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ABSTRACT
Background: Chinese shidu parents (bereaved parents over the age of 49 who have lost their
only child) are potentially at a high risk of prolonged grief disorder (PGD), posttraumatic stress
disorder (PTSD) and insomnia.
Objective: The current study aimed to estimate three network models in 310 shidu parents
who met the ICD-11 criteria for PGD: (1) a PGD network to identify central symptoms; (2) a
comorbidity network to explore bridge symptoms between PGD and PTSD; (3) a
comorbidity network to examine the associations between PGD and insomnia symptoms.
Methods: The R-packages bootnet, qgraph and networktools were used to investigate the
structure of network models and centrality indices of symptoms. In addition, robustness and
significance analyses for the edge weights and the order of centrality were performed.
Results: Emotional pain and numbness emerged as the most central symptoms in the PGD
network. In the PGD-PTSD comorbidity network, the highest bridge strength symptoms
were inability to trust others (PGD) and feeling upset (PTSD). Inability to trust others (PGD),
avoidance (PGD), and impairment of life quality (insomnia) were possible bridge symptoms
connecting PGD and insomnia.
Conclusions: Reducing emotional pain and numbness may be a viable target in PGD
interventions for shidu parents. Additionally, findings suggest that future studies could
examine the role of inability to trust others and avoidance in PGD comorbidities.

Análisis de redes de síntomas de TDP, TEPT e insomnio en padres chinos
shidu con TDP

Antecedentes: Los padres chinos shidu (padres en duelo mayores de 49 años que han perdido
a su único hijo) tienen un alto riesgo potencial de presentar trastorno de duelo prolongado
(TDP), trastorno de estrés postraumático (TEPT) e insomnio.
Objetivo: El presente estudio tuvo como objetivo estimar tres modelos de redes en 310 padres
shidu que cumplieron con los criterios CIE-11 para TDP: (1) una red TDP para identificar
síntomas centrales; (2) una red de comorbilidad para explorar los síntomas puente entre
TDP y TEPT; (3) una red de comorbilidad para examinar las asociaciones entre el TDP y
síntomas del insomnio.
Métodos: Se utilizaron los paquetes R bootnet, qgraph y networktools para investigar la
estructura de los modelos de redes y los índices de centralidad de los síntomas. Además, se
realizaron análisis de robustez y significancia para los pesos de borde y el orden de centralidad.
Resultados: El dolor y el embotamiento emocional surgieron como los síntomas más centrales
en la red TDP. En la red de comorbilidad TDP-TEPT, los síntomas fuerza de puente más altos
fueron la incapacidad para confiar en los demás (TDP) y sentirse molesto (TEPT). La
incapacidad para confiar en los demás (TDP), la evitación (TDP) y el deterioro de la calidad
de vida (insomnio) fueron posibles síntomas puente que conectan el TDP y el insomnio.
Conclusiones: Reducir el dolor y el embotamiento emocional puede ser un objetivo viable en
las intervenciones de TDP para padres shidu. Además, los hallazgos sugieren que los estudios
futuros podrían examinar el papel de la incapacidad para confiar en los demás y la evitación en
las comorbilidades del TDP.
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HIGHLIGHTS
• Emotional pain and
numbness were the most
influential symptoms in
shidu parents with PGD.
The role of PGD symptoms
of inability to trust others
and avoidance in the
comorbidities of PGD with
PTSD and insomnia might
be worthy of further study.
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患患有有延延长长哀哀伤伤障障碍碍的的中中国国失失独独父父母母的的延延长长哀哀伤伤障障碍碍、、创创伤伤后后应应激激障障碍碍和和

失失眠眠症症状状的的网网络络分分析析

背背景景:: 失独父母(49岁以上失去独生子女的父母)患有延长哀伤障碍(PGD)、创伤后应激障碍
(PTSD)和失眠的风险较高。
目目的的:: 在310名符合PGD诊断标准的失独父母中探讨三个网络模型：(1)确定PGD网络模型的
中心症状；(2)探索PGD与PTSD的共病网络模型的桥症状；(3)探索PGD与失眠共病网络模型
的桥症状。
方方:: 法法 采用R程序包bootnet、qgraph和networktools估计网络模型的结构和症状的中心性。
此外，还对边缘权重和中心性顺序进行了稳健性和显着性分析。
结结果果:: 情感痛苦和麻木是PGD网络中最中心的症状。在PGD-PTSD共病网络中，中心性程度
最高的桥症状是难以信任他人(PGD))和情感痛苦(PTSD)。难以信任他人(PGD)、回避(PGD)和
生活质量受损(失眠)可能是连接PGD和失眠的桥症状。
结结论论:: 减轻情感痛苦和麻木可能是对失独父母的哀伤干预的一个可行目标。此外，本研究
结果提示，未来的研究可以探讨难以信任他人和回避在PGD共病中的作用。

