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Abstract

Objective Given the rapid development of psychosocial interventions for older adults in China and the significant mental
health impacts of the COVID-19 pandemic, it is crucial to evaluate psychosocial interventions' effectiveness in promoting
mental health of China's older population. To address this need, a systematic review and meta-analysis were conducted.
Methods We conducted a comprehensive search across nine electronic databases and Google Scholar for controlled trial
studies published between 2018 and 2023. A meta-analytic approach with random-effects models was employed, and mod-
erator analyses explored variability in effect size estimates.

Results Thirty-one studies with 5,941 participants were included. Guided by the WHO's framework, mental health indica-
tors were categorized as positive or negative. Positive indicators reflect better mental health with higher values, while nega-
tive indicators show worse mental health. Significant effects were noted for negative (g=-1.21, 95% CI: -1.44, 0.99) and
positive (g=0.68, 95% CI: 0.51, 0.84) mental health indicators, moderating by geographic region, intervention type, setting,
and delivery modality.

Conclusions Psychosocial services could significantly benefit Chinese older adults' mental health. The moderator and sub-
group analysis suggests that the most effective interventions involve mental health professionals and utilize multifaceted
approaches. Additionally, the results indicate that intervention duration is an important consideration, as shorter-term pro-
grams in Hong Kong exhibited relatively smaller effects.
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Introduction

Population aging is a rapidly accelerating global phenom-
enon, presenting significant public health concerns [1, 2].
The World Health Organization [3] projects that the pro-
portion of the world's population aged 60 and above will
nearly double from 12 to 22% between 2015 and 2050. As
home to the world's largest older adult population, China
faces unique challenges [4]. In 2020, older adults accounted
for 18.7% of China's 1.41 billion population, or 264 million
individuals (Ning, 2021).
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The mental health of this rapidly growing older cohort
has become a pressing public health issue. These challenges
are driven not only by physical health conditions, but also
by social factors such as the loss of connections due to life
events like bereavement, retirement, or elder abuse [5]. In
China, mental health issues of older adults are significant.
In 2017, Xu et al. found a 1-month prevalence of men-
tal health problems at 14.3% and a lifetime prevalence at
24.2% among 3,325 Chinese older adults screened via the
General Health Questionnaire-12 and clinically diagnosed
using the Structured Clinical Interview for DSM-IV. Deng
and Liu [6] analyzed 10,556 CLHLS participants (aged
>65) cross-sectionally, finding 18.95% cognitive impair-
ment prevalence—often comorbid with mental health issues
among Chinese older adults [7].

Given the growing awareness and concern surround-
ing mental health issues among older adults in China, an
increasing number of studies have focused on this important
topic [8, 9], Kong et al., 2019). It is encouraging to see that
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various psychotherapeutic interventions (e.g., Cognitive
Behavior Therapy [10]), alternative psychosocial interven-
tions (e.g., music appreciation sessions [11], interventions
utilizing virtual reality (VR) technologies [Barsasela et al.,
2021]), and supportive interventions (e.g., case manage-
ment [12], psychological education sessions [13]) have
been implemented and examined in studies aiming to sup-
port Chinese older adults’ mental health. However, despite
these attempts at psychosocial services and the significant
progress of China’s mental health system in recent years,
current understanding of their comparative effectiveness
remains constrained by fragmented methodologies and het-
erogeneous outcome measures that prevent cross-study syn-
thesis [14].

While existing systematic reviews have primarily focused
on evaluating the effectiveness of psychosocial interventions
for depression and anxiety in older adults [15], Kaur, 2014;
[16], a more comprehensive understanding of these services
remains elusive. Notably, the impact of psychosocial inter-
ventions on other common mental health concerns, such as
mood distress (e.g., stress, loneliness), as well as positive
mental health indicators (e.g., sense of happiness) among
older populations, have not been systematically examined.
The importance of including these indicators is grounded
in the World Health Organization’s [17] holistic definition
of mental health, which encompasses not only the absence
of mental disorders but also the presence of positive psy-
chological well-being. This approach aligns with the dual-
factor model of mental health [18], which has increasingly
informed recent public health efforts to enhance both symp-
tom relief and positive functioning. Additionally, subclinical
mental health concerns like chronic stress or loneliness are
prevalent in older adults and significantly affect their quality
of life [19], reinforcing the need for broader outcome mea-
sures. Further, the COVID-19 pandemic, which emerged in
2020, has significantly affected the mental health of older
adults. Factors such as social isolation, fear of infection, and
reduced access to healthcare have contributed to higher lev-
els of depression, anxiety, and loneliness in this population
[20, 21]. In response, remote psychosocial interventions
like telehealth have been developed to help address these
challenges [22], Giebel et al., 2022; [12]. Thus, an up-to-
date, comprehensive review that incorporates these recent
advancements is therefore warranted to provide a timely
and holistic understanding of psychosocial services for
older adults, particularly within the Chinese context where
the provision of such services has rapidly evolved.

