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Abstract: Moral injury is a psychological wound resulting from deep-rooted traumatic experiences

that corrode an individual’s sense of humanity, ethical compass, and internal value system. Whether

through witnessing a tragic event, inflicting injury on others, or failing to prevent a traumatic

injury upon others, moral injury can have severe and detrimental psychological and psychosomatic

outcomes that may last a lifetime. Post-traumatic experiences do not have to be a permanent affliction,

however. From moral injury can come post-traumatic growth—the recovery from trauma in which

personal betterment overshadows moral injury. Moral injury may lead to substantial personal growth,

improved capacity and resilience. Based on these observations, it seems that from struggles and

darkness, there can be positivity and hope. This review will summarize the current concepts of

post-traumatic growth and consider potential mechanisms leading to resilience and recovery through

post-traumatic growth. These considerations are gaining more importance in light of a growing

number of existential threats, such as violent conflicts, natural disasters and global pandemics.

Keywords: distress; resilience; PTSD; major depressive disorder; adverse pregnancy outcomes;

preterm birth; COVID-19

1. Introduction

Moral injury is a term designated for individuals who have been exposed to traumatic
events that have violated their sense of morality, humanity, or internal ethics [1–4]. Unlike
traditional trauma, which induces physical or emotional wounds, moral injury emphasizes
the impact on an individual’s moral and spiritual well-being. Moral injury is difficult to
define due to the numerous types of experiences that can lead to its inception and the
pervasive psychological impact it can have on an individual. The impact of a moral injury
on health may entail lifelong, severe functional impairments across multiple domains
of functioning, post-traumatic stress disorder (PTSD), and suicidality [2,4,5]. Moral in-
juries occur through a personal violation, whether through the witnessing of traumatic
offenses and/or perpetrating or failing to prevent acts of transgression [6,7]. This can
include psychological, spiritual, or religious anguish that cannot be easily reconciled [2,7].
Litz et al. (2009) stipulated that moral injury is based on a betrayal of what is felt to be
right (a self-directed action or done by someone in authority) in the context of its perceived
significance given the situation or event [7]. The outcome of such an occurrence provokes a
deep emotional, behavioral, psychological, or social suffering that impacts daily function-
ing and cannot be easily remedied with basic interventions [6–8]. Individuals primarily
afflicted by such moral injury are members of the military, healthcare providers, and first
responders. However, the civilian population globally is also facing a growing number of
existential threats, such as violent conflicts, natural disasters or other tragedies, including
the recent COVID-19 pandemic. Here, traumatic experiences, but also decision-making and
triaging of solutions, may pose a risk of moral injury. This highlights the need to discuss
more broadly the concept of moral injury and associated health threats for pregnancy and
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birth outcomes [9,10], lifelong mental and physical well-being [11,12] and potential effects
on the health of future generations [13,14].

In contrast to moral injury, post-traumatic growth can occur when there is recovery and
a positive transformation after a traumatic experience. Post-traumatic growth is defined
as the positive psychological changes that occur in the aftermath of a trauma or difficult
life circumstances or adversity [15–17]. Zięba et al. (2019) propose that post-traumatic
growth may occur in five domains: relating to others, personal strength, appreciation of
life, spiritual and existential change, and new possibilities [17]. Their research showed that
positive changes associated with post-traumatic growth were observed in the domains of
personal strength (26.09%), relating to others (24.22%), and appreciation of life (21.12%);
while negative changes mainly affected relating to others (33.33%) and personal strength
(23.33%) [17]. Working with breast cancer survivors, Morrill et al. (2008) found that post-
traumatic growth helps to improve quality of life, depression, and post-traumatic stress
symptoms [18]. They affirmed that finding positive meaning in traumatic situations helps
to mitigate negative mental health outcomes [18]. These findings are important because
depression in itself has been seen to impede the process of developing post-traumatic
growth [19].

