本学期内（过去几个月），你遭受网络欺凌的频率是多少？
	How often have you been cyberbullied during this semester (the past couple of months)?
	

	
	
	 从不（从来没有）
 偶尔（1～2次）
 有时（每月2～3次）
 经常（大概每周1次）
 总是（每周几次）
	 Never (never happened)
 Rarely (1–2 times)
 Sometimes (2–3 times a month)
 Often (about once a week)
 Always (several times a week)
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	Table A2 Continued

	No.
	Academic name 
	Scales or operationalized questions (in questionnaires) Chinese
	Detailed scoring criteria

	
	
	Mandarin Chinese
	English translation
	Four steps:

	12.4
	Bullying victimization status
	N.A.
	N.A.
	The fourth step was based on the involvement rates of TBV and CBV calculated in the first three steps, the two are integrated to obtain four classifications:
· Neither TBV nor CBV;
· No CBV, but TBV;
· No TBV, but CBV;
· Both TBV and CBV. 
Combined with the actual situation of the data, “Neither TBV nor CBV” is retained, and the remaining three are classified as “At least one of TBV and CBV.”

	Note. TBV traditional bullying victimization, CBV cyberbullying victimization
Since this survey in the Chinese Mainland was conducted using the Mandarin Chinese version of the questionnaire, the Mandarin Chinese wording remained unchanged. In addition, it should be noted that the English translation version is only provided to give an understanding of the Mandarin Chinese version. If cross-cultural translation— “forward-backward-forward” methodology [24, 25, 30–33]—is conducted in subsequent research, there is a high probability that the wording of the English version will change slightly. In short, for the sake of scientific rigor, this tentative English translation version should not be used directly as a questionnaire



[bookmark: _Hlk169806149]Appendix 5: Mandarin Chinese HBSC Symptom Checklist used in this study

	第六部分：你的身心健康

	

	15.
	 关于你的身心健康

	
	在过去6个月里，你多长时间出现过以下情况……？

	
	几乎
每天
	每周
超过一次
	几乎
每周一次
	几乎
每月一次
	很少或
从不

	
	
	
	
	
	
	
	

	
	1.
	头痛
	
	
	
	
	

	
	2.
	胃痛
	
	
	
	
	

	
	3.
	背痛
	
	
	
	
	

	
	4.
	心情低落
	
	
	
	
	

	
	5.
	易怒或脾气暴躁
	
	
	
	
	

	
	6.
	感到紧张
	
	
	
	
	

	
	7.
	难以入睡
	
	
	
	
	

	
	8.
	感到头晕眼花
	
	
	
	
	



[bookmark: _Hlk169808669]Appendix 6: Original English HBSC Symptom Checklist
(corresponds to the Mandarin Chinese version of this study)

	Part VI: Your Physical and Mental Health

	

	15.
	 About your physical and mental health

	
	In the last 6 months, how often have you had the following…?


	
	About
every day
	More than once a week
	About
every week
	About
every month
	Rarely or never

	
	
	
	
	
	
	
	

	
	1.
	Headache
	
	
	
	
	

	
	2.
	Stomachache
	
	
	
	
	

	
	3.
	Backache
	
	
	
	
	

	
	4.
	Feeling low
	
	
	
	
	

	
	5.
	Irritability or bad temper
	
	
	
	
	

	
	6.
	Feeling nervous
	
	
	
	
	

	
	7.
	Difficulties in getting to sleep
	
	
	
	
	

	
	8.
	Feeling dizzy
	
	
	
	
	




[bookmark: _Hlk169117182][bookmark: _Hlk168495745]Appendix 7: Technical issues of the Mandarin Chinese HBSC Symptom Checklist

Researchers and practitioners can consult multiple rounds of the Health Behaviour in School‑aged Children (HBSC) study protocols [34–37], especially the latest 2021/2022 HBSC study ones [37], for detailed information on survey administration (e.g., survey mode, time to complete, and data collection setting). For the sake of brevity, this study will focus on describing unique technical issues we encountered rather than reiterating these details above.
In this study, the Mandarin Chinese HBSC Symptom Checklist (HBSC-SCL) was nested within a larger questionnaire—Peer Relationship, Online Security, and Quality of Life among Junior Secondary School Students (PROSQoL-JSSS) questionnaire, which had a fixed template. Therefore, the format and content of the Mandarin Chinese HBSC-SCL in this survey did not wholly follow the official HBSC template. These slight adjustments were introduced to make it look smooth and appropriate and improve the overall questionnaire’s standardization and readability; thus, optimizing the response and cooperation of respondents (junior secondary school students) in the Chinese Mainland. These slight adjustments are described below:
(1) The serial number “15.” is because the Mandarin Chinese HBSC-SCL is the 15th major question in the PROSQoL-JSSS questionnaire, with no special significance attached.
(2) We opted for “你的身心健康 (Your Physical and Mental Health)” instead of the HBSC’s official title “健康 (Health)” to better reflect the scale’s content [35]. Moreover, we did not directly use “心身抱怨 (Psychosomatic Complaints)” or “主观健康抱怨 (Subjective Health Complaints)” to name it, because these two are professional terms and perhaps most student respondents have not been exposed to such phrases [37]. In addition, these two phrases are significantly higher in terms of reading difficulty. Therefore, using them has a high probability of affecting the fluency and readability of the entire questionnaire. In short, we determined that using “你的身心健康 (Your Physical and Mental Health)” as the main title is appropriate.
(3) We highlighted the recall period (“在过去6个月里，你多长时间出现过以下情况……？(In the last 6 months, how often have you had the following…?)”) with an eye-catching bar box, which was inspired by our previous project involving the Mandarin Chinese self-reported KIDSCREEN-52 [18, 19, 38]. This is also a fixed template that runs throughout the PROSQoL-JSSS questionnaire of this study.
(4) We omitted “Please tick one box for each line.” because “除非另有说明，否则每个问题只对应一个答案。(Every question corresponds to only one answer, unless noted otherwise.)” was already provided in the instructions at the beginning of the PROSQoL-JSSS questionnaire. If using the Mandarin Chinese HBSC-SCL alone, we recommend including this sentence, which in Mandarin Chinese is “请在每行的一个方框内打勾。”.
(5) The light (non-shaded) and dark (shaded) contrast between all rows—similar to zebra stripes—was designed to enhance reading fluency for student respondents. This is also a fixed template that runs throughout the PROSQoL-JSSS questionnaire of this study. Previous research in the Chinese Mainland found that if there is only a single style (usually non-shaded), students will easily get bored filling in such questionnaires/scales with lots of questions. On top of that, students are prone to completion errors [18, 19]. For example, inadvertently marking the wrong box; that is, the student clearly looked at the item of the second question but answered it by ticking the box for the third question. This error is often inadvertent but is not uncommon. Although this was not mentioned in the published article, this was evidenced by the on-site observations of the survey interviewers and the traces of alteration checked in our review of the returned questionnaires. The reason for this phenomenon is not yet clear. Square-shaped Chinese characters may make the style more consistent and easily cause visual mislocation [39, 40].
(6) 
The PROSQoL-JSSS questionnaire uniformly required student respondents to tick their answers in boxes () instead of circles () in the official HBSC template. There are three direct reasons for this choice. First, the box () is indeed in line with the answering habits of students in the Chinese Mainland. For example, the Compulsory Education Curriculum Standard Experimental Textbook: Chinese published by the People’s Education Press, which is widely used in the Chinese Mainland, has an “I can write” module after each text from 1st to 3rd grades [41]. In this module, to guide primary school students to write Chinese characters in a standardized way, they are required to practice on the square field grid paper (), also called “田字格 (Tianzige)”[42]. After having a certain foundation, starting from the 4th grade, they are required to use the square empty grid paper () to write [42]. Therefore, students from the Chinese Mainland are familiar with and natural in answering questions inside a square. Second, and perhaps for the first reason, the box () has been widely used in large-scale surveys conducted in the Chinese Mainland. For example, the student questionnaire surveyed by the “China Education Panel Survey (CEPS)” adopts this style [43]. In addition, the “Comprehensive Learning” module in the Compulsory Education Textbook-Chinese: Grade 7 (Volume 1) displays a standard questionnaire. This questionnaire is named the Individual Reading Status Questionnaire from the “Chinese National Reading Survey” project. This questionnaire uses a box () style. These undoubtedly indicate that the box () style should be adopted for student surveys in the Chinese Mainland. Third, other scales in the PROSQoL-JSSS questionnaire, especially the Mandarin Chinese KIDSCREEN-10 index, have been determined to adopt box () style [18, 19]. Therefore, this can maintain consistency in the answering style and enhance the entire questionnaire’s acceptability.
(7) For font style and font size of Simplified Chinese characters, this study refers to the Health of the People’s Republic of China industry standards (GB 40070—2021)— “Hygienic requirements of study products for myopia prevention and control in children and adolescents” [44]. that is, “textbooks for junior and senior secondary school students primarily use the SimSun font (宋体) style, with a minimum font size of 9-point.” Template details are provided in Appendix 5.


