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Supplementary material

Network analysis procedure
Item check
Means, standard deviations (SDs), kurtosis, and skewness were inspected. Informativeness and redundancy of all items were checked by R package networktools 1.5.0 (P. Jones, 2022). For informativeness, items whose SD was one standard deviation below all items’ mean SD should be excluded (i.e., poorly informative). For redundancy, if more than 75% of correlation coefficients between two variables and all other variables were not significantly different, these two variables were considered to be redundant and one of them should be excluded.
Symptom network estimation and indices
The symptom networks were estimated by the extended Bayesian information criterion (EBIC) graphical least absolute shrinkage and selection operator (LASSO) method (Epskamp & Fried, 2018). The correlation matrix was shrunk to obtain a sparser and easier network structure. Each node in the network represented a symptom, and each edge represented the adjusted correlation coefficient between two nodes. Line thickness represented the strength of association. Red and blue edges represented negative and positive correlations, respectively. The R package boootnet 1.4.3 (Epskamp et al., 2018) and qgraph 1.6.9 (Epskamp et al., 2012) were used for network estimation and visualization.
The expected influence (EI) was used to characterize the node centrality. The EI of a node was calculated by adding up the values of all edges connected to this node, which represented the importance and influence of this symptom in the network (Robinaugh et al., 2016). The R package qgraph 1.6.9 was used to calculate EI values  (Epskamp et al., 2012). We also calculated each node’s predictability (i.e., R2) by the R package mgm 1.2-12 (Haslbeck & Waldorp, 2020).
Bridge symptoms represented the channel linking different disorders (Jones et al., 2021). Referring to the previous research (Sánchez Hernández et al., 2021), we chose bridge symptoms on the criterion of standardized values of bridge strength ≥ 1 in the present research.
Cross-lagged panel network estimation and indices
The cross-lagged panel network (CLPN) was conducted to explore the interrelationships between different mobile phone addiction symptoms and social anxiety symptoms by using glmnet package (Friedman et al., 2010). A CLPN can depict how nodes (i.e., specific symptoms) at the first time point predict nodes at the second time point after adjusting all other variables at the first time point, whereas other longitudinal network estimation methods require data from at least three time points (Epskamp, 2020). Each edge in the CLPN signified a directed regression path: the edges of each node pointing to itself signified the autoregression coefficients, and the edges pointing to other nodes signify the cross-lagged regression coefficients. The thickness and color depth of the edge represented the strength of this regression path. Green and red arrows signified positive and negative effects, respectively. As in the cross-sectional networks, we applied the LASSO method to shrunk small regression path to 0 and chose the best penalized model with a 10-fold cross-validation tuning parameter (Schlechter et al., 2022). 
For directed CLPNs, there are two centrality indices: in expected influence (IEI) and out expected influence (OEI). IEI was calculated by summing up all values of outgoing edges connected to a symptom, which signified the extent to which one symptom predicts the other. OEI was calculated by summing up all values of incoming edges connected to a symptom, which signified the extent to which one symptom is predicted the other. 
Network comparison
The network comparison test (NCT) was used to assess the network structure invariance (distributions of edge weights between two networks) and global strength invariance (sum of all edge weights between two networks) in the symptom network. NCTs were conducted by the R package NetworkComparisonTest 2.2.1 (van Borkulo et al., 2022).
For CLPNs, we calculated the IEI, OEI, and the average edge weight between low-FoMO and high-FoMO groups across waves 1 and 2 and then performed the Mann-Whitney U test in the two networks. As suggested by Vargha and Delaney (2000), Vargha and Delaney’s A was used to determine the effect sizes for the nonparametric tests, with 056–0.64 or 0.34–0.44 being small effect sizes, 0.64–0.71 or 0.29–0.34 being moderate effect sizes; and ≥0.71 or ≤0.29 being large effect sizes.
Network stability
The accuracy and stability of the networks was tested using three bootstrapping approaches implemented by the R package bootnet 1.4.3 (Epskamp et al., 2018). First, we calculated the 95% bootstrapped (1000 iterations) confidence intervals (CIs) of all edge weights. The narrower CIs indicated a more accurate network. Second, we used case-dropping procedure to estimate the stability of centrality indices, which can provide the correlation stability coefficient (CS-C). Generally, CS-C should be ≥ 0.25. Third, we estimated the 95% bootstrapped (1000 iterations) CIs of differences between edge-weights and centrality indices to test whether these differences were statistically significant.
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Table S1. Sociodemographic information (N = 1116).
	
