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Abstract
Background  Major Depressive Disorder (MDD) poses a significant global health challenge, with symptom 
presentation potentially varying between adolescents and adults. Adolescence is a critical period marked by 
heightened vulnerability to interpersonal stresses, yet the impact of these stresses on the structure of depressive 
symptoms is not well understood. Recognizing the cultural nuances in how depression manifests among adolescents 
is crucial. To this end, this paper employs a network analysis approach, utilizing a comprehensive symptom checklist 
from the Multidimensional Depression Assessment Scale (MDAS). Our study investigates the role of interpersonal 
symptoms within the broader cluster of emotional, cognitive, and somatic symptoms and explores variations in 
adolescent groups in four Asian and European regions.

Methods  We recruited a diverse sample of 6,348 adolescents aged 12 to 18 from Hong Kong, Taiwan, the UK, China, 
and the Netherlands using the Qualtrics platform. Employing the Gaussian Graphical Model, we established a network 
model of depressive symptoms as measured by the MDAS, segregating the sample into Asian and European regions 
to examine the interconnections between them. The study focused on identifying central symptom nodes and 
comparing the network structures between the two groups.

Results  The analysis identified feeling worthless, low energy, being a burden to others, and low mood as central 
symptoms of depression. Notably, there were significant differences in the connections between depressive 
symptoms among Asian (Hong Kong, China and Taiwan) and European (UK and the Netherlands) adolescents, 
highlighting cultural variations in how interpersonal symptoms interact with emotional, cognitive, and somatic 
symptoms.

Conclusion  This study is pioneering in applying network analysis to include interpersonal symptoms in examining 
depression among a diverse adolescent population. It demonstrates that interpersonal symptoms are integral to the 
central features of depressive symptoms. Furthermore, our findings suggest that, compared to their UK and Dutch 
peers, interpersonal symptoms in Asian adolescents are uniquely connected to other symptom clusters, reflecting 
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Introduction
Major Depressive Disorder (MDD) affects 300  mil-
lion individuals of all ages around the globe [1]. It has 
a prevalence of 4–5% in middle to late adolescence [2]. 
Numerous studies on cultural differences in depres-
sion compared Asians and Westerners in terms of their 
self-reported ethnicity [3, 4]. MW Flores, A Sharp, NJ 
Carson and BL Cook [5] reported a lower prevalence of 
MDD in Asian (14.6% [95% CI, 9.6-19.5%]) adolescents 
than in white adolescents (20.2% [95% CI, 18.3-22.2%]). 
The clinical presentation and cause of major depressive 
disorder (MDD) vary widely [6]. Interpersonal features, 
including feeling inferior and feeling biasedly perceived, 
have been shown to be central transdiagnostic traits and 
disorders prior to treatment [7]. The interpersonal model 
[8–12] considered mental illness as an individual’s social 
maladaptation. Inadequate interpersonal communica-
tion triggers and maintains mental illness [13]. The way 
depressive symptoms are displayed may differ depend-
ing on cultural backgrounds through interpersonal 
symptoms [14, 15]. AJ Umaña-Taylor and KA Updegraff 
[16] discovered significant variations in the prevalence 
of depression among various racial and ethnic groups 
and pointed to cultural variations in how depressive 
symptoms, including interpersonal aspects, are mani-
fested. In addition, an interpersonal model of adolescent 
depression by Cohen et al. considers grief, interpersonal 
conflicts, role changes, and social isolation as the fac-
tors contributing to the development of depression. The 
study emphasizes the importance of cultural context 
in comprehending the interpersonal aspects of depres-
sion [17]. In the Chinese population, depression mani-
fests as neurasthenia and somatization [18]. Similarly, in 
Japan, depression was predominantly linked to individual 
behavioural and psychological characteristics [19].

