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[Abstract] Objective To explore the transition patterns of latent classes of depressive symptoms
among postgraduate students and their influencing factors. Methods A prospective cohort study was
conducted. Two waves of survey were carried out on 5 577 postgraduate students from an university in Hubei
Province and another one in Anhui Province in October 2021 (T1) and October 2022 (T2). Self-Rating
Depression Scale and College Students Mental Health Screening Scale were applied respectively to measure

the severities of depressive symptoms and developmental distress. The optimal classification model was
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determined through the fitting indicators of the latent class model, mainly including indicators such as Entropy
value, Lo-Mendell-Rubin (LMR), and Bootstrapped Likelihood Ratio Test (BLRT). Latent transition analysis
was used to obtain the transition probabilities of latent class changes at different time points, and multivariate
logistic regression analysis was employed to identify the factors influencing the latent class transition of
depressive symptoms in the postgraduate students. Results (D The depressive symptoms could be classified
into 3 categories among the postgraduate students (T1: Entropy=0. 85, LMR P<0. 05, BLRT P<0.001; T2:
Entropy=0. 88, LMR P<0. 001, BLRT P<0. 001), that is, a non-depressive symptom group (66. 0% vs 64. 3%),
a mild depressive symptom group (25. 6% vs 26. 9%), and a moderate depressive symptom group (8. 4% vs
8. 8%). (2 The probabilities of each latent class remaining in the original group at time point T2 were 84. 1%,
56.9%, and 26. 6%, respectively. The probability of transition from moderate to mild depressive symptom
group was 41. 3%, and the probability from mild to non-depressive symptom group was 29. 3%. 3 Adaptation
challenges(OR=1. 08, 95%CI: 1. 02 to 1. 16, P<0. 05) and employment stress (OR=1. 05, 95CI: 1. 01 to 1. 10,
P<0. 05) were promoting factors for the transition from non-depressive to mild depressive symptom group.
Romantic troubles (OR=0. 86, 95%CI: 0. 76 to 0. 99, P<0. 05) was an obstructive factor for the transition from
moderate to non-depressive symptom group. Conclusion There are 3 latent categories of depressive
symptoms among postgraduate students. an obstructive factor for the transition from moderate to non-

depressive symptom group. Adaptation challenges, employment stress and romantic troubles are important

factors for the development of depressive symptoms.
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®1 HAAXNKWAOREER (1=5577)
Table 1 Demographic data of the participants (n=5 577)

Variable n Proportion(%)

Gender

Male 3778 67.74

Female 1799 32.26
Grade

First-year postgraduate student 2916 52.29

Second-year postgraduate student 2661 47.71
Ethnic group

Han ethnicity 5480 98. 26

Ethnic minorities 97 1.74
Place of origin

Town 2507 44.95

Rural areas 3062 54.91

Missing value 8 0.14
Whether the child is an only child

Only child 2394 43.93

Not an only child 3175 56.93

Missing value 8 0.14
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Table 2 Fitting indicators of the latent class model of depressive symptoms in postgraduate students

Time  Model  Np LL AIC BIC aBIC Entropy LMR(P) BLRT(P)  Class probability(%)

1-Class 8  -46995.12  94006.24  94059.25 94 033.83 — — — —
2-Class 13 -44155.51  88337.02  88423.16  88381.85  0.84 <0.001  <0.001 72.5/27.5

M 3-Class 18 -42895.17  85826.33  85945.60  85888.41  0.85  0.03  <0.001 66. 0/25. 6/8. 4
4-Class 23 -42025.39  84096.78  84249.19  84176.10  0.89  <0.001  <0.001 64.9/1.2/8.3/25. 6
1-Class 8  -47295.85  94607.71  94660.72  94635.30 — — — —
2-Class 13 -43895.32  87816.64  87902.78  87861.47  0.85 <0.001  <0.001 68.8/31.2

2 3-Class 18 -42498.50  85033.01  85152.28  85095.09  0.88  <0.001  <0.001 64.3/26.9/8. 8
4-Class 23 -41679.11  83404.22  83556.63  83483.54  0.92  0.13  <0.001 60. 6/2. 8/16. 2/20. 4

Np: Number of free parameters; LL: Log likelihood; AIC: Akaike information criterion; BIC: Bayesian information criterion; aBIC: Adjusted

Bayesian information criterion; LMR: Lo-Mendell-Rubin; BLRT: Bootstrapped likelihood ratio test
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symptoms in postgraduate students at time points T1 and T2
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Table3 Characteristics of latent class of depressive symptoms among postgraduate students in each dimension of the SDS scale (x+s)

Time  Latent class Affective symptoms Somatic symptoms

Psychomotor symptoms

Psychological symptoms ~ Depression severity index

Class 1 2.16+0. 42 12.25+2. 12
T1 Class 2 2.35+0. 48 16.21+2.25
Class 3 4.61+0.97 17.68+3.79
Class 1 2.13+0. 36 11.83+2. 15
T2 Class 2 2.34+0. 47 16. 01+2. 36
Class 3 4.52+0.92 17.73+3. 48