Guided by the World Health Organization’s [17] con-
ceptualization of mental health and Keyes’ [18, 23] dual-
factor model, we categorize mental health indicators into
two broad types: positive and negative. The dual-factor
model views mental health as comprising two related but
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distinct dimensions—mental illness (e.g., depression, anxi-
ety, stress) and mental well-being (e.g., happiness, life satis-
faction, emotional and social well-being). According to this
model, the absence of mental illness does not necessarily
equate to the presence of mental health. Therefore, both
dimensions must be assessed to gain a complete picture of
an individual’s mental state.

In line with this framework, we define negative indica-
tors as those associated with psychological distress, where
higher scores reflect poorer mental health (e.g., depression,
loneliness). In contrast, positive indicators reflect aspects
of flourishing and well-being, with higher scores indicating
better mental health (e.g., happiness, life satisfaction). This
dual-factor approach allows us to move beyond a traditional
deficit-focused lens and provides a more holistic under-
standing of how psychosocial interventions affect both the
reduction of symptoms and the promotion of well-being in
older adults.

Method

This review followed the PRISMA guidelines [24] and
was registered with the International Prospective Register
of Systematic Reviews (PROSPERO, registration number:
CRD42024342384).

Search strategy

To reflect both the expansion in scope and the timeliness
of psychosocial interventions for Chinese older adults, the
literature search was limited to studies published between
2018 and March 2023. This decision was guided by two pri-
mary considerations. First, we aimed to broaden the range
of mental health outcomes beyond depression and anxiety,
incorporating both positive and negative indicators. Second,
we sought to provide an updated synthesis of recent inter-
ventions, particularly in light of substantial developments
following the COVID-19 pandemic, which began in late
2019 and led to a surge in remote and innovative interven-
tion modalities.

Given these dual objectives, the five-year window repre-
sents a strategic and manageable scope that balances com-
prehensiveness with feasibility. This approach aligns with
PRISMA 2020 recommendations that encourage reviews to
reflect the current state of rapidly evolving fields such as
gerontology and mental health [25]. Earlier reviews have
already synthesized evidence on pre-2018 interventions tar-
geting depression and anxiety [15],Kaur, 2014; [16], while
our review aims to build on this foundation by capturing the
latest advancements and a broader array of mental health
outcomes.
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We employed three search strategies: searching nine
electronic databases, conducting a manual search in Google
Scholar, and reviewing the reference lists of included stud-
ies. The nine databases included two Chinese academic
databases—China National Knowledge Infrastructure
(CNKI) and WANFANG DATA—and seven English aca-
demic databases: Scopus, PubMed, Web of Science, MED-
LINE, PsycINFO, PsycARTICLES, and Social Services
Abstracts The search strategy included three sets of terms
to capture studies related to Chinese populations, geriatric
populations, and mental health indicators. The selection of
relevant keywords, synonyms, and plural forms was guided
by exploratory searches in databases like PubMed, as well
as a review of published systematic reviews and meta-anal-
yses focusing on mental health interventions for Chinese
older adults (e.g., [16]). The search strategy incorporated
terms related to Chinese populations, including ‘China,’
‘Chinese’, ‘Hong Kong,” ‘Macau,” ‘Taiwan,” and ‘Main-
land.” To capture studies involving older adults, keywords
like ‘older,” ‘elder,” ‘senior,” ‘aged,’ ‘geriatric,” and ‘geron-
tology’ were used. Furthermore, mental health indicators
were identified using terms such as ‘mental health,” ‘mental
disorders,” ‘mental health indicators’ ‘psychosocial,” ‘psy-
chological,’ “distress,” ‘depress,” ‘anxiety,” and ‘happiness’.
The three sets of search terms were combined and searched
in the title and abstract.