Recent data has additionally emphasized the portrayal 
of interpersonal symptoms in depression across different 
cultures. A systematic review of 170 study populations 
representing 76 nationalities found the most reported 
depressive symptoms and features across different cul-
tures. The study revealed that social isolation/loneli-
ness was one of the most frequently observed features 
of depression, in addition to the symptoms identified 
by the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM) diagnostic criteria [20]. Trauma-affected 
individuals often exhibit interpersonal difficulties, such 
as a hesitancy to engage in conversation and a height-
ened sense of suspicion, at a higher frequency compared 

to other communities. The findings reveal that the diag-
nostic criteria of Major Depressive Disorder (MDD) dis-
regarded the crucial role of interpersonal symptoms in 
the cluster of depression [13]. Furthermore, interpersonal 
manifestations of depression are also supported by pri-
marily assigning interpersonal explanations to depression 
rather than cognitive causes in Nepali teenagers [10]. 
The heart-mind ethnopsychology, as observed in Nepal-
ese culture about emotions, experiences, and memories 
[9] is well recognized and prevalent across several Asian 
countries. Despite their importance, interpersonal symp-
toms are absent due to the intrapersonal qualities of diag-
nostic criteria and screening tools [21]. However, prior 
research has not been as thorough in exploring interper-
sonal symptoms in the cultural adaptation of depression 
among adolescents. And a majority of studies focused on 
gender differences in interpersonal stressors and depres-
sive symptoms [22].

As a result, relying merely on sum or mean scoring 
that provides equal weight to all symptoms may lead to 
an inaccurate measure of depression severity [23, 24]. As 
the most prevalent symptom profile was only validated 
by 1.8% of teenage outpatients, the highly heterogeneous 
symptom pattern presents significant challenges in inter-
vention design.

Traditional psychopathology implies that symptoms 
co-occur due to underlying depression [25]. Yet an 
emerging perspective predicates the idea that mental 
disorders may trigger and intensify one another [26]. 
Symptoms may also reinforce one another by forming 
a feedback loop or leading to several reciprocal interac-
tions. These interconnections may cause a constellation 
of symptoms. In light of these, the network method, 
which overcomes the constraints of the present aver-
age level of symptoms and pinpoints the defining char-
acteristics of the depressed experience, has emerged in 
popularity [26]. Each symptom is represented as a node 
in a network, and the nodes are linked to one another by 
lines of varied thickness (edges). The likelihood that two 
symptoms activate each other via biological, psychologi-
cal, or other processes is represented by the strength of 
the statistical correlation found between them, which is 
represented by the edge’s thickness. Sparse symptom net-
works are designed to highlight just the most important 
relationships between symptoms [27]. The central nodes 
represent the most interrelated symptoms. It is generally 
agreed that core symptoms play a pivotal role in both the 
development and maintenance of a syndrome because 

distinct cultural patterns. Limitations: The study engaged a broad community sample; however, future research could 
benefit from including a larger sample size to allow for a more detailed analysis of a greater number of symptom 
nodes.
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they are the ones most likely to trigger subsequent symp-
toms. Conventional centrality indices such as strength 
centrality have been reported to fail to differentiate 
between positive and negative connections and may not 
effectively evaluate the characteristics and intensity of a 
node’s impact inside the network [28]. Yet the expected 
influence centrality index has been shown to overcome 
the limitations. It could lead to important predictions 
about the nodes that lead to effective treatments [29].

While the network model of depression utilizing the 
Patients Health Questionnaire (PHQ-9) has been exten-
sively studied in the current literature [30], it may not 
adequately capture the interplay between interpersonal 
symptoms and other components of depressive symp-
toms, which may contribute to a distinct symptom net-
work in adolescents [31]. Mullarkey et al. [32] established 
a network model based on a US adolescent community 
sample. Yet a comparison across cultural groups is lack-
ing. The difference between network models across cul-
tural groups allows for the examination of how symptoms 
of depression dynamically interact within different cul-
tural contexts. It provides an alternative way to character-
ize and understand the cultural impact on the nature of 
the disorder [33]. The cultural-specific connections cap-
ture the heterogeneity of interrelated symptoms, thereby 
fostering more effective treatments [34]. As a result, 
the current paper aimed to establish network models of 
depressive symptoms across Hong Kong, China, and Tai-
wan, UK and the Netherlands in a large, diverse sample 
of adolescents. We collected the data through two large 
cross-cultural studies on the mental health of adoles-
cents. This project is the first to compare across Eastern 
and Western ethnic groups using the MDAS, which con-
tains a comprehensive subscale of interpersonal symp-
toms. Rather than focusing on the ethnic minorities in 
a particular nation, its sample spans across five regions 
of the world on a platform of diversity in humanity. The 
present study provided a methodological advantage over 
previous research, which has typically sourced ethnic 
groups from a single nation by emphasizing self-reported 
ethnicity over nationality. This approach to self-identi-
fication aligns closely with an individual’s sense of cul-
tural lineage, encompassing language, societal practices, 
customs, and the geopolitical context with which they 
associate. Utilizing self-reported ethnic categories is 
likely to yield more precise comparisons between cultural 
groups, as these categories tend to reflect more uniform 
populations than those based on national distinctions. H 
Tang, T Quertermous, B Rodriguez, SL Kardia, X Zhu, A 
Brown, JS Pankow, MA Province, SC Hunt, E Boerwinkle, 
et al. [35] found a substantial agreement between indi-
viduals’ self-identified ethnicity and their genetic cluster 
affiliations. Evidence also suggests that self-classifications 

