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Background: To reduce the transmission of COVID-19, many teachers across

the globe, including teachers in China, were required to teach online. This

shift to online teaching can easily result in psychological need thwarting

(PNT) of teachers’ psychological basic needs (autonomy, competence, and

relatedness), leaving them vulnerable to negative psychological outcomes.

Resulting negative emotional state may lead to problematic internet use (PIU),

which can lead to further psychological distress, forming a vicious cycle.

Methods: The present study was conducted using a cross-lagged panel

model (with longitudinal data) and hierarchical linear modeling (HLM)
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(with cross-sectional data). The aims were to investigate (i) the reciprocal

relationships between two specific forms of PIU [problematic social media

use (PSMU) and problematic gaming (PG)] and psychological distress

among schoolteachers, and (ii) the influence of administrators’ support on

schoolteachers’ PIU through a cross-level serial mediation model (PNT of

online teaching was the first mediator and psychological distress was the

second mediator a�ected by PNT of online teaching). Primary and secondary

schoolteachers (N = 980; mean age = 34.76; 82.90% females) participated in

two surveys (Time 1: mid-November 2021; Time 2: early-January 2022).

Results: Results indicated that (i) high psychological distress at Time 1 was

associated with increased levels of PSMU and PG at Time 2. Inversely, PG

at Time 1 was associated with increased psychological distress at Time 2,

although PSMU at Time 1 did not have a significant influence on psychological

distress at Time 2; (ii) during Time 1, increased administrative support

contributed to alleviating teachers’ psychological needs thwarting of online

teaching, thereby lowering their psychological distress which, in turn, resulted

in a decrease in PG.

Conclusion: PG had a stronger negative influence on teachers’ psychological

distress than PSMU. To relieve teachers’ PG, administrative support can alleviate

teachers’ psychological needs thwarting of online teaching and psychological

distress. Based on this finding, school managers must consider e�ective ways

to support teachers during mandatory online teaching.

KEYWORDS

administrator support, problematic internet use, problematic gaming, problematic

social media use, psychological distress, psychological needs thwarting, teacher

Introduction

Background

The COVID-19 pandemic has led to unprecedented changes

in people’s lives, with many different measures implemented

to inhibit the spread of the disease. One widespread measure

adopted worldwide was school closure which led to a shift

from face-to-face teaching to online teaching (1, 2). Facing new

job challenges during this period, the issue of schoolteachers’

wellbeing was of great concern to both researchers and

practitioners (1, 3–6). Not only did long periods of quarantine

lead to an increase in negative psychological outcomes among

many individuals (7, 8), but mandatory online teaching also

contributed to additional work burden, stress, andmental health

issues, particularly for schoolteachers with little experience with

online teaching (9–12). Two systematic reviews carried out

during the global COVID-19 outbreak between 2020 and 2021

further confirmed that a relatively high proportion of teachers

suffered from mental health issues, with prevalence rates among

teachers from Jordan, Brazil, USA, India, China, and Spain of

(i) 15.9–28.9% for depression, (ii) 10–49.4% for anxiety, and (iii)

12.6–50.6% for stress (13, 14).

In addition to an increased work load due to the need

to prepare online learning tasks (15–17), other sources of

harm related to schoolteachers’ mental health may have

stemmed from other possible risk factors during this emergency

period. One of these factors is problematic internet use (PIU),

which has been shown to have a reciprocal relationship with

negative psychological outcomes (i.e., each variable increases

the vulnerability of experiencing the other) based on both

cross-sectional and longitudinal studies (18, 19). A few

studies have also found clear associations between PIU and

teachers’ negative psychological outcomes (9, 20, 21), including

significant correlations with problematic social media use

(PSMU) (r = 0.31) (9), significant differences between quartiles

for emotional exhaustion, depersonalization, and decline of

personal accomplishment (one-way ANOVA; p < 0.001) with

higher internet addiction scores associated with higher levels

of teacher burnout (21), and significantly higher frequency of

depression among internet addicts vs. non addicts (t-tests; p

< 0.001) (21). The worry concerning schoolteachers’ PIU is

reasonable in the context of COVID-19 because PIU often

develops from excessive internet use (22, 23). In addressing

the psychological pressure caused by the pandemic, consensus

guidance by experts has noted that it is common for people to
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overuse information and communications technology (ICT) as a

coping strategy and that some groups of individuals are at higher

risk of developing problematic use patterns (24, 25). Given that it

is difficult for teachers to avoid excessive use of ICT due to being

restricted from turning off or muting ICT notifications due to

work requirements (15–17), it is reasonable to assume that some

schoolteachers might have developed PIU during the pandemic.

Moreover, the period during which schoolteachers

encountered high levels of thwarting of competence, autonomy,

and relatedness due to online teaching requirements may

have also contributed to and/or caused mental health issues

among schoolteachers. As a result of their unfamiliarity with

technology for online teaching, teachers have commonly

expressed frustration with their own competence (i.e.,

competence thwarting) (11, 12, 26). In fact, schoolteachers

had to conduct online teaching following the rules enforced by

governments, which may have negatively impacted teachers’

sense of autonomy (i.e., autonomy thwarting) (27, 28).

Additionally, in a study conducted by Weißenfels et al. (6), the

emotional burden caused by online teaching, not the amount

of work overload, was found to have a significant and negative

influence on teachers’ mental health during the COVID-19

pandemic. Their study showed that it was unfamiliarity with the

mandatory tasks teachers faced rather than the amount of work

that negatively impacted their mental health, suggesting teachers

specifically require additional emotional support during online

teaching. However, due to home confinement, teachers who

lacked social interaction received limited verbal and non-verbal

feedback from colleagues and administrators (28). This made

it challenging for teachers to fulfill their increased emotional

relatedness needs, resulting in relatedness thwarting when

implementing online teaching. The thwarting of competence,

autonomy, and relatedness together constitutes the construct

of psychological needs thwarting (PNT) (29, 30). Based on

scores using the Psychological Need Thwarting Scale of Online

Teaching (PNTSOT), research has demonstrated high levels of

schoolteachers’ psychological need thwarting due to enforced

online teaching (9). Such thwarting of basic psychological needs

serves as a proxy for psychological ill-being (29–31), as opposed

to wellbeing, potentially leading to mental health problems

for teachers.

As noted above, teachers’ competence, autonomy, and

relatedness have been thwarted by the implementation of

online teaching that has been lacking in the requisite

material, emotional, and training support. This, notably, is

the responsibility of administrators and, as such raises the

issue of administrative support as an important variable for

consideration in the context of online teaching. In order

to tackle thwarting of teachers’ competence, responses from

American high school teachers have highlighted necessary

administrative support in several areas, such as providing

tools and related professional development, counseling, support,

tips, and resources, including those which can improve the

interactions among teachers, students and parents (32). In terms

of autonomy, several studies have reported the impact of lack

of administrative support on reduced work autonomy among

teachers (33) while advocating for specific administrative actions

to enhance autonomy, including clear curriculum guidelines

for online teaching, provision of appropriate online platforms,

scheduling of “self-care” time during the day, surveying of

teachers to assess their needs, and expressing interest in

teachers’ input. In terms of relatedness, administrative support

is a protective factor in terms of burnout, with emotional

support, monitoring, provision of mental health to promote self-

care, support for parent-teacher communication, and top-down

guidance critical to the prevention of relatedness thwarting (34).

Given the importance of administrative support, this variable

will be evaluated in terms of reducing teachers PNT of online

teaching which, in turn, can reduce psychological distress and

related PIU behaviors. The purpose of this study will be clarified

in the following sub-section.

Purpose of the research

At present, in the context of the ongoing COVID-19

pandemic, studies have already confirmed the relationship

between PIU and three aspects of PNT (i.e., autonomy,

competence, and relatedness thwarting) of online teaching, and

their contribution to negative psychological outcomes among

teachers (9, 35). However, as far as we are aware, none of

these studies have extended the scope of inquiry to examine

the lasting effects of PIU, particularly during the onset of the

pandemic, on teachers’ subsequent mental health and potential

bidirectional relationships (i.e., between psychological distress

and PIU). Additionally, previous research has not examined

how school administration influences teachers’ psychological

distress, PNT, and PIU. As such, the mechanisms relating to

these variables remain largely unclear.

To bridge this gap, the present study conducted a two-

wave survey (i.e., with the first wave of data collected during

campus closure when online teaching was required and the

second wave of data collected after campuses reopened and

face-to-face classroom teaching resumed). There were two

primary aims of this study. The first aim was to investigate

the reciprocal relationship between PIU [including two specific

forms: PSMU and problematic gaming (PG)] and psychological

distress among schoolteachers using a cross-lagged panel

model. The selection of PSMU and PG as PIU variables

was based on the fact that these are relatively common

types of PIU (36, 37) and there are already well-developed

psychometric instruments to assess these behaviors (38). The

second aim was to examine the associations between school

administrators’ support, schoolteachers’ PNT of online teaching,

psychological distress, and PIU using Hierarchical Linear

Modeling (HLM). Here, administrators’ support was at the
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FIGURE 1

Framework for the reciprocal relationship between PIU and

psychological distress; variables include psychological distress

and two forms of problematic internet use (PIU): problematic

social media use and problematic gaming.

school level, and schoolteachers’ mental health (including PNT

of online teaching and psychological distress) and PIU were at

the individual (teacher) level. The conceptual framework and

research hypotheses are described in the following section.