Inclusion and exclusion criteria

Eligibility criteria for inclusion in the review mandated
that studies employ a controlled trial design, with or with-
out random assignment, to evaluate the efficacy of psycho-
social interventions in promoting mental health outcomes
among older adult populations. Within the context of this
review, psychosocial interventions encompassed a broad
range of non-pharmacological approaches, which included
traditional structured talking psychotherapies such as cog-
nitive-behavioral therapy, supportive psychosocial services
(e.g., case management, psychological education sessions,
distinct from traditional talk therapies), and alternative
psychosocial modalities (e.g., music appreciation sessions)
[16]. According to the United Nations definition (UNHCR,
2017) and considering China’s retirement age of 60 for men
and 55 for women [26],'older adults'were defined as indi-
viduals aged 60 and above. Only studies where the sample
exclusively consisted of participants aged 60 years or older
were included. Studies were eligible if they measured men-
tal health as either the primary or secondary outcome. For
instance, a study examining the mediation of exercise on
cognitive function through reduced depressive symptoms
and improved sleep quality met the inclusion criteria [27,
28]. Given the frequent co-occurrence of negative mental

health indicators and cognitive decline in older adults, stud-
ies that assessed both mental health and cognitive function
outcomes were also included [7, 29]. Participants were
restricted to older adults residing in China.

Studies were excluded from the review if they: (i) did
not have a control or comparison group, (ii) lacked mea-
sures assessing mental health constructs (e.g., depression
symptomology, anxiety manifestations), (iii) did not report
sufficient statistical data for effect size estimation, (iv) were
published in languages other than Chinese or English, (v)
had no full-text available, or (vi) were not peer-reviewed.

Screening and data extraction

The eligibility assessment and data extraction were car-
ried out by a team of five independent researchers. Two
researchers conducted the initial screening in a blinded
manner, evaluating titles and abstracts to exclude clearly
irrelevant studies. The remaining studies then underwent
full-text examination by the same pairs of blinded research-
ers to determine adherence to the predetermined inclusion
criteria. Any conflicting assessments (13%, 14/108) were
resolved through discussion, and a third investigator was
consulted if consensus could not be reached.

Data extraction was independently performed by two
researchers and then cross-checked by a third to ensure
accuracy. Data extraction for all studies included study
design, sample size, participants’ characteristics, providers’
characteristics, and effect size data. Study design included
several key aspects, whether randomization was employed
or not, the characteristics of the control group, the interven-
tion characteristics, and outcome measures. Participants’
characteristics included age, gender and marital status as
well as other characteristics reported in studies. Providers’
characteristics included but were not limited to profession,
education level, and clinical experience.

Publication bias, risk of bias, and sensitivity

The potential for bias in the selected full-text articles was
assessed independently by two reviewers utilizing the
Cochrane Collaboration's risk of bias assessment tool,
as delineated in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins et al., 2019). In instances
where the assessments of the two reviewers differed, discus-
sions were held to reconcile the discrepancies and arrive at
a consensus judgment.

Funnel plot and Egger’s test were employed in this
review to visually depict the bias, whereby potential pub-
lication bias occurs when P< 0.05 for the Egger’s test [30].
Sensitivity analysis was used to assess the stability of the
results [31].
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Data syntheses and analysis

The statistical analysis procedures adopted in this study
adhered to the recommendations of Pigott [32]. Initially,
we conducted a descriptive statistical analysis to summa-
rize the key characteristics of all the studies encompassed
in the review. Subsequently, effect sizes were computed for
the reported outcomes of each included study. In particu-
lar, we calculated the standardized mean difference effect
size statistic (Hedges’s g), adjusted for potential bias due to
small sample size, using the Statal7 software package. To
synthesize the findings across the included studies, a meta-
analytic approach was employed, utilizing random-effects
models with inverse variance weighting. The presence of
moderate to substantial heterogeneity, ranging from 50 to
70%, was considered an adequate criterion for conducting
moderator analyses to explore potential sources of hetero-
geneity in the effect sizes. Upon observing variability in the
effect size estimates, we proceeded to conduct moderator
analyses to investigate potential sources contributing to this
heterogeneity. While moderator analysis enables the iden-
tification of statistically significant differences between the
effect sizes of two subgroups, it does not provide insights
into whether the individual effect sizes within each sub-
group are statistically significant. Consequently, we com-
plemented the moderator analysis with an examination of
treatment effects among subgroups to enhance the clinical
relevance and interpretation of the results.

Results
Search results

Figure 1 outlines the literature search and selection pro-
cess. The initial pool comprised 1144 articles: 1006 iden-
tified through databases, 133 through manual searches on
Google Scholar, and 5 from reference lists. After removing
duplicates, 1034 articles were screened based on titles and
abstracts, with 926 excluded for not meeting the inclusion
criteria such as irrelevance to psychosocial interventions or
non-target population. Full-text evaluation of the remaining
108 articles resulted in the exclusion of 77 studies that failed
to meet the criteria (details in Fig. 1). Ultimately, 31 articles
were included in the final review.