[bookmark: _Hlk168476847]Appendix 8: How does this study meet the assumptions and requirements of the Rasch model?

The Rasch model has distinctive and attractive features, e.g., linear, additive, and invariant values on an interval-level measurement scale. However, these features only apply when the data fit the Rasch model’s requirements [45]. Consequently, the Rasch model necessitates specific research assumptions and prerequisites, including unidimensionality, local independence of each person’s (respondent’s) score, non-speed survey, equal item discrimination, and low susceptibility to guessing, which will be described as follows.
First, the unidimensionality of the Mandarin Chinese HBSC-SCL needs to be verified. Although previous international studies have demonstrated the HBSC-SCL’s unidimensionality [46–48], whether the Mandarin Chinese version exhibits the same characteristic remains uncertain. Therefore, before conducting Rasch analysis, this study conducted CFA (Verification of the unidimensionality assumption in the main text) to verify the unidimensionality assumption. Furthermore, the unidimensionality was re-verified in the subsequent Rasch measurement method.
Second, the local independence of each respondent’s score should be confirmed [45]. Local independence is the underlying assumption of latent variable models [49]. This study evaluated and examined it from two perspectives (measurement scenarios and statistical tests):
· From the measurement scenarios perspective, it is essential to ensure that each respondent’s response to each item (survey) is an independent decision, without any cheating or cooperation (pair, group, etc.) [50]. This study conducted a traditional anonymized paper-and-pencil self-administered survey in the school setting, providing a prerequisite for meeting the above requirements. Several effective measures were implemented during the field survey stage to maintain independence. Both the questionnaire and the survey administration manual emphasized the non-test nature of the survey (no right or wrong answers) as well as the completely voluntary participation and unconditional withdrawal at any time. While answering the questionnaire, interviewers always stood on the podium to answer questions and supervise. After completing the answer, the questionnaire was collected on the spot. Finally, during the preliminary screening, cleaning, and data entry process, great attention was paid to identifying questionnaires with the same handwriting or response style, especially adjacent ones. All these efforts minimize plagiarism and cooperation, thereby upholding respondent answers’ independence.
· From the statistical tests perspective, local independence and unidimensionality are interlinked. The establishment of the unidimensionality assumption indirectly confirms the presence of local independence [51]. Therefore, by checking unidimensionality, information about local independence can be obtained. Furthermore, the most widely accepted method of evaluating local independence is the largest standardized residual correlations, also known as Yen’s Q3 coefficient [52]. If the value of this coefficient between two items does not exceed 0.70, it indicates that the local independence assumption is not violated [53]. Detailed results are given in Table A9 in Appendix 16.
[bookmark: _Hlk156117468]Third, the survey should be non-speed-based, meaning respondents should not be subjected to time constraints during the survey [54]. In this study’s field survey stage, non-speed-based administration was employed. Both the questionnaire and the survey administration manual explicitly emphasized that “there is no time limit for filling in the questionnaire, so please don’t rush; take your time filling it in.”
Fourth, the two remaining requirements (equal item discrimination and low susceptibility to guessing) are specific to the Rasch model. The idealized nature of the Rasch model means that all items possess equal discrimination power in distinguishing persons (respondents) with more or less agreeability. The prevailing opinion for equal item discrimination is to assume that items exhibit model-specified item discrimination [53]. Furthermore, due to its low susceptibility to guessing requirements, the Rasch model cannot identify guesses only based on the respondent’s score. Therefore, the guessed answer is temporarily ignored. However, guessing is an essential off-trait behavior that produces measurement disturbances [45]. Thus, during this study’s field survey stage, the greatest efforts have been made to reduce this phenomenon.

Appendix 9: Parameter setting of the Rasch model

The polytomous counterparts of the Rasch model family include the rating scale model (RSM) and partial credit model (PCM) [55, 56]. This study used PCM and the joint maximum likelihood estimation (JMLE) method [56]. The HBSC-SCL’s responses were categorized consistently on a 5-point frequency rating scale across all items, and according to the statistical convention, the RSM should be selected. However, since the use of Rasch in studies on the Mandarin Chinese HBSC-SCL’s psychometric properties is rare, there is limited evidence regarding whether Chinese Mainland student respondents interpret the rating scale in the same way. Based on the above, the more general PCM was chosen over the specific RSM (a special case of PCM). Furthermore, the PCM was also selected to facilitate comparison with the results of previous international studies, as a considerable number of studies on HBSC-SCL also use PCM [57–59]. 
[bookmark: _Hlk158923142]According to the Rasch model, only two attributes can determine a person’s responses to an item — the person’s “ability” (or “agreeability”) and the item’s “difficulty” (or “endorsability”); they jointly constitute the latent trait’s estimation [45, 55, 56, 60, 61]. As a probabilistic model, Rasch can place a matrix of persons’ ability (agreeability) and items’ difficulty (endorsability) on the same linear scale [45, 55, 56, 60, 61]. 
The interpretation of the Rasch model varies subtly depending on the measurement scenario. In educational contexts assessing knowledge, the person represents the test-taker, while the item represents the test question. Test-takers have a higher probability of correctly answering “easier” test questions compared to “difficult” ones. Furthermore, test-takers with higher “abilities” exhibit a higher probability of answering test questions correctly, particularly when the questions are more challenging, compared to test-takers with lower “abilities” [45]. 
[bookmark: _Hlk182840235]In the measurement of psychosocial constructs, as applied in this study, the person represents the respondent, and the item represents an item in the measurement instrument (scale or questionnaire). Regarding the person, it’s no longer a matter of “ability” but rather “agreeability,” which reflects their alignment with the latent trait being measured (e.g., the PSC in this study) and their tendency to support specific response options. Regarding items, it’s no longer a matter of “difficulty” but rather “endorsability,” which reflects their likelihood of being endorsed by respondents with varying levels of the latent trait (e.g., the PSC in this study).
In connection with this study, the basic mathematical formula used for constructing measures through responses to the PCM is [55, 56]:
	

	where:
	

	
	 is the probability that person (respondent) , on encountering item , would be observed (or would respond) in category;

	
	is the probability that the observation (or response) would be in category ;

	
	 is the “agreeability” measure of person (respondent) ;

	
	 is the “endorsability” measure of item with the impediment to being observed in category  relative to .


[bookmark: _Hlk183720794][bookmark: _Hlk183720811]Rasch measures, represented as “logits” (log-odd units), capture the local distance differences between persons (respondents) and items. Typically, a score of 0 is conventionally assigned to the average endorsability of items or average agreeabilities of persons [45, 55, 56, 60, 61]. In essence, ordinal raw scores obtained from the rating scales are converted into interval-level measures [45], as qualitative levels of the latent trait’s expression (e.g., the PSC in this study), represented by quantities or counts.

Appendix 10: Six features of the Rasch measurement method

(1) Rating scale analysis
[bookmark: _Hlk175648541][bookmark: _Hlk175648620]First and foremost, HBSC-SCL is the scale oriented with latent variable, which is “essential” for the four aspects of “measure and sample” (see Stage 1 of Table A3 for details) [62, 63]. In addition, this study analyzed the 5-point rating scales’ appropriateness of the Mandarin Chinese HBSC-SCL’s items based on the other three-stage guidelines for rating scales [62–64]. Specifically, category frequency, average measures, and the outlier-sensitive fit mean-square (Outfit MnSq) values were examined to finalize a final rating scale structure that met the guidelines outlined in Stages 2–4 of Table A3.
	Table A3 Guidelines for rating scales

	Stage
	Guideline
	
	Importance

	
	
	
	Measure
	
	Sample

	
	
	
	Measure stability
	Measure accuracy (fit)
	