Conceptual framework

Our research framework includes two conceptual models

(see Figures 1, 2). The first model involves the reciprocal

relationship between PIU and psychological distress. In this

model, longitudinal data was used to verify our research

hypotheses. The second model involves cross-level mediation

(including the variables of administrators’ support, PNT of

online teaching, psychological distress, and PIU) and was tested

using cross-sectional data.

The reciprocal relationship between PIU
and psychological distress

In regard to the reciprocal relationship between PIU

and psychological distress, the Interaction of Person-

Affect-Cognition-Execution (I-PACE) model proposed by

Brand et al. (39, 40) was used to explain the mechanism

in which the psychological distress of teachers in

stressful environments leads to the development of PIU.

Subsequently, a bidirectional lens (18) was selected to

interpret the potential reciprocal relationship between

PIU and psychological distress, wherein PIU leads to

psychological distress.

The I-PACE model is a framework to explain how

PIU activities develop (39, 40) and has received empirical

support (41, 42). More specifically, the I-PACE model

proposes the impact of major influencing variables on PIU,

including predisposing background variables [i.e., underlying

individual differences, such as personality, specific motives

for using the excessive behaviors (e.g., use of the internet

or smartphones for stress relief)], affective and cognitive

responses, and executive functioning impairment. According

to the I-PACE model, under stressful environments, some

individuals will experience an emotional response, such as

psychological distress. Consequently, these emotional responses

can lead to addictive behaviors in some individuals, such

as PSMU and PG (explained in the I-PACE model as

behaviors caused by a reduction of executive functioning

and loss of self-control). In the I-PACE model, increased

psychological distress reduces some individuals’ ability to

inhibit their cravings for (and addiction to) social media

use and online gaming. Finally, given diminished inhibitory

control, some individuals increase their time spent on social

media use and online gaming, which can become problematic

in nature.

In the context of school closure, many schoolteachers

were motivated to using Wi-Fi-enabled digital devices to

help cope with stressors resulting from the pandemic (9, 41,

43). Moreover, with increased work hours (resulting from

mandatory online teaching tasks with increased burdens and

challenges) and other issues (e.g., fear of COVID-19, home

restrictions, lack of support for conducting online teaching, or

the thwarting of psychological needs due to online teaching),

mandatory online teaching tasks created a stressful environment

(9–13, 44) which resulted in psychological distress among

many teachers, as a type of emotional response. According

to the I-PACE model, increased psychological distress is

likely to reduce teachers’ inhibitory control over problematic

online behaviors.

Moreover, in addition to the influence of psychological

distress on individuals’ PIU, PIU might also inversely increase

psychological distress. This bi-directional association has been

confirmed in recent studies (19, 45). As addictive behaviors

develop, PIU may inversely enhance an individual’s negative

emotions as a result of their inability to adapt to their

surroundings. This can lead to persistent negative effects on their

mental health (46, 47). This is especially true for schoolteachers

as recent findings showed that teachers’ workloads were still

heavy in the initial period after school campuses reopened (4,

6, 48). Addictive behaviors, potentially a response to negative

emotions during school closure periods, may inhibit teachers’

adaptation when facing normal offline teaching duties and may

lead to increased psychological distress. Based on this literature,

we hypothesized that there would be a reciprocal relationship

between PIU and psychological distress. More specifically, the

hypotheses (Hs) were: (i) teachers’ initial psychological distress

would demonstrate a positive association with subsequent PIU

(H1a), and (ii) teachers’ initial PIU would demonstrate a positive

association with subsequent psychological distress (H1b).
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FIGURE 2

Framework of the cross-level serial mediation model; all variables were assessed at Time 1, including administrator support, psychological need

thwarting of online teaching (PNT_Online Teaching), psychological distress, and two forms of problematic internet use (PIU): problematic social

media use and problematic gaming.

The cross-level mediation model

In relation to the second aim (i.e., to examine the

associations between school administrators’ support,

schoolteachers’ PNT of online teaching, psychological distress,

and PIU), cross-level serial mediation was hypothesized, such

that school administrators’ support served as the independent

variable with schoolteachers’ PNT of online teaching and

psychological distress as mediators (PNT of online teaching

was the first mediator and psychological distress was the

second mediator, affected by PNT of online teaching) with

the two forms of schoolteachers’ PIU as dependent variables.

The model is illustrated as Figure 2. Among the paths in the

model, according to I-PACE model explained above, a positive

association between psychological distress and teachers’ PIU

was hypothesized (H2a). The following paragraphs provide an

overview of the other paths in this serial mediation model.

Before introducing the paths included in the cross-level

serial mediation model, a brief justification is required as to

why PNT was hypothesized as resulting from online teaching

during school closure. In numerous surveys, teachers have

expressed frustration of their psychological needs as a result

of mandatory online teaching, although these studies did not

exclusively use the term “PNT”. For example, Yi et al. (9) and

Collie (35), who used the theory of PNT as their framework,

and some qualitative findings (i.e., interviews with teachers)

have demonstrated high levels of frustration related to the

competence of using technology for online teaching (11, 16).

Moreover, teachers were seldom included in the decision-

making process on how to conduct online teaching (27). In

essence, such findings relate to PNT. Furthermore, in a recent

study, Kulikowski et al. (28) used the title “E-learning? Never

again!” to describe the context in which teachers were forced

to teach online and the possibility of unintended consequences

arising from this situation. In that study, core elements of PNT,

such as decreased perceived competence, limited autonomy, and

restricted social interaction (relatedness) were all reported as

reasons for low work motivation among teachers. Consequently,

based on the aforementioned literature, in the present study we

presumed that PNT was a substantial during online teaching.

Regarding the paths included in the cross-level serial

mediation model, given that the thwarting of psychological

needs is affected by the surrounding environment (29,

48), it is natural to consider that the support of school

administrators may help alleviate teachers’ PNT during online

teaching. In the literature, when employees feel that their

organizations treat them simply as tools, this organizational

dehumanization contributes to employees’ PNT and, indirectly,

increases in psychological strain (49). Pressure from school

administrators (including time constraints and performance

evaluation) can result in the thwarting of teachers’ psychological

needs (50). Based on the aforementioned literature, we

hypothesized that greater support from administrators would be

associated with lower levels of teachers’ PNT related to online

teaching (H2b).

Regarding the influence of PNT from online teaching on

teachers’ psychological distress, according to Self-Determination

Theory, PNT is a risk factor for poor psychological wellbeing

(29–31), with several empirical studies reporting adverse effects

on teachers’ mental health as a result of PNT. For example,

PNT was significantly associated with burnout among Spanish

schoolteachers (30). Moreover, in the context of the COVID-19

pandemic, Yi et al. (9) found that Chinese teachers’ PNT from

online teaching was positively associated with psychological

distress. In a study conducted with Australian teachers,

leadership types that frustrated teachers’ autonomy (i.e.,

autonomy-thwarting leadership) increased teachers’ emotional

exhaustion (35). Consequently, we hypothesized that higher

levels of PNT from online teaching would result in an increase

in teachers’ psychological distress (H2c).
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Finally, considering the aforementioned research hypotheses

(H2a, H2b, and H2c), we expected that increased administrative

support would first alleviate teachers’ psychological needs

thwarting of online teaching which would then lower

psychological distress. Through serial mediation, higher

levels of administrative support would decrease teachers’

PIU. Consequently, we hypothesized that administrative

support would have a negative indirect effect on teachers’ PIU

through the serial mediators (i.e., PNT of online teaching and

psychological distress) (H2d).

Methods

Participants

The present study was conducted in a city in the

Jiangxi Province of China and was approved by the Jiangxi

Psychological Consultant Association (IRB ref: JXSXL-2020-

J013). Contrary to the relatively lax restrictions concerning

COVID-19 inmany other countries, as of the time of writing, the

Chinese government is still adopting a zero-COVID-19 policy

to prevent the spread of COVID-19 infections. For example,

if a COVID-19 infected individual is identified in a city, the

local government tends to take a strict approach and closes

public places and schools. At the end of October 2021, several

COVID-19 infections were identified in the aforementioned

city in Jiangxi Province and the city government decided to

fully implement online teaching in primary and secondary

schools across the whole city, and not allow any face-to-

face physical courses (starting November 3, 2021). In this

sudden move to online teaching, primary and secondary schools

were required to offer all courses on specified online learning

platforms. The implementation of online courses in primary

and secondary schools differed. Online courses in secondary

schools were conducted through live classes. In primary schools,

based on the characteristics of different subjects, online courses

were offered through various teaching methods. For example,

in Chinese language classes, students were asked to watch

pre-recorded videos explaining the content of their textbook.

In physical education classes, children were asked to record

teacher-specified actions and upload these video files to an

online learning platform. Some courses (such as mathematics)

were offered in the form of a combination of live lectures by

teachers and asynchronous student exercises. In co-operation

with the city’s education authority, two weeks after the full

implementation of online teaching, an online survey adopting

purposive sampling was administered to assess schoolteachers’

mental health status during this quarantine period (Time 1:

mid-November, 2021). Subsequently, after a month of rigid

restrictions, the pandemic outbreak was brought under control

in the city and campuses reopened in mid-December, with

teachers returning to in-person teaching. A follow-up online

survey was conducted in early-January, 2022 (Time 2),∼2 weeks

after the campuses reopened.