Study characteristics
The review analyzed 31 studies with a combined sample size
of 5,941 participants (see Table 1). Among these, 61.29%

(19/31) included depression symptoms, 32.26% (10/31)
included geriatric anxiety, and 22.58% (7/31) investigated
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other negative mental health indicators, including loneliness
(3 studies), worry (2 studies), and mood or stress disorders
(1 study). Five studies explored cognitive function, while
58.1% (18/31) assessed positive psychological outcomes
such as happiness (n =8), overall mental well-being (n =2),
self-esteem (n =2), quality of life (n =2), life satisfaction
(n =1), purpose of life (n =1), self-efficacy (n =1), and
self-image (n =1). Geographically, 61.29% (19/31) of the
studies were conducted in mainland China, 19.35% (6/31)
in Hong Kong, and 19.35% (6/31) in Taiwan. Most stud-
ies (74.19%, 23/31) used randomized controlled designs,
while 25.80% (8/31) employed quasi-experimental designs.
Regarding intervention types, 38.71% (12/31) tested thera-
peutic interventions, 35.48% (11/31) used alternative inter-
ventions (e.g., aerobic exercise, humor, VR, music), and
25.81% (8/31) implemented supportive interventions (e.g.,
case management, psychoeducation).

Interventions were delivered by various providers: men-
tal health professionals (38.71%, 12/31), interdisciplinary
teams (25.81%, 8/31), and nurses (19.35%, 6/31). A small
number of studies involved other professionals, such as
Cantonese opera directors, outdoor activity specialists, and
physical education teachers (3 studies). One study used par-
ticipant-led interventions, and another did not specify the
service providers.

Meta-analytic results

As shown in Table 2, a total of 23 studies were included
for the meta-analyses, examining interventions for negative
mental health indicators. These studies reported 36 effect
sizes, and the overall treatment effect was found to be high
(g=-1.21, 95% confidence interval [CI]: —1.44, —0.99, p<
0.01). As presented in Table 3, a total of 18 studies were
identified, focusing on interventions aimed at improving
positive mental health indicators. These studies reported 23
effect sizes, and the overall treatment effect was found to
be moderate (g =0.68, 95% confidence interval [CI]: 0.51,
0.84).

Moderator and subgroup analysis

Table 4 and 5 present results of the moderator analysis of
studies exploring negative mental health indicators (group
1) and positive mental health indicators (group 2), respec-
tively. Geographic areas, intervention types, intervention
settings and modality significantly moderated treatment
effect of group 1. Similarly, geographic areas and inter-
vention settings significantly moderate treatment effect of
group 2.

Table 6 revealed the results of subsequent subgroup
analysis. Within group 1, effect size estimates derived from
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Fig. 1 PRISMA diagram of search

flow Identification of studies via databases

Adapted from: [25]

and registers

Identification of studies via other

methods

Identification

Records identified from*:
Databases (n = 1006)

Records identified from:
Google Scholar: (n = 133)

Citation searching (n = 5)

Title and abstract screened for eligibility after duplicates removed (n = 1034)

I !

Screening

Full-text articles assessed for
eligibility (n = 108)

Records excluded
(n =926)

(n=31)

Included

Studies included in synthesis

Including medical interventions
(n=30)
Ineligible study design (n = 25)

Main outcomes not related to
mental health (n = 12)
Target age groups (= 60) not
separable (n = 8)

Full-text not available (n = 2)

studies conducted in mainland China, Taiwan, Hongkong,
using therapeutic, supportive, and alternative interventions,
and including small group, and individual interventions
were statistically significant. In-person and mixed inter-
ventions were statistically significant. Interventions pro-
vided by mental health professions, interdisciplinary team
and nurses were statistically significant. Interventions con-
ducted in communities, hospitals, senior care homes were
statistically significant. Table 7 showed that, for group 2,
except for the effect size estimates from the study that uti-
lized mixed-modality interventions, all effect sizes of vari-
ous subgroups were statistically significant.

significant because its corresponding P< 0.01; °df <4,
not considered statistically significant because its corre-
sponding P> 0.01; 95% CI =95% confidence interval.

Sensitivity, publication bias and quality of studies

As shown in Appendix A, in Fig. 2, for group 1, the Egger's
test for publication bias yielded a p-value of 0.882, indicat-
ing that there is no evidence of publication bias as p> 0.05.
Similarly, Fig. 3 showed that for group 2, the Egger's test for
publication bias yielded a p-value of 0.929, indicating that
there is no evidence of publication bias as p> 0.05.
Presented in Appendix B, Fig. 4 showed that after exclud-
ing a study that had the largest difference compared to other
studies, the heterogeneity result was I>= 93.3%, indicating
a significant decrease in heterogeneity (originally, hetero-
geneity was I°= 93.8%). This suggests that the influence of
outliers on the results of this study is minimal, and the find-
ings are relatively stable. In Fig. 5, for the group of positive
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psychological indicators, it is also shown in the figure that
after excluding the study with the largest difference com-
pared to other studies, the heterogeneity result was 1>=
70.3%, indicating a significant decrease in heterogeneity
(originally, heterogeneity was I>= 73.7%), which suggests
that the findings of this study are relatively stable.

