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Network analysis of peer
attachment and internet addiction
among chinese adolescents
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Previous studies have found a correlation between peer attachment and Internet addiction. The three
dimensions (peer trust, peer communication, and peer alienation) of peer attachment reflect different
needs in peer relationships. This study used network analysis to construct a network model of the three
dimensions of peer attachment and Internet addiction. The primary aim was to identify which peer
relationship needs are most significantly associated with Internet addiction in adolescents. A total of
782 adolescents (413 girls and 369 boys, Mean age=13.52, SD age=1.17) from school participated

in this study. Basic demographic information was obtained through a questionnaire. Inventory of
Parent and Peer Attachment and Young Internet Addiction Test were used to measure peer attachment
and Internet addiction in adolescents. Internet addiction was negatively correlated with the three
dimensions of peer attachment: peer trust (r = -0.22), peer communication (r = -0.17), and peer
alienation (r = -0.47). Peer trust was the central factor in the network model. Prominent symptoms

in the network model included 1A2 (“"How often do you neglect household chores to spend more time
online?”) and 1A12 (“How often do you fear that life without the Internet would be boring, empty, and
joyless?”). Peer communication acted as a bridge between peer attachment and Internet addiction

in the network model. Less trust in peers is associated with a higher risk of becoming addicted to the
Internet. Fostering peer trust may encourage adolescents to engage in real-life social activities, thus
reducing their reliance on the Internet for social fulfillment.
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Internet addiction is characterized by excessive or poorly controlled preoccupations, urges or behaviors
regarding computer use and Internet access that lead to impairment or distress!. Despite the lack of a universally
accepted definition, it is clear that Internet addiction not only modifies the behavioral patterns of individuals
but also significantly disrupts their social interactions?. Furthermore, the adverse effects are exacerbated when
Internet addiction is comorbid with other mental health issues’. A cross-sectional study of a substantial sample
found that 29.9% of adolescents exhibited Internet addiction, with 11.5% engaging in self-injurious behaviors®.
Adolescence is a period when individuals typically spend more time with peers at school than with family.
Peer relationships play a pivotal role in the development of Internet addiction®. Adolescents who find their
attachment needs unmet by real-life peers may turn to online interactions as a form of compensation®=®.

Attachment refers to a deep, enduring, and bi-directional emotional bond that forms between individual and
specific attachment figures which is characterized by the desire for proximity and safety in times of distress’.
Beyond a fleeting emotion, attachment serves as a cornerstone for an individual’s sense of security, capacity for
exploration, and emotional development throughout their life span®~!!. Caregivers (usually the parents) usually
serve as the first attachment figures for an individual. The quality of this parental attachment profoundly affects
an individual’s sense of security, trust, and self-esteem, which in turn deeply influences their future interpersonal
relationships and overall psychological well-being’. As individuals grow up, their attachment figures naturally
expand beyond parents to others, such as siblings, peers, and romantic partners. This expansion is grounded
in the changing needs and life experiences of the individual'!. The extension of attachment figures is not a
replacement of earlier bonds but rather an addition to them. Each new attachment figure serves a different
function and meets different needs at various stages of life.

According to Attachment Theory, peer attachment refers to the emotional bond and connection that
individuals establish with their peers'?. This bond serves to satisfy the need for intimacy among individuals.
During adolescence, peers emerge as significant attachment figures in an individuals life. Peers are pivotal for
emotional communication and social support!>!4, When the attachment needs remain unmet, adolescents
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may compensate for this lack through other means®!>16. The Compensatory Internet Use Theory also states
that online social interaction serves as a vital compensation for adolescents when their needs are not met in
real life!”18. A systematic review found that individuals often turn to online socialization to compensate for
the emotional needs that are unmet by their peers in real life!®. Empirical studies have demonstrated that
enhancing the interpersonal relationships of adolescents with their peers can mitigate the severity of their
Internet addiction”?°-22, Previous studies investigated the correlation between peer attachment and Internet
addiction'>?*?4, However, fewer studies have focused on the relationship between the different dimensions
of peer attachment and Internet addiction. Peer attachment is composed of three dimensions: (1) peer trust,
which is connected to the trust among adolescents that their peers understand and respect their needs and
desires; (2) peer communication, concerning the perceptions of adolescents that their peers are sensitive and
responsive to their emotional states, as well as the depth and quality of involvement and verbal exchange; and (3)
peer alienation, which refers to the feelings of isolation, anger, and detachment experienced by adolescents in
their attachment relationships with peers!"!3. These three dimensions reflect the various aspects of adolescents’
behavior and needs in peer relationships. Considering peer attachment as a single entity when exploring its
association with Internet addiction may not allow for a deep understanding of the association between them.
We can construct a network model of the three dimensions of peer attachment and Internet addiction through
network analysis. At the same time, we explore the central factors and the bridge within this network model. To
discern the unmet need underlying Internet addiction in adolescents is crucial. Identifying this need will enable
the development of more precise and efficacious intervention strategies for mitigating their Internet addiction.

