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Abstract
This study aimed to examine the stability of depression subtypes over time or the multiple factors and mechanisms that 
influence these subtypes. Data from two waves of the China Health and Retirement Longitudinal Study (CHARLS) for 2013 
(T1) and 2018 (T2), separated by 5 years were included in latent class analysis (LCA) and latent transition analysis (LTA). 
Specifically, scores on the 10-item Chinese version of the Centre for Epidemiological Studies Depression Scale (CES-D-
10) of 2,828 Chinese individuals aged 60 years and older were analyzed. Older Chinese adults were categorized into three 
classes based on depressive symptoms: the severe depressive symptoms, the mild depressive symptoms, and transition groups. 
At T2, 70.4% of participants reported severe depressive symptoms, 62.1% reported mild depressive symptoms, and 49.2% 
were placed in the transition group. Patients in the severe depressive symptoms and mild depressive symptoms tended to 
switch to the transition group over time, with probabilities of 21.1% and 28.2%, respectively. Further analysis showed that 
sex, place of residence, marital status, ability to perform activities of daily living (ADLs), self-rated health status, and life 
satisfaction significantly predicted this transition. This study demonstrated a transition pattern of depressive symptoms in 
Chinese older adults. We should pay more attention to key elderly groups such as unmarried women, alcohol consumption, 
and poor self-rated health, rationally plan mental health resources, and establish a dynamic tracking service system to prevent 
the depression and related adverse consequences.
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Introduction

Data from the “2019 WHO Statistical Report” revealed that 
there were more than 350 million people with depression 
worldwide (Herrman et al., 2022), and the prevalence of 
depression is especially high in the elderly population; fur-
thermore, the global prevalence of depressive symptoms is 
as high as 28.4% (Hua et al., 2015; Wang et al., 2020). In 
China, the older adults with depressive symptoms but not 
meeting the diagnostic criteria for clinical depression is 
much larger, with reported prevalence rates ranging from 
20.0% to 33.0% (Li et al., 2014; Tang et al., 2021; Zhang 
et al., 2012), depressive symptoms is often accompanied by 
psychological symptoms such as anxiety, compulsion, and 
fear, is a potential risk factor for suicidal behavior, which not 
only increases the mortality of older adults but also results 
in high medical costs of US $426,700 per capita per year 
(Hsieh & Qin, 2018). Therefore, given increasing population 
aging in China, research has focused on maintaining and 
promoting the physical and psychological health of older 
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adults, implementing early preventive interventions, reduc-
ing the occurrence of depressive symptoms, and thereby 
improving their quality of life (Hu et al., 2022a, b; Moreno-
Agostino et al., 2021).

Current situation of cross‑sectional data study 
on depressive symptoms in population

Some of the existing findings, such as Petkus, AJ have found 
that genetic factors play a greater part in the association 
between depressive symptoms and physical illness for men 
than in women. For both sexes, across all ages, physical ill-
ness can equally trigger social and health limitations that 
contribute to depressive symptoms (Petkus et al., 2017). Fan, 
XW found that the prevalence of depressive symptoms was 
high among middle-aged and elderly people in China, and 
subjective quality of life evaluation, health status and mari-
tal status were the main factors affecting depressive symp-
toms (Fan et al., 2021). In addition, Yuan, L, Fu, C, Sun, 
F and other scholars also found similar results (Fu et al., 
2023; Sun et al., 2020; Yuan et al., 2023). These studies 
on depressive symptoms have used standardized scales, and 
the severity of depressive symptoms in subjects was deter-
mined according to a standardized threshold and used to 
divide individuals into groups (Kong et al., 2018; Zhao B 
& C., 2018). However, this process ignores individuals with 
similar overall scores who may have completely different 
response patterns on the scale items. These patterns reflect 
qualitative differences among individuals, resulting in a 
high degree of heterogeneity within the categorized groups. 
Studies have shown that the viewing that depression as a 
homogeneous entity may be an important cause of treat-
ment failure; that is, ignoring the potential phenotypes of 
depressed people and applying a "one-size-fits-all" approach 
to treatment may lead to increased severity of depression in 
the population(Catarino et al., 2022).