Post-traumatic growth may be assessed using the Posttraumatic Growth Inventory,
which assesses positive outcomes in those that have experienced a traumatic event [20]. In
addition, the Stress-Related Growth Scale (SRGS) measures the perceived positive changes
that are a result of a stressful experience [21] and the Changes in Outlook Questionnaire
(CiOQ) assesses the positive changes in worldview following adversity [22]. However,
it is important to note potential limitations in current studies. Shakespeare-Finch and
Lurie-Beck (2014) note in their meta-analysis the difficulty in finding consensus on the
relationship between post-traumatic growth and positive traumatic changes and levels of
distress; including the lack of consistency in the type of traumatic experience, unreliable
ways to assess relationship variables, and participant population variability [23]. There are
also limited numbers of studies on this topic, with variations in the types of traumatic expe-
riences, various levels of support and social support, time since past traumatic experience,
and the nature of the trauma itself (personal trauma versus health trauma) [24]. Based
on these and similar resources, the present perspective provides a short overview of the
current concepts of moral injury and at-risk populations. It will also introduce some of
the physical and emotional manifestations of moral injury and emphasize the potential of
post-traumatic recovery and possible interventions.

2. Current Perspectives

2.1. Moral Injury

A review by Hall et al. (2021) on studies mainly involving military populations
reported significant positive correlations between moral injury constructs, mental health,
and behavioral outcomes [25]. They go on to suggest that meaning-making, social support,
and pre-deployment psychoeducation on the topic helped to moderate the effects of moral
injury. Moral injury can have a detrimental and lasting impact on an individual. The
aftermath of moral injury may include elevated despair, distrust of others, and increases in
interpersonal violence [26]. Studies have shown that exposure to morally injurious events
increases the risk for substance use [27]. Maguen et al. (2021) found that combat veterans
with exposure to perpetrations of, or witnessing traumatic events, and betrayal increase
risks of stubstance use. Perpetrating moral injury increased the risk of lifetime alcohol
use disorder, witnessing increased odds of past-year drug and substance use disorders,
while betrayal was associated with past-year alcohol use disorder [27]. Furthermore, Kušen
and Strembeck (2023) found that the Vienna terror attack lead to death anxiety in some
individuals (increased fear and worry surrounding death) [28].

The long-term impact of trauma and moral injury can have serious consequences.
Lamond et al. (2015) discovered that natural disasters, such as flooding, can increase the
prevalence of anxiety, increase overall stress levels, and heighten feelings of vulnerabil-
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ity [29]. Even exposure to recurrent earthquakes can result in negative health consequences,
which tend to increase over time and may be linked to the ongoing, potential recurrent
threat [30]. Moreover, Nazarov et al. (2018) considered moral injury in Canadian Armed
Forces personnel deployed to Afghanistan and found that more than half of the afflicted
noted at least one perceived moral transgression and exhibited a greater likelihood of
PTSD and major depressive disorder (MDD) [31]. Additionally, those who felt responsible
for the death of a Canadian or ally personnel displayed the greatest association between
PTSD and MDD [31]. In studies like these, PTSD can be clearly separated from MDD as a
stressor-related disorder triggered by exposure to a traumatic event, whereas depressive
symptoms as a potential consequence of PTSD are characterized by intense feelings of
sadness, hopelessness and anhedonia. These are set apart from moral injury, which is a
moral dilemma with hallmark symptoms of immense guilt and shame. Individuals affected
by PTSD may feel on high alert, which is not a dominant feature of moral injury. While
individuals with PTSD often suffer from moral injury as well, moral injury is not yet a
clinically diagnosable disorder [1–4].

In a study of UK armed forces veterans, clinicians reported moral injury as common
amongst this cohort while noting it negatively impacted mental health, that there was a
lack of manualized treatment options and that specialized treatments for such ethical and
spiritual injuries were lacking [32]. Veterans and military personnel are at particular risk
for suffering mental distress due to their occupation and close contact with death, trauma,
and loss [32]. Prevention programs and specialized treatment tailored to recovery after
moral injury in this population should be prioritized.