of ethnicity (such as white/European and Asian) often 
accurately reflect individuals’ ancestral origins [36].

The result would greatly address the knowledge gap 
on the role and cultural manifestation of interper-
sonal depression in adolescents. It also aligned with the 
strong supporting evidence for the continuous nature of 
depression [37]. The current study examined the central 
symptoms of depression and compared the role of inter-
personal symptoms and their connections to other symp-
toms across Asian regions of Hong Kong, China, and 
Taiwan and European regions of UK and the Netherlands 
in community samples. Hence, a network structure from 
a community sample has clinical implications for com-
munity wellbeing and treatment planning.

Methods
Participants and procedures
An adolescent’s community sample of 6348 individuals 
was recruited through Qualtrics in Hong Kong, China, 
Taiwan, the United Kingdom, and the Netherlands. 
The sample came from two large studies on depression 
in high-ability adolescents, and the areas were under-
researched. Yet the five regions from both East Asia 
regions (Hong Kong, Taiwan, and China) and Europe 
regions (UK and Netherlands) were included to provide 
a mix of Eastern and Western cultures, offering a broad 
spectrum of cultural values, beliefs, and practices for 
the study of depression. The samples come from a var-
ied pool of countries, potentially increasing diversity [38]. 
Our study’s sample comprised participants composed of 
two ethnic backgrounds: white and Asian. All individuals 
were adolescents, with ages ranging from 12 to 18 years. 
Before participation, the university ethics committee 
approved the study, and informed consent was obtained 
from both the participants and their parents.

To ensure the quality of our data, we implemented a 
rigorous quality assurance process. We excluded any 
questionnaires completed in under 5  min, as well as 
responses from participants who provided illogical 
answers to fundamental screening questions.

Data collection occurred in two separate phases: the 
first from June to August 2021, and the second from 
September to December 2022. The large sample size 
was deliberately chosen to address the complexities 
of the network model and produce robust results that 
could withstand potential inaccuracies in the model’s 
specification.

Measures
The multidimensional depression assessment scale
Developed by HN Cheung and MJ Power [14], the 
52-item multidimensional depression assessment scale 
examines depressive severity in 4 areas of depressive 
symptoms on a 5-point Likert scale: emotional, cognitive, 
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interpersonal, and somatic. It has been validated in UK 
and HK community samples and a clinically depressed 
and pregnant sample in Inner Mongolia with good psy-
chometric properties, including a Cronbach’s alpha over 
0.9 [39]. The scale was widely validated in clinical [40] 
and non-clinical samples [41] and in adolescents across 
genders [42] and cultures (Asian, White, Black, and His-
panic) with good validity and a stable factor structure 
[15]. The back translation process [43] of the Dutch ver-
sion was adopted and performed by the Language Center 
of Radboud University.