Current status of longitudinal data on depressive 
symptoms in population

The dynamic change of depressive symptoms over time has 
been confirmed by many longitudinal studies. For exam-
ple, Li, C defined four heterogeneous depressive symptom 
trajectories in Chinese adults: stable-low, high-decreasing, 
high-stable, and low-increasing, and found that gender, edu-
cation, income, and self-reported health status were asso-
ciated with the trajectories(Li et al., 2023). A melancholy 
subtype and an atypical subtype were identified in both T0 
and T1, in a sample of elderly depression in the Netherlands. 
The melancholic subtype was characterized by decreased 
appetite and weight and had a stability of 0.86. The atypical 
subtype was characterized by increased appetite and weight, 
had a stability of 0.93, although the discriminating power 

of different symptoms had decreased at T1 (Veltman et al., 
2020). The older adults in the United States have identified 
four underlying depressive symptoms: multiple symptoms, 
depressed mood, fatigue, and minimal symptoms. Most 
residents remained in the same status from admission to 
90 days (Yuan et al., 2021). In addition, He, RJ, Lamers, 
Torre-Luque and others also found similar results (He et al., 
2023; Lamers et al., 2012; Torre-Luque et al., 2020). How-
ever, to our knowledge, few LTA studies in recent years have 
been conducted in the population of older Chinese adults 
with depressive symptoms. According to previous studies, 
there are likely different subtypes of depressive symptoms in 
the older adult population in China. Moreover, the number 
of older Chinese adults is increasing, and the number of 
depressed people is increasing each year, which may lead 
to differences in depressive symptoms in older adults and 
different transition patterns.

Summary and hypotheses

In conclusion, this study adopted a longitudinal design and 
analyzed two waves of survey data (separated by 5 years) 
collected from older Chinese adults to explore the evolution 
of depressive symptoms. It is possible to estimate individual 
changes in latent states at different time points and assesses 
the stages of individual development from the perspective 
of transition probabilities, enabling the examination of lon-
gitudinal latent classes (Hu et al., 2022a, b; Lenferink et al., 
2022). The following hypothesis was proposed. Based on 
previous research, we expected to identify three to four latent 
classes (as the optimal number of latent classes) based on 
data from T1 and T2(Rodgers et al., 2014; Ulbricht et al., 
2018a, b; Ulbricht et al., 2018a, b). Among these latent 
classes, we expected that individuals in the group with mild 
depressive symptoms would show greater stability, while 
individuals in the transition and severe depressive symp-
toms groups would be more prone to switching among 
groups(Lamers et al., 2012; Ni et al., 2017; Tay et al., 2017). 
In addition, given that many studies have explored the fac-
tors influencing depressive symptoms, we further explored 
not only the factors influencing each latent class but also the 
factors that affect the transition among latent states in older 
Chinese individuals to help design targeted interventions to 
improve depressive symptoms in Chinese older adults.

Methods

Sample

The sample data were extracted from the China Health and 
Retirement Longitudinal Study (CHARLS) project data-
base, which includes high-quality microdata representing 
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families and individuals aged 45 years and above in China; 
the CHARLS aimed to analyze the problem of population 
aging. The CHARLS baseline survey was conducted in 
2011, followed by surveys in 2013, 2015 and 2018, with 
surveys administered in 28 provinces across the country 
(Zhao et al., 2014). Due to the short interval between 2015 
with the other two time points and the serious data missing 
phenomenon of incorporating three time points together. 
Therefore, to study the changes in depressive symptoms 
among older Chinese adults in recent years and to better 
estimate the changes in the latent state of individuals at dif-
ferent time points, this study selected data from waves in 
2013 (T1) and 2018 (T2) to explore the transformation of 
depressive symptoms and the factors influencing the trans-
formation of depressive symptoms among older Chinese 
individuals. The samples were selected according to the 
following criteria: The subjects were elderly, and T1 was 
60 years old and above; Complete data on T1 and T2 depres-
sive symptoms assessments; Samples with missing values 
on the study variables are excluded. A total of 2828 valid 
samples were obtained.

