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Loneliness during studies n %*
Gender (n = 8,162)
Female 1,405 26.8
Male 835 30.0
Diverse 60 45.8
Age (n = 8,242)
18 - 25 1,555 26.4
26 - 30 543 33.6
31 - 40 193 | 329
41 and older 34 7 24.6
Overall health state (n = 8,227)
(Rather) not affected 541 16.9
Neither affected nor unaffected 566 26.9
Severely/rather affected 1,214 41.9
University culture of open communication (n = 7,268)
Positive perception 1,120 23.6
Neutral perception 551 316
Negative perception 310 40.7
University connectedness (n = 8,114)
(Strong) connectedness 535 19.6
Neutral connectedness 424 23.0
‘Weak connectedness 1,346 38.1
Type of university (n = 8,437)
University 2,106 29.6
University of applied sciences 226 20.9

*The percentages are calculated based on students who responded both to the loneliness item

and to the other corresponding items.
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Individual level

Inter-personal level

University level

Loneliness at university

Variables Model 1 Model 2 Model 3
(n 6,655) (n  6,665) (n  6,665)
OR 95% ClI OR 95% ClI OR 95% ClI
Female (ref.) 1.00 1.00 1.00
Gender Male 1.40 (124 - 1.58) | 142 (124 -161) | 143 (126 - 1.63)
Diverse 1.65 (107 -253) 160 (1.00 - 259)  1.69 (1.04 - 2.73)
18-25 (ref.) 1.00 1.00 1.00
26-30 123 (1.07 - 1.41) 1.06 (0.91 - 1.24) 1.07 (0.92 - 1.25)
e 31-40 121 (0.98 -150) | 097 077 -123) | 1.02 (0.81 - 1.29)
41 and older 0.82 (0.52-130) | 071 043 -1.19)  0.77 (0.46 - 1.29)
(Rather) not 1.00 1.00 1.00
affected (ref.)
Overall health state Neither affected 1.87 (1.60 - 2.17) 1.55 (1.32 - 1.82) 1.56 (1.33 - 1.84)
nor unaffected
Severely/rather affected 3.62 (3.16 - 4.15) 2.64 (2.27 - 3.06) 2.62 (2.26 - 3.05)
Social support among students 0.30 (0.28 - 0.33) 0.31 (0.29 - 0.34)
‘ Lecturers support 1.03 (095-1.12)  1.08 (0.99 - 1.18)
Positive perception (ref.) 1.00
Untvessitaultarerot Neutral perception 0.92 (080 - 1.07)
open communication
Negative perception 0.99 (0.80 - 1.23)
(Strong) 1.00
connectedness (ref.)
University:connectedness Neutral connectedness 0.93 (0.78 - 1.11)
Weak connectedness 1.43 (123 - 1.67)
‘ University engagement 0.90 (0.83 - 0.97)
‘ University (ref.) 1.00
TypEaEtRIErity University of 076 (063 - 091)
applied sciences

OR, Odds Ratios CI, Confidence Intervals (ref.), Reference category.
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Gender

Female 206 97 34 36 31 8
Male 24 2 0 0 16 6
Age, years 26.58 24.56 2471 2378 3523 23.64
11.82 10.18 8.59 757 16.15 8.54
BMI, kg/m2 22.53 15.05 16.19 2198 43.81 20.93
10.02 1.62 131 3.88 9.28 1.89
Duration of the disorder, years 6.90 5.50 6.54 8.30 8.68 8.90
8.02 727 7.64 744 9.82 824
Living condition
With parents 165 82 25 25 23 10
With partner 30 a 3 4 10 4
Alone 35 8 6 7 14 0
Employment status
Occupied 84 28 13 8 34 7
Unemployed 84 38 12 21 9 4
Students 56 33 9 7 4 3
EDEQ global score 412 4.02 434 4.77 348 4.82
131 1.35 1.35 1.00 118 0.93
CTQ global score 44.12 36.20 44.82 50.86 50.34 60.14
17.97 11.73 21.07 13.29 20.38 23.66
UCLA loneliness scale 49.00 4879 49.82 48.67 4879 50.00
12.16 12.00 10.97 14.08 12.71 10.21