1. Introduction

Grief is a natural response to the loss of a loved one.
However, prolonged grief disorder (PGD) exists in a
significant minority of bereaved people (Cozza et al.,
2020; Prigerson, Kakarala, Gang, & Maciejewski,
2021). PGD, a disorder specifically associated with
trauma/stress, has been recently included in the Inter-
national Classification of Disease (ICD-11) (World
Health Organization [WHO], 2018), as well as the
Diagnostic and Statistical Manual of Mental Dis-
orders, fifth edition, text revision (DSM-5-TR) (Pri-
gerson et al., 2021). It is characterized by strong
longing for and/or persistent preoccupation with the
deceased accompanied by intense emotional pain,
such as sadness, guilt, anger, and difficulty accepting
the death. The grief reactions last for at least 6 months
(WHO, 2018) or 12 months (American Psychological
Association, 2021) and cause significant functional
impairment.

Among all kinds of loss, child-death is widely
recognized as one of the most painful experiences
(Djelantik, Smid, et al., 2020; Kersting, Brahler, Glaes-
mer, & Wagner, 2011; Zhou et al., 2018). Due to the
previous ‘One-Child Policy’, China has the largest
population of ‘only-child-death’ parents (Zhang
et al., 2020). A unique cohort of these parents who
have lost their only child and are over 49 years at pre-
sent and have no living biological or adopted child are
referred to as ‘shidu parents (meaning of losing the
only child in Mandarin)’ in China (Shi et al., 2019;
Xu et al., 2020; Zhou et al., 2020). Alarmingly, the
number of shidu parents exceeded 1.5 million in
2015 and is expected to reach around 4.5 million by
2050 in China (Wang, 2016). Because the Chinese
filial piety culture emphasizes having a child to con-
tinue bloodlines, shidu parents might struggle more
with bereavement due to being childless (Cao, Yang,
& Wang, 2018; Zheng & Lawson, 2015). Additionally,
adult children are the primary caregivers for their
parents in old age, which is expected by Chinese cul-
ture and law (Zheng, Lawson, & Anderson Head,

2017). Therefore, losing the only child may cause
shidu parents to suffer intense and persistent grief
(Wang & Hu, 2020; Yin et al., 2018; Zhang & Jia,
2019). Results from meta-analyses suggest that in gen-
eral 9.8% of bereaved adults are at risk for PGD (Lun-
dorff, Holmgren, Zachariae, Farver-Vestergaard, &
O’Connor, 2017), while losing the only child is related
to a higher PGD prevalence (Djelantik, Smid, et al.,
2020). A recent study found that more than a third
of shidu parents suffered from PGD according to
ICD-11 criteria, with an average time since loss of
9.41 years (Zhou et al., 2020).

From a perspective of the cognitive model, three
processes – excessively negative appraisal of the loss
and its consequences; poor integration of the loss
with existing autobiographical memories; and avoid-
ance of reminders of the loss – are not only crucial
in the development and maintenance of PGD (Boelen,
van den Hout, & van den Bout, 2006), but also are
critical for posttraumatic stress disorder (PTSD)
(Ehlers & Clark, 2000). Bereavement is a significant
stressor. Therefore, in addition to PGD, PTSD is also
often reported by bereaved people (Boelen & Lenfer-
ink, 2020), especially those who experienced violent
death (Kaltman & Bonanno, 2003). A meta-analysis
study indicated that the prevalence rate of PTSD was
46.8% in shidu parents (Wang et al., 2021), which
was much higher than that of non-bereaved parents
(Yin et al., 2018). A recent study found that 90.9% of
shidu parents with PGD also met the criteria for
PTSD (Zhang et al., 2020).

The attachment-based model postulates that the
physical presence of attachment figures is very impor-
tant for biobehavioural regulation in adults, and bio-
behavioural dysregulation occurs when we lose a
loved one. Therefore, grief is commonly associated
with neuroendocrine and sleep disturbance, and this
disruption persists in those with PGD (Shear &
Shair, 2005). Although sleep disturbances constitute
one of the diagnostic criteria for PTSD, increasing
scholars have suggested that sleep disturbances may
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not just be a symptom of PTSD, but a correlated inde-
pendent problem and needs to be addressed directly in
treatment (Lommen et al., 2016; Spoormaker & Mon-
tgomery, 2008). Furthermore, treatments focused on
PGD or PTSD seem to have limited effectiveness in
reducing insomnia (Boelen & Lancee, 2013; Nappi,
Drummond, & Hall, 2012). Therefore, sleep disturb-
ance in bereavement appears to need specific attention
(Lancel, Stroebe, & Eisma, 2020; Shear, 2015; Stroebe,
Schut, & Stroebe, 2007). A systematic review suggested
that about 80% of bereaved people with PGD suffered
long-term poor sleep (Lancel et al., 2020). A qualitat-
ive study found that 35 of 36 shidu parents experi-
enced insomnia and 8 relied on medications for
sleep (Wang & Hu, 2019). A growing number of
empirical studies provide evidence that PGD, PTSD
and insomnia symptoms all constitute pathological
reactions after a significant loss. To better help the
bereaved, knowledge about symptoms of grief and
clinically significant symptoms of comorbid disorders
are important (Shear & Skritskaya, 2012). However,
information on how the PGD, PTSD, and insomnia
symptoms interact and affect each other in shidu
parents is relatively limited.

