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Background: In the aftermath of bereavement, our research explores the
subtleties of Prolonged Grief Disorder (PGD), focusing particularly on its
correlation with suicidal behaviors and their variation across genders. This
study seeks to elucidate the impact of gender on these behaviors among
individuals suffering from PGD, thereby enhancing our understanding and
facilitating the development of tailored therapeutic interventions.

Methods: By November 24th, 2023, we had rigorously reviewed key databases
such as PubMed, Web of Science, Cochrane Library, PsycINFO, and Embase.
Independently, two researchers conducted detailed interviews and filled out
questionnaires with participants to gather demographic information and record
instances of prolonged grief disorder. The study also meticulously tracked
occurrences of suicidal ideation, suicide attempts, suicide deaths, and self-
injury among the participants.

Results: The findings indicate that 22.34% of males reported suicidal ideation
(95% ClI: 21.33-23.35), a figure that rises to 26.84% among females (95% ClI:
25.99-27.69). Notably, 12.11% of males attempted suicide (95% ClI: 11.49-12.72),
marginally surpassing the 9.60% observed in females (95% Cl: 9.17-10.04). More
striking disparities were observed in suicide deaths, with rates for males at 3.66%
(95% Cl: 3.32-4.00) compared to a notably higher 7.12% for females (95% ClI:
6.44-7.81). Furthermore, the incidence of self-injury was lower among males, at
2.48% (95% Cl: 2.03-2.94), than in females, who reported a rate of 5.09% (95% ClI:
4.69-5.49). These patterns underscore the critical need for gender-specific
interventions aimed at reducing these significant disparities.

Conclusion: This study distinctly underscores the profound impact of gender on
the manifestation of suicidal behaviors in individuals afflicted with prolonged
grief disorder. It reveals that females are more prone to suicidal ideation, self-
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injury, and suicide deaths, while males predominantly exhibit a higher incidence
of suicide attempts and risk-taking behaviors. These unmediated trends highlight
the necessity for gender-specific clinical interventions tailored to address
particular behaviors and modify prevalent patterns that typically resist
conventional approaches.

Systematic review registration: PROSPERO (york.ac.uk), identifier

CRD42023480035.

KEYWORDS

prolonged grief disorder, gender differences, bereavement and mental health, suicide,
systematic review and meta-analysis

1 Introduction

Prolonged Grief Disorder (PGD) is a chronic condition marked
by intense, enduring grief that disrupts daily life (1). Individuals
with PGD often experience profound sadness and persistent
yearning for the deceased, which can lead to severe functional
impairments (2, 3). These impairments significantly impact their
mental and emotional well-being (4). This study aims to explore the
incidence of suicide among individuals with PGD, with a particular
focus on gender-based differences. Understanding these differences
is crucial for developing more effective, tailored interventions that
address the unique challenges faced by men and women in coping
with PGD.

Individuals diagnosed with Prolonged Grief Disorder (PGD)
exhibit significant disruptions in daily activities, burdened by
intense emotional pain, a relentless focus on memories of the
deceased, and progressively deepening sensations of emptiness
(5). Such profound distress and isolation often escalate to suicidal
ideation and behaviors (6, 7), as those suffering may view self-harm
as their sole relief from persistent sorrow. The association between
PGD and suicidal tendencies encapsulates the complex emotional
conflicts encountered by those impacted (8). These severe
emotional states underscore the urgent need for effective
interventions. Research consistently shows that gender
significantly influences the grieving process and the associated
risk of suicide (9, 10). Men and women employ different coping
mechanisms and exhibit varying emotional responses to loss,
shaped by a combination of biological factors and sociocultural
expectations (11). Women, generally encouraged to express their
emotions openly, benefit from enhanced social support networks
(12). However, this openness can also render them more vulnerable
to intense and prolonged grief, potentially leading to significant
psychological distress. Conversely, societal norms often socialize
men to suppress their emotions, promoting an image of stoicism
and emotional control (13, 14). This suppression can result in
unresolved grief, heightening the risk of adverse mental health
outcomes, including depression and suicidal behaviors (15-17).
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Responses to grief are further influenced by factors such as
hormonal changes, societal norms, and cultural practices.
Hormones affect emotional regulation and stress responses, while
societal norms dictate acceptable expressions of grief and coping
strategies (18, 19). Cultural practices also play a significant role, as
different cultures have distinct rituals and support systems that can
either aid or hinder the grieving process (20, 21). Recognizing these
differences is crucial for developing effective interventions. Tailored
approaches that consider the unique ways in which men and
women experience and cope with grief can lead to more effective
treatments, ultimately reducing the incidence of suicidal behaviors
among those suffering from prolonged and intense grief.