The table reports the mean and standard deviation for continuous variables and raw counts for categorical variables. ED, eating disorder; AN, anorexia nervosa; r, restrictive; bp, binge-purge; BN,
bulimia nervosa; BED, binge eating disorder; OSFED, other specified feeding and eating disorder; BMI, body mass index; EDEQ, eating disorder examination questionnaire; CTQ, childhood

trauma questionnaire.
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Regression Overall it index Significance of regression

equation coefficient
Result variable Predictive variable B
Gender 0529 0.279 37134 0.148 3321%
Age 0.061 1141
Short video addiction
Grade -0073 -1.385
Loneliness 0.489 112030
Gender 0517 0.267 34929 -0.092 ~2060%
Age ~0.006 ~0.102
Social support
Grade -0.112 -2091%
Loneliness ~0.484 ~10990%+*
Gender 0444 0.197 18.783 ~0.264 —5.585%+*
Age 0.024 0430
Physical activity Grade ~0.009 ~0.161
Loneliness ~0.161 —3.048%
Social support 0.203 37884
Gender 0565 0319 29715 0.090 1979
Age 0.064 1231
Grade -0.092 -L772
Short video addiction
Loneliness 0.388 7.855%%
Social support ~0.119 ~2383%
Physical activity ~0.166 ~3513%5

p<0.05, *#p<0.01, *+p<0.001.
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Benefit Effect BootSE Bootstrap 95% Proportion

type value Cl of relative
effect
Boot  Boot
LLCI ULCI
Indirect
0,058 0028 0.003 o 1186%
effectl
Indirect
0.027 0011 0.008 0051 5.52%
effect2
Indirect
0016 0.007 0006 0032 3.27%
effect3
Total
indirect 0101 0028 0045 0157 2065%

effect
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N Effect size Pooled 95%Cl

within
9 3,663,205 Prevalence 032 0.19-0.44 189882.63
3 288,177 Crude HR 158 118198 820
Suicide attempt
288,177 Adjusted HR 145 113-1.77 1051
5 596115 Crude HR 207 122-291 2945
ide death
8 3,442,869 Adjusted HR 127 1.06-1.48 215

K= Number of studies; N'= Number of respondents; AHR: Adjusted Hazard Ratio; 9% CI=95% Confidence Interval.

100

82.66
7731
79.00

59.48

Tau

02 004
030 009
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Subgroup AHR 95% CI ithin 12(%) P for difference
Gender
Female 5 367,948 107 0.93-120 157 0
0.02
Male 5 308,792 126 115-1.37 9.89 5956
Continent
Europe 6 652941 140 1.01-180 13.80 66.04
America 1 2,685,400 123 0.88-1.58 - - 080
Asia 1 104,528 121 024-2.19 - =
Sample type
‘The general 4 3,305,352 133 1.05-1.61 1126 47.14
population
07
Patients with 4 137,517 123 0.80-1.67 698 6430
psychiatric problems
Length of follow-up (year)
<10 4 583,227 149 0.95-2.02 1083 6110
032
10 4 2,859,642 120 101-139 1043 5120

K= Number of studies; N = Number of respondents; AHR: Adjusted Hazard Ratio; 95% CI=95% Confidence Interval. Bold values mean that the P value is < 0.05.
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Variable Cumulative Simultaneous
R?

change F-change

F(,
Age 004 ~003 | 0024
3,154)=34.47%
Sex 0.01 0519
Ethnicity 001 0428
HEL 0.11 <0.001
Block 2
Academic stress 024 0.22 <0.001
Academic expectations 0.06 <0.001
Block 3
University friends G,
0.05 0.00 0993
identity 3,149)=69.34*
Universit
Y =0.07 <0.001
identification
Multiple grouy
FRER 0.00 0.966
‘membership
Block 4
FQ,
Social isolation o 035 <0001
3,148) =620.62*
Block 5
Intolerance of G,
0.03 0.17 <0.001
uncertainty 3,145) =58.30%
Diagnosis of
—0.04 0.007
COVID-19
Online teaching =0.11 <0.001

*p<0.001.
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Records identified initially by PubMed (n

=370), Embasc (n = 479), Web of science

(n=370), PsycINFO (n = 291), Scopus (n = 470), ProQuest (n = 618), CNKI (n =27),
‘WANFANG (n = 158), and additional records identified through other sources (n =