The network approach offers a new perspective to
examine a disorder as a causal system of dynamically
and functionally interrelated symptoms (Borsboom
& Cramer, 2013). A network consists of nodes and
edges. Nodes represent symptoms and edges between
two nodes represent correlations between two symp-
toms (Hofmann, Curtiss, & McNally, 2016). There-
fore, PGD can be conceptualized as a network of
mutually reinforcing symptoms rather than an
underlying cause of the symptoms. Using network
analysis (NA), it is possible to explore interactions
between symptoms and identify the most influential
symptoms in the network (Borsboom, 2017). These
symptoms, labelled as central symptoms, have more
frequent and stronger associations with other symp-
toms (Hofmann et al., 2016). Choosing such symp-
toms to design interventions might be a viable
heuristic for bereaved people to reduce overall levels
of PGD (Fried et al., 2018). Moreover, the network
approach also offers a new way to understand
comorbidity (Jones, Ma, & McNally, 2019). Certain
symptoms of one disorder might increase risks for
another distress. These symptoms that bridge differ-
ent disorders are called ‘bridge symptoms’ (Cramer,
Waldorp, van der Maas, & Borsboom, 2010). Pre-
vious studies found that meaninglessness, loneliness,
emotional pain, and numbness were considered as
bridge symptoms between PGD and depression
(Robinaugh, LeBlanc, Vuletich, & McNally, 2014).
Role confusion and difficulty trusting others, and
feeling distant from others were bridge symptoms
between PGD and PTSD (Djelantik, Robinaugh, et
al., 2020). Targeting these bridge symptoms might

be a good alternative to treat or prevent comorbidity
(Jones et al., 2019). Therefore, applying NA to
explore potential bridge symptoms among disorders
in shidu parents may be clinically significant.

Although previous findings bring valuable insights
into PGD symptoms and comorbidity networks, grief
symptoms and expression may vary across cultures
(Stelzer, Zhou, et al., 2020). For example, previous
studies found that the most central symptom of
PGD was emotional pain in American conjugally
bereaved people (Robinaugh et al., 2014), whereas it
was longing in Chinese conjugally bereaved people
(Pan, 2020). A cross-cultural study found that preoc-
cupation with the deceased or death was the second
most central symptom for Chinese bereaved people,
while it was the fourth least central for German par-
ticipants (Stelzer, Holtge, et al., 2020). Therefore, it
is still uncertain whether previous findings can be gen-
eralized to shidu parents, whose bereavement adjust-
ment may be affected by the Chinese filial piety
culture (Shi et al., 2019). Additionally, a positive
association between PGD and insomnia has been
confirmed (Lancel et al., 2020), whereas interconnec-
tions of symptom-level between PGD and insomnia
remain unknown. Therefore, the current study
aimed to apply a NA approach to identify central
PGD symptoms, and explore bridge symptoms
between PGD and PTSD, as well as PGD and insom-
nia in shidu parents. Specifically, we would like to
focus on shidu parents with PGD. In this group, it is
not the stress of bereavement but rather severe grief
symptoms that predict the long-term quality of life
and health impairments (Boelen & Prigerson, 2007;
Prigerson et al., 1997). Moreover, interventions seem
to be most effective for bereaved people with PGD
(Wittouck, Van Autreve, De Jaegere, Portzky, & van
Heeringen, 2011). Accordingly, the current study
aimed to gain a preliminary understanding of the net-
works of shidu parents with PGD.

2. Methods

2.1. Participants

The data used in this study was a part of a larger pro-
ject ‘Constructing a psychological help system for Chi-
nese shidu parents, based on a population-based
survey’ collected from April 2017 to May 2018 across
China. A convenience sample of 885 shidu parents was
recruited. Two participants were excluded from the
analysis due to missing more than 20% of the data
(Enders, 2003; Peng, Harwell, Liou, & Ehman, 2006).
Based on self-report results from the Prolonged
Grief Questionnaire (Prigerson et al., 2009) and 1
item from the depression subscale of the Symptom
Checklist-90 (Tan, Lan, Yu, & Yang, 2015), 310 par-
ticipants in this study were considered to meet ICD-
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11 criteria for PGD. For a detailed description of
recruitment and diagnosis procedures, see Zhou
et al. (2020). The sample mainly consisted of females
(n = 235, 75.8%). The mean age of the participants
was 57.23 years (SD = 7.13), with an average time
since child-death of 7.82 years. Descriptive infor-
mation of the shidu parents is presented in Table 1.

The research was approved by the Ethics Commit-
tee of Beijing Normal University. Participants took
part in the survey voluntarily and received a gift as
compensation. Written informed consent was
obtained before data collection.