In Appendix C, the findings from the quality assessments
are depicted in Fig. 6. Overall, the included studies exhib-
ited an average score of 4.26 out of 7, indicating a moderate
level of study quality. Specifically, the studies demonstrated
satisfactory adherence to criteria such as reporting random
sequence generation (24/31), minimizing attrition bias
(31/31), and avoiding reporting bias (31/31). However, the
utilization of allocation concealment was found to be defi-
cient in the included studies (7/31), as well as the appro-
priate implementation of blinding protocols for participants
(4/31) and outcome assessments (6/31).

The Memorial University of New-
foundland Scale of Happiness

GDS; Hamilton Anxiety Scale;
Anxiety Self-Rating Scale

Depression Self-Rating Scale

Outcome measures

Discussions

Mental health plays a vital role in the overall well-being
of older adults. However, there is limited understanding
regarding the effectiveness of psychosocial services specifi-
cally tailored for the Chinese older population. To address
this gap, the present study conducted a comprehensive sys-
tematic review and meta-analysis of psycho-social services,
encompassing interventions for both negative and positive
mental health indicators among older adults.

The findings of this study revealed a significant and
large treatment effect (g =—1.21, 95% CI: —1.44, —0.99,
P=0.000) of psycho-social services on the negative mental
health indicators of older adults. Further, a significant and
medium treatment effect (g =0.68, 95% CI: 0.51, 0.84, P=
0.000) of psycho-social services was observed in improving
positive mental health indicators among older adults. Com-
pared to a previous review that focused on psychosocial
services for geriatric depression and anxiety up until 2018,
which reported a medium effect size (d =0.577, 95% CI:
0.288, 0.867), results of this study are promising and sug-
gest progress in the effectiveness of psychological services
for older adults in China [16]. Based on the findings of this
review, the favorable outcomes may be partly attributed to
advancements in two key areas. First is the increased use of
mental health professionals as intervention providers. Com-
pared to the review conducted by Zhang et al. [16], which
included only 3 studies (10%, 3/33) employing mental
health professionals for delivering psychosocial interven-
tions, this review reports a higher number of studies (63%,
19/30) that involve at least one mental health professional
as a psychosocial intervention provider. This increase in the
involvement of mental health professionals may contribute

Years Old

Fall prevention health knowledge training; Psychological

intervention; Physical exercise

Humor intervention program
14 months

once a week

Service characteristics
8 weeks

Treatment as Usual; Y/O

Primary doctor and

Nurse practitioners,
nurses

psychologists and
gerontologists

Provider

Demographic
T:71.2Y/O

60% male
C:73.5Y/0

56% male
No Treatment Control; TAU

78.4Y/0
47.3% male

Control

Mainland NTC
Mainland TAU

Geo-area
Treatment Group; NTC

Sample
=37
5

T
C
T
C

al. [56]
Zhang
[57]

Zhao et
Control Group; T

Table 1 (continued)
Author

Arti-
cle
No
31

C
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Table 2 Meta-analytic result of N/K

Heterogeneity analysis

Effect Model Meta-Analysis

an overall effect (Negative Men- 2 P

g 95%CI

tal Health Indicators) 3736 93 8%
. 0

<0.001

Random-Effects Model -1.21 (—1.44,-0.99)

N =Number of studies; K= Number of effect sizes; g= Effect Size (Estimation of the small sample size
corrected Hedges'g statistic); 95%CI =95% confidence interval

Table 3 Meta-analytic result of N/K Heterogeneity analysis Effect Model Meta-Analysis
an overall effect (Positive Mental 2 P g 95%CI
Health Indicators)

18/23 73.7% <0.001 Random-Effects Model 0.68 (0.51, 0.84)

N =Number of studies; K= Number of effect sizes; g= Effect Size (Estimation of the small sample size
corrected Hedges'g statistic); 95%CI =95% confidence interval

Table 4 Results of meta-regression (Negative Mental Health Indica-
tor)