The impacts of moral injury are also dependent on age. The use of roughly 300,000 child
soldiers around the world exemplifies the damage that can be done through violence
and personal moral degradation at a young age [33]. Wong (2021) suggests that moral
injury may be higher in youth compared to adult military personnel due to their age and
the history of their abduction [34]. Their study of 459 former child soldiers in Liberia
showed a higher risk of moral injury in perpetrators, especially perpetrators that were
younger, with moderation effects linked to anxiety and negative feelings [34]. Moreover,
a historical consideration of German child soldiers from World War II suggested that the
number of traumas, recognition by a significant other, and meaningfulness as it relates to
a sense of coherence, and a belief that the world is meaningful are significant predictors
of post-traumatic growth [35]. Betancourt et al. (2013) studied former child soldiers in
Sierra Leone and found high rates of PTSD, which were significantly associated with war
experiences and post-conflict family abuse [36]. The researchers go on to suggest that
family acceptance offers protective effects, and both family and community support play a
vital role in enhancing psychological adjustment [36].

Moral injury is also determined by subjective interpretation of distressing events. A
study by Hoffman and Nickerson (2020) assessed the impact of negative appraisals after
listening to audio recordings of a vehicle accident and then viewing negative emotional
images surrounding the scenario while primed to focus on moral violations by the self,
enacted by others, or non-moral factors [37]. They reported that participants who focused
on both moral violations had significantly lower physiological arousal, while those with
moral violation by self (with lower anxiety levels) showed more sadness, guilt, and intru-
sions [37]. These results show the importance of moral appraisals and reflection of moral
injury. Interestingly, a study eight years after the Wenchuan earthquake suggests that PTSD
and post-traumatic growth can co-exist at the same time [19]. This underlines that even
when one is suffering from the symptoms of PTSD, there is still the capacity to find meaning
in the negative event.

Healthcare providers can also experience moral injury in their workplace. Exposure
to ethical violations, such as violation of patient autonomy, improper delivery of medical
care, medical harm due to unavoidable, and harmful side effects, can all cause moral
injury [38]. Prevention and recovery of moral injury in this setting can be encouraged
by advocating for ethical treatment of patients and addressing the ethics of political and
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government mandates [38]. The burden of moral injury can be reduced when individuals
are empowered with the capacity to make positive impacts and transform negative events
into ones with meaning and purpose.

The recent COVID-19 pandemic has introduced neuropsychiatric symptoms due to
health and societal concerns, increasing issues with sleep disturbances, fatigue, anxiety,
and post-traumatic stress [31]. Additionally, fatigue and cognitive impairment may linger
six months after the initial infection [39]. Pietrzak et al. (2021), working with veterans who
had screened positive for COVID-19 and associated PTSD symptoms, found post-traumatic
growth and improvements in the categories of relating to others, personal strength, and ap-
preciation of life [40]. Frontline healthcare workers have also experienced much greater inci-
dences of mental health consequences, including burnout, emotional exhaustion, and moral
injury with the onset of the COVID-19 pandemic [41,42]. However, Feingold et al. (2022)
reported moderate or great post-traumatic growth in appreciation of life, improved re-
lationships, and improved personal strength [41]. Further, Menculini et al. (2021) report
growth in the general population with females reporting greater levels of post-traumatic
growth in the areas of appreciation of life and personal strength compared to males, with
many participants reporting no growth [43].

Moral injury may also have a profound impact on physiological pathways, as exem-
plified through the intricate endocrine processes underlying pregnancy. Research suggests
that women suffering from PTSD have higher incidences of preterm birth, preeclampsia,
and gestational diabetes [44]. Accordingly, Nillni et al. (2020) suggest that both PTSD
and moral injury may significantly increase the likelihood of adverse pregnancy outcomes.
Furthermore, PTSD alone may significantly increase the occurrence of post-partum de-
pression, anxiety, and perception of a difficult pregnancy in female military personnel
during the first three years after separating from the US military [44]. It is important to
consider the impacts of cumulative trauma on pregnancy and birth outcomes given that it
is associated with cumulative or chronic activation of the stress response. Severe distress
may generate allostatic load, i.e., a burden of cumulative “wear and tear” of tissues by
enduring or repeated physiological stress, which has been shown to increase the risk of
adverse pregnancy and birth outcomes, including preterm birth [45].