	Description of 
this sample
	Inference for 
next sample

	1
	Scale oriented with latent variable
	
	Essential
	Essential
	
	Essential
	Essential

	2
	At least 10 observations of each category
	
	Essential
	Helpful
	
	—
	Helpful

	3
	Average measures advance monotonically with category
	
	Helpful
	Essential
	
	Essential
	Essential

	4
	Outfit MnSq values of each category less than 2.0
	
	Helpful
	Essential
	
	Helpful
	Helpful

	Note. Outfit MnSq outlier-sensitive fit mean-square


 
(2) Item response validity
Once the rating scale performance was confirmed or optimized, goodness-of-fit statistics were used to examine how well the Mandarin Chinese HBSC-SCL’s items fit the Rasch model’s expectations for hierarchical thresholds [45]. Fit statistics are routinely reported in two types of the mean-square (MnSq)—the inlier-sensitive fit (Infit) MnSq and outlier-sensitive fit (Outfit) MnSq, as well as their z-standardized values (Infit Zstd and Outfit Zstd) [65].
Generally, Inﬁt/Outﬁt MnSq values between 0.5 and 1.5, and/or associated with their Zstd values between −2 and 2, are regarded as acceptable when evaluating whether items of one instrument measure the same unidimensional latent trait [45, 66, 67]. When 95% of the instrument’s items show an acceptable fit, the unidimensionality can also be guaranteed [68]. 
Items displaying MnSq > 1.5 and/or Zstd > 2 indicate responses are erratic (i.e., misﬁtting) or potential scoring inaccuracies, or belong to a different latent trait [67, 69]. Conversely, MnSq < 0.5 and/or Zstd < −2 indicates less variation (i.e., overfitting) [70]. In empirical research, overfitting may be acceptable for measuring certain abilities or psychosocial constructs [45]. Retaining overfitting items is justifiable as they do not affect unidimensionality and pose minimal risk to unpredictability and a distorted measurement system [65]. Thus, this study focused solely on identifying misfitting items of the Mandarin Chinese HBSC-SCL, rather than addressing overﬁtting items. 
(3) Test unidimensionality and local independence 
[bookmark: _Hlk183721936]The Rasch measurement method uniquely evaluates an instrument’s internal construct validity, particularly focusing on unidimensionality (i.e., the extent to which items in an instrument measure a single construct) [45, 70]. This study conducted the Rasch-based principal component analysis of residuals (PCAR) to examine the Mandarin Chinese HBSC-SCL’s unidimensionality [71]. The PCAR expected that the Rasch-identified construct should account for over 50% of the total variance, and after removing principal components, the residuals for item/person interactions may be randomly distributed and show no structure [53, 72]. Additionally, the eigenvalue of the unexplained variance in the first contrast (the largest secondary dimension after the Rasch-derived construct is removed) is an important indicator of unidimensionality [53, 71]. Specifically, if the eigenvalue is < 2.0, these items are considered unidimensional; conversely, if the eigenvalue is > 2.0, additional dimensions may be present [53, 71].
[bookmark: _Hlk184550918][bookmark: _Hlk183722092][bookmark: _Hlk183722118][bookmark: _Hlk177122270][bookmark: _Hlk183722267]The most widely accepted method of evaluating local independence is Yen’s Q3 coefficient [52]. This study used Yen’s Q3 coefficient to assess the Mandarin Chinese HBSC-SCL’s local independence. If the coefficient values between item pairs are ≤ 0.70, the local independence assumption is considered not to be violated [53].
(4) Rasch-generated reliability
The Rasch model provides two unbiased reliability indicators: the reliability coefficient and separation index [45, 67]. They are indicators of measurement precision, aiming to reflect the ability to separate people. Each reliability indicator involves person and item features, resulting in four indicators: person reliability coefficient (PR), item reliability coefficient (IR), person separation index (PS), and item separation index (IS) [45, 67].
[bookmark: _Hlk184551675][bookmark: _Hlk184552427][bookmark: _Hlk184552864][bookmark: _Hlk184552877][bookmark: _Hlk184552898]PR is interpreted as the replicability of the person ordering, and IR provides information regarding the reliability of items; both range from 0 to 1.0 [45, 67]. Similar to Cronbach’s alpha (α), PR and IR values > 0.70 are considered acceptable, > 0.80 as good, and > 0.90 as excellent [45, 67]. Additionally, PR evaluates whether the instrument discriminates the sample into enough levels for the established purpose. PR values of 0.5 indicate that the persons can be distinguished into 1 or 2 levels, 0.8 indicates 2 or 3 levels, and 0.9 indicates 3 or 4 levels [53, 67, 70]. Low PR values (< 0.8) indicate a limited number of items or a narrow range of person measures (i.e., lacking sufficient persons with more extreme status) [45, 53, 67]. A low IR value implies that the sample size is insufficient for precisely locating the items on the latent trait [45, 53, 67]. 
PS and IS are valuable for assessing instrument function. Both indices have no ceiling effect, with a minimum of 0 and no maximum [45, 53, 67]. PS classifies the person, with values of 1.5 indicating an acceptable level, 2.0 indicating a good level, and 3.0 indicating an excellent level [45, 67, 70]. It is worth noting that low PS values (< 0.80) with a relevant person sample imply that the instrument may not be sensitive enough (perhaps due to a limited number of items or a narrow range of person measures) to distinguish between persons with high and low levels of the latent trait [67]. IS verifies the item hierarchy, and a low value (< 3.0) implies that the person sample is insufficient to conﬁrm the item endorsability hierarchy of the instrument [67].
[bookmark: _Hlk153671487](5) Hierarchical ordering and test targeting (person-item map)
[bookmark: _Hlk157861097][bookmark: _Hlk153671507][bookmark: _Hlk182840316][bookmark: _Hlk183723762][bookmark: _Hlk184554150][bookmark: _Hlk184554166][bookmark: _Hlk184554206][bookmark: _Hlk183723827][bookmark: _Hlk184554320][bookmark: _Hlk183724776][bookmark: _Hlk183724811][bookmark: _Hlk182840486][bookmark: _Hlk55946062]In the Rasch model, the instrument’s unidimensional acceptable fit is eventually expressed as logit scores analysis and calibrated along a hierarchical order from mild to severe state (trait) [45, 67]. In this same linear interval-level measurement continuum (also referred to as a “person-item map” or “Wright map”) [45], the visual inspection evidence can be clearly obtained. In this study, this evidence can check whether the Mandarin Chinese HBSC-SCL’s items adequately targeted (or encompassed) student respondents’ PSC levels. Intuitively, a greater positive score indicates that student respondents have more severe levels of PSC (poorer physical and mental health status). Ideally, the difference between person and item measures should be approximately 0.0 logits, indicating that the items are well-targeted to the student respondents’ PSC levels. However, differences within a certain range are often tolerated in empirical studies. Specifically, a difference score < 1.0 logits indicates slight mistargeting, whereas a difference score ≥ 1.0 logits indicates significant mistargeting [45, 67].
(6) Differential item functioning
[bookmark: _Hlk183725121][bookmark: _Hlk184554467][bookmark: _Hlk169774698][bookmark: _Hlk184554500][bookmark: _Hlk183725163][bookmark: _Hlk182840507]The Rasch-based differential item functioning (DIF) is utilized to assess whether different groups (stratified by age, gender, cultural or educational level, etc.) have systematically different responses despite having equal levels of the latent trait being measured [45, 67]. DIF can show that certain survey items do not reflect the same levels of the latent trait in different respondent groups, which poses challenges when combining or comparing data between groups, as it may compromise the validity and fairness of the measurement [45, 67]. 
[bookmark: _Hlk183726269][bookmark: _Hlk184554719][bookmark: _Hlk183726299][bookmark: _Hlk183726325][bookmark: _Hlk184554759]In Rasch-based DIF studies, the null hypothesis assumes that for each item, there is no interaction between grouping variables and item function, and all subgroups’ local endorsability estimates are the same within error [53]. This hypothesis is rejected if the t-test (e.g., Rasch-Welch’s t-test) shows that the mean response levels of different subgroups are statistically different on some items [53, 73].
DIF can manifest in two forms: uniform DIF (UDIF) and non-uniform DIF (NUDIF) [74]. UDIF occurs when an item exhibits consistent DIF, regardless of the trait level. When NUDIF is present, the magnitude of the effect varies depending on the latent trait level [45, 67]. 
[bookmark: _Hlk184554918]This study employed DIF analysis to examine whether the endorsability calibrations of the Mandarin Chinese HBSC-SCL’s items were stable or invariable across 13 groups (e.g., survey waves, gender, chronological age group). DIF was identified by applying three recommended steps: First, paired t-tests were conducted using Rasch-Welch’s t-statistics to detect statistically significant differences [53]. Due to multiple comparisons of each item, the Bonferroni correction technique was applied [75], adjusting the reference p-values of the Mandarin Chinese HBSC-SCL’s items to 0.00625 (0.05/8). Second, UDIF contrasts were employed, focusing on items with differences in endorsability measures of ≥ 0.50 logits (i.e., substantive UDIF) [53]. Items with this substantive UDIF need further check. Third, items with substantive UDIF from the second step were further checked for NUDIF [76].
Appendix 11: Individual, family, and school characteristics of the sample

	Table A4 Individual, family, and school characteristics of the sample

	Characteristic
	N
	%

	Gender
	
	

	
	Male
	1597
	48.5

	
	Female
	1693
	51.5

	[bookmark: _Hlk154392135][bookmark: _Hlk154392400]Chronological age group
	
	

	
	Early adolescence
	1708
	51.9

	
	Middle & Late adolescence
	1558
	47.4

	
	Missing value
	24
	0.7

	[bookmark: _Hlk154392407]Ethnic group
	
	

	
	[bookmark: _Hlk158913727]Han ethnic group
	2493
	75.8

	
	Non-Han ethnic minorities
	775
	23.6

	
	Missing value
	22
	0.7

	Body mass index level
	
	

	
	Underweight
	274
	8.3

	
	Normal weight
	2275
	69.1

	
	Overweight
	331
	10.1

	
	Obesity
	318
	9.7

	
	Missing value
	92
	2.8

	[bookmark: _Hlk154392432]Height level
	
	

	
	Short
	203
	6.2

	
	Normal 
	1956
	59.5

	
	Tall
	1077
	32.7

	
	Missing value
	54
	1.6

	[bookmark: _Hlk154392444]Sibling status
	
	

	
	Only child
	785
	23.9

	
	With siblings
	2505
	76.1

	[bookmark: _Hlk154392463]Parents’ educational level
	
	