Network analysis utilizes observed variables as nodes, interconnected by edges that represent statistical
relationships®®. In this model, central factors are identified by nodes with the highest strength. A node with
high strength indicates that its connections with other nodes are more significant, frequent, or influential than
others?®?”. The bridge is the essential node that links subnetworks of the overall network model. Its removal
could substantially affect the connectivity of the overall network model?®. The widespread use of network
analysis in the psychological field has demonstrated its effectiveness in providing a visual representation of nodes
associations and identifying central factors and the bridge**-3!. Previous studies have indicated that intervening
in the central factors and the bridge leads to more effective outcomes®*33.

Therefore, we aim to use network analysis to construct a network model between peer attachment and
Internet addiction. This study focuses on two main issues: first, how peer attachment and Internet addiction
are connected within a network model; and second, identifying the central factors and the bridge within this
network model. The central factors and the bridge could inform the development of more targeted psychological
intervention strategies aimed at addressing issues related to peer attachment and Internet addiction.

Methods

Participants

The participants of this study were recruited from a longitudinal cohort study based in Chongqing, China, which
aimed to investigate the factors influencing pubertal development and its health implications in adolescents. A
comprehensive description of this cohort has been provided in a previously published Cohort Profile**. The cohort
selected four schools in Jiulongpo District with different geographic locations by purposeful sampling method
in April 2014. This district has a typical urban-rural dual economic structure in the city zone of Chongqing.
Consent forms were distributed to the parents of students in grades one to four in the selected primary schools.
The parents of 1,237 students returned signed informed consent forms indicating their willingness to participate
in the study. Participants can freely withdraw from the study at any point. Data for this study were collected from
782 students who completed a questionnaire during the 11th follow-up of the cohort in November 2019. The age
range was 11 to 16 years old, including 369 boys and 413 girls. The study protocol was approved by the Medical
Ethics Review Committee of Chongging Medical University, and all procedures were conducted in accordance
with the Declaration of Helsinki.

Measurement tools

Basic demographic characteristics

We collected basic demographic characteristics by the parent questionnaire, including the birthdays of children,
and information regarding paternal and maternal education levels, parental relationship status, instances of
divorce, family income per capita, and whether children are the only children. The parent questionnaire was to
be taken home by the child for the parents to fill out and then brought back to school the next day to be collected.
The scales for peer attachment and Internet addiction were completed by the child questionnaire. The trained
researchers brought the child questionnaire to the schools for the students to complete in the classroom. To
avoid the effects of unfamiliar environments on the psychological situation of adolescents, the researchers can
guide the students if they cannot understand the questionnaire items.

Internet addiction

This survey used the Chinese version of the Young Internet Addiction Test (IAT) to measure the degree of
Internet addiction of the study subjects®. The scale consists of 20 items rated on a Likert scale from 1(never) to
5(always). The scale scores range from 0 to 100. This version scale has demonstrated high reliability and validity
in previous surveys conducted among children and adolescents**-3¢. Based on previous studies, an IAT total
score of >50 was used as the cutoff value for the scale scores*>*®. The Cronbach’ alpha value was 0.921 in this
study.
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Inventory of parent and peer attachment