The chronic nature of Prolonged Grief Disorder (PGD), which
often necessitates long-term management, requires a thorough and
nuanced understanding of its extensive mental health impacts.
Effective treatment models must integrate robust psychological
support while accounting for gender-specific needs to
comprehensively address the diverse challenges associated with
grief (22, 23). This involves adopting therapeutic approaches that
consider the biological, psychological, and sociocultural factors
shaping grief responses. For example, interventions for women
might focus on fostering emotional expression and enhancing
social connectivity, while strategies for men could prioritize
addressing emotional suppression and promoting healthy coping
mechanisms (24-26). Furthermore, developing gender-sensitive
treatment plans is critical for improving therapeutic outcomes
(27). These plans should include personalized assessments to
identify individual risk factors and tailor interventions
accordingly. By doing so, healthcare providers can deliver more
precise and effective support, ultimately enhancing the quality of
care for individuals suffering from PGD. Such comprehensive
approaches are essential for tackling the unique and multifaceted
challenges posed by PGD. They ensure that both men and women
receive appropriate care and support to navigate their grief, thereby
significantly enhancing their overall mental health and well-being
(28). This holistic understanding and tailored intervention
framework are pivotal for achieving superior therapeutic
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outcomes and elevating the standard of care for those affected by
this debilitating condition.

This meta-analysis employs a gender-focused lens to investigate
the complex relationships between suicidal ideation, suicide
attempts, suicide-related deaths, and self-injurious behaviors in
individuals affected by Prolonged Grief Disorder (PGD). Our
methodological approach delineates gender-specific patterns and
causative factors, enhancing our comprehension of these critical
issues and supporting the development of targeted prevention
strategies. By integrating comprehensive demographic and clinical
data, the study uncovers distinct trajectories for men and women.
Furthermore, this research facilitates the creation of tailored
interventions that address the unique challenges faced by both
genders, thereby significantly improving therapeutic outcomes and
patient care.

2 Methods
2.1 Search strategy

This review and meta-analysis adhered strictly to the PRISMA
guidelines (Preferred Reporting Items for Systematic Reviews and
Meta-analyses) (29). We undertook a thorough examination across
major databases, including Web of Science and PubMed, with the
objective of identifying studies that investigate gender disparities in
suicide rates among those suffering from prolonged grief disorder,
spanning from the inception of these databases until November 24,
2023. To broaden our research scope, we additionally consulted
bibliographies, academic textbooks, and publications from the
World Health Organization. Initially, our search was focused on
uncovering links between suicide and prolonged grief disorder. We
later expanded this search to incorporate both Medical Subject
Heading (MeSH) terms and free text keywords such as ‘prolonged
grief disorder,” ‘complicated grief,” ‘pathological grief,” and ‘suicide.”
We thoroughly examined the references of all retrieved articles to
identify further pertinent studies. The complete details of our search
methodologies are documented in Supplementary Table 1.

2.2 Outcome indicators

Our meta-analysis meticulously examines the diverse spectrum
of suicidal behaviors exhibited by those suffering from prolonged
grief disorder, including suicidal ideation, suicide attempts, self-
injurious behavior, and suicide deaths. Notably, we found that both
suicidal ideation and attempts are key indicators of potential suicide
deaths (30, 31). By broadening our perspective, we gain a more
detailed understanding of the necessary preventative measures for
this vulnerable population.

Suicidal ideation encompasses a state wherein individuals
harbor a profound longing for death, often accompanied by
recurring thoughts of self-injury or ending one’s life. Notably,
these contemplations do not necessarily translate into concrete
actions toward fulfilling these desires. Regarded as a precursor to
actual suicide attempts, suicidal ideation can typically be identified
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through specific markers on mental health assessment tools, such as
the ninth item on the Patient Health Questionnaire (32). Factors
such as depression, a sense of hopelessness, impulsivity, and other
psychiatric conditions are acknowledged as significant indicators
that may lead to suicidal ideation (33, 34).

Suicide attempts represent deliberate yet non-fatal acts of self-
injury. The critical juncture between contemplating and acting
upon suicidal ideation hinges on the individual’s capacity to
withstand the daunting fears associated with pain and mortality.
This pivotal mental transition significantly informs the clinical
assessment of a patient’s condition severity (35). The evaluation
of these attempts is thus crucial, serving as an indicator of both the
immediate danger present and the level of psychological turmoil
experienced by the patient.

Suicide deaths, the fatal outcomes of self-injury actions, are
unequivocally intentional. The predominant mode of such deaths
involves poisoning, typically via pharmaceuticals, which is
responsible for an estimated 70 to 90 percent of these incidents
(36). Diverse and less common methods include asphyxiation by
hanging, aquatic entrapment leading to drowning, high-impact
trauma from jumping from elevated structures, self-inflicted road
traffic accidents, lacerations from sharp objects, discharge of
firearms, to the extremes of self-immolation (37). Data indicates
that completed suicides more frequently involve these more violent
methodologies (38), in contrast to the less lethal methods often
associated with suicide attempts.