2.2. Measures

2.2.1. Prolonged Grief Questionnaire (PG-13)
The PG-13 is a self-report measure of prolonged grief
symptoms (Prigerson et al., 2009). The first two items
assess separation distress: longing or yearning and
emotional pain. Nine items assess cognitive, emotional
and behavioural reactions, e.g. anger, numbness,
difficulty accepting the loss, avoidance of reminders.
The last two items evaluating functional impairment
and length of bereavement are answered ‘yes’ or ‘no’.
According to previous studies of the PGD network,
the item of functional impairment and one item that
indexes symptom duration don’t reflect a discrete
symptom, so these two items were not included in
the network (Maccallum & Bryant, 2020; Maccallum,
Malgaroli, & Bonanno, 2017). The first 11 items scored
on a 5-point Likert scale (1 = never, 5 = several times a
day) were included in the network analysis. The Chi-
nese version of PG-13 has sound psychometric prop-
erties (Yi, Gao, Wu, Tang, & Li, 2016), with
Cronbach’s α being .72 in the current study.

2.2.2. PTSD checklist-civilian version (PCLC)
The PCLC is a widely used instrument to screen post-
traumatic stress symptoms (Weathers, Litz, Herman,

Huska, & Keane, 1993). It contains 17 items in three
subdomains: re-experience, avoidance and numbing,
and hyperarousal. Participants respond on a 5-point
Likert scale from 1 (not at all) to 5 (extremely) to indi-
cate symptoms’ severity of PTSD during the previous
four weeks. Total scores range from 17 to 85, with
higher scores representing more severe levels of post-
traumatic stress symptoms. This study used a Chinese
version of the PCLC, showing good reliability and val-
idity (Yang, Yang, Liu, & Yang, 2007). The Cronbach’s
alpha of the PCLC was .90 in this study.

2.2.3. Insomnia Severity Index (ISI)
ISI is a brief self-report tool to measure subjective
symptoms and consequences of insomnia, as well as
worries or distress about those problems (Bastien, Val-
lieres, & Morin, 2001). The Chinese version of ISI is a
valid and reliable instrument for Chinese old people
(Yu, 2010). It comprises seven items, and each item
is rated from 0 (none) to 4 (very severe). A higher
score indicates more severe insomnia problems. The
Cronbach’s alpha of the ISI was .93 in this study.

2.3. Data analysis

2.3.1. Preliminary analyses
The maximum percentage of missing values was 3.5%
for the PCLC item 8. Missing values were imputed
using the Expectation-Maximization algorithm.
Descriptive statistics were calculated to summarize
participants’ demographic information, and means
and standard deviations for the items. The preliminary
analyses were conducted by SPSS 23.0 software.

2.3.2. Network analyses
Three network models were generated: (1) a network
including the 11 symptoms presented in the PG-13;
(2) a network concerning the co-occurrence of PGD
and PTSD symptoms; and (3) a network regarding
the co-occurrence of PGD and insomnia symptoms.
All analyses related to network analyses were com-
puted by R using RStudio. For analytic code (R-
scripts) please see the Supplementary Materials.

2.3.2.1. Notes selection. It has been suggested that if
two items are too similar in content, relationships in
the network may be obscured (Fried & Cramer,
2017). Since PGD, PTSD and insomnia share certain
similar symptoms, the goldbricker function in the net-
worktools package was utilized to statistically detect
redundant nodes in networks (Jones, 2020). Gold-
bricker function detects pairs of overlapping nodes
by examining the correlations between them and com-
paring their patterns of correlations with other nodes
in the network. If the two nodes are similarly corre-
lated with (i.e. statistically different correlation below
25%) all other nodes, they are recognized as the

Table 1. Demographic characteristics of participants.
Characteristic N (%) Mean (SD) N missing

Gender of the parents 3
Male 72 (23.2)
Female 235 (75.8)
Parents’ age (years) 57.23 (7.13)
Parents’ education 21
Primary school or less 65 (21.0)
Middle/high school 195 (62.9)
College or above 29 (9.4)
Loss-related information
Gender of the child 2
Male 213 (68.7)
Female 95 (30.6)
Age of the child (years) 24.03 (6.79)
Cause of death 2
Non-violent 139 (44.8)
Violent 169 (54.5)
Time since loss (years) 7.82 (5.65)
PG-13 score 40.53 (6.02)
PCLC score 54.36 (11.63)
ISI score 15.67 (6.24)
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redundant nodes (Hittner, May, & Silver, 2003). How-
ever, goldbricker function was best implemented with
theoretical considerations (Levinson et al., 2018).
Thus, we evaluated the statistically identified redun-
dant nodes, and determined the final overlapping
nodes based on their dimensions in the scale and
proximity in meaning. The final overlapping nodes
were combined into new nodes by calculating the
mean values. In the PGD network, the goldbricker
function detected that emotional pain, yearning and
avoidance were overlapping. Since they were identified
as distinct meaningful symptoms of PGD, they were
all retained in the network analysis. Several pairs of
statistically redundant nodes were identified in the
PGD and PTSD network, as well as the PGD and
insomnia network. Based on theoretical consideration,
two sets of PTSD nodes were combined: (1) Difficulty
concentrating, feeling irritable, feeling easily startled,
and being super alert were combined into a ‘high
arousal’ node; (2) feeling distant from others and
loss of interest were collapsed into a ‘disengagement’
node. Two insomnia symptoms were combined: inter-
ference with daily function and worriers about sleep
were collapsed into a ‘function-worry’ node.