The data for the online survey were collected via a hyperlink

which was sent to primary and secondary schoolteachers with

the assistance of local education authorities. The survey was

voluntary and asked participants to leave their email address if

they would like to participate in the follow-up survey. Electronic

informed consent was obtained on the first page of the online

survey. A total of 1,642 school teachers provided their email

addresses and participated in the longitudinal study. Given that

HLM analysis required a grouping variable (ID) for evaluating

and linking nested data (i.e., teachers’ affiliation with a specific

school), we removed responses from the participants who did

not clearly disclose their school’s name (e.g., the school’s name

was not written, was not legible, or was misspelled). The

final sample for statistical analysis comprised 980 primary and

secondary schoolteachers from 115 schools. Apart from the

question asking for the school’s name, participants were required

to complete all other questions on each page of the survey

in order to move on to the next page. As such, there were

no missing data. Furthermore, we also confirmed that sample

attrition was not systematic and would not have an obvious

effect on the results (a detailed examination is provided in

Supplementary Table S1 with note).

Measures

In the present study, demographic variables [i.e., age, sex,

and school type (primary or secondary school)] were collected as

the control variables for the cross-lagged panel model and HLM

analysis. Regarding other measures, administrators’ support and

PNT of online teaching, participants were asked to answer

questions in relation to ongoing mandatory online teaching at

that time. For psychological distress and the two specific forms

of PIU, participants were asked to answer questions considering

their condition over the past month. Among these measures,

except for administrators’ support and PNT of online teaching

(which were assessed at Time 1), other variables were assessed at

both Time 1 and Time 2. The instruments used are described in

the following subsections.

Administrators’ support

Because there is no instrument that exclusively evaluates

support from school administrators in a mandatory online

teaching setting, we referred to the Scale of Technology Users’

Beliefs (STUB) developed by Nistor et al. (51) to develop a new

instrument for this study. More specifically, the STUB assessed

how important individuals (e.g., line managers, colleagues, and

friends) would expect them to use technology (e.g., “People

who are important to me think that I should use the computer

as a learning tool”; “The senior management has been helpful
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in the use of the computer as a learning tool”). In terms of

the principles of item development for the present study, the

wording of the original STUB was retained for items assessing

positive attitudes of important individuals toward technology

use and the provision of help and resources for people using

technology. In addition, the context of the items was revised to

reflect the online teaching environment during the pandemic.

Four items were then developed for the present study and were

rated on a five-point Likert-type scale from 1 (strongly disagree)

to 5 (strongly agree). The four items were: “Administrators want

teachers to be able to teach online smoothly during the outbreak”,

“School administrators provided most of the necessary resources

to help teachers be able to teach online during the outbreak”,

“Administrators always support and encourage teachers to use

online teaching during the pandemic”, and “Administrators

understand the benefits of using online teaching during the

pandemic”. The internal reliability was very good in this present

study (Cronbach’s α = 0.85, McDonald’s ω = 0.85). The uni-

dimensional structure of the adapted Administrators’ Support

Scale was validated using confirmatory factor analysis (CFA)

with the estimation of diagonally weighted least squares (DWLS)

since DWLS has less bias and more accurate performance than

maximum likelihood (ML) and Robust ML in CFA when the

observed indicators are ordinal (e.g., the Likert-type scale used

in the present study) (52). The results of CFA showed that

factor loadings that were all higher than 0.56 and the overall

model had a good fit with the data [i.e., Comparative fit index

(CFI), non-normed fit index (NNFI), root mean square error of

approximation (RMSEA), and standardized root mean square

residual (SRMR) were 0.99, 0.98, 0.05, and 0.04 respectively].

Furthermore, because the aggregated value of schoolteachers’

perceived support from the administrators was used to represent

this construct at school-level, the within-group agreement (rwg)

was justified and acceptable agreement was obtained in terms of

the score on the four items (rwg = 0.88). Consequently, it was

deemed reasonable to aggregate the values from teacher-level

responses to reflect a school-level factor.

Psychological need thwarting of online
teaching

The Psychological Need Thwarting Scale of Online Teaching

(PNTSOT) was used to assess schoolteachers’ psychological

need thwarting toward online teaching during the period

of school closure (Time 1). The PNTSOT was specifically

designed to assess the extent of psychological need thwarting

during online teaching tasks (9). The PNTSOT comprises

three subscales (i.e., autonomy, competence, and relatedness

thwarting). Example items include: “I have to follow a prescribed

online teaching style (way) during the pandemic” (autonomy

thwarting), “Online teaching during the pandemic sometimes

makes me feel powerless” (competence thwarting) and “I feel

disconnected from other colleagues and leaders when teaching

online during the pandemic” (relatedness thwarting). Items

are rated on a seven-point Likert-type scale from 1 (strongly

disagree) to 7 (strongly agree), and higher scores indicates more

serious psychological need thwarting during online teaching

tasks. A sound factorial validity was found in Yi et al.’s (9)

study among schoolteachers (CFI= 0.97, NNFI= 0.95, RMSEA

= 0.09, and SRMR = 0.05). The internal reliability of the

PNTSOT was very good in the present study (Cronbach’s α =

0.88, McDonald’s ω = 0.88). Following other studies (9, 49),

the three kinds of PNT were treated as an overall construct,

therefore individual subscales of PNT were not included in the

data analysis.

Psychological distress

The Depression, Anxiety, and Stress Scale (DASS-21)

developed by Lovibond and Lovibond (53) was used to assess

schoolteachers’ psychological distress at both Time 1 and Time

2, given that recent studies have demonstrated the overall

score of DASS-21 reflects general psychological distress rather

than distinct emotional disorders (54, 55). Items in the DASS-

21 are rated on a four-point scale from 0 (never) to 3

(almost always) with higher scores indicating higher levels

of psychological distress. The summed score of all items in

the DASS-21 was used for further processing during HLM

analysis. The Chinese version of the DASS-21 has satisfactory

psychometric properties (56, 57). In this present study, the

internal reliability of the DASS-21 was excellent (Cronbach’s α=

0.94, McDonald’s ω = 0.95 at Time 1 and Cronbach’s α = 0.96,

McDonald’s ω = 0.96 at Time 2).

Problematic social media use

The Bergen Social Media Addiction Scale (BSMAS) was used

to assess schoolteachers’ PSMU. The BSMAS was developed

by Andreassen et al. (58) and comprises six items (e.g., “I

feel an urge to use social media more and more”) rated on a

five-point Likert-type scale from 1 (very rarely) to 5 (almost

always). Higher scores indicate greater risk of problematic social

media use. The Chinese BSMAS has demonstrated very good

psychometric properties (59, 60). The internal reliability of the

BSMAS in the present study was satisfactory (Cronbach’s α =

0.86, McDonald’s ω = 0.87 at Time 1 and Cronbach’s α = 0.88,

McDonald’s ω = 0.88 at Time 2).

Problematic gaming

The nine-item Internet Gaming Disorder Scale (IGDS-SF9)

was used to assess the level of PG among schoolteachers. The

IGDS-SF9 was developed by Pontes and Griffiths (46) and

has a unidimensional structure. Items (e.g., “Do you feel the

need to spend increasing amount of time engaged gaming in

order to achieve satisfaction or pleasure?”) on the IGDS-SF9
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are rated on a five-point Likert-type scale from 1 (strongly

disagree) to 5 (strongly agree) with higher scores indicating

more problematic gaming. The Chinese IGDS-SF9 has good

psychometric properties (59, 60). In this present study, the

internal reliability of IGDS-SF9 was excellent (Cronbach’s α =

0.95, McDonald’s ω = 0.95 at Time 1 and Cronbach’s α = 0.96,

McDonald’s ω = 0.96 at Time 2).

Data analysis strategy

Descriptive statistics and Pearson correlations were first

used to analyze the characteristics of the participants and the

association among all study variables, respectively. For H1a and

H1b, a cross-lagged panel model with LISREL 8.80 on PSMU

and PG was conducted. The analysis first evaluated the overall

model fit indices and then scrutinized the significance of the

path coefficients reflecting the cross-lagged effects. The criteria

for evaluating model fit included a comparative fit index (CFI),

a non-normal fit index (NNFI), a root mean square error of

approximation (RMSEA), and a standardized root mean square

residual (SRMR). Model fit was considered acceptable when the

following criteria were met: RMSEA values of 0.08 or lower,

SRMR values of 0.08 or lower, CFI values of 0.95 or higher, and

NNFI values of 0.95 or higher (61). In terms of H2a, H2b, and

H2c, a cross-level serial mediation model with HLM 7.0 was

conducted on PSMU and PG, respectively. Before testing H2a,

H2b, and H2c, a fully unconditional model (null model, without

adding any explanatory variables) was used to calculate the intra-

class correlation (ICC). If the ICC exceeded 0.059, HLM analysis

was considered appropriate (62). Subsequently, for testing H2a,

H2b, and H2c, HLM equations for the three path coefficients are

shown below.