Self-injury, or non-suicidal self-injury (NSSI), constitutes a
behavioral pattern where individuals inflict harm upon their own
bodies without the intention of achieving a fatal outcome. This
phenomenon is distinct from suicidal behaviors, as it does not stem
from a desire to end one’s life but rather serves as a maladaptive
coping mechanism to alleviate psychological distress (39). Self-
injury behaviors can range from minor manifestations like
superficial cuts or burns to more serious forms of harm, yet these
actions are not intended to be lethal (40). Non-Suicidal Self-Injury
(NSSI) is a critical clinical concern, as it reflects deep emotional
distress and can escalate the risk of advancing to suicide deaths (41).

2.3 Study selection

In order to maintain the integrity of our collected research, we
utilized Endnote software to eliminate duplicates following our
search. Following rigorous selection criteria, teams of researchers
independently assessed the studies, beginning with an analysis of
the titles and abstracts. Acquisition of the full-text versions was
contingent upon the preliminary approval of at least one reviewer.

For inclusion in our systematic review and meta-analysis,
studies needed to meet the following criteria: (1) The research
focused on individuals diagnosed with prolonged grief disorder. (2)
The studies had to provide specific gender-based data on suicidal
ideation, attempts at suicide, suicidal deaths, or self-injury, or such
data could be derived from secondary sources. (3) Only
observational study designs were considered.

Exclusion criteria were applied as follows: (1) Studies lacking
complete data were not considered. (2) Studies published in
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languages other than English were excluded. (3) We also excluded
studies if the full text was not accessible. (4) Studies that combined
two or three outcome measures without allowing for their separate
analysis were excluded. (5) In instances of participant overlap across
multiple studies, the study published first was excluded to avoid
data duplication.

2.4 Data extraction

To uphold the integrity of the data collection process, two
researchers independently executed the extraction of data. In cases
where discrepancies emerged, resolution was sought by consulting an
external expert to maintain objectivity. We catalogued several key
details from each study: the first author’s name, year of publication,
location of the study, the recruitment period, the methodological
design, participant ages, and the prevalence of prolonged grief
disorder segregated by gender. Additionally, we noted the count of
subjects exhibiting suicidal ideation, those who attempted suicide,
confirmed suicide deaths, and instances of self-injury. For some
studies, these figures were inferred using available rates.

2.5 Quality assessment

The methodological integrity of each study included in our
review was meticulously assessed using the Newcastle-Ottawa Scale
(NOS) devised (41). This scale scrutinizes three key aspects: the
selection of study groups, the comparability between groups, and
the ascertainment of exposure for case-control studies or outcome
for cohort studies. It incorporates eight distinct criteria, scored on a
scale from 0 to 9, where higher scores denote greater study quality.
Two independent reviewers conducted the evaluations, and any
disagreements were resolved through consensus. Based on the total
scores, studies were categorized as low, moderate, or high quality.
These classifications and detailed individual scores are documented
in Supplementary Table 2.

2.6 Statistical analysis

We employed Stata 17 (version 11.0 for Windows) for all
statistical analyses to ensure precise and comprehensive handling
of our data. This software facilitated the quantification of gender-
based discrepancies in suicidal manifestations among prolonged
grief disorder patients, and we calculated odds ratios (OR) along
with their 95% confidence intervals (CI) to reflect the comparative
prevalence. To select the appropriate statistical model, we
rigorously evaluated the level of heterogeneity among the
included studies, assessing it using both the I* index and the Q
test. The I” index quantified the percentage of total variation across
studies due to heterogeneity rather than chance, with values of I* <
40% and a P-value > 0.1 indicating low heterogeneity. For datasets
meeting these criteria, we applied fixed effects models, while in cases
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where heterogeneity exceeded these thresholds, we used random
effects models as recommended by Barili et al. to ensure the
variability across studies was appropriately accounted for (42). To
detect any potential publication bias, we conducted funnel plot
analysis and performed Egger’s test, with the funnel plot providing a
visual assessment of asymmetry and Egger’s test offering a formal
statistical evaluation of potential bias. Sensitivity analyses were
conducted by sequentially excluding individual studies to ensure
the robustness of our findings, ensuring that no single study unduly
influenced the overall results and providing confidence in the
stability of our conclusions. Additionally, we performed subgroup
analyses to explore potential differences based on continental origin
and study design, and conducted meta-regression analyses to
examine the impact of covariates such as mean age, publication
year, and Newcastle-Ottawa Scale quality scores on the meta-
analytical outcomes.