Suicidality is also a concern for those experiencing trauma and disturbing events that
challenge one’s internal constitution. Ames et al. (2019) assessed suicide risk in relation to
moral injury in active-duty military personnel and veterans [15]. They found that moral
injury was common among the cohort and that moral injury was strongly correlated with
an increased risk of suicide [15]. The study also found that moral injury was associated
with feelings of betrayal, shame, self-condemnations, and loss of faith and hope, all of
which were strongly associated with suicide risk [15]. By contrast, research shows that
having a strong presence of meaning in life is a protective factor for suicidal ideation [5].
Treatment options should focus on the above-noted feelings and target the internal conflict
experienced to help build resilience.

2.2. Post-Traumatic Growth and Recovery

Though suffering from a moral injury can be devastating, there is the potential to
take the negative experience and transform it into healing and an improved sense of self.
For instance, having an optimistic view of the negative experience acts as a mechanism
for future post-traumatic growth [46]. Habib et al. (2018) proposed six themes with
post-traumatic growth in military and ex-military personnel: integrating into society,
improvement of personal human traits, bonding and connecting with others, appreciation
for life, re-evaluating sense of purpose and being proud of heritage and feeling valuable
to society [47]. When focusing on these themes, recovery and growth can be heightened.
Farnsworth (2019) also suggests the importance of analyzing and clarifying the cognitions
surrounding the moral injury is key in treatment planning [48].

Additionally, Owens (2016) studied predictors of post-traumatic growth in undergrad-
uate students who experienced traumatic events [49]. They observed that characteristic
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traits of higher extraversion, conscientiousness, agreeableness and attachment avoidance
significantly predicted high post-traumatic growth [40]. Moreover, lower neuroticism,
attachment anxiety and higher meaning predicted lower post-traumatic stress symptom
severity [49]. Personality change and self-reflection may be the foundation of post-traumatic
growth [16]. Similarly, among those suffering from psychosis and severe mental illness,
post-traumatic growth was present in 83% of recovery narratives, with six notable cate-
gories: self-discovery, sense of self, appreciation of life, self-management and well-being,
relationships, and religious or spiritual engagement [50]. This research highlights the
numerous themes and common factors associated with post-traumatic growth that can be
utilized in recovery.

Personalized interventions may facilitate post-traumatic growth. For example,
Tedeschi and McNally (2011) suggested that post-traumatic growth can be facilitated by
educating affected populations, including veterans, on normal physiological and psy-
chological responses to trauma, encouraging emotional regulation, disclosing traumatic
experiences, creating a trauma story with the support of others, and understanding that
change may lead to personal strength, new goals, spirituality, and appreciation of liv-
ing [51]. Zhou and Zhen (2024) reported that social support may act as a buffer for the
negative effects of rumination and distraction coping [52]. They also highlight a three-phase
model of post-traumatic disorder and growth; namely, the emergency phase (fear and acute
stress reactions that challenge existing belief systems) and the impact of social support
systems; the coping phase (including rumination, distraction, and deliberate rumination
and reappraisal); and lastly the reaction/outcome phase (automatic rumination or distrac-
tion and post-traumatic reactions [52]. In order to mitigate these potential adverse effects
and maladaptive functioning due to trauma, social supports offer a positive, encouraging
interpersonal environment [52].

A great deal of studies of moral injury and post-traumatic growth involve military
personnel due to the increased likelihood of experiencing both. Evans et al. (2021) suggests
that military personnel suffer from PTSD and moral injuries, causing psychosocial-spiritual
suffering and suggests treatment should consider “moral healing” for combat-related
suffering, which includes utilizing values-based activities and encouraging embracing
moral pain [53]. Bartone and Bowles (2021) conducted a study on severely wounded
military men in hospital for their injuries and found that personal hardiness led to post-
traumatic growth and a sense of enhanced psychological well-being [54]. The study also
found that even though there was severe physical injury, both participants and their spouses
showed optimism when it came to greater appreciation for life, new work and educational
opportunities, newly formed relationships and stronger family connections [54]. Even
with significant personal hardship, there is still the potential for progression and healing.
A study of Portuguese war veterans found that participants who had recovered from
PTSD exhibited self-awareness of their mental state, higher perceived social support, and
more coping strategies [55]. By contrast, those with unrecovered PTSD showed a lack of
personal resources, reduced perceived social support, higher postwar betrayal, and social
stigmatization [55]. Seol et al. (2021) noted among soldiers in Korea that feelings of an
occupational calling in one’s work and personal meaning in one’s personal life are core
mechanisms of post-traumatic growth [56].