The average age of the 2,828 respondents was 65.60 years 
(SD: 4.93; range: 60 to 93). Of the respondents, 1,638 
(57.9%) were female, 1,499 (53.0%) did not receive a formal 
education, 2,420 (85.6%) were married, 2,144 (75.8%) were 
rural residents, 477 (16.9%) were drinkers, 858 (30.3%) were 
smokers, 1,625 (57.5%) slept less than 7 h per night, 2,303 
(81.4%) had received financial support from their children, 
1,501 (53.1%) participated in social activities, 1,210 (42.8%) 
lived with their children, and 551 (19.5%) had limited ability 
to perform ADLs. The average self-rated health and life sat-
isfaction scores were 2.15 (SD: 0.880) and 3.18 (SD: 0.729), 
respectively.

Measurements

Depressive symptoms

Depressive symptoms were measured with the 10-item 
Chinese version of the Centre for Epidemiological Studies 
Depression Scale (CES-D-10) (Zheng et al., 2022), which 
includes three sections: somatic symptoms, depressive 
symptoms, and positive affect (Guarnaccia et al., 1989; Yen 
et al., 2000). It has good validity in various age groups in 
China and exhibits measurement invariance across genders 
in adult samples (Ren et al., 2019). The CES-D-10 contains 
10 items with four response options. Participants report the 
frequency of depressive symptoms experienced in the past 
week on a scale ranging from 0 = "rarely (less than one day)" 
to 3 = "most of the time (5–7 days)" (Knoll et al., 2007). 
According to the scoring criteria, a CES-D-10 total score ≥ 1 
is the cutoff value for depressive symptoms. Two items of 

positive affect are reverse scored: Item 5 (“I felt hopeful 
about the future”) and Item 8 (“I was happy”). For LCA, the 
"rarely (less than one day)" option was coded as 0, repre-
senting the absence of depressive symptoms, and the other 
three options were coded as 1, representing the presence of 
depressive symptoms.

Covariates

The included sociodemographic characteristics were as fol-
lows: (1) sex (male/female), (2) education level (no formal 
education/primary school/middle school/high school or 
above), and (3) place of residence (urban/rural). Health and 
behavioral habits were assessed and included the following: 
(1) activities of daily living (ADLs), measured with Katz 
scale: the ability of older individuals to take care of them-
selves in daily life, including bathing, dressing, going to the 
toilet, controlling defecation and urination, getting into and 
out of bed, and feeding themselves(those who cannot com-
plete any one of these six daily activities independently were 
defined as disabled) (Katz et al., 1963); (2) alcohol consump-
tion (no/yes); (3) smoking status (not a past/current smoker 
or past/current smoker); (4) sleep (< 7 h/ ≥ 7 h): according 
to the Healthy China Initiative (2019–2030), sufficient sleep 
was defined as ≥ 7 h per night, and insufficient sleep was 
defined as < 7 h per night (Zheng et al., 2022); and (5) self-
rated health status (measured with a single item, "How do 
you rate your health?" with five response options: excellent, 
very good, good, fair, and poor. We set the health dummy 
variable to 1 when the response options were “excellent”, 
“very good”, and “good” or 0 when the response options 
were “fair” and “poor”). The family factors included (1) 
marital status (married/other); (2) economic support from 
children (yes/no); and (3) living with children (yes/no). The 
sociological factors included (1) social activities (yes/no) 
and (2) life satisfaction (measured with a single item, "How 
satisfied are you with your life?”, with five response options: 
completely satisfied, very satisfied, somewhat satisfied, not 
very satisfied and not at all satisfied. We set the life satisfac-
tion dummy variable to 1 when the response options were 
“extremely satisfied”, “very satisfied”, and “somewhat satis-
fied”. Otherwise, the value was 0).