Data analysis
All the items on the MDAS were analyzed for their mean, 
standard deviation (SD), skewness, and kurtosis. We 
estimated the network using Markov Random Fields, 
designed to detect conditional relationships between 
variables. To address the issue of nonnormal item distri-
butions in MDAS, the analyses relied on Spearman cor-
relations. The Gaussian Graphical Model (GGM), which 
captures conditional relationships among all observed 
variables while controlling for the linear influence of 
each other variable, was estimated [44]. The GGM is the 
most widely employed network model. The thresholded 
EBICglasso method was utilised to estimate GGMs [45]. 
The EBICglasso method estimates network models by 
employing the graphical least absolute shrinkage and 
selection operator (LASSO) or glasso regularisation tech-
nique [46]. To determine the most effective regularisation 
parameter, the extended Bayesian Information Criterion 
(EBIC) is adopted [47]. LASSO regularisation typically 
eliminates false positives by setting small edge weights 
to precisely zero, which results in a sparser network with 
fewer edges. The goldbricker function from the net-
worktools package in R [48] checks for multicollinearity 
(extremely high overlap between nodes) before adding 
all the nodes to the network model. Its incorporation of 
self-feedback of anti-trigonometric functions in chaotic 
neural network models has been observed to impact the 
network’s optimisation mechanism, hence avoiding the 
network from becoming stuck in local minima [49]. It 
systematically evaluates all potential correlations within 
a psychometric network and establishes the fraction of 
correlations that are considered to be “insufficiently high”. 
A selection of the best nodes in a highly correlated pair 
was retained in the network.

In addition, the degree of centrality of each symptom 
was estimated to identify symptoms that have strong 
connections with others [50]. Nodes with high centrality 
are regarded as having an above-average level of impact 
on the rest of the network [2]. Expected influence is a 
measure that considers both the strength and directional-
ity of an edge. It calculates a node’s strength by using the 
actual values of edge weights rather than their absolute 

values [28]. In particular, TR Spiller, O Levi, Y Neria, B 
Suarez-Jimenez, Y Bar-Haim and A Lazarov [51] found 
that out of the three centrality metrics (strength, predict-
ability, and expected influence), only the expected influ-
ence accurately predicted the degree to which changes in 
nodes/symptoms were associated with changes in other 
nodes/symptoms. As a result, the expected influence was 
extensively reported in the current study, which has sig-
nificant implications for future treatment guidance.

The Fruchterman-Reingold algorithm produced a 
graphical presentation of the results, in which the central 
nodes (symptoms) emerged at the center of an optimal 
layout of a network of symptoms based on closeness [52]. 
This method inserts nodes with numerous and strong 
connections prominently, as well as highly linked node 
pairs near each other, while also producing a visually 
pleasing layout with no node or edge overlap.

Additionally, we examined the accuracy and stability 
of the network model using boostrapping procedures 
described by S Epskamp, D Borsboom and EI Fried [45] 
and visualized the results using qgraph in R [53]. All net-
work estimates were performed using the R program 
bootnet [54]. The correlation stability (CS) coefficient was 
used. This is a measure of how many instances may be 
discarded before a correlation of 0.70 for node order for 
strength centrality between the original network and the 
new network is computed without violating the dropped 
cases. A CS co-efficient greater than 0.25 is suggested, 
while values greater than 0.50 indicate good resilience 
[45]. The maximum possible value is 0.75. Bootstrapped 
95% confidence intervals were also calculated for all edge 
weights.

Finally, we evaluated network differences between 
Asian areas of Hong Kong, China, and Taiwan and Euro-
pean areas of UK and the Netherlands samples using 
the permutation test Network Comparison Test (NCT), 
which determines the difference between two networks 
(Asian vs. European participants) [55]. The NCT was 
performed on gender-defined subsamples with 1000 
permutations, as previously advised [56]. The global net-
work strength was determined by comparing the absolute 
sum of all edge weights between the networks. Following 
that, the distributions of edge weights within each net-
work were compared in order to determine the network’s 
structure. The differences in strength for each edge were 
compared between the two networks (Holm–Bonferroni 
correction of p values). All tests were run using the R 
package “NetworkComparisonTest” 2.0.1 [57].