Predictor B 95%ClI SE t P
Study design 0.15 (-0.90,1.20) 0.52 0.29 0.771
Primary outcome 0.36 (—0.23,0.96) 0.29 1.25 0.221
Geographic 0.62* (0.13,1.10)  0.24 257 0.015
Intervention 0.89*** (0.46,1.33) 022 4.09 <0.001
Modality 0.86*%*  (0.29,1.44) 0.28 3.06 0.004
Delivery format  1.31 (-0.10,2.72) 0.69 1.88 0.068
Setting 0.88**  (0.26,1.50) 0.30 2.90 0.007
Provider 0.33 (-0.05,0.71) 0.19 1.72 0.095
Control Group 0.01 (—0.57,0.58) 0.28 0.02 0.986

B =regression coefficient; CI =confidence interval; SE =Standard
Error

Table5 Results of meta-regression (Positive Mental Health Indicators)

Predictor B 95%Cl SE t P
Study design 0.22 (-0.19,0.62) 0.19 1.12 0.277
Primary outcome 0.13 (-0.11,0.36) 0.11 1.12 0.273
Geographic 0.46%** (0.25,0.66) 0.10 4.68 <0.001
Intervention 0.12 (-0.13,0.37) 0.12 098 0.339
Modality 0.19 (-0.12,0.49) 0.15 1.26 0.221
Delivery format  0.05 (-0.62,0.73) 0.32 0.16 0.876
Setting 0.39% (0.01,0.77)  0.19 2.09 0.049
Provider 0.15 (-0.02,0.31) 0.08 1.84 0.080
Control Group 0.07 (—0.13,0.28) 0.10 0.74 0.0468

B =regression coefficient; CI =confidence interval, SE =Standard
Error

to more accurate assessments, validated approaches, com-
prehensive participant support, and ultimately enhance the
effectiveness of interventions.

Second, the development and implementation of compre-
hensive and multifaceted supportive interventions may help
to explain the overall improvement in services. The results
indicate that both psychosocial services for negative mental
health indicators and psychosocial services for positive men-
tal health indicators showed greater effectiveness in terms
of supportive interventions compared to therapeutic inter-
ventions and alternative interventions. Among the studies
with supportive interventions, all seven used multifaceted
approaches. These approaches incorporated various inter-
ventions such as therapeutic sessions, case management,

@ Springer

psychological education sessions, and physical exercise.
For instance, in a study focused on alleviating anxiety and
depression symptoms in older adults with diabetes [45],
supportive interventions were tailored to address multiple
aspects. These included health education on diabetes, psy-
chological care from specially trained nurses who listened
to patients'concerns, exercise activities tailored to their con-
ditions, and personalized dietary recommendations based on
individual needs. Such multifaceted approach could provide
participants with a holistic experience encompassing physi-
cal, psychological, and social support. The positive associa-
tion between multifaceted supportive interventions and their
effectiveness underscores the importance of acknowledging
the interconnectedness of biological, psychological, social,
and spiritual factors when addressing mental health issues
in older adults [58]. Thus, future interventions targeting
Chinese older adults may need to consider a comprehensive
intervention approach that provide supports from various
aspects.

Contrary to expectations, studies conducted in Hong
Kong reported significantly smaller treatment effects com-
pared to those from mainland China and Taiwan, despite
Hong Kong's longer history of mental health professions and
protocols. In group 1, the effect size for Hong Kong studies
was g=—0.31, compared to g=—1.48 for mainland China
and g=— 1.03 for Taiwan. In group 2, the effect sizes were
g=0.27 for Hong Kong, g= 0.69 for mainland China, and
g=1.28 for Taiwan. An analysis of the study characteristics
in Hong Kong revealed a potential explanation—a prefer-
ence for short-term interventions. The mean intervention
duration across 6 Hong Kong studies was just 6.64 weeks,
with 83% (5/6) using programs of 8 weeks or less, includ-
ing one as brief as 5 days. In contrast, the mainland China
studies averaged 74 weeks, with the majority (13/19) lasted
for 3 months or longer. Similarly, Taiwan, with an average
intervention duration of 11 weeks, and 67% (4/6) of studies
lasted more than 8 weeks also reported a significantly larger
effect size compared to Hong Kong. Existing evidence indi-
cates that short-term psychosocial interventions may have
limitations in addressing complex psychosocial issues and