Statistical analyses

LTA was performed using Mplus 8.4. The first step of analy-
sis was to conduct separate LCAs for the measurements at 
T1 and T2, which were separated by 5 years, to evaluate the 
number of classes at each time point. Based on previous 
LCA and LTA studies, the CES-D score (treated as a dichot-
omous variable: presence/absence of depressive symptoms) 
was set as an explicit response indicator, and models with 1 
to 5 classes were investigated. The latent class variables were 
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assumed to explain a series of observed associations within 
depression (Liao & Lian, 2020). In this study, two sets of 
parameters were estimated: (1) latent class probability and 
(2) conditional probability, that is, the estimated probability 
of the observed variable when the individual belonged to a 
particular class. The fitting indices of the model with the 
optimal class solution were as follows: the Akaike informa-
tion criterion (AIC), Bayesian information criterion (BIC), 
adjusted BIC (aBIC), entropy, Lo–Mendell–Rubin likeli-
hood ratio test (LMR), and bootstrap likelihood ratio test 
(BLRT). Among them, smaller AIC, BIC and aBIC values 
correspond to a better model fit (Luo et al., 2023). Entropy 
is an indicator used to evaluate the classification accuracy, 
ranging from 0 to 1, and values ≥ 0.8 indicates that the clas-
sification accuracy is greater than 90%. The LMR and BLRT 
were used to compare the fit of the K-1 and K-class models 
(Luo et al., 2023; Ying et al., 2021). The p values were sig-
nificant, indicating that the fitting results of the K class mod-
els were better than those of the K-1 class models (Lubke & 
Muthen, 2007; Nylund et al., 2007). In addition, simplicity 
and interpretability were considered when determining the 
best fitting model.

Next, LTA was used to estimate the changes between indi-
vidual latent states at different time points using the transi-
tion matrix, and state probability was used to determine the 
transition probabilities of individuals (Collins & Wugalter, 
1992). LTA expands on LCA because it uses longitudinal 
data, with the advantages of LCA in managing class vari-
ables and the advantages of longitudinal analysis methods 
allowing exploration of developmental trends. The model 
estimated latent state transition probabilities, estimating 
class changes and stability, and described patterns of depres-
sive symptoms changes in older Chinese individuals over 
five years.

Finally, after participants were assigned to the most likely 
class according to their posterior probability, SAS 9.4 was 
used to evaluate the baseline factors associated with stable 
subtypes in univariate and multivariate analyses including 
sociodemographic characteristics, health and behavioral 
habits, family factors, and sociological factors as independ-
ent variables and latent change types of depressive symp-
toms as dependent variables. An unordered multicategory 
logistic regression was performed.

Results

Common method bias

Common method bias test was assessed with Harman’s one-
factor test, and all items measured at the two time points 
were analyzed by principal component analysis without rota-
tion. The results showed that at T1, two common factors 

with eigenvalues greater than one were extracted, and the 
first common factors explained 33.86% of the variation. At 
T2, two common factors had eigenvalues greater than one, 
and the first explained 38.21% of the total variation. More 
than one common factor was extracted at both time points, 
and the variance explained by the first common factor was 
less than the critical standard (40.0%), suggesting that our 
results were not affected by common method bias.

Identification of the number of latent classes 
of depressive symptoms in elderly Chinese 
individuals

Table 1 presents the fit indicators of latent class models 
with different numbers of classes of depressive symptoms 
in older Chinese individuals at T1 and T2. The AIC, BIC, 
and aBIC values gradually decreased with an increasing 
number of classes, reaching the lowest value in the five-
class model. However, the entropy values of the five-class 
model at T1 and T2 were not optimal, and the LMR(P) val-
ues were greater than 0.05(i.e., not significant), indicating 
that the five-class model was not ideal. Although the four-
class model had adequate entropy values at T1, showing 
high classification accuracy, heterogeneity within classes 
was reduced as classes were added (Ni et al., 2017). Given 
the consistency of models at the two time points and sim-
plicity, the three-class model was chosen (Ni et al., 2017). 
With the three-class model, the P values of LMR and BLRT 
at T1 and T2 were significant (P < 0.001) and significantly 
better than those of the two-class model; the entropy values 
were all > 0.70, indicating that the three-class model had 
the best fit to the data. The depressive symptoms of older 
Chinese individuals showed consistent modeling at the two 
time points separated by five years.