	
	Low FoMO
(N = 727)
	High FoMO
(N = 389)
	p

	Variable
	
	N (%) or 
Mean (SD)
	N (%) or 
Mean (SD)
	

	Gender
	Male
	397 (54.61%)
	177 (45.50%)
	0.005

	
	Female
	330 (45.39%)
	212 (54.50%)
	

	Age
	
	13.83 (1.33)
	14.04 (1.47)
	0.019

	Degree
	Middle School
	673 (92.57%)
	317 (81.49%)
	<0.001

	
	High School
	 54 (7.43%) 
	72 (18.51%) 
	

	Area
	Urban
	 52 (7.15%) 
	 37 (9.51%) 
	0.204

	
	Rural
	675 (92.85%)
	352 (90.49%)
	

	LeftChild
	Yes
	 30 (4.13%) 
	 9 (2.31%)  
	0.161

	
	No
	697 (95.87%)
	380 (97.69%)
	

	OnlyChild
	Yes
	500 (68.78%)
	274 (70.44%)
	0.613

	
	No
	227 (31.22%)
	115 (29.56%)
	

	Weekly Exercise
	Never
	86 (11.83%) 
	70 (17.99%) 
	0.002

	
	1-2
	395 (54.33%)
	225 (57.84%)
	

	
	3-4
	150 (20.63%)
	59 (15.17%) 
	

	
	Above 5
	96 (13.20%) 
	 35 (9.00%) 
	

	Parent
	Good (no argument)
	508 (69.88%)
	170 (43.70%)
	<0.001

	
	Sometimes quarrels (1~2 times per month)
	204 (28.06%)
	181 (46.53%)
	

	
	Usually quarrels (nearly half days per month)
	 10 (1.38%) 
	 26 (6.68%) 
	

	
	Always quarrels (almost every day)
	 5 (0.69%)  
	 12 (3.08%) 
	

	Marriage
	Marriage is good, not divorced
	648 (89.13%)
	321 (82.52%)
	0.003

	
	Divorced
	79 (10.87%) 
	68 (17.48%) 
	



Table S2. The t-test results for data from two time points.
	Group
	Symptom
	t
	df
	p
	Difference [95% CI]
	Cohen’s d [95% CI]

	High FoMO
	SAS1_S – SAS1_F
	-4.52
	388
	< .001
	–0.32 [–0.46, –0.18]
	–0.23 [–0.33, –0.13]

	
	SAS2_S – SAS2_F
	-5.56
	388
	< .001
	–0.40 [–0.54, –0.26]
	–0.28 [–0.38, –0.18]

	
	SAS3_S – SAS3_F
	-7.83
	388
	.011
	–0.54 [–0.68, –0.41]
	–0.40 [–0.50, –0.30]

	
	MPAI1_S – MPAI1_F
	-5.91
	388
	< .001
	–0.30 [–0.40, –0.20]
	–0.30 [–0.40, –0.20]

	
	MPAI2_S – MPAI2_F
	-3.89
	388
	< .001
	–0.23 [–0.35, –0.12]
	–0.20 [–0.30, –0.10]

	
	MPAI3_S – MPAI3_F
	-6.10
	388
	< .001
	–0.38 [–0.50, –0.26]
	–0.31 [–0.41, –0.21]

	
	MPAI4_S – MPAI4_F
	-4.96
	388
	< .001
	–0.29 [–0.41, –0.18]
	–0.25 [–0.35, –0.15]

	Low FoMO
	SAS1_S – SAS1_F
	0.14
	726
	.890
	0.01 [–0.11, 0.13]
	0.01 [–0.07, 0.08]