2.3.2.2. Network estimation techniques. The network
analyses were carried out by bootnet and qgraph
packages in R. First, a Gaussian graphical model
(Costantini et al., 2015), which calculates partial corre-
lations between nodes, was used to generate regular-
ized partial networks (Epskamp & Fried, 2018).
Second, a graphical least absolute shrinkage and selec-
tion operator (gLASSO) was employed in combination
with Extended Bayesian Information Criterion (EBIC)
to shrink weak associations to zero. Then, node place-
ment was determined by the Fruchterman and Rein-
gold (1991) algorithm, which puts nodes with
stronger associations with other nodes nearer to the
centre. To measure the importance of each symptom
in the PGD network, the strength of nodes was calcu-
lated as it is considered the most reliable index of cen-
trality (Epskamp, Borsboom, et al., 2018). Strength is
defined as the sum of absolute edge weights between
a given node and all other nodes (McNally, 2016).
Bridge strength was estimated via the networktools
package (Jones et al., 2019) in two co-occurrence net-
works (Network 2 and Network 3) to identify the
nodes that share the strongest associations with the
nodes belonging to the other community. Bridge
strength refers to the sum of the absolute values of
all edge weights between a given node and all nodes
in different communities (Jones et al., 2019). Com-
pared to the strength index, bridge strength takes
into account community membership (Jones et al.,
2019). It is suggested that a restricted range of symp-
toms variance can distort the estimation of centrality
indices (Terluin, de Boer, & de Vet, 2016). Following

previous publications (Wasil, Venturo-Conerly,
Shinde, Patel, & Jones, 2020), correlations between
strength (bridge strength for Network 2 and Network
3) and variance for each node were tested to address
the problem.

2.3.2.3. Network stability and accuracy. The stability
and accuracy of networks were estimated using boot-
net packages in R. Following the recommendations
of Epskamp, Borsboom, et al. (2018), edge stability
was estimated using non-parametric bootstrapping
procedures. Bootstrapped confidence intervals were
employed to gauge the certainty of edge weights and
test for the significant differences between edges to
check if a given edge is significantly larger than
other edges. To measure the stability of centrality indi-
ces (strength and bridge strength), we utilized case-
dropping bootstrapping method. This method repeat-
edly resamples subsets retaining 10–75% of the orig-
inal data to estimate the network and generates a
correlation-stability (CS) coefficient for each network.
The CS coefficient indicates the maximum proportion
of the data that can be dropped while the centrality
indices remain highly correlated (>0.70) to the orig-
inal centrality indices. CS coefficients above 0.25 are
acceptable, and above 0.50 are good (Epskamp, Bors-
boom, et al., 2018).

3. Results

3.1. Descriptive statistics

The mean scores, standard deviations and abbreviation
of each PGD, PTSD and insomnia symptom included
in networks are presented in Table 2. For PGD symp-
toms, yearning is the most frequently endorsed symp-
tom with a mean score of 4.47, while inability to trust
others has the lowest mean score of 2.75.

3.2. Network stability

Three estimated networks were demonstrated to be
robust to the stability test. The PGD network demon-
strated high stability for strength (CS coefficient =
0.52). Non-parametric bootstrapping showed that
edge weights were estimated with moderate confi-
dence intervals. The bootstrap difference test for
edges and strength indicated that the strongest edges
and the central nodes were significantly different
from the other edges and nodes (For figures related
to network stability, please see Supplementary
Materials).

The PGD and PTSD network as well as PGD and
insomnia network showed acceptable to good stability
with CS coefficients of bridge strength being 0.44 and
0.59, respectively. For all three networks, the estimated
strength (or bridge strength) wasn’t significantly

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY 5



correlated with node variance (Network 1: r = –.15, p
= .66; Network 2: r = .32, p = .13; Network 3: r = .28, p
= .28). Therefore, the differential variability of symp-
toms didn’t explain the strength (or bridge strength).

3.3. Network 1: PGD network

The generated PGD network is shown in Figure 1.
Emotional pain and numbness emerged as the
most central symptoms in the network, with their
strengths significantly higher than 50% of other
nodes. The least central node as indicated by the
strength index was role confusion. Several edges
that stood out included emotional pain and avoid-
ance, emotional pain and yearning, and difficulty
moving on and numbness.