For H2a: Teacher-level: PIU ij = β0j + β1j(sex ij) + β2j(age

ij) + β3j(psychological distress ij) + γij

School-level: β0j = γ00 + γ01 (school type j) + U0j, β1 = γ10,

β2j = γ20, β3j = γ30

For H2b: Teacher-level: PNT of online teaching ij = β0j +

β1j(sex ij) + β2j(age ij) + γij

School-level: β0j = γ00 + γ01 (school type j) +

γ02(administrator support j) + U0j, β1 = γ10, β2j = γ20

For H2c: Teacher-level: Psychological distress ij = β0j +

β1j(sex ij) + β2j(age ij) + β4j(PNT of online teaching ij) + γij

School-level: β0j = γ00 + γ01 (school type j) + U0j; β1 = γ10,

β2j = γ20, β4j = γ40.

Finally, in order to test H2d, the bootstrap method (63)

with 5,000 random samples was used to test the indirect effect

from administrator support on two forms of PIU through the

serial mediators (PNT of online teaching and psychological

distress). More specifically, the path of interest is labeled as 2-1-

1-1 model since the antecedent variable (independent variable;

administrator support) was assessed at level-2 (school level),

while the two mediators and dependent variables were assessed

at level-1 (individual teacher level; PNT of online teaching,

psychological distress, PIU). According to Zhang et al., for

2-1-1-1 models, where the cross-level mediation of interest

could exist only across level-2 units, they recommend that

the estimation of the indirect effect should be conducted

separately for between-group and within-group effects, rather

than combining them into a single estimate (64). Following

Zhang et al.’s suggestion, the test of the serial mediation effect

was conducted at the school level. Namely, aggregated PNT of

online teaching, and aggregated psychological distress mediates

the relationship between administrators’ support and aggregated

PIU.Model 6 inHayes’ PROCESSmacro (65) was used to test the

significance of the indirect effect. The bootstrapping procedure

was used in the PROCESSmacro to estimate the path parameters

and the confidence interval (CI) of the indirect effect in this

serial mediation model. We used bootstrapping with 95% bias-

corrected and accelerated (BCa) confidence intervals for 5,000

random samples.

Relevant assumptions for statistical analysis, including

linearity, normality, and homoscedasticity of residuals,

were confirmed with a scatter plots (for linearity and

homoscedasticity of residuals) and Quantile-Quantile (Q-

Q) plots (for normality of residuals). The residual scatter plots

(residuals vs. predicted; see Supplementary Figures S1, S2) and

Q–Q plots (see Supplementary Figures S3, S4) showed that there

was no obvious non-linear pattern for the residual plots, and

an approximately normal distribution of residuals was found.

However, homogeneity of variance was violated according to the

pattern illustrated in Supplementary Figures S1, S2. To provide

unbiased estimation for the coefficients, results with robust

standard errors (SE) displayed in HLM 7.0 are reported. Results

from HLM 7.0 produce two tables containing the coefficient

parameters for ordinary SEs and robust SEs. In cases where

data distributions violate the assumption of homogeneity of

variance, it is recommended that the results are reported for

robust SEs (66).

Results

Descriptive statistics and Pearson
correlations

Table 1 presents the demographic characteristics of the

participants in the present study. The average age of the

participants was 34.76 years, mostly teaching in primary schools

(76.8%), with the majority being female (82.9%). In terms

of years of working experience, teachers with <10 years of

experience (47.3%) and more than 10 years of experience

(52.7%) were relatively balanced. The demographic variables in

the present sample were close to the overall population statistics

(i.e., from all primary and secondary schoolteachers in mainland

China) (67) in relation to age (mean age for the population of
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TABLE 1 Characteristics of participants.

N = 980

Age in years; M (SD) 34.76 (8.22)

School type; n (%)

Primary school 753 (76.8%)

Secondary school 227 (23.2%)

Gender; n (%)

Male 168 (17.1%)

Female 812 (82.9%)

Years of teaching experience; n (%)

Under 5 years 222 (22.7%)

6–10 years 241 (24.6%)

11–15 years 188 (19.1%)

16–20 years 108 (11.0%)

Over 20 years 221 (22.6%)

Teaching subject; n (%)

Chinese 387 (39.5%)

English 108 (11.0%)

Mathematics 333 (34.0%)

Science 36 (3.6%)

Social science 32 (3.2%)

Other (e.g., music, art, physics, politics) 84 (8.7%)

schoolteachers is 37.78), school type (64% of schools nationwide

are primary schools), and gender (70% of schoolteachers are

female).

Table 2 displays the means (and SDs) and Pearson

correlation coefficients of the variables in this study. The

results of the Pearson correlations showed that, except for the

association between administrators’ support and PSMU at Time

1 being statistically nonsignificant, all other paired relationships

were statistically significant. Among these coefficients, negative

relationships were found for administrators’ support and PNT

of online teaching, psychological distress, and PIU (r=−0.30 to

−0.08). PNT of online teaching, psychological distress, and PIU

were all mutually and positively significant (r = 0.18–0.44).

Cross-lagged panel model

Regarding the results of cross-lagged panel models including

control variables (i.e., age, sex, and school type), the model

for PSMU and PG had acceptable model fit indices except for

RMSEA, which was slightly higher than the criterion (0.08):

PSMU: χ2 (162) = 1,287.85, CFI = 0.959, NNFI = 0.947,

RMSEA = 0.083, and SRMR = 0.052; PG: χ2 (292) = 2,495.28,

CFI = 0.973, NNFI = 0.968, RMSEA = 0.087, and SRMR =

0.027. Subsequently, data from the cross-lagged panel model (see

Figures 3, 4) found that psychological distress was significantly T
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FIGURE 3

Cross-lagged panel model of problematic social media use and psychological distress; PSMU, Problematic social media use; BSMAS, Bergen

Social Media Addiction Scale. **p < 0.01.

associated with both PSMU (β = 0.17, p < 0.01) and PG (β

= 0.14, p < 0.01), which supported H1a. However, since cross-

lagged panel model analysis found that PG had a significant

effect on psychological distress (β = 0.07, p = 0.03) whereas

PSMU did not (β = 0.01, p = 0.28), the data only partially

supported H1b.

The cross-level mediation model

For the cross-level mediation model (see Table 3), ICCs were

0.0537, 0.0709, 0.0055, and 0.0046, respectively, for the null

models which treated PNT of online teaching, psychological

distress, PSMU and PG as outcomes. The results showed that

considerable ICCs were found for PNT of online teaching and

psychological distress, which were close to or exceeding 0.059,

whereas small ICCs were found for the two types of PIU.

Despite a minimal clustering effect for PIU, it is still necessary

to consider the intra-group effect for teachers’ PNT of online

teaching and psychological distress. Moreover, studies have

also cautioned that small ICCs may not warrant abandoning

HLM, since additional dependence on higher-level groupings

can arise after explanatory variables are entered into the models

(68, 69). As such, considering that small values for ICCs

should not immediately rule out the use of multi-level analysis

(70), HLM was considered suitable for use in addressing this

research aim.

Regarding the results of HLM, there was a positive

association between teachers’ psychological distress and the

two types of PIU (PSMU: B = 0.15, SE = 0.01, p < 0.01;

PG: B = 0.20, SE = 0.02, p < 0.01), providing support

for H2a. Furthermore, the results showed a significant and

negative effect of administrator support on teachers’ PNT of

online teaching (B = −2.18, SE = 0.34, p < 0.01), providing

support for H2b. Moreover, HLM analysis also showed a

significant and positive effect for PNT of online teaching

on psychological distress (B = 0.29, SE = 0.03, p < 0.01),

supporting H2c. For testing H2d, using bootstrapping with 5,000

random samples, the results demonstrated that the serial indirect

effect was significant [indirect effect = −0.12, 95% CI (−0.18,

−0.07)] (administrators’ support → PNT of online teaching

→ psychological distress → PG), whereas other indirect effects

of administrators’ support on PG with PNT of online teaching

or psychological distress as sole mediators were not significant.

Finally, no serial mediation effect was found for administrators’

support on PSMU. Likewise, no other indirect effects via solo

mediators were found for PSMU. Consequently, the data only

partially supported H2d.
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FIGURE 4

Cross-lagged panel model of problematic gaming and psychological distress; PG, Problematic gaming; IGDS-SF9, Nine-item Internet Gaming

Disorder Scale; *p < 0.05, **p < 0.01.

Discussion

While online learning is an emergency response to sustain

learning, its impact on faculty and students is also of

considerable concern. More specifically, in the early months

of the global outbreak (i.e., March to June 2020), many

studies described various situations encountered by teachers

when rushing to teach online, including insufficient digital

resources (e.g., no available e-books) (12, 16, 27, 71), inadequate

infrastructure (internet access) (16, 72), increased work time

due to the technology restrictions (16, 72), inexperience with

integrating technology into teaching (11, 73, 74), insufficient

autonomy of online teaching (27, 28), redundant work and

high overlap of work and personal time (75–77), and anxiety

about the lives and learning of specific disadvantaged (low

socioeconomic status) students (73, 75, 78). These phenomena,

combined with general fear of the pandemic, restrictions on

physical activity imposed by home quarantine measures, and

possible excessive internet use (24, 25), could easily lead to

a negative impact on teachers’ mental health. Therefore, the

present study used a longitudinal study design with a relatively

large sample size to investigate mental health issues among

schoolteachers during the COVID-19 pandemic. The findings

demonstrated that (i) schoolteachers’ psychological distress and

PG had a reciprocal relationship, although this bidirectional

association was not significant for PSMU as a predictor

of psychological distress, despite the fact that psychological

distress did predict PSMU; and (ii) serial mediation provided

support for the potential influence of administrators’ support on

schoolteachers’ PG via the mediators of PNT of online teaching

and psychological distress. Interestingly, there was no significant

indirect effect of administrator support through serial mediation

on PSMU. In fact, according to the correlation matrix in Table 2,

PSMU was the only variable not significantly correlated with

administrator support. This finding, along with the lack of an

effect of PSMU at Time 1 on psychological distress at Time 2,

deserves further evaluation.