Results of the latent class and transition model 
for depressive symptoms among older Chinese 
adults

Figure 1 shows the item-response probabilities that jointly 
characterized the three different depressive states in older 
Chinese adults at T1 and T2. Given the conditional prob-
abilities of each CES-D-10 item in the three classes at T1 
and T2, the severity of depressive symptoms nomenclature 
was used to name the groups: the severe depressive symp-
toms, mild depressive symptoms and transition group. In 
the severe depressive symptoms group, more than 70% of 
individuals reported experiencing eight CES-D-10 items, 
and the proportion of subjects in this group increased 
slightly over time, with values at T1 and T2 of 14.85% and 
22.84%, respectively. The incidence of depressive symptoms 
was lowest in the mild depressive group among the three 
groups. In this group, less than 20% of individuals reported 
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experiencing 7 CES-D-10 items, and less than 10% of indi-
viduals reported experiencing 5 CES-D-10 items. The pro-
portion of subjects in mild depressive symptoms decreased 
over time, from 45.79% at T1 to 40.98% at T2. The overall 
probabilities of depressive symptoms in the transition group 
was between those of the other two groups. The proportion 
of participants in this group decreased slightly over time, 
from 39.36% at T1 to 36.17% at T2.

Table 2 shows the prevalence of each type of depressive 
symptoms at T1 and T2. The reference was the mild depres-
sive symptoms; at T1, this group accounted for 45.79% of 
the participants, and at T2, this group accounted for 40.98% 
of participants. The second part of Table 2 shows the LTA 
results, revealing the changes in the membership of these 
three groups at the two time points. The stability of severe 
depressive symptoms was higher; the probability of remain-
ing in the severe depressive symptoms (i.e., categorized into 
the severe depressive symptoms at T1 and T2) was 70.4%, 
while the probabilities of remaining in the mild depressive 
symptoms and transitioning groups were 62.1% and 49.2%, 
respectively. Both individuals with severe depressive symp-
toms and those with mild depressive symptoms tended to 
switch to the transition group over time, with transition prob-
abilities of 26.1% and 24.7%, respectively. Individuals in the 
transition group tended to switch to the severe depressive 
symptoms, with a transition probability of 21.1%.

Factors influencing depressive symptoms in older 
Chinese adults

Next, multinomial logistic regression analysis was con-
ducted with three classes of depressive symptoms as the 
dependent variables and sociodemographic characteristics, 
health and behavioral habits, family factors and sociological 
factors as covariates in the latent class models. The refer-
ence category of the latent state at baseline (T1) was the 
mild depressive symptoms, and the ratio of changes in the 
probability that subjects belonging to the severe depressive 
symptoms (i.e., the odds ratio) under the influence of covari-
ates was obtained. As shown in Table 3, male sex, urban 
residence, being married, sleep duration ≥ 7 h, and ability 
to perform ADLs alleviated depressive symptoms in older 
Chinese adults.

To explore the influence of related factors on depressive 
symptoms in older individuals in China, their influence on 
the likelihood of transitioning between groups was further 
explored. The subjects who remained in their original group 
were used as the reference group, and the odds ratios of 
switching to other groups were calculated (Hu et al., 2022a, 
b). As shown in Table 4, the odds of male subjects and urban 
residents switching from the mild depressive symptoms to 
severe depressive symptoms were higher, and the probability 
of urban residents switching from the transition group to the Ta
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severe depressive symptoms were also higher. Married sub-
jects were more likely to change from the transition group to 
the mild depressive symptoms. The probabilities of drinkers 
switching from the mild depressive symptoms to the severe 
depressive symptoms and from the transition group to the 
severe depressive symptoms were higher and lower, respec-
tively. The probability of the subjects with poor self-rated 
health switching from the mild depressive symptoms to the 
transition group and from the severe depressive symptoms 
to the mild depressive symptoms were higher and lower, 
respectively. In addition, the probabilities of switching 

from the severe depressive symptoms to the mild depres-
sive symptoms and from the severe depressive symptoms to 
the transition group were lower among participants with a 
limited ability to perform ADLs.

Discussion

In this study, LCA and LTA were used to analyze the 
latent characteristics and transition patterns of depressive 
symptoms profiles among older Chinese adults during 
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Fig. 1   Conditional probabilities of each item of depressive symptoms at T1 and T2

Table 2   Transition probability 
of latent class of depressive 
symptoms at T1 and T2

Note: a Rows for T1, Columns for T2

Latent Status

Mild Depressive 
Symptoms

Transition Group Severe Depres-
sive Symptoms

Prevalence of Latent Status
  T1 (2013) 45.79% 39.36% 14.85%
  T2 (2018) 40.98% 36.17% 22.84%