The Inventory of Parent and Peer Attachment (IPPA) developed by Armsden and Greenberg in 1987 was used
to assess adolescents’ attachment to their parents and peers!!. Based on our study objectives, we only used the
peer attachment subscale from the IPPA scale. We aim to independently investigate the relationship between
peer attachment and Internet addiction to gain a more nuanced understanding of the distinct role that peer
attachment plays in adolescent Internet addiction. In this study, we measured peer attachment using the Chinese
version of the IPPA scale. This version of the peer attachment scale has demonstrated high reliability and validity
in previous surveys conducted among children and adolescents*+*. Adolescents respond to the items on a Likert
scale from 1 (never) to 5 (always). The highest possible score on the scale is 125 points. This section scale includes
25 items, which were divided into Peer Trust (5, 6, 8, 12, 13, 14, 15, 19, 20, 21), Peer Communication (1, 2, 3, 7,
16, 17, 24, 25) and Peer Alienation (4, 9, 10, 11, 18, 22, 23). Peer alienation is scored in reverse. The Cronbach’s
Alpha was 0.891 in this study.

Statistical analysis

The survey data were collected using EpiData 3.1 to establish a database, which was subjected to double entry
and logical error checking. We used the Kolmogorov-Smirnov test to explore whether the IAT total score, as well
as the scores for peer trust, peer communication, and peer alienation, followed a normal distribution. Wilcoxon
test was used to compare between the scores on the scales of boys and girls. Spearman correlation was used to
analyze the association between the three dimensions of peer attachment and Internet addiction. These statistical
analyses were completed using SPSS 27.0.

R version 4.3.1 in R Studio was used for network analyses. We used the enhanced least absolute shrinkage
and selection operator (LASSO) approach and the extended Bayesian information criterion (EBIC) to build
the network model. Then, we got a visualized network by the R packages “qgraph™!. All items of the IAT and
dimensions of the IPPA were represented as nodes, and the relationship between these nodes was represented
as an edge. The solid line indicated that the two nodes had a positive correlation, and the dotted line indicated
that the two nodes had a negative correlation. The edge thickness means the strength of the association between
nodes. The stronger the association between two nodes, the thicker the edge between them?2. The three centrality
indices, strength (the sum of the absolute values of all edges of a node), closeness (the inverse of the sum of
largest indirect effects between nodes), and betweenness (the number of shortest paths between two other nodes
that a node is part of) were used to describe the importance of nodes in the network*®. The centrality indices
were reported as a standardized value (z-scores) in this study. To identify the bridge between peer attachment
and Internet addiction, we calculated the bridge expected influence through the “networktools” package to
determine the key node that act as the bridge between communities. The accuracy and stability of the network
model were assessed using the “bootnet” package**. We used the correlation stability coefficient (CS-coefficient)
to describe the node centrality stability. According to the guidelines, the CS coeflicient should not be below 0.25
and preferably above 0.5 2.

Results

Participant characteristics and the network nodes

A sample of 782 adolescents, aged 11 to 16 years (Mean age=13.52, SD age =1.17), participated in the survey, of
whom 369 (47.2%) were boys. Detailed information regarding paternal and maternal education levels, parental
relationship status, instances of divorce, family income per capita, and the only children is presented in Table 1.
Descriptive statistics for the network nodes are shown in Table S1. The skewness ranged from —0.61 to 1.52, and
the kurtosis ranged from —0.84 to 2.06.

The relationship between peer attachment and Internet addiction

The scores of peer trust, peer communication, peer alienation, and Internet addiction are presented in Table 2.
No significant gender differences were observed in the scores for Internet addiction. Approximately 30.6% of the
participants scored 50 or above on the Internet Addiction Test. The mean score of Internet addiction was 42.74
(SD=13.31). Significant gender differences were observed in the dimensions of peer trust (Z = —4.36, p < 0.001)
and peer communication (Z = —4.28, p < 0.001).

As shown in Table 3, Internet addiction was negatively correlated with the three dimensions of peer
attachment: peer trust (r = —0.22, p < 0.01), peer communication (r = —0.17, p < 0.01), and peer alienation (r
= -0.47, p < 0.01). Additionally, significant correlations among the three dimensions of peer attachment were
observed. There was a significant positive correlation between peer trust and peer communication (r=0.81, p <
0.01).