	
	SAS2_S – SAS2_F
	3.33
	726
	< .001
	0.17 [0.07, 0.27]
	0.12 [0.05, 0.20]

	
	SAS3_S – SAS3_F
	1.61
	726
	.108
	0.09 [–0.02, 0.20]
	0.06 [–0.01, 0.13]

	
	MPAI1_S – MPAI1_F
	4.02
	726
	< .001
	0.12 [0.06, 0.18]
	0.15 [0.08, 0.22]

	
	MPAI2_S – MPAI2_F
	3.94
	726
	< .001
	0.12 [0.06, 0.18]
	0.15 [0.07, 0.22]

	
	MPAI3_S – MPAI3_F
	3.87
	726
	< .001
	0.14 [0.07, 0.21]
	0.14 [0.07, 0.22]

	
	MPAI4_S – MPAI4_F
	4.78
	726
	< .001
	0.16 [0.09, 0.22]
	0.18 [0.10, 0.25]


Note. _F, wave 1. _S, wave 2.


Table S3. The weighted adjacency matrix of SAS and MPAI symptoms (high FoMO group at the first time).
	
	SAS1
	SAS2
	SAS3
	MPAI1
	MPAI2
	MPAI3
	MPAI4

	SAS1
	0
	0.570
	0.210
	0
	0
	0.120
	0

	SAS2
	0.570
	0
	0.340
	-0.110
	0
	0
	0

	SAS3
	0.210
	0.340
	0
	0.140
	0
	0
	0

	MPAI1
	0
	-0.110
	0.140
	0
	0.320
	0
	0.530

	MPAI2
	0
	0
	0
	0.320
	0
	0.290
	0.180

	MPAI3
	0.120
	0
	0
	0
	0.290
	0
	0.330

	MPAI4
	0
	0
	0
	0.530
	0.180
	0.330
	0




Table S4. The weighted adjacency matrix of SAS and MPAI symptoms (high FoMO group at the second time).
	
	SAS1
	SAS2
	SAS3
	MPAI1
	MPAI2
	MPAI3
	MPAI4

	SAS1
	0
	0.570
	0.270
	0
	0
	0.160
	0

	SAS2
	0.570
	0
	0.330
	0
	0
	0
	0

	SAS3
	0.270
	0.330
	0
	0
	0
	0
	0.078

	MPAI1
	0
	0
	0
	0
	0.400
	0
	0.510

	MPAI2
	0
	0
	0
	0.400
	0
	0.280
	0.082

	MPAI3
	0.160
	0
	0
	0
	0.280
	0
	0.400

	MPAI4
	0
	0
	0.078
	0.510
	0.082
	0.400
	0




Table S5. The weighted adjacency matrix of SAS and MPAI symptoms (low FoMO group at the first time).
	
	SAS1
	SAS2
	SAS3
	MPAI1
	MPAI2
	MPAI3
	MPAI4

	SAS1
	0
	0.360
	0.610
	0
	0
	0
	0

	SAS2
	0.360
	0
	0.300
	0
	0
	0
	0

	SAS3
	0.610
	0.300
	0
	0
	0.079
	0
	0

	MPAI1
	0
	0
	0
	0
	0.320
	0
	0.390

	MPAI2
	0
	0
	0.079
	0.320
	0
	0.230
	0.360

	MPAI3
	0
	0
	0
	0
	0.230
	0
	0.420

	MPAI4
	0
	0
	0
	0.390
	0.360
	0.420
	0
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Table S6. The weighted adjacency matrix of SAS and MPAI symptoms (low FoMO group at the second time).
	