Concerning hypotheses tested in the cross-lagged panel

model, most schools around the world adopted mandatory

online teaching to maintain uninterrupted learning (1, 2, 5,

79) which exposed schoolteachers to high levels of stress and

may have induced inappropriate coping methods among some

individuals (e.g., PIU). The findings here lend support to the

I-PACE model (39, 40) and the bidirectional lens adopted in

prior studies (18, 19, 45). For example, prior studies have

reported increased PIU among normal adults during home

restriction (80–82) and the COVID-19 literature also shows

that for individuals who needed to work from home, PIU
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TABLE 3 Unstandardized coe�cients (SE) obtained from hierarchical linear modeling using robust SEs.

Parameter Model for

ICC_PNT_

online

teaching

Model for

ICC_PD

Model for

ICC_PSMU

Model for

ICC_PG

Model for

H2a_PSMU

Model for

H2a_PG

Model for H2b Model for H2c

Fixed effects

Intercept γ00

40.33 (0.45)** 9.49 (0.31)** 14.09 (0.15)** 12.92 (0.16)** 15.18 (0.97)** 16.02 (1.00)** 44.23(2.16)** 10.29(2.15)**

γ01 School type

(secondary school)

−0.16 (0.39) 0.02 (0.34) −1.21(1.02) 0.17(0.74)

γ02 Support −2.18(0.34)**

γ10 Sex (male) −0.44 (0.41) −1.73 (0.49)** −1.06(0.97) −0.62(0.98)

γ20 Age −0.06 (0.02)** −0.07 (0.02)** 0.03(0.05) −0.003(0.04)

γ30 PD 0.15 (0.01)** (0.20 0.02)**

γ40 PNT_ Online

Teaching

0.29(0.03)**

Random effects

σ2 (within-group

variation)

114.42 88.90 16.38 17.14 12.63 12.43 100.61 76.89

τ00 (between-group

variation)

6.49 6.78 0.09 0.08 0.16 0.23 9.72 10.60

ICC 0.0537 0.0709 0.0055 0.0046

ICC, Intra-class correlation; PD, Psychological distress; PNT_Online Teaching, Psychological need thwarting of online teaching; PSMU, Problematic social media use; PG, Problematic gaming.
**p < 0.01.
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was significantly correlated with psychological distress during

this period (83, 84). However, most research assessing the

associations between psychological distress and PIU has focused

on children (85–88), adolescents (89, 90), and individuals with

existing psychiatric illnesses (91, 92). Rarely has such evidence

been reported among individuals with specific occupations,

such as schoolteachers. Therefore, the present study’s findings

extend the current literature in an understudied, and potentially

vulnerable, population (i.e., schoolteachers). Notably, despite the

fact that the adverse effect of PG on teachers’ psychological

distress was relatively small, the significant association reported

in our findings is sufficient to suggest that it is necessary

to be aware of schoolteachers’ PIU and provide guidance

to avoid PIU in addition to assisting teachers in managing

psychological distress across different pandemic periods. In fact,

the relatively lower association between PIU and psychological

distress may be due to the age of the participants in the

sample, as Lathabhavan and Padhy found that adults over

the age of 40 (Generation X, similar to our participants) had

significantly lower PIU-stress associations than those aged 10–35

(Generations Y and Z) (84).

A notable finding of this study was that the PG assessed

at the time of school closure had a greater lasting negative

impact on teachers’ mental health after returning to campus as

compared with PSMU. Internet gaming and social media use

have different characteristics. We speculate that, for Chinese

teachers, the use of social media often involves dealing with day-

to-day work tasks (such as interacting with parents in online

communities and dealing with work tasks assigned by leaders

in online teacher work groups), and such online behavior would

not unduly hinder teachers’ work adaptation after returning to

offline teaching. Comparatively, internet gaming is mainly a

competitive game activity, in which teachers, as players, often

need to spend a lot of time and energy in this virtual world in

order to win, which is more likely to hinder their adaptation

when returning to an offline work environment. Consequently,

higher severity psychological distress was induced by PG. Our

finding is in line with Wang et al. (93) and Pontes (94) in

which PG contributes more harm to mental health than PSMU.

Despite this, the effects of these two forms of PIU on individual

mental health require further investigation, as some studies have

yielded inconsistent results [e.g., no clear pattern between PG

and PSMU in terms of clinically relevant depressive symptoms

in Wartberg et al. (95)].

Given that the hypotheses regarding the cross-level

mediation model were partial supported, this confirms the

importance of administrative support on teacher wellbeing

as detailed in many past studies (1, 5, 10, 16, 75) which

could indirectly reduce the extent of PIU (especially PG)

among schoolteachers. There are several reasons for this,

including organizational dehumanization, the pressure of

school authority, and the anxiety of communicating with

administrators that produce an increased level of PNT and daily

anxiety among employees (10, 49, 50). Moreover, supportive

leadership has been associated with greater work buoyancy and

reduced stress among schoolteachers (35). Consequently, the

present study speculates that administrators’ support would first

alleviate the PNT of online teaching, consequently lowering

teachers’ psychological distress. As such, with lower frustration

of psychological needs and increased mental health, lower

levels of PG would be reported among schoolteachers. In

order to find an indirect effect of administrators’ support on

PG, serial mediators were necessary. In fact, if sole mediators

were included (either PNT of online teaching or psychological

distress), this indirect effect was not significant. This finding

highlights the unique contribution of this study wherein

serial mediation demonstrates how administrators’ support

alleviated teachers’ PG as assessed during the onset of the

pandemic. However, since the direct relationship between

administrator support and psychological distress was not tested,

only partial mediation can be stated with a degree of certainty.

The development of alternative models wherein administrator

support is directly associated with other variables of interest is

recommended for future research in this area.

As noted above, there are some limitations in the present

study which must be addressed. First, because the sample

was not drawn randomly, it is possible that it does not

represent the entire population of primary and secondary

schoolteachers in mainland China. Moreover, the participants

in our study were all primary or secondary schoolteachers.

Therefore, the present findings cannot be generalized to teachers

working in other schools (e.g., kindergartens or colleges).

Second, the present sample was recruited from mainland

China, which adopted different policies in COVID-19 pandemic

control as compared to other countries (e.g., China’s zero-

COVID-19 policy). Therefore, the impacts of the COVID-19

pandemic on the variables found in the present study (i.e.,

psychological distress and PIU) might be different in other

contexts. Therefore, studies using samples from other countries

are needed to corroborate the findings reported here. Third,

all the variables in this study were collected using self-report

data, introducing potential biases such as memory recall and

social desirability, which are difficult to avoid. Therefore, more

objective measures for PIU, such as the total amount of time

spent playing games per day should be evaluated in future

research. Fourth, because the survey did not include data from

before campus closure, it is not possible to assess teachers’

internet use before mandatory online teaching began (e.g.,

time spent engaging in online activities and associated PIU

levels). The present study, while attempting to collect data

with a sample representative of the population of teachers in

China (including teachers with minimal problematic internet

use), did not include any items to assess teachers’ amount of

time spend in online gaming or social media use. Therefore,

future research is encouraged to collect data on game and

social media use experience in able to better interpret the
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findings. Consequently, the results of the present study may

be affected by the fact that these factors were not controlled.

Finally, as PNT of online teaching serves as a prominent

source of stress during mandatory online teaching (9, 35),

we hypothesized the role of this variable as an antecedent

factor influencing the development of teachers’ psychological

distress and subsequently problems with PIU. However, we

also acknowledge that teachers, as a group at high risk for

mental illness, may experience other outcomes or contributing

factors, in addition to PNT of online teaching, in relation

to psychological distress. While distress may lead to other

problems, in addition to PIU, during emergency situations

like the pandemic, the limited scope of this study did not

evaluate these issues. Therefore, other factors related to teachers’

psychological distress, in addition to PNT of online teaching,

and whether administrative support can alleviate teachers’

psychological distress and common negative coping responses

(e.g., drug and alcohol abuse) duringmandatory online teaching,

or similar conditions, should continue to be explored in

future studies.

In conclusion, the present study found that schoolteachers

in mainland China were likely to develop PIU because of

the psychological distress caused by PNT of online teaching

during the COVID-19 pandemic. Moreover, this PIU could

further elevate psychological distress among schoolteachers.