	
	Basic education
	1605
	48.8

	
	Secondary education
	1181
	35.9

	
	Tertiary education
	486
	14.8

	
	Missing value
	18
	0.5

	[bookmark: _Hlk154392476]Family affluence level
	
	

	
	Low
	1120
	34.0

	
	Medium
	1352
	41.1

	
	High
	788
	24.0

	
	Missing value
	30
	0.9

	[bookmark: _Hlk154392494]Internet usage status
	
	

	
	Normal usage
	2609
	79.3

	
	Excessive usage
	661
	20.1

	
	Missing value
	20
	0.6

	[bookmark: _Hlk154392531]Grade level
	
	

	
	Low-grade group (6th & 7th grades)
	1709
	51.9

	
	High-grade group (8th & 9th grades)
	1581
	48.1

	[bookmark: _Hlk154392547]Accommodation status
	
	

	
	Day student
	2084
	63.3

	
	Boarding student
	1183
	36.0

	
	Missing value
	23
	0.7

	[bookmark: _Hlk154392561]Bullying victimization status
	
	

	
	No TBV & CBV
	2441
	74.2

	
	At least one of TBV & CBV
	840
	25.5

	
	Missing value
	9
	0.3

	[bookmark: _Hlk154392780][bookmark: _Hlk154392795]Note. TBV traditional bullying victimization, CBV cyberbullying victimization




Appendix 12: Missing values and data distribution characteristics

	Table A5 Distribution characteristics of the row data of the Mandarin Chinese HBSC-SCL

	Item & dimension abbreviation
	N
	MV
(%)
	Skewness (SE)
	z-value of skewness
	Kurtosis (SE)
	z-value of kurtosis
	D-value
	W-value

	PSC 
	3180
	3.3
	0.965 (0.043)
	22.217
	  0.202 (0.087)
	  2.327
	0.147
	0.891

	PSC-01
	3280
	0.3
	1.384 (0.043)
	31.887
	  0.768 (0.087)
	  8.844
	0.344
	0.703

	PSC-02
	3270
	0.6
	1.455 (0.043)
	33.504
	  1.013 (0.087)
	  11.664
	0.354
	0.691

	PSC-03
	3248
	1.3
	1.664 (0.043)
	38.328
	  1.647 (0.087)
	  18.978
	0.388
	0.641

	PSC-04
	3271
	0.6
	0.546 (0.043)
	12.571
	−0.982 (0.087)
	−11.313
	0.206
	0.851

	PSC-05
	3274
	0.5
	0.674 (0.043)
	15.521
	−0.892 (0.087)
	−10.275
	0.235
	0.823

	PSC-06
	3270
	0.6
	0.809 (0.043)
	18.642
	−0.645 (0.087)
	−7.425
	0.256
	0.806

	PSC-07
	3278
	0.4
	0.987 (0.043)
	22.743
	−0.415 (0.087)
	−4.786
	0.304
	0.757

	PSC-08
	3281
	0.3
	1.330 (0.043)
	30.625
	  0.454 (0.087)
	  5.224
	0.349
	0.696

	[bookmark: _Hlk36933880]Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, MV missing value, SE standard error, D-value Lilliefors corrected Kolmogorov-Smirnov test statistic, W-value Shapiro-Wilk test statistic
z-value of skewness = skewness value/SE of skewness, z-value of kurtosis = kurtosis value/SE of kurtosis
The listwise (casewise) deletion method is used to deal with missing values
Two kinds of data distribution tests (Lilliefors corrected Kolmogorov-Smirnov and Shapiro-Wilk) are statistically significant at p < 0.001 level





Appendix 13: Detailed analysis process of data distribution

The distribution characteristics of the combined data of the two-wave survey were checked at the item- and dimension-level. Skewness and kurtosis values mostly fell within ±1.0, indicating approximate normality. However, most z-values for the skewness and kurtosis did not fall from −1.96 to +1.96. Additionally, both statistical tests of data distribution confirmed significant departures from normality, with all the p-values less than 0.05 (detailed results are presented in Table A5 of Appendix 12). Both pieces of evidence mentioned later show that these raw data had skewed distribution. Visual inspections of histograms, box plots, P-P plots, and Q-Q plots further supported this conclusion. Even though many studies show that the latter two indicators are often attenuated with large samples [77], this study referenced the statistical values, hypothesis testing, and graphical evidence to determine that these data are distributed skewed ultimately. 
Appendix 14: Detailed results of the confirmatory factor analysis of the Mandarin Chinese HBSC Symptom Checklist





Fig. A1 Fit diagram of unidimensional confirmatory factor analysis for the Mandarin Chinese HBSC Symptom Checklist (HBSC-SCL) (N = 3180)
	Table A6 Parameter estimates for the CFA of the Mandarin Chinese HBSC-SCL

	Dimension
	Item abbreviation and name
	Two waves of surveys (N = 3180)

	
	
	Unstandardized
	
	Standardized

	
	
	Est.
	SE
	CR
	
	Est.
	δ

	Factor loading
	
	
	
	
	

	PSC
	PSC-01: Headache
	1.304
	0.042
	31.054***
	
	0.793
	0.370

	
	PSC-02: Stomachache
	1.036
	0.035
	29.813***
	
	0.719
	0.482

	
	PSC-03: Backache
	1.184
	0.041
	28.922***
	
	0.764
	0.416

	
	PSC-04: Feeling low
	1.629
	0.046
	35.335***
	
	0.852
	0.274

	
	PSC-05: Irritability or bad temper
	1.538
	0.043
	35.432***
	
	0.838
	0.297

	
	PSC-06: Feeling nervous
	1.399
	0.038
	37.150***
	
	0.814
	0.338

	
	PSC-07: Difficulties in getting to sleep
	1.145
	0.034
	33.685***
	
	0.753
	0.433

	
	PSC-08: Feeling dizzy
	1.347
	0.041
	32.491***
	
	0.803
	0.355

	Note. CFA confirmatory factor analysis, HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, Est. estimate, SE standard error, CR critical ratio, equivalent to the common t-value, δ residual
The listwise (casewise) deletion method is used to deal with missing values
*** p < 0.001





	

	Table A7 Item correlation matrix of the Mandarin Chinese HBSC-SCL (N = 3180)   

	
	PSC-01
	PSC-02
	PSC-03
	PSC-04
	PSC-05
	PSC-06
	PSC-07
	PSC-08

	PSC-01
	—
	
	
	
	
	
	
	

	PSC-02
	0.659
	—
	
	
	
	
	
	

	PSC-03
	0.693
	0.642
	—
	
	
	
	
	

	PSC-04
	0.580
	0.537
	0.559
	—
	
	
	
	

	PSC-05
	0.569
	0.515
	0.534
	0.781
	—
	
	
	

	PSC-06
	0.583
	0.516
	0.565
	0.720
	0.712
	—
	
	

	PSC-07
	0.578
	0.521
	0.539
	0.629
	0.613
	0.647
	—
	

	PSC-08
	0.697
	0.596
	0.656
	0.618
	0.598
	0.633
	0.647
	—

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints
Categorical variables do not have variance parameters estimated, so the diagonal elements are empty, marked in the “—” symbol
The listwise (casewise) deletion method is used to deal with missing values



Appendix 15: Category summary statistics of eight items in the Mandarin Chinese HBSC Symptom Checklist

	Table A8 Category summary statistics of eight items in the Mandarin Chinese HBSC-SCL (N = 3180)

	Item label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	PSC-01
	0 = Rarely or never
	1886 (59.3)
	−1.383
	0.94
	0.96
	  None