0), total n = 2,783

Studies excluded due to duplicated (n = 1,800)

Examined studies by title and abstract (n = 983)

AmqiByg

Excluded based on title and abstract (n = 843)

Full-text articles were evaluated for eligibility (n = 140)

papnjouf

Excluded based on full-text (n = 131)

No eligible data (n = 86)
Cross-sectional study (n = 32)
Case control study (n = 11)

Full text cannot be obtained (n = 2)

Studies included in qualitative synthesis (n = 9) I

Studies excluded due to lack of effect size and 95% CI

(n=0)

| Studies included in quantitative synthesis (overall meta-analysis) (n = 9) J
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Authors, Country Design Follow-up  Cohort Sample (% Age/ Sample Living Suicide evaluation

ear duration  designation Male) range  type alone (%)
¥ g 4 o Measure Forms Prevalence
Mean (SD) %
(%)
24years Patients with
Aaltonen etal. Prospective Finnish population-
Finland 56,826 (44.32) 218 depressive 2940 Register data D 455
) study 19912014 | based cohort
disorder
106years Canadian census
Burrows etal. Prospective ‘The general
Canada ‘mortality follow-up 2,685,400 225 125 Census D 150
as) study 1991-2001 population
study cohort
Eriksson etal. Prospective 12years ‘The Swedish stroke Patients with SA 0.45
Sweden 220336 (51.26) 218 47.49 Register data
49 study 20012012 register stroke D 0.12
10years Swedish national
Hansson etal. Prospective quality register for Patients with
Sweden 12850 (37.70) | 4784160 5555 Register data D 070
G0y study 20042014 | bipolar affective bipolar disorder
disorder
Poudel-Tandukar Prospective 13.2years ‘The Japan public ‘The general Male: 0.58
Japan 104,528 (47.48) 40-69 451 Register data D
etal. (1) cohort study 1990-2005 | health center population Female: 0.21
Syears Patients with SA 220
Rahman et al, Prospective Nationwide register common
Sweden 46745 (33.68) 18-64 4190 Register data
61 cohort study 2006-2010 | data mental D 040
disorders
Schneider etal. Prospective MONICA/KORA The general
Germany 12years 12,888 (50.10) 2574 2131 Medical records D 030
3) cohort study Augsburg surveys population
9years ‘The general
Prospective
Shawetal.(15) | UK UK Biobank cohort | 502,536 (46.50) 37-73 adult 1849 Register data D 005
cohort study 2006-2018
population
Syears Patients with SA 580
Prospective Population-based
Wangetal.(32) | Sweden 21,096 (40.05) 16-64 depressive 5340 Register data
cohort study 2006-2010  prospective cohort s D 070
isorders

SD, Suicide death; SA, Suicide attempt; DI, Beck Depression Inventory.
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R2change  F-change B P
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Age 003 4, 000 0833
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Sex 002 0184
Ethnicity -002 0120
HEI 006 <0001
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Academic stress 029 F2, 023 <0001
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Academic 009 <0001
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University 002 002 012
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University ~001 0619
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‘membership

Block4

Social isolation 009 K1, 026 <0001
3,148)=469.95%

Block 5

Intolerance of 007 G, 031 <0001

uncertainty 3,145)=139.68*

Diagnosis of ~000 | 0867

CovID-19

Online teaching ~010 <0001

#p<0.001





OPS/images/fpsyg-16-1558363/crossmark.jpg
©

|





OPS/images/fpubh-12-1444820/crossmark.jpg
©

2

i

|





OPS/images/fpsyg-16-1558363/fpsyg-16-1558363-g001.gif
S e






OPS/images/fpsyt.2025.1675314/crossmark.jpg
©

2

i

|





OPS/images/fpsyt.2025.1469811/table3.jpg
| am lonely in my studies

Response options n
(1) strongly disagree 2,095 24.8
(2) disagree 2,236 26.5
(3) neither disagree, nor agree 1,724 20.5
(4) agree 1,335 15.8
(5) strongly agree 1,047 124