In a case study of moral injury interventions for veteran populations, chaplains met with
veterans for twelve 50 min sessions focusing on moral injury recovery, and two cases showed
dramatic improvement in moral injury and PTSD symptoms [1]. Cenkner et al. (2021) also
worked with veterans with a history of morally injurious experiences that were provided
with interventions by a psychologist and chaplain and partook in a public community
healing ceremony [3]. The intervention reduced depressive symptoms and improved
psychological functioning and self-compassion [3]. In comparison, a study involving
Chinese rescue workers showed that social support helps to mediate the relationship with
self-acceptance, post-traumatic growth, and PTSD [57]. Purcell et al. (2018) also suggested
that forgiveness is paramount in veterans who feel guilt or shame in their role during



Trauma Care 2024, 4 224

deployment [58]. Treatment plans for such deeply rooted aches in the core of one’s being
need to consider novel approaches that include a spiritual or existential focus [3]. Medical
care frequently crosses cultural boundaries with firmly held beliefs. It has been noted
that when a healthcare missionary’s values conflict with the values of the community they
serve, this may increase the risk of moral injury. Enhancing patient care and reducing the
risk of moral injury can be achieved by critically analyzing presumptions and cultural
nuances [59,60].

As important as social connectedness is for healing, so is the sharing of past experi-
ences. Social sharing after traumatic events, such as sharing emotions, rumination and
intensity of emotions, and coping, results in higher perceived post-traumatic growth, better
social integration, and higher perceived hope, contentment, and solidarity [61]. A study
of college students with at least one traumatic experience noted that those who reported
greater distress, coupled with low reliance on experiential avoidance expressed the greatest
growth and meaning of life and those with the least growth reported a strong reliance on
experiential avoidance [62]. Thus, tackling avoidance and distress may be crucial factors in
facilitating recovery.

Previous reports have highlighted key factors that can predict or mediate traumatic
symptoms and growth. A study of 325 children between 10 and 16 years of age affected by
the 2010 earthquake in Chile showed that the main predictors of post-traumatic growth
and post-traumatic stress symptoms were intrusive and deliberate rumination, disruptive
experiences, and losses after the event [63]. Moreover, a study with Syrian refugees
in Jordan reported that enhanced well-being was associated with income, health, and
the absence of affective disorder [64]. In addition, increased post-traumatic growth was
associated with income, non-governmental organizational assistance, and the absense of
psychosis and affective disorder [64]. This is important because it highlights the relevance of
income stability and appropriate agency support in mental health. Furthermore, a Korean
study of earthquake survivors found that post-traumatic growth was higher in married,
older, more religious participants, while PTSD was severe in participants who were low
in income, married, had no religious affiliation, and had high earthquake exposure [65].
Continuing research in this area can help to create focus in personalized treatment and
highlight factors that can be improved upon to encourage progress [66].

Medical illness, such as breast cancer, can also provide evidence of factors associated
with post-traumatic growth. A study of women with breast cancer found that rumination
in the form of brooding was strongly associated with anxiety, stress, and depression while
having a negative mindset related to post-traumatic growth, specifically in the domains of
spiritual growth and new possibilities [67]. Soo and Sherman (2015) went on to note that
rumination plays an important role in both negative and positive psychological responses
to post-traumatic growth [67]. Moreover, post-traumatic growth may also be correlated
with years of education, family support, and receiving chemotherapy, while post-traumatic
stress symptoms were correlated with chronic pain and poor cognition [68].