Transition probabilitiesa

  Mild Depressive Symptoms 0.621 0.282 0.097
  Transition Group 0.247 0.492 0.261
  Severe Depressive Symptoms 0.085 0.211 0.704
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2013–2018. The model had good fit, indicating substantial 
heterogeneity in depressive symptoms among older Chinese 
adults in this study. We identified three subtypes of depres-
sive symptoms: the mild depressive symptoms, transition 
group, and severe depressive symptoms(Baert et al., 2010). 
All three subtypes of depressive symptoms showed high 
stability from T1 to T2, with the severe depressive symp-
toms exhibiting the greatest stability. Additionally, different 
transition probabilities were observed among the different 

subtypes of depressive symptoms. Individuals in the severe 
depressive symptoms and mild depressive symptoms tended 
to switch to the transition group, while those in the transi-
tion group tended to switch to the severe depressive symp-
toms (Hu et al., 2022a, b). Multivariate regression analyses 
revealed that sex, place of residence, marital status, alcohol 
consumption, ADL scores, self-rated health, and life satis-
faction all predicted the occurrence of depressive symptoms 
and changes over time among older individuals in China.

Consistent with the hypothesis and previously published 
studies, we found that depressive symptom profiles among 
older individuals in China could be divided into three obvi-
ous classes at both T1 and T2 (Collins & Wugalter, 1992). 
In terms of proportion of subjects in the mild depressive 
symptoms, that at T2 was 4.81% lower than that at T1. Stud-
ies have shown that older individuals with mild depressive 
symptoms mainly show emotional problems, such as ease of 
crying, loss of appetite and fatigue. According to the scale 
standard, the recognition rate of depressive symptoms is low. 
These symptoms are easy to overlook, but persistent pessi-
mism may gradually escalate into depression (Wang et al., 
2018). Therefore, compared with traditional depressive 
symptoms analysis results, the present study’s results can 
not only be used to identify depressed older individuals but 
also help screen older individuals for depression to provide 
more targeted preventive interventions. The latent state prob-
abilities of the transition group at T1 and T2 were 39.36% 

Table 3   Occurrence ratios of the probability of T1 latent states under 
the influence of covariates

Note: ***P < 0.001; **P < 0.01; *P < 0.05

Predictor Transition Group Severe Depressive 
Symptoms

OR 95%CI OR 95%CI

Gender 1.350** 1.072 ~ 1.701 1.803** 1.249 ~ 2.602
Residence 1.288* 1.033 ~ 1.606 2.322*** 1.581 ~ 3.410
Marital status 1.027 0.797 ~ 1.322 1.795*** 1.297 ~ 2.484
Sleep 1.451*** 1.224 ~ 1.719 2.441*** 1.866 ~ 3.194
Difficult with 

ADL
2.218*** 1.748 ~ 2.816 4.314*** 3.220 ~ 5.780

Self-rated 
health

2.140*** 1.751 ~ 2.616 3.424*** 2.363 ~ 4.963

Satisfaction 
with life

2.795*** 1.979 ~ 3.947 7.883*** 5.413 ~ 11.481

Table 4   Occurrence ratios of 
transition probabilities under 
the influence of covariates

Note: 1)***P < 0.001; **P < 0.01; *P < 0.05
2) aRows for T1, Columns for T2

Predictor Transition Probabilities a Mild Depres-
sive Symptoms

Transition Group Severe 
Depressive 
Symptoms

Gender Mild Depressive Symptoms —— 1.363 2.065*
Transition Group 0.942 —— 0.899
Severe Depressive Symptoms 0.334 1.267 ——

Residence Mild Depressive Symptoms —— 1.168 2.058*
Transition Group 1.091 —— 1.605*
Severe Depressive Symptoms 2.318 0.969 ——

Marital status Mild Depressive Symptoms —— 0.924 1.155
Transition Group 1.600* —— 1.461
Severe Depressive Symptoms 0.663 1.036 ——

Alcohol Mild Depressive Symptoms —— 1.469* 1.465
Transition Group 1.103 —— 0.622*
Severe Depressive Symptoms 0.808 0.968 ——

Difficult with ADL Mild Depressive Symptoms —— 1.128 1.473
Transition Group 0.802 —— 1.086
Severe Depressive Symptoms 0.368* 0.509* ——