3.23+0. 94 13.12+2. 86 0.38
4. 89+0. 83 20. 46+3. 59 0.55
5.24+1.25 20.93+4. 16 0.61
3.07+0. 89 12.62+2. 87 0.37
4. 83+0. 80 20. 56+3. 76 0.55
5.12+1. 15 20.33+3.95 0. 60

SDS scale: Self-rating depression scale; T1: The year of 2021; T2: The year of 2022

R4 HREMBERBELNZ AHEEHE (%)

Table 4 Probability of transition between latent class of depressive symptoms among postgraduate students (%)

T2
T1
Non-depressive symptom group Mild depressive symptom group ~ Moderate depressive symptom group
Non-depressive symptom group 84.1 12.2 3.7
Mild depressive symptom group 29.3 56.9 13.8
Moderate depressive symptom group 32.1 41.3 26.6
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Table 5 Multivariate logistic regression analysis of transition of depressive symptom subtypes in postgraduate students by

predictor variables

Predictor variable B SE Wald OR 95%CI
Adaptation challenges
T1 Non-DSG—T2 Mild DSG 0.08 0.03 6.36" 1. 08 (1.02~1.16)
T1 Non-DSG—T2 Moderate DSG 0.04 0. 06 0.59 1.04 (0.94~1.17)
T1 Mild DSG—T2 Non-DSG -0.11 0. 04 8.13 0. 89 (0. 83~0.97)
T1 Mild DSG—T2 Moderate DSG -0.03 0. 06 0.39 0.97 (0. 87~1.08)
T1 Moderate DSG—T2 Non-DSG -0. 14 0. 08 2.63 0.87 (0. 74~1.03)
T1 Moderate DSG—T2 Mild DSG 0. 06 0. 08 0. 67 1.07 (0.92~1.24)
Interpersonal distress
T1 Non-DSG—T2 Mild DSG -0.01 0. 04 0.01 1. 00 (0.93~1.07)
T1 Non-DSG—T2 Moderate DSG 0.01 0. 06 0.04 1.01 (0.89~1.15)
T1 Mild DSG—T2 Non-DSG -0.01 0. 05 0.07 0.99 (0.90~1.08)
T1 Mild DSG—T2 Moderate DSG 0.03 0. 06 0.16 1.03 (0.91~1. 16)
T1 Moderate DSG—T2 Non-DSG -0. 05 0. 09 0.25 0.95 (0.79~1.15)
T1 Moderate DSG—T2 Mild DSG -0.08 0.09 0.85 0.92 (0.78~1.10)
Academic pressure
T1 Non-DSG—T2 Mild DSG -0.01 0.03 0.29 0.99 (0.94~1.04)
T1 Non-DSG—T2 Moderate DSG 0.01 0. 05 0.02 1. 00 (0.92~1.10)
T1 Mild DSG—T2 Non-DSG -0.02 0.03 0.38 0.98 (0.92~1.05)
T1 Mild DSG—T2 Moderate DSG 0.02 0. 05 0.19 1.02 (0.93~1.13)
T1 Moderate DSG—T2 Non-DSG -0.07 0.07 0.94 0.93 (0.81~1.07)
T1 Moderate DSG—T2 Mild DSG 0. 04 0.07 0.25 1.04 (0.90~1.19)
Employment stress
T1 Non-DSG—T2 Mild DSG 0.05 0.02 5.09° 1. 05 (1.01~1. 10)
T1 Non-DSG—T2 Moderate DSG -0.02 0. 04 0.17 0.98 (0.91~1.07)
T1 Mild DSG—T2 Non-DSG 0.01 0.03 0.21 1.02 (0.95~1.07)
T1 Mild DSG—T2 Moderate DSG 0.01 0. 05 0.03 1.00 (0.92~1. 10)
T1 Moderate DSG—T2 Non-DSG 0.01 0.07 0.04 1.01 (0.89~1.15)
T1 Moderate DSG—T2 Mild DSG 0.01 0. 06 0.01 1.00 (0.89~1.13)
Romantic troubles
T1 Non-DSG—T2 Mild DSG 0.02 0.03 0.39 1.02 (0.96~1.08)
T1 Non-DSG—T2 Moderate DSG 0. 04 0. 05 0.83 1. 05 (0.95~1.15)
T1 Mild DSG—T2 Non-DSG 0.02 0.03 0.26 1.02 (0.95~1.09)
T1 Mild DSG—T2 Moderate DSG -0.04 0. 05 0.75 0.96 (0. 87~1.06)
T1 Moderate DSG—T2 Non-DSG -0.15 0.07 4.72" 0. 86 (0.76~0.99)
T1 Moderate DSG—T2 Mild DSG -0.12 0. 07 3.34 0. 89 (0.78~1.01)

Non-DSG: Non-depressive symptom group; Mild DSG: Mild depressive symptom group; Moderate DSG: Moderate depressive
symptom group; T1: The year of 2021; T2: The year of 2022. a: P<0. 05, b: P<0. 01
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