	SAS1
	SAS2
	SAS3
	MPAI1
	MPAI2
	MPAI3
	MPAI4

	SAS1
	0
	0.470
	0.560
	0
	0
	0.110
	0

	SAS2
	0.470
	0
	0.230
	0
	0
	0
	0

	SAS3
	0.560
	0.230
	0
	0
	0
	0
	0.100

	MPAI1
	0
	0
	0
	0
	0.440
	0
	0.380

	MPAI2
	0
	0
	0
	0.440
	0
	0.330
	0.200

	MPAI3
	0.110
	0
	0
	0
	0.330
	0
	0.420

	MPAI4
	0
	0
	0.100
	0.380
	0.200
	0.420
	0




[bookmark: _Hlk150180703]Table S7. LASSO cross-lagged regression matrix for high FoMO group. Each number in the matrix represents the regression coefficient of the symptom in the same row on its left side (first-time point), predicting the symptom in the same column on its upper side (second-time point).
	
	SAS1
	SAS2
	SAS3
	MPAI1
	MPAI2
	MPAI3
	MPAI4

	SAS1
	0.507 
	0.116 
	0.118 
	0.162 
	0.150 
	0.142 
	0.157 

	SAS2
	0.000 
	0.334 
	0.000 
	0.000 
	0.000 
	0.062 
	0.000 

	SAS3
	-0.042 
	-0.026 
	0.235 
	0.044 
	0.138 
	0.000 
	0.046 

	MPAI1
	-0.008 
	-0.063 
	0.000 
	0.367 
	0.000 
	0.000 
	0.089 

	MPAI2
	0.000 
	0.000 
	0.000 
	0.000 
	0.280 
	0.003 
	0.000 

	MPAI3
	0.157 
	0.125 
	0.096 
	0.000 
	0.066 
	0.359 
	0.181 

	MPAI4
	-0.007 
	0.000 
	0.041 
	0.047 
	0.003 
	0.000 
	0.163 




Table S8. LASSO cross-lagged regression matrix for low FoMO group. Each number in the matrix represents the regression coefficient of the symptom in the same row on its left side (first-time point), predicting the symptom in the same column on its upper side (second-time point).
	
	SAS1
	SAS2
	SAS3
	MPAI1
	MPAI2
	MPAI3
	MPAI4

	SAS1
	0.151 
	0.000 
	0.012 
	0.000 
	0.000 
	0.000 
	0.000 

	SAS2
	0.000 
	0.184 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	SAS3
	0.038 
	0.000 
	0.182 
	0.021 
	0.051 
	0.044 
	0.045 

	MPAI1
	0.000 
	0.000 
	0.000 
	0.322 
	0.040 
	0.055 
	0.098 

	MPAI2
	0.018 
	0.000 
	0.013 
	0.000 
	0.198 
	0.036 
	0.020 

	MPAI3
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.128 
	0.000 

	MPAI4
	0.084 
	0.000 
	0.000 
	0.035 
	0.035 
	0.097 
	0.190 



Table S9. The weighted adjacency matrix of the new small-sized network (first wave).
	
	SAS1
	SAS2
	SAS3
	MPAI1
	MPAI2
	MPAI3
	MPAI4

	SAS1
	0.000
	0.374
	0.637
	0.000
	0.000
	0.000
	0.000

	SAS2
	0.374
	0.000
	0.286
	0.000
	0.000
	0.000
	0.000

	SAS3
	0.637
	0.286
	0.000
	0.000
	0.075
	0.000
	0.000

	MPAI1
	0.000
	0.000
	0.000
	0.000
	0.331
	0.125
	0.283

	MPAI2
	0.000
	0.000
	0.075
	0.331
	0.000
	0.168
	0.476

	MPAI3
	0.000
	0.000
	0.000
	0.125
	0.168
	0.000
	0.359

	MPAI4
	0.000
	0.000
	0.000
	0.283
	0.476
	0.359
	0.000
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Table S10. The weighted adjacency matrix of the new small-sized network (second wave).
	