It is also important to note that those who work with clients suffering from trauma
and moral injury include transference of survivors to their clinicians, countertransference
of emotions from the clinician, and secondary trauma with repeated exposure to trauma
narratives and accounts [26]. A strong, well-trained clinical team is paramount to survivor
recovery. There also needs to be enhanced training to improve hardiness, problem-solving
and coping skills, and positive refraining from negative or traumatic experiences can
help to promote post-traumatic growth in the aftermath of adversity [54]. This includes
targeted training on moral-ethical decisions and post-traumatic growth-focused treatment
interventions [31].

3. Conclusions

Moral injury is associated with a wound to one’s core principles of right and wrong
and damage to conscience, with potentially devastating psychological and somatic conse-
quences. Possible consequences may include feelings of shame, grief, depression, PTSD,
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and increased risk of suicide. Conversely, moral injury may also lead to substantial per-
sonal growth and improved capacity. It was suggested that trauma survivors may show
more significant post-traumatic growth when diagnosed with PTSD than those without
this diagnosis [69]. These considerations are timely when developing personalized treat-
ments and interventions to support healthy pregnancy and birth outcomes and a healthy
aging trajectory. The acknowledgment of the existence of moral injury among healthcare
professionals should have implications for practice, especially patient care provision and
healthcare professionals’ inner well-being. The present discussion aims to motivate further
theoretical and empirical research that inspires clinical solutions. The concept of post-
traumatic growth offers a positive outlook on successful recovery from severe distress and
PTSD, while providing a framework to aid in the development of effective and personalized
resilience-building interventions. It is important to keep in mind that from struggles and
darkness, there can be positivity and hope.

Author Contributions: Conceptualization, T.D.H. and G.A.S.M.; methodology, writing—original

draft preparation, T.D.H.; writing—review and editing, T.D.H. and G.A.S.M.; supervision, G.A.S.M.;

project administration, G.A.S.M.; funding acquisition, G.A.S.M. All authors have read and agreed to

the published version of the manuscript.

Funding: This work was supported by Natural Sciences and Engineering Research Council of Canada

(NSERC) Discovery Grant #05628 and NSERC Discovery Accelerator Supplement #00031 (G.A.S.M.).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is

not applicable to this article.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Ames, D.; Erickson, Z.; Geise, C.; Tiwari, S.; Sakhno, S.; Sones, A.C.; Tyrrell, C.G.; Mackay, C.R.B.; Steele, C.W.; Van Hoof, T.; et al.

Treatment of moral injury in U.S. veterans with PTSD using a structured chaplain intervention. J. Relig. Health 2021, 60, 3052–3060.

[CrossRef] [PubMed]

2. Boska, R.L.; Dunlap, S.; Kopacz, M.; Bishop, T.M.; Harris, J.I. Understanding moral injury morbidity: A qualitative study

examining chaplain’s perspectives. J. Relig. Health 2021, 60, 3090–3099. [CrossRef]

3. Cenkner, D.P.; Yeomans, P.D.; Antal, C.J.; Scott, J.C. A pilot study of a moral injury group intervention co-facilitated by a chaplain

and psychologist. J. Trauma. Stress 2021, 34, 367–374. [CrossRef]

4. Lindert, J. Moral injury and moral distress. Eur. J. Public Health 2021, 31 (Suppl. 3). [CrossRef]

5. Kelley, M.L.; Chae, J.W.; Bravo, A.J.; Milam, A.L.; Agha, E.; Gaylord, S.A.; Vinci, C.; Currier, J.M. Own soul’s warning: Moral

injury, suicidal ideation, and meaning in life. Psychol. Trauma 2021, 13, 740–748. [CrossRef] [PubMed]

6. Chesnut, R.P.; Richardson, C.B.; Morgan, N.R.; Bleser, J.A.; Perkins, D.F.; Vogt, D.; Copeland, L.A.; Finley, E. Moral injury and

social well-being: Agrowth curve analysis. J. Trauma. Stress 2020, 33, 587–597. [CrossRef]