	
	1 = About every month
	613 (19.3)
	−0.690
	0.87
	0.97
	−0.63

	
	2 = About every week
	266 (8.4)
	−0.155
	0.86
	0.99
	  0.06

	
	3 = More than once a week
	267 (8.4)
	  0.253
	0.99
	1.18
	−0.32

	
	4 = About every day
	148 (4.7)
	  0.768
	1.06
	1.54
	  0.89

	PSC-02
	0 = Rarely or never
	1938 (60.9)
	−1.291
	1.18
	1.11
	  None

	
	1 = About every month
	575 (18.1)
	−0.756
	0.97
	1.41
	−0.53

	
	2 = About every week
	289 (9.1)
	−0.128
	0.91
	0.93
	−0.09

	
	3 = More than once a week
	224 (7.0)
	  0.160
	1.21
	1.62
	−0.06

	
	4 = About every day
	154 (4.8)
	  0.656
	1.30
	1.96
	  0.67

	PSC-03
	0 = Rarely or never
	2115 (66.5)
	−1.266
	1.14
	1.11
	  None

	
	1 = About every month
	472 (14.8)
	−0.621
	0.83
	0.99
	−0.20

	
	2 = About every week
	247 (7.8)
	−0.106
	0.96
	0.92
	−0.14

	
	3 = More than once a week
	186 (5.8)
	  0.342
	1.01
	1.22
	−0.06

	
	4 = About every day
	160 (5.0)
	  0.707
	1.19
	1.45
	  0.40

	PSC-04
	0 = Rarely or never
	1135 (35.7)
	−1.841
	1.01
	1.01
	  None

	
	1 = About every month
	722 (22.7)
	−1.282
	0.75
	0.82
	−1.32

	
	2 = About every week
	537 (16.9)
	−0.513
	0.74
	0.65
	−0.06

	
	3 = More than once a week
	464 (14.6)
	−0.030
	0.82
	0.81
	  0.30

	
	4 = About every day
	322 (10.1)
	  0.373
	1.02
	1.00
	  1.08

	PSC-05
	0 = Rarely or never
	1296 (40.8)
	−1.709
	1.10
	1.09
	  None

	
	1 = About every month
	688 (21.6)
	−1.150
	0.80
	0.81
	−1.02

	
	2 = About every week
	441 (13.9)
	−0.473
	0.75
	0.63
	  0.04

	
	3 = More than once a week
	424 (13.3)
	−0.037
	0.90
	0.86
	  0.12

	
	4 = About every day
	331 (10.4)
	  0.390
	1.09
	1.12
	  0.86

	PSC-06
	0 = Rarely or never
	1412 (44.4)
	−1.640
	1.07
	1.05
	  None

	
	1 = About every month
	681 (21.4)
	−1.025
	0.88
	0.86
	−0.93

	
	2 = About every week
	432 (13.6)
	−0.470
	0.88
	0.81
	−0.03

	
	3 = More than once a week
	375 (11.8)
	  0.044
	0.83
	0.77
	  0.13

	
	4 = About every day
	280 (8.8)
	  0.515
	1.00
	0.99
	  0.82

	PSC-07
	0 = Rarely or never
	1656 (52.1)
	−1.472
	1.11
	1.09
	  None

	
	1 = About every month
	561 (17.6)
	−0.938
	1.02
	1.20
	−0.46

	
	2 = About every week
	341 (10.7)
	−0.351
	0.90
	0.93
	−0.02

	
	3 = More than once a week
	322 (10.1)
	  0.031
	1.05
	1.21
	−0.02

	
	4 = About every day
	300 (9.4)
	  0.401
	1.23
	1.37
	  0.50

	PSC-08
	0 = Rarely or never
	1906 (59.9)
	−1.390
	0.95
	0.95
	  None

	
	1 = About every month
	523 (16.4)
	−0.741
	0.80
	0.88
	−0.28

	
	2 = About every week
	271 (8.5)
	−0.288
	0.95
	1.08
	  0.04

	
	3 = More than once a week
	236 (7.4)
	  0.211
	0.89
	0.84
	−0.05

	
	4 = About every day
	244 (7.7)
	  0.686
	0.93
	0.93
	  0.29

	Note. HBSC-SCL HBSC Symptom Checklist, PSC Psychosomatic Complaints, Infit MnSq Infit (inlier-sensitive fit) mean-square (MnSq) values, Outfit MnSq Outfit (outlier-sensitive fit) mean-square (MnSq) values 
The average measure values are expressed as Rasch estimated logits
The listwise (casewise) deletion method is used to deal with missing values




Appendix 16: Largest standardized residual correlations for items of the Mandarin Chinese HBSC Symptom Checklist

	Table A9 Largest standardized residual correlations for items of the Mandarin Chinese HBSC-SCL (N = 3180)

	Paired number
	Paired item
	Correlation

	1
	PSC-04 & PSC-05
	  0.14

	2
	PSC-01 & PSC-04
	−0.26

	3
	PSC-03 & PSC-05
	−0.25

	4
	PSC-02 & PSC-05
	−0.25

	5
	PSC-01 & PSC-05
	−0.24

	6
	PSC-02 & PSC-06
	−0.24

	7
	PSC-02 & PSC-04
	−0.23

	8
	PSC-05 & PSC-08
	−0.23

	9
	PSC-01 & PSC-06
	−0.23

	10
	PSC-03 & PSC-04
	−0.22

	11
	PSC-04 & PSC-08
	−0.22

	12
	PSC-03 & PSC-06
	−0.20

	13
	PSC-03 & PSC-07
	−0.19

	14
	PSC-01 & PSC-07
	−0.18

	15
	PSC-05 & PSC-07
	−0.18

	16
	PSC-04 & PSC-07
	−0.18

	17
	PSC-06 & PSC-08
	−0.17

	18
	PSC-02 & PSC-07
	−0.17

	19
	PSC-02 & PSC-08
	−0.11

	20
	PSC-06 & PSC-07
	−0.11

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints
The listwise (casewise) deletion method is used to deal with missing values




[bookmark: _Hlk168516771]Appendix 17: Uniform differential item functioning analysis for the Mandarin Chinese HBSC Symptom Checklist’s items across 13 groups

	[bookmark: _Hlk153985474]Table A10 The UDIF analysis of survey wave for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Pre-survey 
	Large-scale sample survey
	
	
	
	

	PSC-01
	  0.339 (0.042)
	  0.339 (0.027)
	
	  0.000
	  0.00
	1.000

	PSC-02
	  0.286 (0.041)
	  0.387 (0.027)
	
	−0.101
	−2.05
	0.041

	PSC-03
	  0.460 (0.043)
	  0.435 (0.027)
	
	  0.025
	  0.50
	0.617

	PSC-04
	−0.525 (0.039)
	−0.525 (0.026)
	
	  0.000
	  0.00
	1.000

	PSC-05
	−0.398 (0.038)
	−0.398 (0.025)
	
	  0.000
	  0.00
	1.000

	PSC-06
	−0.307 (0.038)
	−0.202 (0.025)
	
	−0.105
	−2.31
	0.021

	PSC-07
	−0.078 (0.037)
	−0.112 (0.024)
	
	  0.034
	  0.76
	0.448

	PSC-08
	  0.191 (0.039)
	  0.112 (0.025)
	
	  0.079
	  1.69
	0.091

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF Uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(survey wave) = 3180, n(Pre-survey) = 958, n(Large-scale sample survey) = 2222 
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences
Listwise (casewise) deletion method is used to deal with missing values




	[bookmark: _Hlk153985486]Table A11 The UDIF analysis of gender for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Male
	Female
	
	
	
	

	PSC-01
	  0.339 (0.034)
	  0.339 (0.030)
	
	  0.000
	  0.00
	  1.000

	PSC-02
	  0.399 (0.035)
	  0.326 (0.030)
	
	  0.073
	  1.60
	  0.110

	PSC-03
	  0.337 (0.034)
	  0.506 (0.031)
	
	−0.169
	−3.69
	<0.001

	PSC-04
	−0.409 (0.032)
	−0.618 (0.029)
	
	  0.209
	  4.84
	<0.001

	PSC-05
	−0.318 (0.031)
	−0.462 (0.028)
	
	  0.144
	  3.44
	  0.001

	PSC-06
	−0.269 (0.031)
	−0.205 (0.028)
	
	−0.064
	−1.53
	  0.127

	PSC-07
	−0.176 (0.030)
	−0.062 (0.027)
	
	−0.115
	−2.81
	  0.005

	PSC-08
	  0.098 (0.032)
	  0.163 (0.028)
	
	−0.065
	−1.53
	  0.127

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(Gender) = 3180, n(Male) = 1564, n(Female) = 1634 
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences 
Listwise (casewise) deletion method is used to deal with missing values



	Table A12 The UDIF analysis of chronological age group for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Early 
adolescence 
(10–13)
	Middle & Late adolescence
(14–18)
	
	
	
	

	PSC-01
	  0.363 (0.032)
	  0.318 (0.032)
	
	  0.045
	  1.00
	0.319

	PSC-02
	  0.358 (0.032)
	  0.358 (0.032)
	
	  0.000
	  0.00
	1.000

	PSC-03
	  0.501 (0.033)
	  0.367 (0.032)
	
	  0.134
	  2.91
	0.004

	PSC-04
	−0.526 (0.030)
	−0.526 (0.031)
	
	  0.000
	  0.00
	1.000

	PSC-05
	−0.449 (0.029)
	−0.344 (0.030)
	
	−0.105
	−2.53
	0.011

	PSC-06
	−0.286 (0.029)
	−0.186 (0.030)
	
	−0.100
	−2.37
	0.018

	PSC-07
	−0.110 (0.029)
	−0.110 (0.029)
	
	  0.000
	  0.00
	1.000

	PSC-08
	  0.137 (0.030)
	  0.137 (0.030)
	
	  0.000
	  0.00
	1.000

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(chronological age group) = 3157, n(Early adolescence) = 1654, n(Middle & Late adolescence) = 1503 
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded 
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences
Listwise (casewise) deletion method is used to deal with missing values



	Table A13 The UDIF analysis of ethnic group for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Han ethnic group 
	Non-Han ethnic minorities 
	
	
	
	

	PSC-01
	  0.341 (0.026)
	  0.341 (0.044)
	
	  0.000
	  0.00
	1.000

	PSC-02
	  0.322 (0.026)
	  0.460 (0.046)
	
	−0.138
	−2.64
	0.009

	PSC-03
	  0.440 (0.027)
	  0.440 (0.044)
	
	  0.000
	  0.00
	1.000

	PSC-04
	−0.529 (0.025)
	−0.550 (0.043)
	
	  0.021
	  0.43
	0.669

	PSC-05
	−0.399 (0.024)
	−0.399 (0.042)
	
	  0.000
	  0.00
	1.000

	PSC-06
	−0.233 (0.024)
	−0.233 (0.042)
	
	  0.000
	  0.00
	1.000

	PSC-07
	−0.117 (0.024)
	−0.117 (0.040)
	
	  0.000
	  0.00
	1.000

	PSC-08
	  0.138 (0.025)
	  0.101 (0.041)
	
	  0.037
	  0.77
	0.440

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(ethnic group) = 3159, n(Han ethnic group) = 2416, n(Non-Han ethnic minorities) = 743 
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences 
Listwise (casewise) deletion method is used to deal with missing values



	Table A14 The UDIF analysis of body mass index level for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
	
	Pairwise Rasch-Welch’s t (p-valueb)

	
	Underweight
	Normal weight
	Overweight
	Obesity
	
	∆ vs.  
	∆ vs. 
	∆ vs. 
	
	 vs. 
	 vs. 
	 vs. 