	SAS1
	SAS2
	SAS3
	MPAI1
	MPAI2
	MPAI3
	MPAI4

	SAS1
	0.000
	0.486
	0.502
	0.000
	0.000
	0.049
	0.000

	SAS2
	0.486
	0.000
	0.290
	0.000
	0.000
	0.000
	0.000

	SAS3
	0.502
	0.290
	0.000
	0.063
	0.000
	0.000
	0.080

	MPAI1
	0.000
	0.000
	0.063
	0.000
	0.472
	0.000
	0.325

	MPAI2
	0.000
	0.000
	0.000
	0.472
	0.000
	0.311
	0.157

	MPAI3
	0.049
	0.000
	0.000
	0.000
	0.311
	0.000
	0.485

	MPAI4
	0.000
	0.000
	0.080
	0.325
	0.157
	0.485
	0.000




Table S11. LASSO cross-lagged regression matrix for the new small-sized CLPN network.
	
	SAS1
	SAS2
	SAS3
	MPAI1
	MPAI2
	MPAI3
	MPAI4

	SAS1
	0.151
	0.000
	0.057
	0.000
	0.000
	0.000
	0.000

	SAS2
	0.000
	0.176
	-0.071
	0.000
	0.000
	0.000
	0.000

	SAS3
	0.038
	0.000
	0.223
	0.004
	0.053
	0.045
	0.055

	MPAI1
	0.000
	0.000
	0.000
	0.307
	0.041
	0.056
	0.108

	MPAI2
	0.018
	0.000
	0.057
	0.000
	0.198
	0.036
	0.022

	MPAI3
	0.000
	0.000
	-0.038
	0.000
	0.000
	0.129
	0.000

	MPAI4
	0.084
	0.000
	0.021
	0.024
	0.036
	0.097
	0.194



Table S12. Network comparison results of the small-sized low-FoMO network and the original low-FoMO network (1000 permutations).
	
	Network structure invariance
	Global strength
invariance

	Wave 1
	M = 0.13
p = 0.69
	S = 0.04
p = 0.78

	Wave 2
	M = 0.06
p = 0.99
	S = 0.05
p = 0.69


Note. M: The value of the maximum difference in edge weights S: The value of the difference in the sum of all edge weights.

Table S13. The Mann‒Whitney U test between the small-sized sample CLPN and the original low-FoMO CLPN for average edge weight between edges from the SAS to MPAI community and edges from the MPAI to SAS community and IEI/OEI of each community in cross-lagged panel networks.
	
	Z
	p
	Effect sizes

	IEI
	-0.19
	0.88
	0.47

	OEI
	-0.06
	0.97
	0.49

	Edges from SAS to MPAI
	-0.21
	0.83
	0.48

	Edges from MPAI to SAS
	-0.24
	0.82
	0.48



Table S14. Network comparison results of the small-sized low-FoMO network and the high-FoMO network (1000 permutations).
	
	Network structure invariance
	Global strength
invariance

	High-FoMO -Low-FoMO (wave1)
	M = 0.42
p < 0.001
	S = 0.16
p = 0.44

	High-FoMO -Low-FoMO (wave2)
	M = 0.23
p = 0.10
	S = 0.19
p = 0.34


Note. M: The value of the maximum difference in edge weights S: The value of the difference in the sum of all edge weights.

Table S15. The Mann-Whitney U test between the low-FoMO CLPN from the small-sized sample and the high-FoMO CLPN for average edge weight between edges from the SAS to MPAI community and edges from the MPAI to SAS community and IEI/OEI of each community in cross-lagged panel networks.
	
	Z
	p
	Effect sizes

	IEI
	2.24
	0.03
	0.86

	OEI
	0.45
	0.71
	0.57

	Edges from SAS to MPAI
	2.16
	0.03
	0.74

	Edges from MPAI to SAS
	2.25
	0.02
	0.76






[image: ]Figure S1. Original network structures. A, high FoMO group at the first time point. B, high FoMO group at the second time point. C, low FoMO group at the first time point. D, low FoMO group at the second time point.