7. Litz, B.T.; Stein, N.; Delaney, E.; Lebowitz, L.; Nash, W.P.; Silva, C.; Maguen, S. Moral injury and moral repair in war veterans: A

preliminary model and intervention strategy. Clin. Psychol. Rev. 2009, 29, 695–706. [CrossRef]

8. Currier, J.M.; Farnsworth, J.K.; Drescher, K.D.; McDermott, R.C.; Sims, B.M.; Albright, D.L. Development and evaluation of the

Expressions of Moral Injury Scale—Military Version. Clin. Psychol. Psychother. 2018, 25, 474–488. [CrossRef]

9. Olson, D.M.; Brémault-Phillips, S.; King, S.; Metz, G.A.S.; Montesanti, S.; Olson, J.K.; Hyde, A.; Pike, A.; Hoover, T.; Linder, R.;

et al. Recent Canadian efforts to develop population-level pregnancy intervention studies to mitigate effects of natural disasters

and other tragedies. J. Dev. Orig. Health Dis. 2019, 10, 108–114. [CrossRef] [PubMed]

10. Olson, D.M.; Metz, G.A.S. Climate change is a major stressor causing poor pregnancy outcomes and child development. F1000

Research 2020, 9, 1222. [CrossRef]

11. Faraji, J.; Metz, G.A.S. Aging, social distancing, and COVID-19 risk: Who is more vulnerable and why? Aging Dis. 2021, 12,

1624–1643. [CrossRef]

12. Szymkowicz, S.M.; Gerlach, A.R.; Homiack, D.; Taylor, W.D. Biological factors influencing depression in later life: Role of aging

processes and treatment implications. Transl. Psychiatry 2023, 13, 160. [CrossRef] [PubMed]

13. Ambeskovic, M.; Ilnytskyy, Y.; Kiss, D.; Currie, C.; Montina, T.; Kovalchuk, I.; Metz, G.A.S. Ancestral stress programs sex-specific

biological aging trajectories and non-communicable disease risk. Aging 2020, 12, 3828–3847. [CrossRef] [PubMed]

https://doi.org/10.1007/s10943-021-01312-8
https://www.ncbi.nlm.nih.gov/pubmed/34148181
https://doi.org/10.1007/s10943-021-01414-3
https://doi.org/10.1002/jts.22642
https://doi.org/10.1093/eurpub/ckab164.454
https://doi.org/10.1037/tra0001047
https://www.ncbi.nlm.nih.gov/pubmed/34351211
https://doi.org/10.1002/jts.22567
https://doi.org/10.1016/j.cpr.2009.07.003
https://doi.org/10.1002/cpp.2170
https://doi.org/10.1017/S2040174418001113
https://www.ncbi.nlm.nih.gov/pubmed/30626455
https://doi.org/10.12688/f1000research.27157.1
https://doi.org/10.14336/AD.2021.0319
https://doi.org/10.1038/s41398-023-02464-9
https://www.ncbi.nlm.nih.gov/pubmed/37160884
https://doi.org/10.18632/aging.102848
https://www.ncbi.nlm.nih.gov/pubmed/32087063


Trauma Care 2024, 4 226

14. Ambeskovic, M.; Roseboom, T.J.; Metz, G.A.S. Transgenerational effects of early environmental insults on aging and disease

incidence. Neurosci. Biobehav. Rev. 2020, 117, 297–316. [CrossRef]

15. Ames, D.; Erickson, Z.; Youssef, N.A.; Arnold, I.; Adamson, C.S.; Sones, A.C.; Yin, J.; Haynes, K.; Volk, F.; Teng, E.J.; et al. Moral

injury, religiosity, and suicide risk in U.S. veterans and active duty military with PTSD symptoms. Mil. Med. 2019, 184, e271–e278.

[CrossRef]

16. Jayawickreme, E.; Infurna, F.J.; Alajak, K.; Blackie, L.E.R.; Chopik, W.J.; Chung, J.M.; Dorfman, A.; Fleeson, W.; Forgeard,

M.J.C.; Frazier, P.; et al. Post-traumatic growth as positive personality change: Challenges, opportunities, and recommendations.

J. Personal. 2021, 89, 145–165. [CrossRef]
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