Results
Descriptive statistics
A total of 6348 individuals, 3885 from Hong Kong, China 
and Taiwan and 2463 from UK and the Netherlands, were 
recruited for the study with a mean age of 16.32 (S.D. = 
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1.52). A relatively equal distribution of females and males 
was reported, and 12.78% of participants reported expe-
riencing mental issues in the past two weeks. Table 1 dis-
plays the summary of demographic variables. The mean, 
standard deviation, skewness, and kurtosis of depressive 
symptoms as evaluated by the MDAS are reported in 
supplementary Table 1.

The network structure for all items of MDAS is pre-
sented in Fig.  1. Figure  1 depicts the estimated EBIC-
glasso model network of depression symptoms after 
multicollinearity was checked using the Goldbricker 
function and the highly correlated nodes were reduced. 
The quantitative relationships between these symptoms 
were evaluated with the use of a weighted adjacency 
matrix (Suppl. Table 2 weighted adjacency matrix). Fig-
ure  2 displays the expected influence centrality of the 
network’s nodes, a measure of the degree to which each 
node is linked to other nodes. The expected influence 
index demonstrated that feeling worthless,  low energy, 
feeling a burden on others, and low mood were the central 
symptoms in adolescents. The supplementary figure S2 
describes the distribution of the expected influence sta-
tistic for each node across the bootstrap samples (Supple-
mentary Fig. S2).

Network structure
The network contains 50 nodes and 683 non-zero edges. 
Two nodes were dropped due to multicollinearity. The 
network estimates demonstrated the maximum high 
accuracy indices for an expected influence of 0.75, i.e., 
after deleting up to 75% of the sample, the order of the 
symptoms in strength was still connected with the origi-
nal one (r = 0.7). For detailed information about the accu-
racy indices of expected influence, see supplementary 
figure S1.

The interconnection of interpersonal symptoms of 
depression across Hong Kong, China, Taiwan, UK and 
the Netherlands.

Figures  3 and 4 compare network across Asian areas 
and European regions, showing non-significant differ-
ences in network global strength (Asian areas: 25.75 vs. 
European areas = 25.97; global strength difference = 0.22, 

p = 0.48), but the distribution of edge weights showed a 
significant difference (M = 0.17, p = 0.00).

To access potential different edges between the two net-
works, a Bonferroni-Holm correction was used. Table 2 
shows statistically significant differences (p < 0.001) edges 
between interpersonal symptoms and emotional, cogni-
tive, and somatic symptoms across ethnic groups. For 
European-specific edges, Asian participants didn’t pres-
ent the listed edges, while for Asian-specific edges, Euro-
pean participants didn’t present the listed edges. In terms 
of the expected influence index, a similar trend for the 
highest centrality node was found across ethnic groups 
(Fig. 5).

Discussion
The current study is the first to incorporate interper-
sonal depression symptoms into a mixture of symptom 
patterns in adolescents using the network approach in 
a large heterogeneous sample. Their manifestation of 
depression was compared in symptom level across Hong 
Kong, China, and Taiwan, UK and the Netherlands. The 
current study bridges the knowledge gap of previous 
network studies using PHQ-9 [30], which overlooked 
the interpersonal symptoms of depression. It also adds 
to the discussion of the heterogeneity of MDD criteria 
[58] towards a more personalized diagnosis and treat-
ment [59] using the more predictable centrality index 
of expected influence. The network model identified 
feeling worthless, low energy, feeling a burden on others, 
and low mood as central traits. The results are consis-
tent with previous literature on interpersonal sensitivity 
in adolescents. For instance, it has been recorded that 
interpersonal interactions affect adolescents’ sense of 
self-esteem due to their growing capacity to build mean-
ingful psychological relationships with others and the 
opportunity to learn about themselves and their own 
functioning in particular circumstances [60, 61]. Simulta-
neously, research has revealed that relationships may be 
a prevalent cause of stress throughout adolescence [62]. 
Adolescents are particularly sensitive to their social envi-
ronments [63]. The node Feeling like a burden may result 
from perceived or real changes in their relationships 
with family and friends, often because they are unable 
to contribute to or participate in social situations as 
they believe they should. Despite the abundant evidence 
of interpersonal stressors in adolescents [64], the cur-
rent study identified the important role of interpersonal 
symptoms in depression in adolescents and the predic-
tive role for future treatments. In their network study, 
Mullarkey et al. [32] identified self-hatred, loneliness, sad-
ness, and pessimism as central features of depression. In 
comparison, Low mood in the present study corresponds 
with sadness. Both self-hatred in their study and feeling 
worthless in the present study primarily encompass the 