[image: ]Figure S2. The results of the bootstrapped difference tests (α = 0.05) for edge-weights were shown in this figure. The color of the boxes indicates whether edge-weights differ significantly from each other (i.e., black) or do not differ significantly (i.e., grey). A, high FoMO group at the first time point. B, high FoMO group at the second time point. C, low FoMO group at the first time point. D, low FoMO group at the second time point.
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Figure S3. Nonparametric bootstrapped difference test for each node’s centrality indices. Grey boxes indicate no significant difference, whereas black boxes indicate a statistically significant difference (p < 0.05). A, high FoMO group at the first time point. B, high FoMO group at the second time point. C, low FoMO group at the first time point. D, low FoMO group at the second time point.
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Figure S4. Autoregressive coefficients of each node for high FoMO and low FoMO group.
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Figure S5. Bootstrapped edge-weights difference tests (α = 0.05) for cross-lagged edge weights. A, high FoMO group. B, low FoMO group.
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Figure S6. Bootstrapped difference test for each node’s OEI and IEI. A, OEI for high FoMO group. B, IEI for high FoMO group. C, OEI for low FoMO group. D, IEI for low FoMO group.
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Figure S7. NCT results between two cross-sectional networks. A, network structure invariance test at the first time point. B, network global invariance test at the first time point. C, network structure invariance test at the second time point. D, network global invariance test at the second time point.


[image: ] 
Figure S8. Longitudinal NCT results. A, network structure invariance test for high FoMO group. B, network global invariance test for high FoMO group. C, network structure invariance test for low FoMO group. D, network global invariance test for low FoMO group.
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Figure S9. The permutation test result between high and low FoMO groups. A, the edge of SAS1-SAS2 between high and low FoMO groups at the first time point. B, the edge of SAS1-SAS3 between high and low FoMO groups at the first time point. C, the edge of SAS1-SAS3 between high and low FoMO groups at the second time point.


[image: ]
[bookmark: _Hlk123094752]Figure S10. Case-dropping bootstrap test of centrality indices. The x-axis indicates the percentage of cases of the original sample included at each step. The y-axis indicates the correlations between the centrality indices from the original network and the indices from the networks re-estimated after excluding increasing percentages of cases. A, cross-sectional network of high FoMO group at the first time. B, cross-sectional network of high FoMO group at the second time. C, cross-sectional network of low FoMO group at the first time. D, cross-sectional network of low FoMO group at the second time. E, CLPN of high FoMO group. F, CLPN of low FoMO group.
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Figure S11. Nonparametric bootstrapped confidence intervals of estimated edges for cross-sectional networks. The red line represents the estimated edge, while the dark area indicates the 95% bootstrap confidence interval. A, high FoMO group at the first time point. B, high FoMO group at the second time point. C, low FoMO group at the first time point. D, low FoMO group at the second time point.
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Figure S12. Nonparametric bootstrapped confidence intervals of CLPNs. A, high FoMO group. B, low FoMO group.
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Figure S13. The main network metrics of the new small-sized sample network and the original network and the NCT results (wave 1) in low-FoMO group. A. The EIs in the original network. B. The EIs in the new network. C. The bridge EIs in the original network. D. The bridge EIs in the new network. 
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Figure S14. The main network metrics of the new small-sized sample network and the original network and the NCT results (wave 2) in low-FoMO group. A. The EIs in the original network. B. The EIs in the new network. C. The bridge EIs in the original network. D. The bridge EIs in the new network. 
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Figure S15. The results of network comparison test between the new small-sized sample and the original sample of low-FoMO group (waves 1 and 2). A. The global invariance test result of wave 1. B. The edge invariance test result of wave 1. C. The global invariance test result of wave 2. D. The edge invariance test result of wave 2.





[image: ]Figure S16. The bootstrapped edge weight CIs and difference test results of edge weights and centralities of the new network and the original network (wave 1). A. The edge CIs of the original network. B. The edge CIs of the new network. C. The edge-weight difference test of original network. D. The edge-weight difference test of the new network. E. The centrality difference test of the original network. F. The centrality difference test of the new network.


[image: ]Figure S17. The bootstrapped edge weight CIs and difference test results of edge weights and centralities of the new network and the original network (wave 2). A. The edge CIs of the original network. B. The edge CIs of the new network. C. The edge-weight difference test of original network. D. The edge-weight difference test of the new network. E. The centrality difference test of the original network. F. The centrality difference test of the new network.
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