Network analysis

Estimated network

The network model of peer attachment and Internet addiction is presented in Fig. 1. It included 253 edges,
151 of which have non-zero weights (mean weight 0.03). Within the peer attachment network, the relationship
between peer trust and peer communication is particularly strong. A significant positive correlation was found
between PC (“peer communication”) and IA4 (“How often do you form new relationships with fellow online
users?”). In Internet addiction network, there was a significant positive correlation between all the nodes. In the
overall network model, the significant negative correlation was observed between PT (“peer trust”) and IA19
(“How often do you choose to spend more time online over going out with others?”), and PA (“peer alienation”)
was significantly associated with nodes in Internet addiction. Overall, all three dimensions of peer attachment
demonstrated significant associations with Internet addiction.
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All (N=782) | Boy (n=369) | Girl (n=413)
N (%)/M£SD | n(%)/M+SD | n(%)/M+SD

Age 13.52+1.17 13.46+1.17 13.58+1.17
Fathers’ education

Middle school and below | 378 (48.3) 185 (50.1) 193 (46.7)
High school or specialized | 268 (34.3) 122 (33.1) 146 (35.4)
University and above 136 (17.4) 62 (16.8) 74 (17.9)
Mothers’ education

Middle school and below | 407 (52.0) 197 (53.4) 210 (50.8)
High school or specialized | 256 (32.7) 117 (31.7) 139 (33.7)
University and above 117 (15.0) 53 (14.4) 64 (15.5)
Missing 2(0.3) 2(0.5)

The relationship between parents

Good 648 (82.9) 308 (83.5) 340 (82.3)
Normal and below 134 (17.1) 61 (16.5) 73 (17.7)
Parents divorced

Yes 71 (9.1) 29 (7.9) 42(10.2)
No 710 (90.8) 339 (91.8) 371 (89.8)
Missing 1(0.1) 1(0.3)

Family income per capita (Yuan)

<2000 251 (32.1) 123 (33.3) 128 (31.0)
2001 ~ 3000 197 (25.2) 92 (24.9) 105 (25.4)
3001 ~ 4000 158 (20.2) 73 (19.8) 85 (20.6)
>4000 175 (22.4) 81 (22.0) 94 (22.8)
Missing 1(0.1) 1(0.2)
Only child

Yes 508 (65.0) 243 (65.8) 148 (35.8)
No 273 (34.9) 125 (33.9) 265 (64.2)
Missing 1(0.1) 1(0.3)

Table 1. Participant characteristics. Notes: M: mean; SD: standard deviation.

All (N=782) | Boy (n=369) | Girl (n=413)
Scale M+SD M+SD M+SD z P
Internet addiction Test (IAT) | 42.74+13.31 | 42.79+13.87 |42.70+12.80 | -0.11 | 0.920

Peer trust 36.75+7.15 | 35.56+7.29 37.81+6.85 —4.36 | <0.001
Peer communication 27.45+6.29 26.44+6.36 28.35+6.11 —4.18 | <0.001
Peer alienation 24.50+4.39 24.43+4.45 24.57+4.34 -0.54 | 0.59

Table 2. The score of the scale.

Internet addiction | Peer trust | Peer communication | Peer alienation

Internet addiction -

Peer trust —0.22%* -
Peer communication | —0.17** 0.81** -
Peer alienation —0.47%* 0.22%* 0.14** -

Table 3. Correlations of internet addiction and peer attachment (r, N=782). Notes:**: p < 0.01.

Centrality measure analysis

The strength centrality z-scores are presented in Fig. 2. The three nodes with the highest strength in the network
model were PT (“peer trust”), IA2 (“How often do you neglect household chores to spend more time online?”),
and JA12 (“How often do you fear that life without the Internet would be boring, empty, and joyless?”). IA19
(“How often do you choose to spend more time online over going out with others?”) had the highest betweenness.
IA17 (“How often do you try to cut down the amount of time you spend online and fail?”) and IA19 (“How often
do you choose to spend more time online over going out with others?”) demonstrated the highest closeness.
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Internet Addiction

IA1:How often do you find that you stay online longer than you intended?
1A2:How often do you neglect household chores to spend more time online?
IA3:How often do you prefer the excitement of the internet to intimacy with your partner?
IA4:How often do you form new relationships with fellow online users?
IAS:How often do others in your life complain to you about the amount of time you
spend online?
1A6:How often do your grades or school work suffer because of the amount of
time you spend online?
IA7:How often do you check your email before something else that you need to do?
IA8:How often does your job performance or productivity suffer because of the
internet?
1A9:How often do you become defensive or secretive when anyone asks you
what you do online?
1A10:How often do you block out disturbing thoughts about your life with soothing
thoughts of the internet?

or fantasize about being online?
1A16:How often do you find yourself saying “just a few more minutes® when online?