Table 1  Descriptive statistics of participants’ demographics
Mean (S.D)

Age 16.32 (1.52)
n (%)

Gender
Male 3064 (48.27)
Female 3258 (51.32)
Others 26 (0.41)
History of mental disorders
No 5537 (87.22)
Yes 811 (12.78)



Page 6 of 13Cheung et al. BMC Psychiatry          (2024) 24:713 

Fig. 1  Network structure for MDAS. Note Each node represents a variable. The lines represent edge between nodes. Wider and more saturated edges indi-
cate stronger associations. All associations are positive. Only 50 nodes out of 52 items are significantly connected. The nodes are colour-coded MDAS1-12 
in blue, MDAS13-24, MDAS49-51 in red, MDAS25-36 in green, and MDAS 37–48 in yellow Emotional domain: MDAS1. Low mood MDAS2. Sadness MDAS3. 
Low spirits MDAS4. Gloominess MDAS5. Sad mood MDAS6. Guilt MDAS7. Unhappiness MDAS8. Not cheerful MDAS9. Irritable mood MDAS10. Dysphoric 
mood MDAS11. Shame MDAS12. Anxiety Cognitive domain: MDAS13. Feelings of hopelessness MDAS14. Loss of interest MDAS 15. No pleasure MDAS 
16. The future feels bleak MDAS 17. Feeling worthless MDAS 18. Poor concentration MDAS 19. Self-blame MDAS 20. Life feels meaningless MDAS 21. 
Feeling a failure MDAS 22. Ruminations MDAS 23. Thoughts of suicide MDAS 24. Unable to make decision Somatic domain: MDAS 25. Low energy MDAS 
26. Problems with sleeping MDAS 27. Change in appetite MDAS 28. Lower sex drive MDAS 29. Feel slowed down MDAS 30. Fatigue MDAS 31. Change in 
weight MDAS 32. Crying MDAS 33. Agitation MDAS 34. Slowed movement MDAS 35. More pain sensitivity MDAS 36. Intestinal problems MDAS 49. Poor 
Memory MDAS 50. Unable to plan things MDAS 51. Feeling disorganized MDAS 52. Unable to care for myself Interpersonal domain: MDAS 37. Decrease in 
activities MDAS 38. Social withdrawal MDAS 39. Feeling worse than others MDAS 40. Feel a burden on others MDAS 41. Social avoidance MDAS 42. Feeling 
undeserving of others care MDAS 43. Hypersensitive to criticism MDAS 44. Feeling less attractive than others MDAS 45. Feel too sensitive to others MDAS 
46. Feeling let down by others MDAS 47. Unable to love others MDAS 48. Aggression towards others
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individual’s self-image and perspective. They might have 
a substantial negative impact on interpersonal relation-
ships by influencing individuals’ self-perception in social 
situations. Experiencing a sense of self-hatred and worth-
lessness might cause individuals to isolate themselves 
from social connections believing that they do not con-
tribute any value to their relationships [65]. On the other 
hand, feeling like a burden from the present study entails 
one’s self-perception in relation to others. It can induce 

individuals to distance themselves from intimate connec-
tions to avoid burdening others with their presence or 
needs, resulting in isolation and a deterioration of social 
support networks.

The present study is also the first to investigate the dif-
ferences in symptom connection between Hong Kong, 
China, and Taiwan, UK and the Netherlands in depres-
sive symptoms using a comprehensive MDAS symptom 
profile. The study investigated the role of interpersonal 

Fig. 2  Strength Centrality for each node ordered by expected influence

 