Loneliness during studies

Perceived loneliness during studies (4-5) 2,382 28.2

No perceived loneliness during studies (1-3) 6,055 71.8
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Project Effect size Standard error Proportion of total effect (%)
Total effect -0.778 0.029 —0.866 —0.751 100
Direct effect —0342 0.081 —0.506 —0.188 43.96
Total indirect effect —0.436 0.065 —0.606 —0345 56.04
X-MI-Y —0.114 0.049 —0222 —0.024 14.65
X-M2-Y ~0.140 0.049 —0.263 —0.062 17.99
X-M3-Y —0.057 0.027 —0.117 —0.01 7.33
X-M1-M2-Y —0.086 0.031 —0.161 —0.036 11.05
X-M2-M3-Y —0.024 0013 —0.061 —0.006 3.08
X-M1-M2-M3-Y —0.015 0.008 —0.036 —0.004 1.93

X, family resilience; M1, social support; M2, family functioning; M3, psychological capital; Y, loneliness.
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Domain

Variables

Assessment

Response

Dependent variable

Loneliness

Independent variables

‘T am lonely in
my studies’

options

(1) ‘strongly
disagree’

(2) ‘disagree’

(3) ‘neither disagree,
nor agree’

(4) “agree’

(5) ‘strongly agree’

il
T identify with the : e ,e
Gender followi der’ male
ollowing gender diverse’
18-25 years’
A T belong to the 26-30 years’
& following age group’ | 31-40 years’
‘41 and older’
Individual
level (1) ‘severely
affected’
2) ‘rather affected’
‘In the last two ( )(ra. er atlecte
(3) ‘neither affected,
Overall months of my K
A nor unaffected’
health state studies, my overall .
tate of health R (4) ‘rather not
state of health was
affected’
(5) ‘not affected
at all’
“There are tensions
and conflicts among
the students’
“The (personal)
relationships among (1) “strongly
the students in my di >
. isagree
Social support | OWrse of studies (2) “disagree’
among are good (3) ‘neither disagree,
students “In my course of nor(agree’
studies, the students (©) (agree ,
mutually support (5) ‘strongly agree
each other’
‘In my course of
studies, it is easy to
connect socially’
Inter-
personal level ‘My lecturers show
appreciation for the
individual students’
‘My lecturers
support cooperation
among students (1) ‘strongly
(e.g., through disagree’
Lecturers’ group work)’ (2) “disagree’
(3) ‘neither disagree,
support My 1 5
y lecturers are nor agree
approachable in (4) ‘agree’
case of (5) ‘strongly agree’
personal problems’
My lecturers are
overall sufficiently
available outside of
the courses (e.g.,
office hours,
email contact)’
(1) “strongly
Chifsuiy ‘Over?.ll, people disa(gr.ee’ ’
ciifiiee of experience a culture | (2) ‘disagree
of open (3) ‘neither disagree,
open
P . communication at nor agree’
communication R N . s
the university (4) “agree
(5) ‘strongly agree’
(1) ‘strongly
disagree’
2) ‘di 3
University ‘I feel connected to @ 2 1§agree .
) (3) ‘neither disagree,
connectedness = my faculty o
nor agree
(4) ‘agree’
(5) ‘strongly agree’
Universi ‘T am committed to
niversi
level ty issues related to my
course of studies
(e.g., student council,
committee work,
teaching
evaluations)’ (1) “strongly
disagree’
Universi ‘T make a (2) ‘disagree’
niversi
ty contribution to the (3) ‘neither disagree,
engagement 5
further development | nor agree
of my course (4) ‘agree’
of studies’ (5) ‘strongly agree’
‘T am involved at
my university (e.g.,
General Students’
Committee,
university groups)’
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Variables Mean

Gender (n = 8,369)

Female 5,361 64.1
Male 2,874 343
Diverse 134 16

Age (n = 8,449)

18 -25 6,037 715
26 - 30 1,657 19.6
31-40 604 7.1
41 and older 151 1.8

Overall health state (n = 8,329)

(Rather) not affected 3,230 38.8

Neither affected nor unaffected 2,162 26.0
Severely/rather affected 2,937 353

Type of university (n = 12,874)
University 10,908 847
University of applied sciences 1,966 153

University culture of open communication (n = 7,430)

Positive perception 4,837 65.1
Neutral perception 1,807 243
Negative perception 786 10.6

University connectedness (n = 8,201)

(Strong) connectedness 2,765 337

Neutral connectedness 1,864 227

Weak connectedness 3,572 436
Social support among students 8,585 3.70 0.82
Lecturers support® 8,915 3.47 0.78
University engagement® 8,315 231" 0.89