4

1A11:How often do you find yourself anticipating when you will go online again?

IA12:How often do you fear that life without the internet would be boring, empty,
and joyless?

1A13:How often do you snap, yell, or act annoyed if someone bothers you while you
are online?

IA14:How often do you lose sleep due to being online?

1A15:How often do you feel preoccupied with the internet when off-line,

IA17:How often do you try to cut down the amount of time you spend online and fail?
|A18:How often do you try to hide how long you' ve been online?

IA19:How often do you choose to spend more time online over going out with others?
1A20:How often do you feel depressed, moody, or nervous when you are off-line,

‘ which goes away once you are back online?
‘ Peer Attachment

PT: peer trust
PC: peer communication
PA: peer alienation

Fig. 1. Network model estimation of loneliness, Internet addiction, and peer attachment among adolescents
(N=782). Notes: In the diagram, the orange nodes (IA1-IA20) indicate Internet addiction items, and the
blue nodes (PA, PC, and PT) indicate dimensions of peer attachment. The purple line represents positive
correlations. The red line represents negative correlations.

Strength

Betweenness Closeness

PT -
PC A
PA

IA20 -

IA19

IA18 -

IA17 -

IA16 -
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IA4 -
IA3 -
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IA1 4
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0 1 2 -2 -1 0 1

Fig. 2. Centrality indices of the network. Notes: The X-axis represents the standardized z-scores of the edge
strength. The Y-axis represents the nodes (variables).

Scientific Reports |

(2025) 15:10711 | https://doi.org/10.1038/s41598-025-95526-5 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Bridge Expected Influence (1-step)

Fig. 3. Standardized bridge centrality indices of each node in peer attachment and Internet addiction network
model.

Additionally, the standardized bridge excepted influence (1-step) for peer attachment and Internet addiction is
shown in Fig. 3. Our analysis revealed that peer communication was the bridge between peer attachment and
Internet addiction.

Network accuracy and stability

We evaluated the accuracy and stability of the network model. The bootstrapped confidence intervals for the edge
weights are presented in Fig. S1, where the smaller gray area indicates higher accuracy. CS-coefficient was used to
assess the stability of the centrality indices of this network. The stability of these centrality estimates is shown in
Fig. S2, which reveals a high level of stability for strength (CS-coefficient=0.75), closeness (CS-coefficient=0.67),
and betweenness (CS-coefficient=0.28). The edge also had good stability (CS-coefficient=0.75). Fig. S4 and
S5 display the results of bootstrapped difference tests between edge weights and between node strength.
Opverall, this network had good accuracy and stability. Also, we had a good stability level of bridge stability (CS-
coefficient=0.75), as shown in Fig. S6.

Discussion

This study used the network analysis to explore the relationship between peer attachment and Internet addiction
among Chinese adolescents. We found that peer trust, IA2 (“How often do you neglect household chores to
spend more time online?”), and IA12 (“How often do you fear that life without the Internet would be boring,
empty, and joyless?”) were the central factors in the network model of peer attachment and Internet addiction. In
addition, peer communication acted as a bridge between peer attachment and Internet addiction in the network
model.

The correlation analysis revealed a strong association between peer alienation and Internet addiction, which
supports the Compensatory Internet Use Theory. This suggests that adolescents who feel more alienated from
their peers are likely to turn to the Internet to fulfill their social needs. However, correlation analysis only indicates
the relationship between two variables. Network analysis considers the association among all variables, revealing
indirect relationships and the overall network model. Based on Attachment Theory, the three dimensions of
peer attachment represent distinct attachment needs. We are interested in identifying which peer attachment
needs could best prevent adolescent Internet addiction when fulfilled. Network analysis identified peer trust as a
central factor within the network model. Peer trust refers to adolescents seeking understanding and respect for
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their needs and desires from their peers!!. When adolescents perceive a lack of understanding or respect from
their peers in real life, they may turn to compensatory social activities online?>*>46. Additionally, IA2 (“How
often do you neglect household chores to spend more time online?”) and IA12 (“How often do you fear that
life without the Internet would be boring, empty, and joyless?”) exhibited higher strength than other nodes in
the network model. Ignoring responsibilities and experiencing significant emotional fluctuations are common
symptoms observed in individuals with addiction?. Our findings are consistent with previous studies****. When
adolescents are overly addicted to the Internet, ignoring their responsibilities, and experiencing mood swings
when offline, it is a clear sign to intervene.