3 Results
3.1 Study characteristics

A comprehensive search of databases yielded 1,483 potentially
relevant studies. After removing 142 duplicate records, 1,341
articles remained. Of these, 731 studies were excluded due to
irrelevant titles and 357 due to irrelevant abstracts, leaving 253
articles for screening. Following this, 1,230 records were excluded,
narrowing the focus to 220 reports sought for retrieval. However, 33
reports were not retrieved, resulting in 21 reports assessed for
eligibility. Finally, after excluding reports lacking gender-specific
suicide case data, case reports, and other materials such as meta-
analyses and reviews, 11 studies reported suicidal ideation, 7
reported suicidal attempts, 5 reported suicidal deaths, and 3
reported self-injury were included in the meta-analysis. Notably,
some of these 21 studies included more than one type of suicidal
outcome. The detailed selection process is illustrated in Figure 1.

Table 1 provides a comprehensive analysis of 21 studies that
assess the epidemiology and nuanced differences within prolonged
grief disorder in a cohort of 83,573 patients (35,955 males and
47,618 females) from diverse global settings including the USA, UK,
Sweden, South Korea, Germany, South Africa, and Norway. These
studies, encompassing patient ages from 14.4 to 75.4 years, span
across geographical regions with 8 based in Europe, 10 in America,
2 in Asia, and 1 in Africa. Specifically, the research delineates
various manifestations of prolonged grief disorder, explores the
prevalence of suicidal ideation in 11 studies, investigates suicide
attempts in 7, records suicide deaths in 5, and identifies incidents of
self-injury in 3 studies.

Assessment of the methodological quality of the 21 studies
included in our analysis revealed a promising level of rigor. None of
the studies were classified as low quality. The majority, constituting
14 studies (approximately 66.67%), were deemed to be of moderate
quality, while the remaining 7 studies (33.33%) achieved a high-
quality rating.
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FIGURE 1

Flow chart of the study selection process

3.2 Meta-analysis

3.2.1 Suicidal ideation

Among 18,904 patients with prolonged grief disorder across
eleven studies, comprising 7,488 males and 11,416 females, there
was a higher observed prevalence of suicidal ideation in females,
reported at 26.84% (95%Cl: 25.99-27.69), compared to 22.34% in
males (95%CI: 21.33-23.35). A fixed-effects model was utilized,
corroborated by insignificant heterogeneity (I* = 17.3%, P = 0.279).
Supplementary Figure 1A indicates a statistically significant greater
risk of suicidal ideation among females with prolonged grief
disorder (OR 0.98; 95% CI 0.90-1.06; p < 0.05). The symmetry
observed in the funnel plot of Supplementary Figure 1D, along with
a non-significant result from Egger’s test (P = 0.233), suggests an
absence of publication bias, and the effect sizes’ stability is
further corroborated by the sensitivity analysis presented in

Supplementary Figure 1E.

Frontiers in Psychiatry

Subgroup analysis within Supplementary Figure 1B indicates
regional variations in effect sizes: Europe displays a non-significant
association (OR = 0.90, 95% CI = 0.78-1.04), America reveals a
neutral effect (OR = 1.01, 95% CI = 0.78-1.31), Asia shows a non-
significant increased odds (OR = 1.25, 95% CI = 0.80-1.95), and
Africa presents a perfectly neutral effect (OR = 1.00, 95% CI = 0.90-
1.11). The overall combined effect across regions is likewise non-
significant (OR = 0.98, 95% CI = 0.90-1.06), suggesting no
substantial heterogeneity amongst the studies. Subgroup analysis
by study design in Supplementary Figure 1C shows cross-sectional
studies have an almost null combined effect (OR = 0.99, 95% CI =
0.92-1.07), while prospective studies suggest a potential reduction
in odds (OR = 0.58, 95% CI = 0.34-1.00), with the overall effect
mirroring the global analysis (OR = 0.98, 95% CI = 0.90-1.06),
denoting a consistency across different study designs.

Supplementary Figure 1F reveals no significant trend in effect
sizes over publication years, indicating a temporal consistency in
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TABLE 1 Key features of the selected studies.