Additionally, the present study found that administrators’

support was a significant protective factor for schoolteacher

in not developing PIU. Therefore, healthcare providers and

related stakeholders (e.g., governments and school managers)

need to consider how to support teachers more effectively

during times when online teaching is mandatory. This

should help alleviate psychological distress and PIU issues

among schoolteachers.
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3. Jelińska M, Paradowski MB. The impact of demographics, life and
work circumstances on college and university instructors’ well-being during
quaranteaching. Front Psychol. (2021) 12:643229. doi: 10.3389/fpsyg.2021.643229

4. Ozamiz-Etxebarria N, Berasategi Santxo N, Idoiaga Mondragon N, Dosil
Santamaría M. The psychological state of teachers during the Covid-19 crisis:
the challenge of returning to face-to-face teaching. Front Psychol. (2021)
11:620718. doi: 10.3389/fpsyg.2020.620718

5. UNESCO. Global Monitoring of School Closures Caused by Covid-19 (2020).
Available from: https://en.unesco.org/covid19/educationresponse#schoolclosures
(accessed October 17, 2022).

6. Weißenfels M, Klopp E, Perels F. Changes in teacher burnout and self-efficacy
during the Covid-19 pandemic: interrelations and E-learning variables related to
change. Front Educ. (2022) 6:736992. doi: 10.3389/feduc.2021.736992

7. Bueno-Notivol J, Gracia-García P, Olaya B, Lasheras I, López-Antón R,
Santabárbara J. Prevalence of depression during the Covid-19 outbreak: a
meta-analysis of community-based studies. Int J Clin Health Psychol. (2021)
21:100196. doi: 10.1016/j.ijchp.2020.07.007

8. Wang C, Pan R, Wan X, Tan Y, Xu L, McIntyre RS, et al. A longitudinal study
on themental health of general population during the Covid-19 epidemic in China.
Brain Behav Immun. (2020) 87:40–8. doi: 10.1016/j.bbi.2020.04.028

9. Yi J, Chen I-H, Lin C-Y, Li C-C, Liao X-L, Wei Z-H, et al. The effect of
primary and middle school teachers’ problematic internet use and fear of Covid-
19 on psychological need thwarting of online teaching and psychological distress.
Healthcare. (2021) 9:1199. doi: 10.3390/healthcare9091199

10. Pressley T, Ha C, Learn E. Teacher stress and anxiety during Covid-19: an
empirical study. Sch Psychol. (2021) 36:367–76. doi: 10.1037/spq0000468

11. Trust T, Whalen J. K-12 teachers’ experiences and challenges with using
technology for emergency remote teaching during the Covid-19 pandemic. Ital J
Educ Technol. (2021) 29:10–25. doi: 10.17471/2499-4324/1192

12. Vargas Rubilar N, Oros LB. Stress and burnout in teachers during times of
pandemic. Front Psychol. (2021) 12:756007. doi: 10.3389/fpsyg.2021.756007

13. Ozamiz-Etxebarria N, Idoiaga Mondragon N, Bueno-Notivol J, Pérez-
Moreno M, Santabárbara J. Prevalence of anxiety, depression, and stress among
teachers during the Covid-19 pandemic: a rapid systematic review with meta
analysis. Brain Sci. (2021) 11:1172. doi: 10.3390/brainsci11091172

14. Silva DFO, Cobucci RN, Lima SCVC, de Andrade FB. Prevalence
of anxiety, depression, and stress among teachers during the Covid-
19 pandemic: a prisma-compliant systematic review. Medicine. (2021)
100:e27684. doi: 10.1097/MD.0000000000027684

15. König J, Jäger-Biela DJ, Glutsch N. Adapting to online teaching during
Covid-19 school closure: teacher education and teacher competence effects
among early career teachers in Germany. Eur J Teach Educ. (2020) 43:608–
22. doi: 10.1080/02619768.2020.1809650

16. Kaden U. Covid-19 school closure-related changes to the professional life of
a K−12 teacher. Educ Sci. (2020) 10:165. doi: 10.3390/educsci10060165

17. Talidong KJB, Toquero CMD. philippine teachers’ practices to deal
with anxiety amid Covid-19. J Loss Trauma Violence Abuse. (2020) 25:573–
79. doi: 10.1080/15325024.2020.1759225

18. Yen JY, Ko CH, Yen CF, Chen SH, Chung WL, Chen CC. Psychiatric
symptoms in adolescents with internet addiction: comparison with substance
use. Psychiatry Clin Neurosci. (2008) 62:9–16. doi: 10.1111/j.1440-1819.2007.
01770.x

19. Chang CW, Huang RY, Strong C, Lin YC, Tsai MC, Chen IH, et al. Reciprocal
relationships between problematic social media use, problematic gaming, and
psychological distress among university students: a 9-month longitudinal
study. Front Public Health. (2022) 10:858482. doi: 10.3389/fpubh.2022.85
8482

20. Iwaibara A, Fukuda M, Tsumura H, Kanda H. At-risk internet
addiction and related factors among junior high school teachers—based on a
nationwide cross-sectional study in Japan. J Environ Health Prev Med. (2019)
24:3. doi: 10.1186/s12199-018-0759-3

21. Tóth G, Kapus K, Hesszenberger D, Pohl M, Kósa G, Kiss J, et al. Prevalence
and risk factors of internet addiction among hungarian high school teachers. Life.
(2021) 11:194. doi: 10.3390/life11030194

22. Huang RL, Lu Z, Liu JJ, You YM, Pan ZQ,Wei Z, et al. Features and predictors
of problematic internet use in Chinese college students. Behav Inf Technol. (2009)
28:485–90. doi: 10.1080/01449290701485801

23. Niemz K, Griffiths M, Banyard P. prevalence of pathological internet
use among university students and correlations with self-esteem, the general
health questionnaire (GHQ), and disinhibition. CyberPsychol Behav. (2005) 8:562–
70. doi: 10.1089/cpb.2005.8.562

24. Gjoneska B, Potenza MN, Jones J, Corazza O, Hall N, Sales CMD,
et al. Problematic use of the internet during the Covid-19 pandemic: good
practices and mental health recommendations. Compr Psychiatry. (2022)
112:152279. doi: 10.1016/j.comppsych.2021.152279

25. Király O, Potenza MN, Stein DJ, King DL, Hodgins DC,
Saunders JB, et al. Preventing problematic internet use during the
Covid-19 pandemic: consensus guidance. Compr Psychiatry. (2020)
100:152180. doi: 10.1016/j.comppsych.2020.152180

26. Aperribai L, Cortabarria L, Aguirre T, Verche E, Borges Á. Teacher’s physical
activity and mental health during lockdown due to the Covid-2019 pandemic. J
Front Psychol. (2020) 11:2673. doi: 10.3389/fpsyg.2020.577886

27. Chan MK, Sharkey JD, Lawrie SI. Arch DAN, Nylund-Gibson K. Elementary
school teacher well-being and supportive measures amid Covid-19: an exploratory
study. School Psychol. (2021) 36:533–45. doi: 10.1037/spq0000441

28. Kulikowski K, Przytuła S, Sułkowski Ł. E-Learning? Never Again! On
the unintended consequences of Covid-19 forced E-learning on academic
teacher motivational job characteristics. Higher Educ Q. (2021) 76:174–
89. doi: 10.1111/hequ.12314

29. Bartholomew KJ, Ntoumanis N, Ryan RM, Thøgersenntoumani
C. Psychological need thwarting in the sport context: assessing the
darker side of athletic experience. J Sport Exerc Psychol. (2011)
33:75–102. doi: 10.1123/jsep.33.1.75

30. Cuevas R, Sánchez-Oliva D, Bartholomew KJ, Ntoumanis N, García-
Calvo T. Adaptation and validation of the psychological need thwarting
scale in spanish physical education teachers. Span J Psychol. (2015) 18:E53.
doi: 10.1017/sjp.2015.5692

31. Vansteenkiste M, Ryan RM. On psychological growth and vulnerability:
basic psychological need satisfaction and need frustration as a unifying principle. J
Psychother Integr. (2013) 23:263–80. doi: 10.1037/a0032359

32. Shendell DG, Aggarwal J, Campbell MLF, Gonzalez LN, Kaplun E,
Koshy K, et al. Fall 2020 COVID-19 needs assessment among New Jersey
secondary school educational professionals. Int J Environ Res Public Health. (2021)
18:4083. doi: 10.3390/ijerph18084083

33. ChangML, Gaines RE, Mosley KC. Effects of autonomy support and emotion
regulation on teacher Burnout in the era of the COVID-19 pandemic. Front
Psychol. (2022) 13:846290. doi: 10.3389/fpsyg.2022.846290

34. Pressley T, Ha C. Teacher exhaustion during COVID-19: exploring the
role of administrators, self-efficacy, and anxiety. Teach Educ. (2022) 57:61–
78. doi: 10.1080/08878730.2021.1995094

35. Collie RJ. Covid-19 and teachers’ somatic burden, stress, and emotional
exhaustion: examining the role of principal leadership and workplace buoyancy.
AERA Open. (2021) 7:2332858420986187. doi: 10.1177/2332858420986187

36. Panova T, Carbonell X. Is smartphone addiction really an addiction? J Behav
Addict. (2018) 7:252–9. doi: 10.1556/2006.7.2018.49

37. Starcevic V, Aboujaoude E. Internet addiction: reappraisal of an increasingly
inadequate concept. CNS Spectr. (2017) 22:7–13. doi: 10.1017/S109285291500
0863