Simultaneously, our findings indicated that peer communication may serve as a bridge between peer
attachment and Internet addiction. This indicates that peer communication plays a pivotal role in connecting
the subnetworks of peer attachment and Internet addiction within the network model. Adolescents are more
sensitive to the emotional feedback and judgment of their peers®. This feedback and support are precisely
what adolescents obtain through high-quality communication with their peers in daily life. When adolescents’
need for emotional connection is unmet through real-life peer interactions, they often turn to increased online
socialization as a compensatory measure. However, adolescents with Internet addiction are likely to prioritize
online engagement over real-life peer interactions®'. The absence of substantial real-life interactions prompts
them to become more active on the Internet to compensate for the need to socialize. Prolonged socializing on
the Internet may make it more difficult for them to interact with people in real life>>>,

Through network analysis, we identified the central factor and the bridge in the network model of peer
attachment and Internet addiction. Peer trust plays the central factor in influencing other factors in the network
model. This suggests an association between higher levels of trust in peers and more frequent reports of
deeper and more meaningful communication among adolescents. Similarly, there appears to be a correlation
between perceptions of peer unreliability and self-reported feelings of alienation. However, it is important
to note that these findings do not establish a causal relationship because the study was a cross-sectional
design. Our findings are consistent with Attachment Theory, which posits that trust is fundamental to peer
relationships!**. Moreover, our analysis indicated that peer communication serves as a bridge between peer
attachment and Internet addiction. Both correlation and network analyses indicated a significant association
between peer communication and peer trust, suggesting that peer trust may impact Internet addiction in
adolescents through its influence on communication. When adolescents lose trust in their peers, they are likely
to decrease their communication with them, subsequently increasing their reliance on compensatory online
socialization®®. This result also consistent with the Compensatory Internet Use Theory'®. Based on our study
findings, establishing trust among peers is crucial. It promotes communication between adolescents and their
peers in real life, instead of relying on compensatory social interactions through the Internet>>*°. While the
Internet offers adolescents a convenient platform for socializing, excessive reliance on online interactions can
negatively impact their social skills and emotional development. Compared to real-life social interactions, online
interactions lack non-verbal cues, such as body language and facial expressions, which play a significant role
in conveying emotions and intentions>’. Studies suggest that the absence of these cues in online interactions
can impair interpersonal perception, potentially increasing the risk of misunderstandings and conflicts®®.
Furthermore, online interactions often consist of simple information exchange and lack the emotional depth
and complexity of real-life social interactions®®*’. Prolonged dependence on online interactions may lead to
superficial emotional connections, which can adversely affect the mental health®®*and social adaptation of
adolescents®® in adolescents. Therefore, it is important for adolescents to promote real-life communication.

However, several limitations should be acknowledged in this study: (1) This study was a network analysis
based on cross-sectional survey data and was unable to explore the causal relationship between peer attachment
and Internet addiction; (2) The sample population was drawn from a specific geographic area and was not
evenly distributed across age and grade levels, which may restrict the generalizability of the findings; (3) All
measurements were by self-report and may be subject to bias; (4) Additionally, this study did not consider
potential confounding variables stemming from parental attachment, which could also play a significant role
in influencing the relationship between peer attachment and Internet addiction. This oversight may limit the
comprehensive understanding of the factors contributing to Internet addiction among individuals. Future studies
could further observe the relationship between peer attachment and Internet addiction through a longitudinal
research design and consider incorporating measures of parental attachment to address these limitations.

Conclusions

This study used network analysis to explore the associations between the three dimensions of peer attachment
and Internet addiction among adolescents. We found that peer trust was the central factor in the network model.
By enhancing adolescents’ trust in their peers and promoting communication and interaction in real life, we
can effectively alleviate their Internet addiction. Our findings provide evidence for the feasibility of intervening
in adolescent Internet addiction from the perspective of peer relationships. We hope that our study can assist
in formulating strategies to prevent adolescent Internet addiction, such as enhancing parental supervision and
promoting positive online activities.

Data availability
The datasets used during the current study available from the corresponding author on reasonable request.
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