Author, year Country Period Study Category M F(S/N) Type NOS
design (S/N) of bereavements
McDonnell et al., UK 2017- Cross-sectional 43.6 self-injury 81/1519 455/ friends and family 6
2022 (43) 2018 +13.0 5627
Mellstrom et al., Sweden 1969- Retrospective 72.0 self-injury 23/2920 | 93/5691 spouses 8
1982 (44) 1978 +14
Szanto et al., 2006 (45) USA 2001- Prospective 46.9 self-injury 7/35 34/114 friends and family 8
2004 +11.3
McDonnell et al., UK 2017- Cross-sectional 43.6 Suicidal 350/629 1551/ friends and family 6
2022 (43) 2018 + 13.0 ideation 2515
Mitchell et al., 2005 (46) USA NR Cross-sectional 42.7 Suicidal 8/35 2/15 NR 7
+133 ideation
Song et al., 2015 (47) South 2013 Cross-sectional 46.3 Suicidal 47/449 39/465 friends and family 7
Korea +16.7 ideation
Szanto et al., 1997 (48) USA NR Cross-sectional 65.0 Suicidal 16/25 23/66 family 7
+6.9 ideation
Latham et al., 2004 (49) USA NR Prospective 61.8 Suicidal 2/80 22/205 spouses 7
+13.6 ideation
Grafiadeli et al., 2021 (50) German 2020- Cross-sectional 43.3 Suicidal 5/11 43/98 friends and family 7
2021 +133 ideation
Abbott et al., 2014 (51) USA 2002- Prospective 53.0 Suicidal 4/29 17/77 friends and family 8
2008 +13.0 ideation
Shilubane et al., 2013 (52) South 2002- Cross-sectional 16.0 Suicidal 941/ 978/ NR 7
Africa 2008 + 1.7 ideation 3069 3192
van de Venne et al, USA 2012- Cross-sectional 53.9 Suicidal 64/784 57/862 friends and family 8
2020 (53) 2013 +16.3 ideation
Szanto et al., 2006 (45) USA 2001- Prospective 45.3 Suicidal 16/87 27/114 friends and family 8
2004 +10.7 ideation
Williams et al., 2018 (54) USA 2001- Cross-sectional 45.8 Suicidal 11/19 43/54 friends and family 6
2011 +10.8 ideation
Hill, 1969 (55) UK 1905- Retrospective NR Suicide 69/538 170/945 parents 6
1945 attempts
McDonnell et al., UK 2017- Cross-sectional 43.6 Suicide 82/953 294/ friends and family 6
2022 (43) 2018 +13.0 attempts 3854
Wilcox et al., 2015 (56) Sweden 2001- Prospective 50.5 Suicide 1/261 3/276 children 8
2004 +59 attempts
Sibold et al., 2015 (57) USA 2013 Cross-sectional NR Suicide 56/4529 108/ NR 7
attempts 7825
Choi et al., 2017 (58) South 2007- Cross-sectional NR Suicide 11/467 9/818 NR 7
Korea 2013 attempts
Shilubane et al., 2013 (52) South 2002- Cross-sectional 16.08 Suicide 1029/ 1169/ NR 7
Africa 2008 + 1.7 attempts 4949 5148
Szanto et al., 2006 (45) USA 2001- Prospective 45.3 Suicide 4/35 9/114 friends and family 8
2004 +11.1 attempts
Rostila et al., 2014 (59) Sweden 1981- Prospective 44,5 Suicide deaths 53/357 32/217 siblings 8
2002 + 115
Bottomley et al., USA NR Cross-sectional 42.3 Suicide deaths 20/65 165/338 friends and family 7
2022 (60) +17.1
Burrell et al., 2018 (61) Norway 1992- Retrospective 39.9 Suicide deaths 114/ 56/2572 parents 8
2012 + 85 6839
(Continued)
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TABLE 1 Continued

10.3389/fpsyt.2024.1427486

, year Country Period Stud Age Category M F(S/N) Type NOS
design (S/N) of bereavements
Helsing et al., 1982 (62) USA 1963- Prospective NR Suicide deaths 4/382 71777 spouses 7
1975
Rostila et al,, 2013 (63) Sweden 1981- Prospective 39.8 Suicide deaths 242/ 125/ siblings 8
2002 +3.5 4618 1886

NR, not applicable; NOS, Newcastle-Ottawa scale for the assessment of the quality of non-randomized studies in meta-analyses; S/N, number of males or females with suicidal ideation or suicide

attempts or suicide deaths/number of males or females with prolonged grief disorder.

the results of the studies on the condition in question (P = 0.598).
Similarly, in Supplementary Figure 1G, the study quality,
operationalized through the Newcastle-Ottawa Scale, is shown to
have a non-significant influence on the effect sizes, with a wide
confidence interval signaling diverse outcomes not attributable to
study quality (P = 0.429). Lastly, Supplementary Figure 1H
illustrates that the mean age of subjects across the studies does
not significantly alter the effect sizes, maintaining stability across
various age groups and indicating that age demographics do not
drive the observed heterogeneity in study results (P = 0.784).

3.2.2 Suicide attempts

An analysis of seven studies revealed the numbers of suicide
attempts among genders, including 11,732 males and 18,980
females, summing up to 30,712 patients with prolonged grief
disorder. The findings indicated that the overall prevalence of
suicide attempts was higher in males at 12.11% (95%CI = 11.49-
12.72), compared to females at 9.60% (95%CI = 9.17-10.04). Due to
the low heterogeneity (I* = 39.3%, P =0.13), a fixed-effects model
was utilized. Supplementary Figure 2A illustrates that fixed-effect
models show a statistically significant lower prevalence of suicide
attempts in female patients with prolonged grief disorder
(OR = 0.97, 95%CI = 0.89-1.05, P <0.05). Furthermore, the
funnel plots in Supplementary Figure 2D and the results from
Egger’s test (P = 0.574) confirmed the absence of significant
publication bias in the prevalence data from the included studies.
Additionally, the sensitivity analysis depicted in Supplementary
Figure 2E demonstrated a stabilized impact on the group
analyzing suicide attempts.