38. Chen IH, Strong C, Lin Y-C, Tsai M-C, Leung H, Lin C-Y,
et al. Time invariance of three ultra-brief internet-related instruments:
smartphone Application-Based Addiction Scale (SABAS), Bergen Social
Media Addiction Scale (BSMAS), and the nine-item Internet Gaming
Disorder Scale- Short Form (IGDS-SF9) (Study Part B). Addict Behav. (2020)
101:105960. doi: 10.1016/j.addbeh.2019.04.018

39. Brand M, Wegmann E, Stark R, Müller A, Wölfling K, Robbins TW,
et al. The interaction of person-affect-cognition-execution (I-Pace) model for
addictive behaviors: update, generalization to addictive behaviors beyond internet-
use disorders, and specification of the process character of addictive behaviors. J
Neurosci Biobehav Rev. (2019) 104:1–10. doi: 10.1016/j.neubiorev.2019.06.032

Frontiers in PublicHealth 15 frontiersin.org

https://doi.org/10.3389/fpubh.2022.987366
https://openknowledge.worldbank.org/handle/10986/36141
https://openknowledge.worldbank.org/handle/10986/36141
https://doi.org/10.3389/fpsyg.2021.643229
https://doi.org/10.3389/fpsyg.2020.620718
https://en.unesco.org/covid19/educationresponse#schoolclosures
https://doi.org/10.3389/feduc.2021.736992
https://doi.org/10.1016/j.ijchp.2020.07.007
https://doi.org/10.1016/j.bbi.2020.04.028
https://doi.org/10.3390/healthcare9091199
https://doi.org/10.1037/spq0000468
https://doi.org/10.17471/2499-4324/1192
https://doi.org/10.3389/fpsyg.2021.756007
https://doi.org/10.3390/brainsci11091172
https://doi.org/10.1097/MD.0000000000027684
https://doi.org/10.1080/02619768.2020.1809650
https://doi.org/10.3390/educsci10060165
https://doi.org/10.1080/15325024.2020.1759225
https://doi.org/10.1111/j.1440-1819.2007.01770.x
https://doi.org/10.3389/fpubh.2022.858482
https://doi.org/10.1186/s12199-018-0759-3
https://doi.org/10.3390/life11030194
https://doi.org/10.1080/01449290701485801
https://doi.org/10.1089/cpb.2005.8.562
https://doi.org/10.1016/j.comppsych.2021.152279
https://doi.org/10.1016/j.comppsych.2020.152180
https://doi.org/10.3389/fpsyg.2020.577886
https://doi.org/10.1037/spq0000441
https://doi.org/10.1111/hequ.12314
https://doi.org/10.1123/jsep.33.1.75
https://doi.org/10.1017/sjp.2015.5692
https://doi.org/10.1037/a0032359
https://doi.org/10.3390/ijerph18084083
https://doi.org/10.3389/fpsyg.2022.846290
https://doi.org/10.1080/08878730.2021.1995094
https://doi.org/10.1177/2332858420986187
https://doi.org/10.1556/2006.7.2018.49
https://doi.org/10.1017/S1092852915000863
https://doi.org/10.1016/j.addbeh.2019.04.018
https://doi.org/10.1016/j.neubiorev.2019.06.032
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Chen et al. 10.3389/fpubh.2022.987366

40. Brand M, Young KS, Laier C, Wölfling K, Potenza MN. Integrating
psychological and neurobiological considerations regarding the development
and maintenance of specific internet-use disorders: an interaction of person-
affect-cognition-execution (I-Pace) model. Neurosci Biobehav Rev. (2016) 71:252–
66. doi: 10.1016/j.neubiorev.2016.08.033

41. Elhai JD, Yang H, McKay D, Asmundson GJG. Covid-19 anxiety symptoms
associated with problematic smartphone use severity in Chinese adults. J Affect
Disord. (2020) 274:576–82. doi: 10.1016/j.jad.2020.05.080

42. Peng S, Zhou B, Wang X, Zhang H, Hu X. Does high teacher
autonomy support reduce smartphone use disorder in Chinese
adolescents? A moderated mediation model. Addict Behav. (2020)
105:106319. doi: 10.1016/j.addbeh.2020.106319

43. Karakose T, Ozdemir TY, Papadakis S, Yirci R, Ozkayran SE,
Polat H. Investigating the relationships between Covid-19 quality of life,
loneliness, happiness, and internet addiction among K-12 teachers and school
administrators—A structural equation modeling Approach. Int J Environ Res
Public Health. (2022) 19:1052. doi: 10.3390/ijerph19031052

44. Hilger KJE, Scheibe S, Frenzel AC, Keller MM. Exceptional circumstances:
changes in teachers’ work characteristics and well-being during Covid-19
lockdown. School Psychol. (2021) 36:516–32. doi: 10.1037/spq0000457

45. Zhou N, Cao H, Liu F, Wu L, Liang Y, Xu J, et al. A four-wave, cross-
lagged model of problematic internet use and mental health among Chinese
college students: Disaggregation of within-person and between-person effects. Dev
Psychol. (2020) 56:1009–21. doi: 10.1037/dev0000907

46. Pontes HM, Griffiths MD. Measuring Dsm-5 internet gaming disorder:
development and validation of a short psychometric scale. Comput Human Behav.
(2015) 45:137–43. doi: 10.1016/j.chb.2014.12.006

47. Poon LYJ, Tsang HWH, Chan TYJ, Man SWT, Ng LY, Wong YLE, et al.
Psychometric properties of the internet gaming disorder scale–short-form (IGDS9-
SF): systematic review. J Med Internet Res. (2021) 23:e26821. doi: 10.2196/26821

48. Hutchison SM, Watts A, Gadermann A, Oberle E, Oberlander TF, Lavoie
PM, et al. School staff and teachers during the second year of Covid-19:
higher anxiety symptoms, higher psychological distress, and poorer mental
health compared to the general population. J Affect Disord Rep. (2022)
8:100335. doi: 10.1016/j.jadr.2022.100335

49. Lagios C, Caesens G, Nguyen N, Stinglhamber F. Explaining
the negative consequences of organizational dehumanization: the
mediating role of psychological need thwarting. J Pers Psychol. (2022)
21:86–93. doi: 10.1027/1866-5888/a000286

50. Franco E, Cuevas R, Coterón J, Spray C. Work pressures stemming
from school authorities and burnout among physical education teachers: the
mediating role of psychological needs thwarting. J Teach Phys Educ. (2022) 41:110–
20. doi: 10.1123/jtpe.2020-0070

51. Nistor N, Lerche T, Weinberger A, Ceobanu C, Heymann O. Towards the
integration of culture into the unified theory of acceptance and use of technology.
Br J Educ Technol. (2014) 45:36–55. doi: 10.1111/j.1467-8535.2012.01383.x

52. Li C-H. Confirmatory factor analysis with ordinal data: comparing robust
maximum likelihood and diagonally weighted least squares. Behav Res Methods.
(2016) 48:936–49. doi: 10.3758/s13428-015-0619-7

53. Lovibond SH, Lovibond PF. Manual for the Depression Anxiety Stress Scales.
Sydney, NSW: Psychology Foundation of Australia (1996).

54. Yeung AY, Yuliawati L, Cheung SH. A systematic review and meta-analytic
factor analysis of the depression anxiety stress scales. Clin Psychol Sci Pract. (2020)
27:e1236. doi: 10.1037/h0101782

55. Zanon C, Brenner RE, Baptista MN, Vogel DL, Rubin M, Al-
Darmaki FR, et al. Examining the dimensionality, reliability, and invariance
of the depression, anxiety, and stress Scale−21 (Dass-21) across Eight
Countries. Assessment. (2020) 28:1531–44. doi: 10.1177/107319111988
7449

56. Chan RCK, Xu T, Huang J, Wang Y, Zhao Q, Shum DHK,
et al. extending the utility of the depression anxiety stress scale
by examining its psychometric properties in Chinese settings.
Psychiatry Res. (2012) 200:879–83. doi: 10.1016/j.psychres.2012.0
6.041

57. Wang K, Shi H-S, Geng F-L, Zou L-Q, Tan S-P, Wang Y, et al. Cross-cultural
validation of the depression anxiety stress scale−21 in China. Psychol Assess. (2015)
28:e88. doi: 10.1037/pas0000207

58. Andreassen CS, Billieux J, Griffiths MD, Kuss DJ, Demetrovics Z, Mazzoni
E, et al. The relationship between addictive use of social media and video games
and symptoms of psychiatric disorders: a large-scale cross-sectional study. J Psychol
Addict Behav. (2016) 30:252. doi: 10.1037/adb0000160

59. Chen I-H, Ahorsu DK, Pakpour AH, Griffiths MD, Lin C-Y, Chen C-
Y. Psychometric properties of three simplified Chinese online-related addictive
behavior instruments among mainland Chinese primary school students. Front
Psychiatry. (2020) 11:875. doi: 10.3389/fpsyt.2020.00875

60. Leung H, Pakpour AH, Strong C, Lin Y-C, Tsai M-C, Griffiths MD, et al.
measurement invariance across young adults from Hong Kong and Taiwan
among three internet-related addiction scales: Bergen SocialMedia Addiction Scale
(Bsmas), Smartphone Application-Based Addiction Scale (Sabas), and Internet
Gaming Disorder Scale-Short Form (Igds-Sf9) (Study Part a). Addict Behav. (2020)
101:105969. doi: 10.1016/j.addbeh.2019.04.027

61. Stage FK, Barlow EA, King J. Reporting structural equation modeling
and confirmatory factor analysis results: a review. J Educ Res. (2006) 99:323–
38. doi: 10.3200/JOER.99.6.323-338

62. Raudenbush SW, Bryk AS.Hierarchical Linear Models: Applications and Data
Analysis Methods. Thousand Oaks, CA: Sage (2002).