3.4. Network 2: PGD and PTSD network

The estimated network of PGD and PTSD symptoms
is provided in Figure 2. The symptoms with the high-
est bridge strength were the inability to trust others
(PGD) and feeling upset (PTSD). Inability to trust
(PGD) was closely related to PTSD symptoms of

emotional numbness, high arousal, physical reactions,
and repetitive dreams. Stable connections also
emerged between feeling upset (PTSD) and PGD
symptoms of feeling meaningless, difficulty accepting
loss, and feeling shocked.

3.5. Network 3: PGD and insomnia network

Figure 3 depicts the network and bridge strength of
PGD and insomnia symptoms. The symptoms with
the highest bridge strength were inability to trust
others (PGD), avoidance of reminders of the loss
(PGD) and impairment of life quality (insomnia).
Strong associations were shared between the bridge
symptoms of PGD and insomnia.

4. Discussion

To the best of our knowledge, this was the first study
to explore the PGD symptoms network, as well as the
comorbidity networks of PGD with PTSD and insom-
nia in a sample of Chinese shidu parents with PGD.
Although network analyses based on current data
were exploratory, tentative interpretations provide
some information for future research and treatment
for shidu parents.

Significantly positive correlations between each
symptom in the PGD network provided evidence for
the syndromic integrity of PGD. In line with previous
studies, the emotional pain was the most central symp-
tom in shidu parents with PGD (Maccallum et al., 2017;
Robinaugh et al., 2014; Stelzer, Holtge, et al., 2020). The
second central symptom was emotional numbness, a
prominent node at 11 months post-loss in a spousal
bereaved sample (Maccallum, Lundorff, Johannsen,
Farver-Vestergaard, & O’Connor, 2021). One symptom
that exists as central to the network might be because it
is a cause of activation, or because it is activated by
many other symptoms (Maccallum et al., 2017). For
most Chinese parents, the only child carries their
hope for the future, represents the continuation of
their bloodline, and is their primary caregiver when
they are old. Losing the only child may mean losing
all of these, which may be too difficult for parents to
bear (Xu et al., 2020). Therefore, emotional pain and
numbness may lead to other cognitive or behavioural
symptoms, and other symptoms may in turn cause
shidu parents’ emotional pain and numbness.

Similar to previous network studies, strong connec-
tions were found between emotional pain and yearn-
ing, as well as with avoidance among our sample
(Maccallum et al., 2017; Robinaugh et al., 2014; Stel-
zer, Holtge, et al., 2020). Robinaugh et al. (2014)
suggested that thoughts about death may cause
emotional pain for bereaved individuals, who would
thus avoid it. However, avoidance may in turn lead
to thoughts related to death, which is highly related

Table 2. Notes included in network analysis.
Notes Abbreviation Mean SD

Prolonged grief disorder
Yearning for or preoccupation with
deceased

Yearn 4.47 0.50

Intense emotional pain EPain 3.88 0.90
Avoidance of reminders of the loss Avoid 3.38 1.09
Feeling stunned, shocked, or dazed Shocked 3.97 1.11
Confusion about one’s role Role 3.02 1.26
Difficulty accepting the loss DifAcc 4.24 0.94
Inability to trust others since the loss InTrust 2.75 1.25
Bitterness or anger related to the loss Bitter 3.72 1.20
Difficulty moving on with life DifMove 3.31 1.15
Numbness Numb 3.53 1.06
Feeling that life is meaningless Meanless 4.27 1.02
Posttraumatic stress disorder
Intrusive memories, thoughts, or images Intrusion 3.79 0.84
Repeated, disturbing dreams RepDre 2.87 1.13
Feeling as if it were happening again Flash 3.48 1.09
Feeling very upset when something
reminded you

Upset 4.30 0.93

Having physical reactions when
something reminded you

PhysicR 2.85 1.14

Avoid thinking or talking about death AvoidT 3.29 0.87
Avoid activities or situations related to
death

AvoidAS 3.48 0.93

Trouble remembering important parts TroMem 3.09 1.13
Loss of interest LosInt 3.19 1.06
Feeling distant or cut off from other
people

Distant 3.05 1.11

Feeling emotionally numb EmoNum 3.16 1.07
Feeling future will somehow be cut short LosFut 2.90 1.32
Trouble falling or staying asleep TroSle 3.46 1.13
High arousal HArous 2.86 1.00
Insomnia
Difficulty falling asleep FallS 2.51 1.03
Difficulty staying asleep StayS 2.33 1.01
Problems waking up too early WakeE 2.28 1.07
Dissatisfied with sleep pattern DissatS 2.56 0.97
Impairing the quality of your life ImpQua 1.73 1.14
Interference with daily function and
worriers about sleep

Fun_Wor 2.13 1.03

6 X. XU ET AL.



to emotional pain and yearning. Therefore, these
symptoms may form a potential positive feedback
loop contributing to the maintenance of PGD, and
emotional pain appears to play a crucial part in it.