According to the subgroup analysis presented in Supplementary
Figure 2B, there was a notable regional variation in effect sizes
across different study locations. In Asia, there was a substantially
higher odds ratio (OR = 2.14, 95% CI = 0.88-5.20), which may
reflect underlying regional sociocultural factors, dietary influences,
or methodological differences between studies that necessitate
further investigation. In contrast, findings showed a more
moderate effect in America (OR = 0.92, 95% CI = 0.67-1.26),
Europe (OR = 0.91, 95% CI = 0.75-1.11), and Africa (OR = 0.98,
95% CI = 0.89-1.07), indicating little to no significant change in
these regions. Overall, the pooled OR for all regions was 0.97 (95%
CI = 0.89-1.05), demonstrating a consistent pattern of minimal
variation across the combined regions despite the notable outlier in
the Asian data. From Supplementary Figure 2C, subgroup analysis
focusing on study design revealed little variation in the impact on
results, with retrospective studies showing an (OR = 0.71, 95%CI =
0.53-0.96), prospective studies an (OR = 0.98, 95%CI = 0.34-2.86),
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and cross-sectional studies an (OR = 0.99, 95%CI = 0.91-1.08).
Overall, the (OR = 0.97, 95%CI = 0.89-1.05), reflecting the stability
and broad applicability of the study designs in this research.

The meta-regression analysis depicted through bubble charts in
Supplementary Figures 2F-H examines various factors influencing
suicide attempt rates among patients with prolonged grief disorder.
In Supplementary Figure 2H, the analysis reveals no significant
correlation between the mean age of the subjects and suicide
attempt rates, as evidenced by (P=0.701). Similarly, Supplementary
Figure 2G shows that the overall quality of the studies, assessed using
the Newcastle-Ottawa Scale, does not significantly impact these rates,
indicated by (P=0.726). However, Supplementary Figure 2F illustrates
a notable but non-significant widening in gender differences
regarding suicide attempts over time, marked by (P=0.439), where
the publication years serve as the temporal measure. This pattern
warrants a closer examination of the temporal factors that may
influence such gender-related disparities in future research.

3.2.3 Suicide deaths

During the examination of suicide death rates in individuals
afflicted with prolonged grief disorder, data compiled from five
studies involving both genders showed a total of 18,051
participants, including 12,261 males and 5,790 females. It was
observed that the suicide death rate among males was lower at
3.66% (95%CI = 3.22-4.00), as opposed to females, who exhibited a
rate of 7.12% (95% CI = 6.44-7.81). With minimal heterogeneity
observed (I’= 13.3%, P = 0.329), the employment of a fixed-effects
model was warranted. Corroborated by Supplementary Figure 3A,
the fixed-effects model analysis demonstrated a statistically
significant reduction in the prevalence of suicide deaths among
male patients with prolonged grief disorder (OR = 0.77, 95% CI =
0.65-0.90, P < 0.05). Furthermore, the symmetry observed in the
funnel plots depicted in Supplementary Figure 3D, together with
the results from Egger’s test (P = 0.767), suggests the possibility of
publication bias and variability among the included studies.
Additionally, the sensitivity analysis presented in Supplementary
Figure 3E confirms consistent results, even when any single study
from the suicide death group is removed.

Subgroup analysis within Supplementary Figure 3B highlights
variations in effect size by region, with Europe presenting a modest
decrease in odds ratio (OR = 0.80, 95% CI = 0.68-0.95) and
America demonstrating a more notable decrease (OR = 0.55, 95%
CI = 0.33-0.91), leading to an overall slight reduction in the
combined odds ratio across all regions (OR = 0.77, 95% CI =
0.65-0.90); conversely, examination of study design types as shown
in Supplementary Figure 3C shows similar effect magnitudes, with
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prospective, cross-sectional, and retrospective analyses indicating
effect estimates of 0.83 (95% CI = 0.68-1.01), 0.47 (95% CI = 0.27-
0.83), and 0.76 (95% CI = 0.55-1.05) respectively, and an aggregate
estimate of 0.77 (95% CI = 0.65-0.90), reinforcing the reliability of
these research design approaches.

Publication years have not significantly influenced the odds ratios
in prolonged grief disorder studies, as Supplementary Figure 3F
suggests (P = 0.164), implying an overarching stability in effect
sizes over time; this is further corroborated by Supplementary
Figure 3G, where study quality, operationalized through the
Newcastle-Ottawa Scale, shows no significant bearing on outcomes
(P = 0.138); additionally, the mean age of subjects, according to
Supplementary Figure 3H, does not significantly alter effect sizes (P =
0.678), indicating that the disorder’s effects are consistent across
different age demographics, collectively pointing to underlying
variables not captured by these analyses as potential influences on
the heterogeneity observed in prolonged grief disorder research.