Self-rated health Mild Depressive Symptoms —— 1.322* 1.623*
Transition Group 1.199 —— 0.987
Severe Depressive Symptoms 0.291* 1.403 ——
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and 36.17%, respectively. Persistent negative emotions will 
gradually escalate over time, resulting in severe depressive 
symptoms; however, if individuals receive good guidance, 
symptoms are likely to abate (Wang et al., 2018). Therefore, 
we should monitor this population to prevent the accumula-
tion and aggravation of negative emotions. The proportion of 
the latent state in the severe depressive symptoms increased 
by 7.99% between T1 and T2. The physiological function 
of older individuals gradually declines, leading to a gradual 
increase in disappointment, resulting in more severe depres-
sion (Zhang et al., 2019). For these people, mental health 
education should be provided, and psychological interven-
tions should be implemented to lead these individuals to 
increase the acceptance of aging, thereby reducing their 
severity of depression.

According to the LTA, the severe depressive symptoms 
had the greatest stability: the probability of remaining in 
this group five years later was as high as 70.4%, which is 
higher than the critical value (50%) for stability used by 
other scholars (Geiser et al., 2006; Kleinjan et al., 2010). 
The mild depressive symptoms and the transition group also 
showed moderate stability, and the probability of remaining 
in the same group between T1 and T2 was close to or higher 
than 50%, which is also consistent with previous research 
results and supported our hypothesis (Lamers et al., 2012; 
Rodgers et al., 2014). According to Beck's cognitive model 
of depression, the root of depressive symptoms is the irra-
tional cognitive schema that is formed in the early stage. If 
the schema is not broken or reconstructed, it will continue 
to interact with stress, resulting in the maintenance of the 
depressive state (Liao & Lian, 2020; Zheng et al., 2022). In 
LTA, we observed transitions among subtypes of depres-
sive symptoms. Notably, individuals in the severe depressive 
symptoms and mild depressive symptoms groups tended to 
switch to the transition group (with probabilities of 21.1% 
and 28.2%, respectively), and those in the transition group 
tended to switch to the severe depressive symptoms, with 
a probability of 26.1%. In general, people in the severe 
depressive symptoms had the most significant difficulty 
with self-relief symptoms, and those in the transition group 
had a greater probability of worsening depressive symptoms, 
which may indicate that endogenous or depressive symptoms 
become increasingly serious with age (Parker et al., 2001). 
This reminds us once again that once depressive symptoms 
in older individuals reach a certain level, alleviating them 
naturally is difficult.

The Healthy China Initiative (2019–2030) noted that 
the prevalence rates of mood disorders, especially depres-
sive disorders, has been increasing in China in recent years 
(Zheng et  al., 2022). One of the main goals of mental 
health promotion actions is to slow the increase in depres-
sion prevalence (Liao & Lian, 2020). To validate empirical 
classifications, most previous studies have further explored 

differences in symptomatology, demographics characteris-
tics, and comorbidities among subtypes of depressive symp-
toms (Wang et al., 2018). The present study also examined 
the transitions among subtypes of depressive symptoms 
and the factors influencing these transitions. We found that 
female sex, rural residence, being unmarried, lack of sleep, 
inability to perform ADLs, poor self-rated health status, and 
low life satisfaction can worsen depressive symptoms, which 
is consistent with previous studies (Liao & Lian, 2020; Ni 
et al., 2017). A person-centered perspective can identify 
high-risk individuals who need targeted and adaptive inter-
ventions, improve management to guide clinical diagnostic 
practices, and facilitate the design of targeted interventions. 
In future work, targeted interventions should be carried out 
according to subtypes of depressive symptoms in older indi-
viduals to explore new ways to enhance the well-being of 
older individuals, reduce the occurrence and development 
of negative emotions, strengthen their sense of identity, and 
improve their behavioral lifestyle, thus reducing the occur-
rence and development of depression. This can help millions 
of older people to become healthier, happier and more active 
members of society; help revitalize China's economy; and 
contribute to the achievement of the United Nations 2030 
Sustainable Development Goals (Ni et al., 2017).