Role confusion turned out to be a peripheral symp-
tom of shidu parents with PGD. In a longitudinal
study, role confusion was the most central element
in the network at 3 and 14 months post-loss, while

Figure 1. Estimated network model for PGD symptoms with strength. (a) (left) illustrates the network of PGD symptoms. Nodes
represent symptoms of PGD and edge thickness indicates the strength of partial correlation between nodes. (b) (right) depicts the
strength of each symptom of the PGD network. Strength is shown as standardized z-scores.
Notes: Yearn = Yearning; EPain = Emotional pain; Avoid = Avoidance of reminders; Shocked = Feeling stunned or shocked; Role = Role confusion; DifAcc =
Difficulty accepting the loss; InTrust = Inability to trust others; Bitter = Bitterness or anger related to the loss; DifMove = Difficulty moving on; Numb =
Numbness; Meanless = Feeling that life is meaningless.

Figure 2. Network model for PGD and PTSD symptoms with strength. (a) (left) depicts the network of PGD symptoms and PTSD
symptoms. (b) (right) depicts the bridge strength of each symptom of the PGD and PTSD network.
Notes: Yearn = Yearning; EPain = Emotional pain; Avoid = Avoidance of reminders; Shocked = Feeling stunned or shocked; Role = Role confusion; DifAcc =
Difficulty accepting the loss; InTrust = Inability to trust others; Bitter = Bitterness; DifMove = Difficulty moving on; Numb = Numbness; Meanless = Feeling
life is meaningless; Intrusion = Intrusive memories or thoughts; RepDre = Repeated, disturbing dreams; Flash = Feeling as if it were happening again;
Upset = Feeling very upset; PhysicR = Having physical reactions; AvoidT = Avoid thinking or talking; AvoidAS = Avoid activities or situations; TroMem =
Trouble memories; LosInt = Loss of interest; Distant = Feeling distant; EmoNum = Feeling emotionally numb; LosFut = Feeling future will somehow be
cut short; TroSle = Trouble falling asleep; HArous = High arousal.
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loneliness displayed the greatest strength centrality at
25 months post-loss (Malgaroli, Maccallum, &
Bonanno, 2018). Even though role confusion also
stayed relatively central, its importance in the network
decreased over time. This finding suggested that role
confusion may deserve close attention in early
bereavement. However, this symptom’s influence on
the whole network may be reduced in the long term.
There is no doubt that losing an only child would chal-
lenge shidu parents’ self-identity as a ‘mother’ or
‘father’ (Zheng & Lawson, 2015). However, the
bereavement length of our current sample was 7.82
years, which might explain why role confusion was
the least connected node in the grief network. Never-
theless, it should be noted that although role confusion
was the least central symptom in our sample, the low
interconnectedness of other symptoms does not
necessarily mean that the role confusion is not theor-
etically or clinically meaningful.

An interesting finding of the study is that inability
to trust others was identified as a bridge symptom for
both PGD and PTSD as well as PGD and insomnia
networks, while it was the least severe symptom of
PGD in the current sample of shidu parents. As
McNally (2021) proposed, there is not only one stan-
dard for defining important symptoms. Therapists
may treat the most severe or dangerous (e.g. suicidal
ideation) symptoms as the most clinically significant
symptoms. However, network researchers have tried
to identify influential symptoms that are most

strongly interconnected with other symptoms. Social
isolation is common for shidu parents (Xu et al.,
2020). Inability to trust others may exacerbate shidu
parents’ social isolation, which has a significant
impact on mental health, sleep disturbance, as well
as the quality of life (Choi, Irwin, & Cho, 2015; Corn-
well & Waite, 2009). One previous network study
found that difficulty trusting others was related to
low social functioning, and social functioning itself
may serve as a protective factor (Maccallum & Bry-
ant, 2020). Therefore, although difficulty trusting
others is the least frequently endorsed symptom of
PGD, it might interact with other trauma-related
symptoms or insomnia symptoms in multiple path-
ways, and further deteriorate shidu parents’ mental
health. The difficulty trusting others seems to play
an essential role as a bridge, consistent with the
emphasis on strengthening interpersonal relation-
ships in an efficacious treatment for PGD (Iglewicz
et al., 2020; Shear & Gribbin Bloom, 2017). Our
results provided evidence supporting the findings of
a recent study that symptoms related to social
relationships may not be negligible in PGD comor-
bidity networks (Djelantik, Robinaugh, et al., 2020).