3.2.4 Self- injury

Within the studied sample of 15,906 individuals with prolonged
grief disorder, made up of 4,474 males and 11,432 females,
Supplementary Figure 4A indicates a significantly higher prevalence
of self-injury among females, at 5.09% (95% CI: 4.69-5.49%), in
contrast to 2.48% among males (95% CI: 2.03-2.94%). The funnel
plot in Supplementary Figure 4B and the sensitivity analysis in
Supplementary Figure 4C, coupled with a non-significant Egger’s
test (P = 0.742), underscore the absence of publication bias and
reaffirm the stability of these findings across the studies. However,
due to the limited number of studies, further meta-regression
analyses and subgroup examinations could not be conducted.

4 Discussion

In our discussion, the meta-analytic results revealed distinct
variations between genders in the prevalence of suicidal ideation,
suicide attempts, suicide deaths, and incidents of self-injury in
individuals suffering from prolonged grief disorder. This was
established through the analysis of data collected from 21 distinct
studies, which included a sample of 31,785 male participants and
47,618 female participants. It was observed that the occurrences of
suicidal ideation, suicide deaths, and self-injury were more common
among female subjects, whereas males exhibited a higher rate of
suicide attempts.

4.1 Suicidal ideation

Through our meta-analytical examination, we synthesized data
from 11 studies, encompassing 7,488 male and 11,416 female
participants. Our findings indicate no statistically significant
difference in the prevalence of suicidal ideation compared to prior
reports. Unlike findings reported in a previous review, which
observed a historical prevalence of 57.4%, the pooled prevalence
from our analysis was notably lower, potentially due to variations in
age demographics (64) Additionally, the influence of
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sociopsychological factors among individuals with prolonged grief
disorder, such as sustained psychological distress from grief, social
isolation, and role changes, might explain the variability in suicidal
ideation observed across different populations. Given these findings,
it is imperative that interventions for prolonged grief disorder
patients are carefully designed to address these specific factors.
This approach should include comprehensive sociopsychological
assessments to ensure targeted support and interventions are
implemented, effectively reducing the risk of suicidal ideation.

4.2 Suicide attempts

Within the overall population, it is observed that females have a
higher risk of suicide attempts while males are more prone to
suicide deaths (9, 65). Conversely, our research indicates that within
the context of prolonged grief disorder, the prevalence of suicide
attempts is notably higher in males (12.11%) than in females
(9.60%), diverging from the typically observed patterns in general
suicide epidemiology, where females usually exhibit higher attempt
rates. This anomaly could be reflective of the unique stressors faced
by males with prolonged grief disorder or may suggest underlying
differences in the expression or processing of grief-related distress.
While some scholars argue that gender may not significantly sway
the likelihood of suicide attempts, being potentially influenced by a
multitude of factors (66), research in diverse contexts suggests
otherwise. For instance, a cross-sectional study from Brazil (67)
assessed 210 individuals presenting with suicide attempts in an
emergency setting, finding that a substantial majority, 68.1%, were
females, often with histories of physical and gender-based abuse. In
contrast, male attempters showed a predilection for psychoactive
substance use. This divergence in gender-specific trends, expanding
over recent decades, might also be attributed to evolving diagnostic
criteria and measurement tools, potentially unearthing a higher
incidence of previously unrecognized suicide attempts (68).

4.3 Suicide deaths

Our meta-analysis, which analyzes data from five studies
encompassing 8,111 males and 5,790 females, demonstrates a
significantly higher prevalence of suicide deaths in female patients
suffering from prolonged grief disorder. We observed suicide death
rates of 3.66% for males and 7.12% for females—rates that markedly
surpass the global averages of 2.4% for males and 1.3% for females
as noted by the World Health Organization (69). The results
indicate that social norms, which typically discourage emotional
expression and vulnerability among men (70), may lead to lower
reported rates of suicide among male patients with prolonged grief
disorder. This situation likely results in underreporting and subtler
manifestations of suicidal behavior, which could obscure the true
scale of mental health challenges faced by this group. A broader
analysis, rooted in global trends of suicide mortality, is essential for
comprehending the unique susceptibilities linked to prolonged grief
disorder. Elevated suicide rates within this group highlight a tangled
web of intense psychological pain and weakened coping abilities,
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exacerbated by persistent grief (71, 72). Studies emphasize that the
enduring nature of grief associated with this disorder not only
heightens suicide risks but also hinders recovery processes, making
affected individuals highly susceptible to negative outcomes (73).
This comprehensive investigation connects personal experiences
with broader epidemiological trends, providing greater insight into
the factors driving these increased suicide rates and underscoring
the critical need for customized intervention strategies.