SD, standard deviation; *1 to 5, higher score indicates higher level of satisfaction with variable.
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Independent variable

Duration of illness

method

Assignme|

<1 month = 1,2 month—3 month = 2, 4 month—5 month = 3, more than 6 months = 4

Place of residence

Urban = 1, rural = 2

Marital status

Unmarried = 1, Married = 2, Divorced = 3, Widowed = 4

Educational level

Elementary school = 1, Junior high school = 2, High school = 3, University or above = 4

Per capita monthly household income

<2,000 yuan per month = 1,2,000-5000 yuan per month = 2, > 5,000 yuan per month =3

Social media usage

Yes=1,No=2

‘Community resource availability

Good = 1, Average = 2, Poor = 3

Participation in social activities

Yes=1,No=2

Type of stroke

Ischemic stroke = 1, Hemorrhagic stroke = 2

ADL

Mild dependency = 1, Moderate dependency = 2, Severe dependency = 3

The number of combined diseases

0 case = 1, | case = 2, 2 case = 3, more than 3 case = 4
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Ite Regression coefficien value P VIF
Place of residence —0918 —0.594 0.553 1.308
Marital status 0.396 0.385 07 1.120
Educational level 1.245 1.184 0.238 1.477
Per capita monthly household income —2.58 —2.236 0.026 1.767
ADL 5.031 3.843 <0.001 1.615
Social media usage 1.769 1.044 0.298 1.793
‘Community resource availability 6.691 5.862 <0.001 1.638
Participation in social activities 4918 2793 0.006 1.082
Type of stroke 2.283 0.632 0.528 1.408
The number of combined diseases 0.294 0.391 0.696 1.146
Duration of illness —3.45 —5.858 <0.001 1.195

F=33.779, P < 0.001, R*

626, adjusted R? = 0.607; VIE, variance inflation factor.
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Project Loneliness Family resilience Social support Family Psychological
functioning capital

Loneliness 1

Family resilience —0.738* 1

Social support —0.715* 0.618* 1

Family functioning —0.745* 0.604* 0.614* 1

Psychological capital —0.684* 0,520 0.542%* 0533 1

**P <001
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Predictor va

Social support Family resilience 0.535 0.731 0.057 8.783 P <0.001 0.64 0.806
Family functioning Family resilience 0.569 0.440 0.016 4.289 P <0.001 0235 0.626
Social support 0.371 0.023 3.703 P <0.001 0.163 0.554
Psychological capital Family resilience 0453 0264 0289 2395 0017 0017 0471
Social support 0234 0.392 2285 0.022 0.032 0.466
Family functioning 0250 1.689 2485 0.013 0.053 0.476
Loneliness Family resilience 0.806 —0.342 0.368 —4.934 P <0.001 —0.506 —0.188
Social support —0.157 0.485 —2.501 0.012 —0.302 —0.031
Family functioning —0.319 2.183 —4.962 P < 0.001 —0.467 —0.182
Psychological capital —0.216 0.098 —4.485 P <0.001 —0.312 —0.125
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Item Category Rate (%) Item Category N
Gender Male 130 55.6 Type of health insurance Urban Resident 176 752
Insurance
Female 104 44.4 Urban Employee 58 24.8
Insurance
Age 60-70 103 44.0 Social media usage None 0 0.0
71-80 110 47.0 Yes 105 44.9
>80 21 9.0 No 129 55.1
Place of residence Urban 98 41.9 Community resource Good 101 432
availability
Rural 136 58.1 Moderate 81 34.6
Marital status Unmarried 0 0.0 Poor 52 222
Married 201 85.9 Participation in social Yes 90 38.5
activities
Divorced 1 0.4 No 144 61.5
Widowed 32 13.7 Ischemic 225 96.2
Living arrangements Living Alone 20 85 Stroke type Hemorrhagic 9 38
Living with Spouse 176 752 Frequency of stroke First episode 175 748
incidents
Living with Children 2 9.4 Multiple episodes 59 252
Living with Spouse and 13 56 Activities of daily living Mild dependence 173 73.9
Children (ADL)
Other 3 13 Moderate dependency 44 18.8
Educational level Elementary school 141 60.3 Severe dependency 17 7.3
Junior High School 58 24.8 The number of 0 13 56
combined diseases
High School 32 137 1 48 205
University or above 3 13 2 63 26.9
Occupation Retired 59 252 =3 110 47.0
Farmer 169 722 The duration of the Within 1 Month 65 27.8
illness
Self-employed 4 17 2-3 Months 58 248
Other 2 0.9 4-5 Months 48 20.5
Per capita monthly < 2,000 Yuan/Month 127 54.3 Over 6 Months 63 26.9
household income
2,000-5,000 65 278
Yuan/Month
> 5,000 Yuan/Month 42 17.9
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Negative
symptoms