Social Psychiatry and Psychiatric Epidemiology

Table 6 Subgroup analysis of Subgroup N/K 2 g (df) 95%CI P
interventions’ effect (negative Study design
indicat
indicators) RCT 18/29 94.1% ~1.23(28) (- 1.47, - 0.99) <0.001
NRCT 5/7 92.6% ~1.15(6) (- 1.93, - 0.38) 0.004
Primary outcome
Anxiety 10/10 93.6% -1.54 (9) (—2.08,-0.99) <0.001
Depression 19/19 94.5% —1.22(18) (—1.53,-0.91) <0.001
Other 6/7 86.0% —0.81(6) (—1.32,-0.30) 0.002
Geographic
Mainland 15/25 94.0% ~ 1.48 (24) (— 1.74,- 1.22) <0.001
Hong Kong 4/6 0.0% ~0.31(5) (~ 0.46, - 0.16) <0.001
Taiwan 4/5 92.6% -1.03(4) (—1.88,—0.18) 0.018
Intervention
TI 9/15 90.7% —0.88 (14) (- 1.19,-0.57) <0.001
SI 6/11 96.6% ~2.41 (10) (—2.95,  1.86) <0.001
1 8/10 87.6% ~0.65 (9) (~ 1.06, - 0.24) 0.002
Modality
Small groups 13/20 82.5% —0.84 (19) (- 1.09,-0.59) <0.001
Individual 8/13 95.7% - 1.53(12) (—1.88,—1.19) <0.001
Mixed modality 23 98.1% -2.96(2) (~ 6.26, 0.34) 0.079
Delivery format
In-person 20/32 93.4% - 1.33(31) (—1.59,-1.07) <0.001
Tele Heath 2/3 0.0% -0.09 (2)° (- 0.37,0.20) 0.542
Mixed 1/1 N/A - 1.37 (0)* (—1.44,-0.99) <0.001
Setting
Community-based 12/21 93.9% - 1.07 (20) (- 1.32,-0.82) <0.001
Senior care homes 8/10 88.3% -0.87(9) (- 1.33,-0.40) <0.001
Hospital 2/4 71.5% ~3.17 3 (—3.86, — 2.48) <0.001
Elder’s home 1/1 N/A -0.20 (0)° (- 0.67,0.28) 0.422
Provider
MHP 713 90.2% ~1.03 (12) (- 1.31,-0.76) <0.001
N =Number of studies; K= Interdisciplinary team 8/10 95.7% -1.78 (9) (-237,-1.18) <0.001
Number of effect sizes; g= Not Mention/other 2/3 91.4% - 14320 (—2.74,-0.12) 0.033
Effect Size (Estimation of the Nurse 5/8 94.9% -1.25() (—2.02,-0.48) 0.002
small sample size corrected Independently 1/2 0.0% -0.03 (1)° (—0.38,0.32) 0.869
Hedges'g statistic); df =degrees Control group
of freedom, a lower P value of NTC 6/11 81.8% ~0.68 (10) (- 1.38,- 0.37) 0.001
0.01 should be adopted if df Placeb 3/5 0.09 ~0.36 (4 ~0.53,-0.19 <0.001
<4; *df <4, but still considered acebo 0% 36(4) (=053,-0.19) :
TAU 14/20 94.7% - 1.75(19) (—2.04,-1.45) <0.001

statistically

producing sustainable effects. For instance, a systematic
review and Bayesian network meta-analysis conducted by
Schweighoffer et al. [59] examined the efficacy of short-
term psychological interventions in inpatient palliative care
settings, and the findings highlighted the limitations of such
interventions in effectively addressing anxiety, depression,
and emotional distress experienced by patients receiving
palliative care. Similarly, a study examining relationship
distress before and after a brief couples'intervention high-
lighted the insufficiency of solely focusing on acceptance
work to create lasting changes in relationship functioning,
thus underscoring the limitations of short-term interven-
tions in addressing complex relationship issues (Reyes et
al., 2020). Therefore, careful consideration of intervention

duration is crucial when designing further geriatric psy-
chosocial services to avoid potential weakening of effects
associated with short-term interventions. This finding is
particularly important in contexts that are increasingly
favoring efficiency, individual responsibility and market-
driven approaches to social issues that favor shorter-term
yet potentially less impactful services.

Limitations
This systematic review and meta-analysis possess inherent

limitations. It should be noted that due to limited degrees
of freedom in few analyses, the statistical inferences drawn