	PSC-01
	  0.255 (0.076)
	  0.390 (0.028)
	  0.295 (0.070)
	  0.178 (0.062)
	
	  0.135
	  0.096
	  0.213
	
	  1.67 (0.096)
	  1.28 (0.202)
	  3.13 (0.002)

	PSC-02
	  0.205 (0.075)
	  0.394 (0.028)
	  0.333 (0.070)
	  0.268 (0.063)
	
	  0.189
	  0.062
	  0.126
	
	  2.36 (0.019)
	  0.82 (0.414)
	  1.83 (0.068)

	PSC-03
	  0.431 (0.080)
	  0.431 (0.028)
	  0.431 (0.071)
	  0.363 (0.063)
	
	  0.000
	  0.000
	  0.068
	
	  0.00 (1.000)
	  0.00 (1.000)
	  0.99 (0.325)

	PSC-04
	−0.557 (0.073)
	−0.530 (0.026)
	−0.530 (0.068)
	−0.413 (0.064)
	
	  0.027
	  0.000
	−0.117
	
	  0.35 (0.724)
	  0.00 (1.000)
	−1.69 (0.092)

	PSC-05
	−0.327 (0.071)
	−0.404 (0.025)
	−0.465 (0.066)
	−0.404 (0.062)
	
	−0.078
	  0.060
	  0.000
	
	−1.03 (0.305)
	  0.86 (0.393)
	  0.00 (1.000)

	PSC-06
	−0.132 (0.073)
	−0.236 (0.025)
	−0.188 (0.067)
	−0.287 (0.062)
	
	−0.104
	−0.049
	  0.051
	
	−1.36 (0.176)
	−0.68 (0.496)
	  0.76 (0.448)

	PSC-07
	−0.056 (0.070)
	−0.147 (0.025)
	  0.026 (0.066)
	−0.004 (0.059)
	
	−0.092
	−0.173
	−0.143
	
	−1.23 (0.221)
	−2.46 (0.014)
	−2.22 (0.027)

	PSC-08
	  0.146 (0.073)
	  0.146 (0.026)
	  0.110 (0.066)
	  0.286 (0.062)
	
	  0.000
	  0.037
	−0.140
	
	  0.00 (1.000)
	  0.52 (0.605)
	−2.10 (0.037)

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(Body mass index level) = 3094, n(Underweight) = 266, n(Normal weight) = 2201, n(Overweight) = 320, n(Obesity) = 307 
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences 
Listwise (casewise) deletion method is used to deal with missing values




	Table A15 The UDIF analysis of height level for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
	
	Pairwise Rasch-Welch’s t (p-valueb)

	
	Short
	Normal 
	Tall
	
	∆ vs.  
	∆ vs. 
	∆ vs. 
	
	 vs. 
	 vs. 
	 vs. 

	PSC-01
	  0.238 (0.091)
	  0.375 (0.029)
	  0.305 (0.039)
	
	−0.137
	−0.067
	  0.070
	
	−1.44 (0.152)
	−0.68 (0.497)
	  1.43 (0.152)

	PSC-02
	  0.252 (0.091)
	  0.391 (0.030)
	  0.301 (0.039)
	
	−0.138
	−0.049
	  0.089
	
	−1.45 (0.149)
	−0.50 (0.621)
	  1.83 (0.068)

	PSC-03
	  0.566 (0.097)
	  0.434 (0.030)
	  0.397 (0.039)
	
	  0.133
	  0.169
	  0.037
	
	  1.31 (0.192)
	  1.62 (0.107)
	  0.74 (0.459)

	PSC-04
	−0.614 (0.090)
	−0.525 (0.027)
	−0.484 (0.037)
	
	−0.089
	−0.130
	−0.041
	
	−0.95 (0.342)
	−1.34 (0.181)
	−0.88 (0.378)

	PSC-05
	−0.295 (0.088)
	−0.405 (0.027)
	−0.433 (0.036)
	
	  0.110
	  0.138
	  0.028
	
	  1.20 (0.230)
	  1.45 (0.147)
	  0.62 (0.538)

	PSC-06
	−0.233 (0.088)
	−0.233 (0.027)
	−0.200 (0.037)
	
	  0.000
	−0.034
	−0.034
	
	  0.00 (1.000)
	−0.36 (0.722)
	−0.74 (0.457)

	PSC-07
	−0.072 (0.086)
	−0.139 (0.026)
	−0.060 (0.036)
	
	  0.067
	−0.012
	−0.079
	
	  0.75 (0.455)
	−0.13 (0.895)
	−1.78 (0.075)

	PSC-08
	  0.141 (0.087)
	  0.141 (0.027)
	  0.141 (0.037)
	
	  0.000
	  0.000
	  0.000
	
	  0.00 (1.000)
	  0.00 (1.000)
	  0.00 (1.000)

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF Uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(Height level) = 3130, n(Short) = 194, n(Normal) = 1895, n(Tall) = 1041 
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences 
Listwise (casewise) deletion method is used to deal with missing values



	Table A16 The UDIF analysis of sibling status for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Only child
	With siblings
	
	
	
	

	PSC-01
	  0.283 (0.047)
	  0.339 (0.026)
	
	−0.056
	−1.05
	0.294

	PSC-02
	  0.229 (0.046)
	  0.396 (0.026)
	
	−0.167
	−3.16
	0.002

	PSC-03
	  0.355 (0.047)
	  0.457 (0.026)
	
	−0.102
	−1.90
	0.058

	PSC-04
	−0.459 (0.045)
	−0.525 (0.024)
	
	  0.065
	  1.28
	0.201

	PSC-05
	−0.325 (0.044)
	−0.419 (0.024)
	
	  0.095
	  1.90
	0.057

	PSC-06
	−0.279 (0.044)
	−0.233 (0.024)
	
	−0.045
	−0.91
	0.362

	PSC-07
	−0.053 (0.043)
	−0.112 (0.023)
	
	  0.059
	  1.21
	0.228

	PSC-08
	  0.213 (0.045)
	  0.113 (0.024)
	
	  0.100
	  1.96
	0.051

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF Uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(Sibling status) = 3180, n(Only child) = 764, n(With siblings) = 2416 
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences  
Listwise (casewise) deletion method is used to deal with missing values




	Table A17 The UDIF analysis of parents’ educational level for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
	
	Pairwise Rasch-Welch’s t (p-valueb)

	
	Basic 
education
	Secondary education
	Tertiary 
education
	
	∆ vs.  
	∆ vs. 
	∆ vs. 
	
	 vs. 
	 vs. 
	 vs. 

	PSC-01
	  0.367 (0.032)
	  0.312 (0.037)
	  0.297 (0.061)
	
	  0.055
	  0.070
	  0.015
	
	  1.13 (0.259)
	  1.02 (0.307)
	  0.21 (0.834)

	PSC-02
	  0.437 (0.033)
	  0.294 (0.037)
	  0.238 (0.060)
	
	  0.143
	  0.198
	  0.055
	
	  2.89 (0.004)
	  2.90 (0.004)
	  0.78 (0.435)

	PSC-03
	  0.434 (0.032)
	  0.434 (0.038)
	  0.341 (0.061)
	
	  0.000
	  0.093
	  0.093
	
	  0.00 (1.000)
	  1.35 (0.178)
	  1.29 (0.198)

	PSC-04
	−0.547 (0.030)
	−0.525 (0.036)
	−0.422 (0.058)
	
	−0.023
	−0.125
	−0.103
	
	−0.48 (0.630)
	−1.91 (0.057)
	−1.50 (0.134)

	PSC-05
	−0.425 (0.029)
	−0.361 (0.035)
	−0.396 (0.056)
	
	−0.064
	−0.029
	  0.036
	
	−1.41 (0.157)
	−0.45 (0.651)
	  0.54 (0.592)

	PSC-06
	−0.235 (0.030)
	−0.259 (0.035)
	−0.235 (0.057)
	
	  0.024
	  0.000
	−0.024
	
	  0.52 (0.604)
	  0.00 (1.000)
	−0.35 (0.723)

	PSC-07
	−0.142 (0.028)
	−0.092 (0.034)
	−0.061 (0.056)
	
	−0.050
	−0.081
	−0.031
	
	−1.13 (0.259)
	−1.29 (0.198)
	−0.47 (0.640)

	PSC-08
	  0.098 (0.029)
	  0.174 (0.036)
	  0.183 (0.059)
	
	−0.076
	−0.085
	−0.008
	
	−1.65 (0.098)
	−1.29 (0.197)
	−0.12 (0.902)

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF Uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(parents’ educational level) = 3162, n(Basic education) = 1553, n(Secondary education) = 1141, n(Tertiary education) = 468 
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences  
Listwise (casewise) deletion method is used to deal with missing values



	Table A18 The UDIF analysis of family affluence level for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
	
	Pairwise Rasch-Welch’s t (p-valueb)

	
	Low
	Medium
	High
	
	∆ vs.  
	∆ vs. 
	∆ vs. 
	
	 vs. 
	 vs. 
	 vs. 