4.4 Self-injury

Statistical investigations did not identify significant differences
in suicide deaths by gender among individuals with prolonged grief
disorder; however, they did reveal significant trends in self-injury
practices. Numerous studies indicate that women are more likely
than men to engage in non-suicidal self-injury, a behavior
influenced by diverse psychological, social, and biological factors
that affect coping strategies across genders (74-76). Additionally,
while men demonstrate higher incidences of alcohol-related self-
injury, the overall occurrence of self-injurious behavior tends to be
more common among women (77, 78). These results underline the
intricate, gender-specific responses to grief and stress, stressing the
importance of specialized support following traumatic incidents
such as the loss of a spouse. Due to the lack of research in this field,
the scope of further meta-regression and subpopulation analysis is
limited. This also supports the importance of the further study to
find detailed research and phenomenalize these factors.

4.5 Prevention and intervention

To effectively reduce the risk of suicide among individuals with
prolonged grief disorder, a multidisciplinary approach is essential.
This approach should focus on breaking down barriers to mental
health care and fostering a robust support network within the
community. Key measures include banning easy methods of self-
destruction, such as firearms and toxic materials, which have been
shown to lower suicide rates (79, 80). Policy interventions should
also include community programs and educational efforts aimed at
increasing mental health awareness and empowering individuals
with emotional management skills. These programs should train
people to recognize early signs of grief and emotional distress in
themselves and others, thereby broadening their educational reach
and equipping communities with resources to support those who
have experienced similar mental health issues.

Gender-specific interventions are crucial: for women, increased
surveillance and support through regular mental health check-ups,
psychological interventions like Cognitive Behavioral Therapy
(CBT) and Dialectical Behavior Therapy (DBT) to manage
emotional regulation and reduce self-injury; for men, proactive
preventive measures through regular screenings, and crisis
intervention services tailored to men showing signs of acute
distress or suicidal tendencies. Dynamic therapeutic approaches
such as CBT, which helps individuals restructure negative thought
patterns and develop coping mechanisms, and the Attachment,

Frontiers in Psychiatry

10.3389/fpsyt.2024.1427486

Regulation, and Competency (ARC) framework, which focuses on
enhancing emotional regulation and building resilience, are effective
in reducing the severity of grief and improving mental health (81,
82). Community-based programs, including educational initiatives
and support networks, are essential to raise awareness about
prolonged grief disorder and provide ongoing emotional and
psychological support. Policy and public health campaigns are
necessary to enhance mental health services, secure funding for
research into effective treatments, and reduce the stigma around
seeking mental health care (83-85). Developing local and global
strategies that improve mental health services and ensure timely
support for individuals with prolonged grief disorder is critical.
Integrating these specific intervention measures and strategies into
clinical practice can significantly improve the management of
prolonged grief disorder and reduce the associated risk of suicide.
Tailored, gender-specific approaches and supportive community
networks will contribute to better outcomes for those affected by
this condition.

4.6 Limitations

Our investigation underscores several limitations, chiefly the
notable dearth of studies exploring the relationship between suicide
attempts and actual suicide occurrences in individuals suffering
from prolonged grief disorder, as compared to the abundance of
research on suicide ideation. This gap hinders our capability to
perform in-depth meta-regression or subgroup analyses that could
elucidate the data’s heterogeneity in greater detail. Additionally, our
analysis integrates findings from 21 studies primarily conducted in
America, Europe, Africa, and Asia. This geographic concentration
might not fully reflect the conditions in globally diverse or
economically developing nations. Also, our analysis didn’t adjust
for potential confounders, leaving some uncertainty as to whether
gender disparities in suicidality are influenced by other variables.
Lastly, the variation in sample sizes across the studies undoubtedly
introduced a level of inconsistency to our findings.

5 Conclusions

This meta-analysis underscores notable differences in how
prolonged grief disorder manifests between genders, noting that
women tend to experience higher rates of suicidal ideation, suicide
deaths, and instances of self-injury, while men are more inclined to
attempt suicide. These findings emphasize the critical need for
diagnostic, therapeutic, and management strategies that are
specifically tailored to each gender to ensure equitable healthcare
interventions. In clinical practice, these findings suggest that women
require heightened surveillance, timely psychological interventions,
and supportive therapies to address the higher risks of suicidal
ideation and self-injury. Conversely, men may benefit from regular
mental health screenings, proactive preventive measures, and crisis
intervention services to manage the higher propensity for suicide
attempts. Such gender-specific approaches can lead to more effective
management of prolonged grief disorder, improving patient
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outcomes and ensuring equitable healthcare. There is a compelling
need for further studies to dissect the intricate causes behind these
gender-specific disparities, with the aim of developing nuanced
interventions that can effectively address and mitigate these
differences. Future research should focus on understanding the
underlying mechanisms and testing the efficacy of gender-tailored

interventions in real-world clinical settings.
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