axb=0.192
95% CI=0.110~0.278

c¢’=0.185

Cognitive
Symploms axb=0.335
95% CI=0.172 ~ 0.503 95% CI=0.079 ~ 0.531

Social
functioning

axb=0.287

depressed
Symptoms axb=0.506
05% CT=0280 ~ (0 758
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Healthy controls Schizophrenia

(N = 201) (N = 223)
Age (year) 37.30 £9.75 37.98 £ 9.91 0.714 0475
Sex 0.335 0.563
Male 98 115
Female 103 108
Height (cm) 167.02 +£22.22 166.56 + 7.63 0.290 0.772
Weight (Kg) 61.80 + 12.38 67.11 £ 12.69 4.356 <0.001
Marital status 36.924 <0.001
Unmarried 75 149
Married 126 74
SAD total score 5.04+ 189 12.52 + 3.39 28.434 <0.001
Social distress 261 + 1.41 6.33 +£2.47 19.245 <0.001
Social avoidance 243+ 1.19 6.18 + 1.89 24.727 <0.001
ITS total score 99.55 +7.17 60.52 + 15.10 34515 <0.001
Special trust factor 51.08 + 4.51 29.11 £9.73 30.309 <0.001
General trust factor 48.47 + 4.44 3141 + 826 26.830 <0.001

Data are presented as Mean + Standard deviation or Number.
ITS, the Interpersonal Trust Scale; SDSS, the Social Disability Screening Schedule,
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Data are presented as Mean + Standard deviation or Number.
PANSS, the Positive and Negative Syndrome Scale; ITS, the Interpersonal Trust Scale; SDSS, the Social Disability Screening Schedule.
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1. UCLALS3 -
2. ZBI 0.569** -
3. DASS-8 0.736** 0.727** -
Alpha coefficient 0.87 0.94 0.93
Mean (SD) ' 6.8 £2.1 13.6 + 6.9 543 + 183

UCLALS3, Three-Item University of California, Los Angeles, Loneliness Scale-version, ZBI,
Zarit Burden Interview, DASS-8, Depression Anxiety Stress Scale-8, SD, standard deviation, **

Correlation is significant at the 0.01 level (2-tailed).
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EFA, exploratory factor analysis.
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Predictors B SE p 95% Cl R2

Model 1

CTQ total score 0.025 0.044 | <0.001  0.016,0.034 0.235
Age -0.038 0.007 | <0.001 | -0.051,-0.024

BMI -0.016 0.007 0.019 | -0.029, -0.003

Model 2

CTQ total score 0.022 0.004 | <0001 = 0.013,0.031 0.275
UCLA loneliness 0.021 0.006 0.001 0.008, 0.033

Age -0.036 0.007 7 < 0.001 | -0.049, -0.023

BMI -0.015 0.007 0.031 -0.028, -0.001

Effect SE p 95% ClI

Total effect 0.025 0.004 | <0001  0.016,0.034

Direct Effect 0.022 0.004 | <0001  0.013,0.031

Indirect Effect 0.003 0.001 0.001, 0.006

Model 1 includes CTQ total score as the predictor variable, with EDE-Q total score as the
dependent variable. Model 2 includes CTQ total score and UCLA Loneliness as predictor
variables. This model tests the effect of childhood trauma on eating disorder symptoms, while
also accounting for the mediating role of loneliness (UCLA), which significantly predicts
eating disorder severity. The increase in R* from Model 1 to Model 2 indicates a stronger
model fit when UCLA loneliness is included. The table reports Models corrected for age
and BML

EDEQ, eating disorder examination questionnaire; CTQ, childhood trauma questionnaire.
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