Longitudinal analysis showed that older individuals who 
were females, rural residents, nonmarried, drinkers, had 
limited ADLs and had poor self-rated health status had the 
most unstable depressive symptoms over time. This suggests 
that these populations may be risk groups for depression. 
Women generally have a longer life expectancy and a higher 
rate of widowhood than men. In the short term, these older 
individuals may have difficulty adjusting to changes with 
aging and declining interactions with their children (Hong 
et al., 2022). Unmarried older individuals experience more 
stressful life events and experience greater loneliness, which 
may damage personal happiness and trigger or aggravate 
depressive symptoms (Guo et al., 2017). Furthermore, previ-
ous studies have found that alcohol abuse increases the risk 
of depressive symptoms through mediating behaviors. The 
results of this study further support this point, suggesting 
that people with depression use alcohol as self-medication 
or as a means to reduce negative emotions (Chichetto et al., 
2019). Consistent with previous findings, physical health 
was another critical factor affecting depressive symptoms 
among older people in this study (Chen et al., 2012). In the 
Chinese culture, older people are often regarded as depend-
ent on their families, even as a burden, especially when their 
physical health decreases with age, and the frustration and 
disappointments caused by the loss of social roles undermine 
the life satisfaction and self-esteem of older individuals. 
This reduces their self-reported health, social participation 
and likelihood of talking to individuals when encountering 
problems. These factors also highlight the loneliness and 
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helplessness of older individuals (Li et al., 2014). There-
fore, interventions to address depression in older individuals 
should include efforts to restore their sense of self-efficacy in 
the family context and change the power relationship within 
the Chinese family (Guo et al., 2017).

Regarding depressive symptoms in the older population, 
we did not find associations with smoking, social interac-
tions, or family factors (such as economic support and liv-
ing with their children) in this study. The reasons may be as 
follows: the inclusion of only two waves of data (from 2013 
and 2018), differences in views of mental health problems, 
differences in definitions of depressive symptoms, and dif-
ferences in the screening tools used (Krishnamoorthy et al., 
2020). The strength of this study is that most previous 
research on depression in older individuals has focused on 
people with a clinical diagnosis of depression, and less atten-
tion has been directed toward nonclinical populations with 
depressive symptoms (Abdoli et al., 2022; Hu et al., 2022a, 
b). Thus, this study is the first in recent years to conduct 
LTA of depressive symptoms in a nonclinical population 
with older Chinese individuals and to consider the impact 
of sociodemographic characteristics, health and behavioral 
habits, family factors, and sociological factors on depres-
sive symptoms in older Chinese adults. Differences among 
these symptoms were particularly pronounced in the first-
identified data-driven subtypes; therefore, these data can 
be compared with data from several studies carried out in 
younger and older Chinese individuals. One of the important 
limitations of this study is that depression measures were 
self-reported, which may lead to underestimation of depres-
sive symptoms and biased responses. Second, our model 
used only the CES-D-10 scale to measure depressive symp-
toms. However, previous studies, both cross-sectional and 
those including more depressive symptoms, have reported 
subgroups similar to those found in this study, indicating 
that adding more symptoms to the model does not neces-
sarily change the outcomes. Therefore, although this study 
used only a single scale, it also identified relatively stable 
subtypes. Third, in this study, only a small proportion of 
older Chinese individuals exhibited a transition in depressive 
symptoms, which limits our ability to access the impact of 
interventions to some extent (Ni et al., 2017).

Conclusion

Our findings showed that the severe depressive symptoms 
had the highest risk and exhibited considerable stability, 
representing the target population for preventing the transi-
tion to clinical depression and for reducing negative events 
caused by extreme emotions in individuals. The next step 
should be to develop a dynamic tracking system. For individ-
uals in the mild depressive symptoms and transition groups, 

interventions should focus on preventing the progression of 
symptoms. Given the current situation, where social and 
psychological service resources are in short supply, along 
with the factors influencing latent class transition, we sug-
gest that focusing on rural women who are not married, 
consume alcohol, have limited ability to perform ADLs, 
have poor self-rated health, and have low life satisfaction 
could improve the effectiveness of depression prevention 
and management. Exploring dynamic changes in depression 
subtypes provides more possibilities for future hierarchical 
treatment interventions aimed at improving the outcomes of 
older Chinese individuals with depressive symptoms (Cata-
rino et al., 2022).
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