Page 8 of 13Cheung et al. BMC Psychiatry          (2024) 24:713 

symptoms in relation to other depressive symptoms, 
their potential role in depression, and the unique con-
nections within each ethnic group. The result supported 
the differences in network structure across Asian regions 
(Hong Kong, China and Taiwan) and European (UK and 
the Netherlands) regions. In terms of how interpersonal 
symptoms are related to the emotional, cognitive, and 
somatic domains, Hong Kong, China and Taiwan and 
UK and Dutch participants demonstrated variations in 
the linkage. An Asian-specific connection, for example, 
is feeling less attractive than others and its relation to 
the future feels bleak. This is in line with previous stud-
ies showing that a thinner physique is more preferable in 
Chinese culture and that Chinese women perceive their 
body image more negatively [66]. In terms of the connec-
tion between being unable to love others and emotional 
depressive symptoms in Hong Kong, China and Taiwan 
rather than UK and Dutch participants, it might reflect 
a more collectivistic attitude towards contributing to 

society in Asian populations. The linkage aligned with a 
previous study of the correlation between adherence to 
Asian cultural values and the sense of group identity and 
self-critical perfectionism in Asian American and Asian 
foreign college students [67]. Moreover, the Asian-spe-
cific linkage of feeling a burden on others with guilt and 
rumination collides with the Asian value of being use-
ful to family and society, taking into account the inter-
dependence of self-identity in family and interpersonal 
relationships. It is also consistent with self-exertion that 
holds moral value in Eastern cultures [68] and more 
extensive interpersonal networks in their work, fam-
ily, and school lives compared to their counterparts in 
the US [69]. In particular, when individuals identified 
specifically with Asian ethnicity, their normative expec-
tations of collectivism would predict the Asian pattern 
of depressive symptoms. Finally, slow movement and 
aggression towards others were identified as an Asian-
specific linkage. Psychomotor retardation in adolescents 

Fig. 3  Comparison of expected influence across cultural groups

 



Page 9 of 13Cheung et al. BMC Psychiatry          (2024) 24:713 

has been well-documented in current literature [70]. 
However, Asian adolescents may feel misunderstood by 
their community or family members who might perceive 
their lack of activity as intentional or avoidant. This mis-
understanding might lead to frustration and aggressive 
reactions to express distress or defend oneself against 
perceived criticism or pressure. In many Asian cultures, 
there is substantial pressure to perform and meet high 
societal and familial expectations [71, 72]. Those expe-
riencing slowed movement due to depression may find 
themselves increasingly unable to meet these expecta-
tions, leading to internal stress and eventual aggression 

as a response to overwhelming pressure and a lack of 
other coping mechanisms.

However, in European-specific linkages, a different 
pattern of culturally specific connections was reported. 
In Western societies, the relationship between interper-
sonal symptoms and other characteristics of depression 
is primarily rooted in heightened sensitivity within social 
connections. For example, European-specific linkages 
included hypersensitivity to criticism, sadness, and cry-
ing, as well as guilt and hopeless feelings well established 
in the interpersonal model of depression.

Fig. 4  Network structure of Asian (Hong Kong, China and Taiwan) regions
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The findings from the current study have several impor-
tant implications for clinical practice. Practitioners could 
pay attention to the identified central traits and consider 
them potential focal points in therapeutic interventions. 
Tailoring treatments to target these core symptoms could 
improve outcomes by addressing the most influential 
aspects of the patient’s depression. The differences in net-
work structures between Hong Kong, China, and Taiwan, 
UK and the Netherlands adolescents suggest that cul-
tural background significantly influences how depression 
manifests. Clinicians should adopt a culturally sensitive 
approach, recognizing that interpersonal relationships 
and cultural values play a crucial role in the experience 

of depression. For example, in Asian adolescents, feelings 
of being a burden may be more prominent due to cultural 
values of interdependence and collectivism. Understand-
ing these cultural nuances can guide more effective, cul-
turally congruent therapeutic approaches. Programs such 
as interpersonal psychotherapy (IPT) or family therapy 
might be particularly beneficial for Asian adolescents, 
addressing key issues such as communication skills, con-
flict resolution, and emotional expression within rela-
tionships. Finally, interpersonal symptoms’ central role in 
the depression network could facilitate earlier screening 
and intervention in clinical settings for a better outcome.