63. Rousselet GA, Pernet CR, Wilcox RR. The percentile bootstrap: a primer
with step-by-step instructions in R. Adv Methods Pract Psychol Sci. (2021)
4:2515245920911881. doi: 10.1177/2515245920911881

64. Zhang Z, Zyphur MJ, Preacher KJ. Testing multilevel mediation using
hierarchical linear models: problems and solutions. Org Res Methods. (2008)
12:695–719. doi: 10.1177/1094428108327450

65. Hayes AF. Introduction to mediation, moderation, and conditional process
analysis: A regression-based approach. New York, NY: Guilford Press (2013).

66. Garson GD. Introductory Guide to HLM With HLM 7 Software. Hierarchical
Linear Modeling: Guide and Applications. Thousand Oaks, CA; SAGE Publications,
Inc. (2013) p. 55–96.

67. Education Statistics (2021). Available from: http://www.moe.gov.cn/jyb_sjzl/
moe_560/2020/quanguo/ (accessed October 17, 2022).

68. Dorman JP. The impact of student clustering on the results of statistical tests.
In: Fraser BJ, Tobin K, McRobbie CJ, editors. Second International Handbook of
Science Education. Dordrecht: Springer Netherlands (2012). p. 1333–48.

69. Roberts JK. Group dependency in the presence of small intraclass correlation
coefficients: An argument in favor of not interpreting the ICC. In: Annual Meeting
of the American Educational Research Association. Chicago, IL. (2007).

70. Social S. and Psychological adjustment. Soc Dev. (2010) 19:659–
80. doi: 10.1111/j.1467-9507.2009.00556.x

71. Katić S, Ferraro FV, Ambra FI, Iavarone ML. Distance learning during the
Covid-19 pandemic. a comparison between European countries. Educ Sci. (2021)
11:595. doi: 10.3390/educsci11100595

72. Trust T, Whalen J. Should teachers be trained in emergency remote
teaching? Lessons learned from the Covid-19 pandemic. J Technol Teach Educ.
(2020) 28:189–99.

73. Baker CN, Peele H, Daniels M, Saybe M, Whalen K, Overstreet
S, et al. The experience of Covid-19 and its impact on teachers’
mental health, coping, and teaching. School Psych Rev. (2021)
50:491–504. doi: 10.1080/2372966X.2020.1855473

74. Hidalgo-Andrade P, Hermosa-Bosano C, Paz C. Teachers’ mental
health and self-reported coping strategies during the Covid-19 pandemic
in ecuador: a mixed-methods study. Psychol Res Behav Manag. (2021)
14:933. doi: 10.2147/PRBM.S314844

75. Kim LE, Asbury K. ‘Like a rug had been pulled from under you’: the impact
of Covid-19 on teachers in England during the first six weeks of the UK lockdown.
Br J Educ Psychol. (2020) 90:1062–83. doi: 10.1111/bjep.12381

76. Palma-Vasquez C, Carrasco D, Hernando-Rodriguez JC. mental health of
teachers who have teleworked due to Covid-19. Eur J Investig Health Psychol Educ.
(2021) 11:515–28. doi: 10.3390/ejihpe11020037

77. Soncini A, Politi E, Matteucci MC. Teachers navigating distance learning
during Covid-19 without feeling emotionally exhausted: the protective role of
self-efficacy. Sch Psychol. (2021) 36:494–503. doi: 10.1037/spq0000469

78. Kim LE, Oxley L, Asbury K. “My Brain Feels Like a Browser with
100 Tabs Open”: a longitudinal study of teachers’ mental health and well-
being during the Covid-19 pandemic. Br J Educ Psychol. (2021) 2:299–
318. doi: 10.31234/osf.io/cjpdx

79. Munoz-Najar A, Gilberto A, Hasan A, Cobo C, Azevedo JP, Akmal M.
Remote Learning During Covid-19: Lessons from Today, Principles for Tomorrow.
Washington, D.C. (2021). Available from: https://openknowledge.worldbank.org/
handle/10986/36665 (accessed October 17, 2022).

80. Masaeli N, Farhadi H. Prevalence of internet-based addictive behaviors
during Covid-19 pandemic: a systematic review. J Addict Dis. (2021) 39:468–
88. doi: 10.1080/10550887.2021.1895962

Frontiers in PublicHealth 16 frontiersin.org

https://doi.org/10.3389/fpubh.2022.987366
https://doi.org/10.1016/j.neubiorev.2016.08.033
https://doi.org/10.1016/j.jad.2020.05.080
https://doi.org/10.1016/j.addbeh.2020.106319
https://doi.org/10.3390/ijerph19031052
https://doi.org/10.1037/spq0000457
https://doi.org/10.1037/dev0000907
https://doi.org/10.1016/j.chb.2014.12.006
https://doi.org/10.2196/26821
https://doi.org/10.1016/j.jadr.2022.100335
https://doi.org/10.1027/1866-5888/a000286
https://doi.org/10.1123/jtpe.2020-0070
https://doi.org/10.1111/j.1467-8535.2012.01383.x
https://doi.org/10.3758/s13428-015-0619-7
https://doi.org/10.1037/h0101782
https://doi.org/10.1177/1073191119887449
https://doi.org/10.1016/j.psychres.2012.06.041
https://doi.org/10.1037/pas0000207
https://doi.org/10.1037/adb0000160
https://doi.org/10.3389/fpsyt.2020.00875
https://doi.org/10.1016/j.addbeh.2019.04.027
https://doi.org/10.3200/JOER.99.6.323-338
https://doi.org/10.1177/2515245920911881
https://doi.org/10.1177/1094428108327450
http://www.moe.gov.cn/jyb_sjzl/moe_560/2020/quanguo/
http://www.moe.gov.cn/jyb_sjzl/moe_560/2020/quanguo/
https://doi.org/10.1111/j.1467-9507.2009.00556.x
https://doi.org/10.3390/educsci11100595
https://doi.org/10.1080/2372966X.2020.1855473
https://doi.org/10.2147/PRBM.S314844
https://doi.org/10.1111/bjep.12381
https://doi.org/10.3390/ejihpe11020037
https://doi.org/10.1037/spq0000469
https://doi.org/10.31234/osf.io/cjpdx
https://openknowledge.worldbank.org/handle/10986/36665
https://openknowledge.worldbank.org/handle/10986/36665
https://doi.org/10.1080/10550887.2021.1895962
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Chen et al. 10.3389/fpubh.2022.987366

81. Oka T, Hamamura T, Miyake Y, Kobayashi N, Honjo M, Kawato M, et al.
Prevalence and risk factors of internet gaming disorder and problematic internet
use before and during the Covid-19 pandemic: a large online survey of Japanese
adults. J Psychiatr Res. (2021) 142:218–25. doi: 10.1016/j.jpsychires.2021.07.054

82. Sallie SN, Ritou VJE, Bowden-Jones H, Voon V. Assessing online gaming
and pornography consumption patterns during Covid-19 isolation using an online
survey: highlighting distinct avenues of problematic internet behavior. Addict
Behav. (2021) 123:107044. doi: 10.1016/j.addbeh.2021.107044

83. Deutrom J, Katos V, Ali R. Loneliness, life satisfaction, problematic
internet use and security behaviours: re-examining the relationships
when working from home during Covid-19. Behav Inf Technol. (2021)
1–15. doi: 10.1080/0144929X.2021.1973107

84. Lathabhavan R, Padhy PC. Role of fear of Covid-19 in the relationship of
problematic internet use and stress: a retrospective cohort study among Gen X, Y
and Z. Asian J Psychiatry. (2022) 67:102937. doi: 10.1016/j.ajp.2021.102937

85. Chen C-Y, Chen I-H, Hou W-L, Potenza MN, O’Brien KS, Lin C-Y, et al.
The relationship between children’s problematic internet-related behaviors and
psychological distress during the onset of the Covid-19 pandemic: a longitudinal
study. J Addict Med. (2021) 16:e73–80. doi: 10.1097/ADM.0000000000000845

86. Chen I-H, Chen C-Y, Pakpour AH, Griffiths MD, Lin C-Y, Li X-D, et al.
Problematic internet-related behaviors mediate the associations between levels
of internet engagement and distress among schoolchildren during Covid-19
lockdown: a longitudinal structural equation modeling study. J Behav Addict.
(2021) 10:135–48. doi: 10.1556/2006.2021.00006

87. Chen I-H, Chen C-Y. Liu C-h, Ahorsu DK, Griffiths MD, Chen Y-P, et al.
internet addiction and psychological distress among chinese schoolchildren before
and during the Covid-19 outbreak: a latent class analysis. J Behav Addict. (2021)
10:731–46. doi: 10.1556/2006.2021.00052
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