	PSC-01
	  0.340 (0.038)
	  0.340 (0.035)
	  0.340 (0.047)
	
	  0.000
	  0.000
	  0.000
	
	  0.00 (1.000)
	  0.00 (1.000)
	  0.00 (1.000)

	PSC-02
	  0.358 (0.038)
	  0.391 (0.036)
	  0.268 (0.046)
	
	−0.033
	  0.090
	  0.123
	
	−0.64 (0.524)
	  1.50 (0.134)
	  2.10 (0.036)

	PSC-03
	  0.439 (0.039)
	  0.439 (0.036)
	  0.439 (0.048)
	
	  0.000
	  0.000
	  0.000
	
	  0.00 (1.000)
	  0.00 (1.000)
	  0.00 (1.000)

	PSC-04
	−0.574 (0.036)
	−0.527 (0.033)
	−0.481 (0.045)
	
	−0.047
	−0.093
	−0.046
	
	−0.96 (0.337)
	−1.62 (0.105)
	−0.82 (0.411)

	PSC-05
	−0.400 (0.035)
	−0.400 (0.032)
	−0.441 (0.043)
	
	  0.000
	  0.041
	  0.041
	
	  0.00 (1.000)
	  0.74 (0.461)
	  0.76 (0.448)

	PSC-06
	−0.212 (0.035)
	−0.278 (0.033)
	−0.189 (0.044)
	
	  0.066
	−0.023
	−0.089
	
	  1.38 (0.167)
	−0.40 (0.688)
	−1.63 (0.104)

	PSC-07
	−0.114 (0.034)
	−0.177 (0.031)
	−0.027 (0.043)
	
	  0.063
	−0.087
	−0.149
	
	  1.35 (0.177)
	−1.58 (0.115)
	−2.80 (0.005)

	PSC-08
	  0.098 (0.035)
	  0.200 (0.034)
	  0.086 (0.044)
	
	−0.102
	  0.012
	  0.114
	
	−2.10 (0.036)
	  0.22 (0.829)
	  2.08 (0.038)

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF Uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(Family affluence level) = 3151, n(Low) = 1081, n(Medium) = 1307, n(High) = 763 
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences  
Listwise (casewise) deletion method is used to deal with missing values



	Table A19 The UDIF analysis of Internet usage status for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Normal usage
	Excessive usage
	
	
	
	

	PSC-01
	  0.340 (0.026)
	  0.380 (0.046)
	
	−0.040
	−0.76
	0.446

	PSC-02
	  0.337 (0.026)
	  0.422 (0.046)
	
	−0.085
	−1.61
	0.109

	PSC-03
	  0.435 (0.027)
	  0.435 (0.046)
	
	  0.000
	  0.00
	1.000

	PSC-04
	−0.525 (0.024)
	−0.546 (0.045)
	
	  0.021
	  0.41
	0.682

	PSC-05
	−0.399 (0.024)
	−0.461 (0.043)
	
	  0.062
	  1.26
	0.209

	PSC-06
	−0.260 (0.024)
	−0.148 (0.044)
	
	−0.112
	−2.25
	0.025

	PSC-07
	−0.112 (0.023)
	−0.162 (0.042)
	
	  0.050
	  1.04
	0.297

	PSC-08
	  0.135 (0.024)
	  0.097 (0.042)
	
	  0.038
	  0.77
	0.442

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF Uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(Internet usage status) = 3161, n(Normal usage) = 2529, n(Excessive usage) = 632 
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded 
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences 
Listwise (casewise) deletion method is used to deal with missing values



	Table A20 The UDIF analysis of grade level for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Low grade group
(6th & 7th grades)

	High grade group
(8th & 9th grades)

	
	
	
	

	PSC-01
	  0.339 (0.032)
	  0.339 (0.032)
	
	  0.000
	  0.00
	1.000

	PSC-02
	  0.359 (0.032)
	  0.359 (0.032)
	
	  0.000
	  0.00
	1.000

	PSC-03
	  0.481 (0.033)
	  0.388 (0.032)
	
	  0.093
	  2.04
	0.041

	PSC-04
	−0.525 (0.030)
	−0.525 (0.030)
	
	  0.000
	  0.00
	1.000

	PSC-05
	−0.431 (0.029)
	−0.365 (0.029)
	
	−0.066
	−1.61
	0.109

	PSC-06
	−0.295 (0.029)
	−0.172 (0.030)
	
	−0.123
	−2.94
	0.003

	PSC-07
	−0.112 (0.029)
	−0.112 (0.029)
	
	  0.000
	  0.00
	1.000

	PSC-08
	  0.176 (0.030)
	  0.096 (0.029)
	
	  0.080
	  1.89
	0.059

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF Uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(Grade level) = 3180, n(Low grade group) = 1651, n(High grade group) = 1529
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences 
Listwise (casewise) deletion method is used to deal with missing values



	Table A21 The UDIF analysis of accommodation status for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Day-student
	Boarder
	
	
	
	

	PSC-01
	  0.283 (0.028)
	  0.417 (0.037)
	
	−0.134
	−2.89
	0.004

	PSC-02
	  0.311 (0.029)
	  0.422 (0.037)
	
	−0.111
	−2.38
	0.017

	PSC-03
	  0.440 (0.030)
	  0.440 (0.036)
	
	  0.000
	  0.00
	1.000

	PSC-04
	−0.526 (0.027)
	−0.526 (0.035)
	
	  0.000
	  0.00
	1.000

	PSC-05
	−0.400 (0.026)
	−0.400 (0.034)
	
	  0.000
	  0.00
	1.000

	PSC-06
	−0.231 (0.027)
	−0.203 (0.034)
	
	−0.028
	−0.65
	0.519

	PSC-07
	−0.066 (0.026)
	−0.188 (0.032)
	
	  0.122
	  2.94
	0.003

	PSC-08
	  0.183 (0.027)
	  0.070 (0.033)
	
	  0.113
	  2.63
	0.009

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, UDIF Uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(Accommodation status) = 3158, n(Day-student) = 2022, n(Boarder) = 1136
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences 
Listwise (casewise) deletion method is used to deal with missing values



	Table A22 The UDIF analysis of bullying victimization status for the Mandarin Chinese HBSC-SCL

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	No 
TBV & CBV
	At least one of TBV & CBV
	
	
	
	

	PSC-01
	  0.338 (0.029)
	  0.338 (0.036)
	
	  0.000
	  0.00
	1.000

	PSC-02
	  0.359 (0.029)
	  0.379 (0.037)
	
	−0.021
	−0.44
	0.658

	PSC-03
	  0.410 (0.029)
	  0.465 (0.037)
	
	−0.055
	−1.18
	0.238

	PSC-04
	−0.525 (0.026)
	−0.551 (0.038)
	
	  0.026
	  0.57
	0.567

	PSC-05
	−0.399 (0.025)
	−0.399 (0.036)
	
	  0.000
	  0.00
	1.000

	PSC-06
	−0.233 (0.026)
	−0.269 (0.036)
	
	  0.036
	  0.81
	0.416

	PSC-07
	−0.110 (0.025)
	−0.087 (0.034)
	
	−0.022
	−0.53
	0.598

	PSC-08
	  0.136 (0.027)
	  0.136 (0.034)
	
	  0.000
	  0.00
	1.000

	Note. HBSC-SCL HBSC Symptom Checklist, PSC psychosomatic complaints, TBV traditional bullying victimization, CBV cyberbullying victimization, UDIF Uniform differential item functioning, SE standard error
The Rasch-calibration UDIF values are expressed in logits
N(Bullying victimization status) = 3171, n(No TBV & CBV) = 2360, n(At least one of TBV & CBV) = 811
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded 
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for the Mandarin Chinese HBSC-SCL to identify statistical differences 
Listwise (casewise) deletion method is used to deal with missing values



[bookmark: _Hlk168516834]Appendix 18: Notes on the norm scoring of the Mandarin Chinese HBSC Symptom Checklist