Limitations
The study encompasses a few limitations. First, the cross-
sectional design impedes the study of the causality of 
variables and would affect the implications of address-
ing high-centrality nodes as potential clinical targets. 
Future longitudinal studies should be implemented for 
better clinical use. Second, previous research has found 
that age, education level, and marital status impact the 
epidemiology and clinical aspects of depression [73, 74]. 
However, due to the homogeneity of the present popu-
lation in terms of age and education level, the current 
sample did not account for these variables. Furthermore, 
the interpretation focused on strength centrality instead 
of betweenness and closeness centrality. While the cen-
trality stability for betweenness and closeness centrality 
did not meet the threshold requirement, the interpreta-
tion aligned with the theories of LF Bringmann, T Elmer, 
S Epskamp, RW Krause, D Schoch, M Wichers, JTW 
Wigman and E Snippe [75]. These theories suggest that 
betweenness and closeness centrality are particularly 
unsuitable for most psychological networks, as they rely 
on strong assumptions such as the shortest route, which 
may or may not apply, not only in psychological networks 
but also in social and brain networks. Future studies 
yielding better centrality stability for all centrality indices 
could compare the results from all indices. Finally, these 
regions in the study where the sample was recruited from 
do not represent the entirety of their respective geo-
graphic areas. Hence future studies that include more 
areas could provide a more detailed picture of depressive 
symptoms across Eastern and Western cultures.

Conclusions
This research is the first to use the network technique 
to include interpersonal symptoms of depression in a 
diverse sample of adolescents. Interpersonal symptoms 
of feeling worthless, low energy, feeling a burden on oth-
ers, and low mood are central features in addition to 
low energy and low mood in adolescents. This research 
indicated that, compared to their UK and Dutch coun-
terparts, interpersonal symptoms link to emotional, 

Table 2  Comparison of edge difference across Asian-region and 
European-region samples in terms of interpersonal symptoms
Item connection Item description Edge strength
European specific edges
MDAS15 and 
MDAS38

No pleasure and Social 
withdrawal

Asian: 0
European Network: 0.07

MDAS13 and 
MDAS39

Feelings of hopelessness 
and Feeling worse than 
others

Asian: 0
European Network: 0.03

MDAS21 and 
MDAS41

Feeling a failure and Social 
avoidance

Asian: 0
European Network: 0.02

MDAS2 and 
MDAS43

Sadness and Hypersensi-
tive to criticism

Asian: 0
European Network: 0.01

MDAS32 and 
MDAS43

Crying and Hypersensitive 
to criticism

Asian: 0
European Network: 0.02

MDAS35 and 
MDAS44

More pain sensitivity and 
Feeling less attractive 
than others

Asian: 0
European Network: 
-0.05

MDAS6 and 
MDAS45

Guilt and Feel too sensi-
tive to others

Asian: 0
European Network: 0.02

MDAS13 and 
MDAS45

Feelings of hopelessness 
and Feel too sensitive to 
others

Asian: 0
European Network: 0.03

MDAS3 and 
MDAS46

Low spirits and Feeling let 
down by others

Asian: 0
European Network: 0.01

Asian Specific edges
MDAS6 and 
MDAS40

Guilt and Feel a burden 
on others

Asian: 0.03 European 
Network: 0

MDAS22 and 
MDAS40

Ruminations and Feel a 
burden on others

Asian: 0.04 European 
Network: 0

MDAS16 and 
MDAS44

The future feels bleak and 
Feeling less attractive 
than others

Asian: 0.02 European 
Network: 0

MDAS22 and 
MDAS46

Ruminations and Feeling 
let down by others

Asian: 0.05 European 
Network: 0

MDAS1 and 
MDAS47

Low mood and Unable to 
love others

Asian: 0.004 European 
Network: 0

MDAS3 and 
MDAS47

Low spirits and Unable to 
love others

Asian: 0.02 European 
Network: 0

MDAS5 and 
MDAS47

Sad mood and Unable to 
love others

Asian: 0.003 European 
Network: 0

MDAS34 and 
MDAS48

Slowed movement and 
Aggression towards 
others

Asian: 0.06 European 
Network: 0
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cognitive, and somatic symptoms across ethnic groups in 
a unique way, corresponding to cultural characteristics. 
This suggests significant clinical and research implica-
tions, necessitating a review of future intervention direc-
tions to align with the findings.
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