The PTSD symptom of feeling upset was identified
as a possible bridging symptom to drive the PGD and
PTSD comorbidity. Considering mental disorders are
generally accompanied by emotional distress, and
emotional pain is a crucial character of PGD, the result
is not surprising. The bridging role of feeling upset is

Figure 3. Network model for PGD and insomnia symptoms with strength. (a) (left) shows the network of PGD symptoms and
insomnia symptoms. (b) (right) illustrates the bridge strength of each symptom of the PGD and insomnia network.
Notes: Yearn = Yearning; EPain = Emotional pain; Avoid = Avoidance of reminders; Shocked = Feeling stunned or shocked; Role = Role confusion; DifAcc =
Difficulty accepting the loss; InTrust = Inability to trust others; Bitter = Bitterness or anger related to the loss; DifMove = Difficulty moving on; Numb =
Numbness; Meanless = Feeling life is meaningless; FallS = Difficulty falling asleep; Stay = Difficulty staying asleep; WakeE = Problems waking up too
early; DissatS = Dissatisfied with sleep pattern; ImpQua = Impairing the quality of your life; Fun_Wor = Interference with daily function and worriers
about sleep.
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in accordance with empirical evidence that comorbid-
ity is a natural consequence of partially overlapping
symptoms (Afzali et al., 2017; Cramer et al., 2010;
McNally, 2021).

Evidence has demonstrated that PGD has an
association with sleep disturbance (Lancel et al.,
2020). The current study results expanded previous
researches by finding that, in addition to the PGD
symptom of inability to trust others, avoidance of
reminders of the loss was also strongly connected
to impairment of quality of life caused by insomnia,
which could be theorized to constitute a pathway
across PGD and insomnia. Although avoidance may
effectively relieve emotional pain in a short time,
theoretical models and empirical evidence demon-
strate that avoidance can interfere with adapting to
the loss in the long run (Boelen et al., 2006; Boelen
& Eisma, 2015; Lechner-Meichsner, Mauro, Skrits-
kaya, & Shear, 2021). Meanwhile, impaired quality
of life may influence shidu parents’ social activities
and lead to shidu parents’ social disconnection.
Therefore, the interplay between symptoms of
difficulty trusting others, avoidance of reminders
and impairment of life quality might constitute a
pathway across PGD and insomnia.

4.1. Implications

The current findings based on cross-sectional data
provide exploratory insight on relationships between
symptoms and might be informative for future
research or treatment (Epskamp, Waldorp, et al.,
2018). First, together with previous network research
(Robinaugh, Millner, & McNally, 2016), our results
suggest that reduction in emotional pain might be
promising to reduce overall network activation for
shidu parents with PGD. Second, the network analy-
sis results suggest that the role of difficulty trusting
others may deserve further study, which has received
relatively little attention in PGD research (Maccallum
& Bryant, 2020). It might be rewarding to keep a
close eye on the symptom of difficulty in trusting
others. If so, an evidenced-based treatment for PGD
that includes a theme of strengthening ongoing
relationships could be considered for shidu parents
(Shear et al., 2016). Furthermore, although it may
be common for shidu parents to report insomnia,
therapists may need to accurately evaluate the extent
to which sleep problems has interfered with their
quality of life. The above-cited literature suggested
that it is optimal to incorporate sleep-focused treat-
ment into standard treatment for PGD when insom-
nia causes a significant impairment (Boelen &
Lancee, 2013).

However, it should be noted that these tentative
findings were based on correlational analyses, rather
than a causal relationship. Therefore, the results

need to be further examined with time series data or
pre–post intervention data. Additionally, increasing
network researchers highlighted that highly central
symptoms are not automatically viable intervention
targets (Fried et al., 2018; Stelzer, Holtge, et al.,
2020). Furthermore, it is difficult to target a single
symptom without simultaneously affecting other
symptoms (McNally, 2021). Consequently, a network
perspective should not be understood as that only
high centrality nodes and bridge symptoms are clini-
cally meaningful.

4.2. Limitations

Some limitations of the current study should be men-
tioned. First, although we collected our data across
China, the sample was recruited by a convenience
sampling process. Moreover, our sample only con-
sisted of shidu parents with PGD, which could lead
to Berkson’s bias (de Ron, Fried, & Epskamp, 2021).
Therefore, the analyses of the current study must be
considered preliminary and the generalization of our
results requires caution. Second, the diagnosis of
PGD in the current study was relied on items com-
bined from two self-report measures. Therefore, with-
out a clinical interview, only probable PGD cases were
included to analyze. Moreover, we used the PCLC to
measure PTSD symptoms according to the DSM-IV,
rather than the new diagnostic instrument Posttrau-
matic Stress Disorder Checklist for DSM-5 (PCL-5).
Third, this is a cross-sectional study. No causal
relationship between symptoms can be concluded
based on the current data. Future studies using a clini-
cal interview to confirm PGD cases are encouraged to
investigate the relationship between symptoms over
time.

5. Conclusion

The current study findings indicated that emotional
pain and numbness were the most influential symp-
toms in the network of shidu parents with PGD.
The PGD symptom of inability to trust others
may be a symptom worthy of further study, which
seems to play a role in the development and main-
tenance of PGD comorbidity. Meanwhile, when
working with shidu parents with PGD, it might be
helpful to accurately assess the levels of emotional
distress, avoidance of reminders of the death and
impairment of life quality caused by insomnia,
which are hypothesized to foster diagnostic comor-
bidity of PGD.
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