@ Springer
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Table 7 Subgroup analysis of Subgroup N/K 2 g (df) 959%C1 P
intervention’s effect (Positive -
Psychological indicators) Study design
Y g RCT 12/15 69.2% 0.84 (7) (0.46, 1.21) <0.001
NRCT 6/8 76.3% 0.61 (14) (0.43, 0.80) <0.001
Primary outcome
Happiness 8/8 77.9% 0.66 (7) (0.40, 0.92) <0.001
Cognitive function 5/5 80.6% 0.53 (4) (0.14, 0.92) 0.008
Other 8/10 65.7% 0.79 (9) (0.50, 1.08) <0.001
Geographic
Mainland 10/12 12.2% 0.69 (11) (0.57,0.82) <0.001
Hong Kong 4/7 25.7% 0.27 (6) (0.09, 0.44) 0.003
Taiwan 4/4 76.6% 1.28 3)* (0.72, 1.83) <0.001
Intervention
TI 5/7 79.1% 0.54 (6) (0.22, 0.87) 0.001
SI 5/5 0.0% 0.75 (4) (0.65, 0.85) <0.001
I 8/11 71.7% 0.74 (10) (0.46, 1.02) <0.001
Modality
Small groups 11/15 67.5% 0.78 (14) (0.56, 1.00) <0.001
Individual 6/6 0.0% 0.74 (5) (0.64, 0.83) <0.001
Mixed modality 12 0.0% 0.11 (1)° (-0.08, 0.31) 0.252
Delivery format
In-person 16/21 75.7% 0.67 (20) (0.50, 0.85) <0.001
Tele Heath 2/2 23.2% 0.73 (1) (0.33,1.12) <0.001
Setting
Community-based 10/14 70.4% 0.55 (13) (0.37,0.73) <0.001
Senior care homes 6/7 79.6% 0.97 (6) (0.53, 1.41) <0.001
Elder’s home 2/2 23.2% 0.73 (1)* (0.33,1.12) <0.001
Provider
N =Number of studies; K= MHP 7/7 66.2% 0.92 (6) (0.65, 1.18) <0.001
Number of effect sizes; g= Interdisciplinary team 5/6 86.5% 0.57 (5) (0.15, 0.99) 0.008
Effect Size (Estimation of the Nurse 4/6 49.8% 0.61 (5) (0.35, 0.86) <0.001
small sample size corrected Other providers 2/4 0.0% 0.48 (3)* (0.16, 0.79) 0.003
Hedges'g statistic); df =degrees Control Group
of freedom, a lower P value of NTC 9/12 62.9% 0.54 (11) (0.31,0.77) <0.001
0.01 should be adopted if df | ) 0 - 2 1 1
<4: %df <4, but still considered Placebo /3 67.5% 0.68 (2) (0.27, 1.09) 0.00
statistically TAU 7/8 72.5% 0.85 (7) (0.60, 1.09) <0.001

from those results may be inconclusive. But the use of
advanced methods for meta-analysis and moderator analy-
sis still provides valuable insights into the effectiveness of
psychosocial interventions for the mental health of Chinese
older adults. Despite rigorous independent and blinded data
screening by two researchers, the possibility of human error
cannot be entirely excluded.

Beyond the limitations associated with meta-analysis, the
included studies lacked sufficient data to compare treatment
effects between in-person and telehealth modalities. Given

@ Springer

the growing prominence of telehealth, particularly during
the COVID-19 pandemic, future research should priori-
tize evaluating the comparative effectiveness of telehealth
and in-person psychosocial interventions for Chinese older
adults.

Appendix A. Publication bias

See Figs. 2 and 3.
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Fig. 2 Publication bias for group 1
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Fig. 3 Publication bias for group2
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Appendix B. Sensitivity test

See Figs. 4, and 5.

Fig. 4 Sensitivity test for group 1

Chen&Yang

(=)
=13
o]
Q
DD <HVODODOQ

Shuai

EEE
U
ou

Meta-analysis estimates, given named study is omitted

Lower CI Limit

Zh n?

Chow et a

OEstimate

[©)
OOO O OO

O

O O

oG e)
D

OO

(@]

O

O

| Upper CI Limit

[©)

[©)

[©)

Fig. 5 Sensitivity teat for group 2

-149 -1.44

-1.21

Meta-analysis estimates, given named study is omitted

Lai,Qu&dJin (2022)
Lai,Qu&dJin (2022)
Lan et al. (2019)
Lan etal. (2019)
Luo et al. (2019)
Yao,Lin&Lin (2018)
Teng et al. (2019)
Song&Yu (2019)
Wang et al. (2019)
Wong et al. (2021)
Barsasela (2021)
Chiang et al. (2018)
Jiang et al. (2018)
Lai,Qu&Jin (2022)
Lee et al. (2021)
Xie at al. (2019)
Zhan et al (2018)
Zhao et al (2020)
Peng et al. (2019)
Song&Yu (2019)
Wang et al. (2020)
Frank et al. (2021)
Lee et al. (2021)

| Lower CI Limit

O Estimate

O

| Upper CI Limit

O]

o

0.48 0.51

@ Springer

0.68

I |
0.84 0.87



Social Psychiatry and Psychiatric Epidemiology

Appendix C. Quality assessment

See Fig. 6.
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