Researchers and practitioners can consult multiple rounds of HBSC study protocols [34–37], especially the latest 2021/2022 HBSC study ones [37], for detailed scoring information on the HBSC-SCL. For the sake of brevity, this section will focus on several points that need to be noted when using the Mandarin Chinese HBSC-SCL, rather than reiterating these details above.
[bookmark: _Hlk183731444]Researchers and practitioners using the Mandarin Chinese HBSC-SCL will most likely compare their study scores with the norm developed in this study. For accurate, convenient, and efficient scoring of the Mandarin Chinese HBSC-SCL, this study strongly recommends that researchers and practitioners follow the five steps outlined in Fig. 1 of the main text. Before these five steps, three caveats should be noted: 
(1) [bookmark: _Hlk183731601][bookmark: _Hlk166324459]First, it should be remembered that the norm developed in this study were sampled via an anonymized paper-and-pencil self-administered questionnaire in the school setting. This survey mode is also recommended by the HBSC-SCL research group, especially during the COVID-19 pandemic [37]. In addition, the authors of this study believe that the computer-administered survey in the school computer room may also be a good alternative. 
(2) Second, the preliminary screening, cleaning, and data entry process needs to be rigorous. If there are doubts about the reliability of any questionnaire, it should be excluded from the analysis.
(3) Third, addressing missing values is crucial. Only values from persons with complete data, with every item answered, can be summed up in subsequent steps. This study adopted the listwise deletion method to deal with these negligible missing values [78]. Of course, data imputation (single imputation vs. multiple imputation) can also be used. However, data imputation is limiting here. Generally, no values should be calculated if the respondent has left more than 25% of all items (8 × 0.25 = 2) unanswered [38]. In other words, data imputation is only possible when one or two items are missing; if three or more items are missing, data imputation cannot be performed, and only listwise deletion can be used. Additionally, we should consider cases where the proportion of missing values in the entire questionnaire on which the Mandarin Chinese HBSC-SCL is included (e.g., the MBVS-JSSS in this study) may be too high (e.g., more than about 15%) [79]. In such a case, the entire questionnaire is deemed incomplete and excluded [80], irrespective of the Mandarin Chinese HBSC-SCL responses. If a study has numerous incomplete questionnaires, researchers and practitioners should consider potential deficiencies in survey administration (e.g., questionnaire design, data collection, interviewer experience) and address them appropriately (e.g., supplementary survey, re-survey).
Appendix 19: SPSS algorithm syntax for norm-referenced scoring of the Mandarin Chinese HBSC Symptom Checklist

Blue-highlighted code represents the main workflow

********************************************************************************
********************************************************************************
*             Scoring algorithm for the Mandarin Chinese HBSC-SCL              *
********************************************************************************
********************************************************************************
*     Copyright and intellectual property: the PROSQoL-JSSS research group     *
*         (Dr. Yuhang Zhu is the nominated consortia representative)           *
********************************************************************************
*  1) Use the complete data set after coding according to the rule specified   *
[bookmark: _Hlk166492353]*     in the Mandarin Chinese HBSC-SCL’s item scores.                          *
*  2) Based on the Rasch-person-parameter estimates, also known as person      *
*     measures (θ).                                                            *
*  3) T-scores were computed, which refer to the entire PROSQoL-JSSS survey    *
*     (June 20 to July 11, 2022; eight Chinese Human Geography Regions (CHGRs);*
[bookmark: _Hlk183732556]*     respondents were 3180 junior secondary school students, mainly aged      *
*     12–16 years; survey administration via anonymized paper-and-pencil       *
*     self-administered questionnaire in the school setting).                  *
*  4) For the sample from the Chinese Mainland, the mean of the T-score is     *
*     50, and the standard deviation is 10.                                    *
********************************************************************************

COMPUTE PSC_SU = PSCitm01 + PSCitm02 + PSCitm03 + PSCitm04 + PSCitm05 + PSCitm06 + PSCitm07 + PSCitm08.
EXECUTE.

RECODE PSC_SU
(	0	=	-4.17694	)
(	1	=	-2.94248	)
(	2	=	-2.21878	)
(	3	=	-1.79385	)
(	4	=	-1.49369	)
(	5	=	-1.26201	)
(	6	=	-1.07304	)
(	7	=	-0.91280	)
(	8	=	-0.77284	)
(	9	=	-0.64771	)
(	10	=	-0.53366	)
(	11	=	-0.42800	)
(	12	=	-0.32872	)
(	13	=	-0.23424	)
(	14	=	-0.14329	)
(	15	=	-0.05478	)
(	16	=	0.03227	)
(	17	=	0.11876	)
(	18	=	0.20558	)
(	19	=	0.29369	)
(	20	=	0.38410	)
(	21	=	0.47802	)
(	22	=	0.57691	)
(	23	=	0.68263	)
(	24	=	0.79767	)
(	25	=	0.92550	)
(	26	=	1.07122	)
(	27	=	1.24277	)
(	28	=	1.45352	)
(	29	=	1.72843	)
(	30	=	2.12285	)
(	31	=	2.80992	)
(	32	=	4.01488	)
INTO PSC_SU_R.
EXECUTE.

COMPUTE PSC_SU_z = (PSC_SU_R - ( - 1.44007)) / 1.68550.
EXECUTE.

COMPUTE PSC_SU_T = PSC_SU_z * 10 + 50.
EXECUTE.

Appendix 20: R algorithm syntax for norm-referenced scoring of the Mandarin Chinese HBSC Symptom Checklist

Blue-highlighted code represents the main workflow

# Scoring algorithm for the Mandarin Chinese HBSC-SCL

# Copyright and intellectual property: the PROSQoL-JSSS research group (Dr. Yuhang Zhu is the nominated consortia representative)

# 1) Use the complete data set after coding according to the rule specified in the Mandarin Chinese HBSC-SCL’s item scores.
# 2) Based on the Rasch-person-parameter estimates, also known as person measures (θ).
# 3) T-scores were computed, which refer to the entire PROSQoL-JSSS survey (June 20 to July 11, 2022; eight Chinese Human Geography Regions (CHGRs); respondents were 3180 junior secondary school students, mainly aged 12–16 years; survey administration via anonymized paper-and-pencil self-administered questionnaire in the school setting).
# 4) For the sample from the Chinese Mainland, the mean of the T-score is 50, and the standard deviation is 10.

# Set the working directory
setwd("C:/Users/YourUsername/Desktop/HBSCNorm")

# Load data from a CSV file
your_data <- read.csv(file.choose(),header = TRUE, stringsAsFactors = FALSE, sep = ",")

# Print the entire data frame
print(your_data)

# Compute PSC_SU
PSC_SU <- rowSums(your_data[, c("PSCitm01", "PSCitm02", "PSCitm03", "PSCitm04", "PSCitm05", "PSCitm06", "PSCitm07", "PSCitm08")], na.rm = TRUE)

# Define recoding values
recoding_values <- c(-4.17694, -2.94248, -2.21878,
                     -1.79385, -1.49369, -1.26201,
                     -1.07304, -0.91280, -0.77284,
                     -0.64771, -0.53366, -0.42800,
                     -0.32872, -0.23424, -0.14329,
                     -0.05478, 0.03227, 0.11876,
                      0.20558, 0.29369, 0.38410,
                      0.47802, 0.57691, 0.68263,
                      0.79767, 0.92550, 1.07122,
                      1.24277, 1.45352, 1.72843,
                      2.12285, 2.80992, 4.01488)

# Recode PSC_SU_R
PSC_SU_R <- recoding_values[PSC_SU + 1]

# Compute PSC_SU_z
PSC_SU_z <- (PSC_SU_R - (-1.44007)) / 1.68550

# Compute PSC_SU_T
PSC_SU_T <- PSC_SU_z * 10 + 50

# Combine PSC norm results with ID variable in a data frame
PSC_norm_results_with_ID <- data.frame(ID = your_data$ID,
                                       PSC_SU,
                                       PSC_SU_R = round(PSC_SU_R, 5),
                                       PSC_SU_z = round(PSC_SU_z, 5),
                                       PSC_SU_T = round(PSC_SU_T, 5))

# Write results to a CSV file
write.csv(PSC_norm_results_with_ID, "PSC_norm_results_with_ID.csv", row.names = FALSE)


[bookmark: _Hlk169809023]Appendix 21: Notice from the General Office of the Ministry of Education of the People’s Republic of China on Strengthening the Management of Mobile Phones for Primary and Secondary School Students
(教育部办公厅关于加强中小学生手机管理的通知)

Mandarin Chinese:
一、有限带入校园
学校应当告知学生和家长，原则上不得将个人手机带入校园。学生确有将手机带入校园需求的，须经学生家长同意、书面提出申请，进校后应将手机交由学校统一保管，禁止带入课堂[81]。
English translation:
1. Limitations on Bringing Mobile Phones to School
Schools should inform students and their parents that, in principle, personal mobile phones are not allowed to be brought to school. If students really need to bring their mobile phones to school, they must obtain the consent of their parents and submit a written application. After entering the school, the mobile phones should be handed over to the school staff for centralized safekeeping and are prohibited from being brought into the classroom [81].
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