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Direct ancestry to a genocide survivor has
transgenerational effects on mental health; a case of

the Armenian population

Abstract

Background and objectives: Due to thousands of years of cultural and geographic
isolation, the Armenian population has one of the highest ratios of genetic continuity,
making them an ideal population to study transgenerational variance. Surrounding
1915, the Armenian population underwent near annihilation with over 1.5 million
people murdered by the Ottoman Turks. Today, the Armenian population has

an uncharacteristically high level of adolescent and adult depression. Studies
investigating the Jewish population show significantly increased anxiety and
depression risk in direct descendants of Holocaust survivors. Whether there are
transgenerational effects on mental health due to the genocide, and whether these
effects may explain the predominance of disparities in the Armenians has been
understudied and is examined in this publication.

Methods: A 104-point mental-health questionnaire was assembled, including the
General Anxiety Disorder 7-item scale (GAD-7) and Patient Health Questionairre-9
(PHQ-9), and implemented to 268 ancestrally Armenian participants. Subjects were
split into “direct familial exposure” and “non-direct familial exposure” to genocide
groups.

Results: Respondents with any direct familial exposure had average increases of
2.06 and 1.21 points on PHQ-9 and GAD-7 surveys, respectively, compared to the
control non-direct familial exposure group. Those with 4 or more genocide survivors
had average increases of 2.80 and 2.13 points on PHQ-9 and GAD-7 surveys,
respectively, compared to the control. Increases in diagnosed mental health illness,
such as depression, anxiety, and PTSD, and their associated prescribed mental health
medications were also noted in the test population.

Conclusions: Our results suggest an inheritance of genocide-related risk of depression
and anxiety may be found in Armenian Genocide descendants, similar to the Jewish
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population whose forbearers endured the Holocaust.
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Introduction

The first mention of the Armenian people dates back to the 6th
century BC, with most documented history occurring near and after
2000BC.! Historically, the Armenians have been a unique population
with their own developed language and alphabet, not rooted in
either Greek or Latin. Genetically, the Armenians are one of the
most continuous populations in the world today. Their geographic,
religious, and societal isolation has resulted in a genetic isolation, due
to lack of out breeding with populations other than their own since
the Bronze Age.? Geopolitically, the Armenians have remained in a
relatively unstable region. Historically, it was the first nation to adopt
Christianity as its national religion. Due to this, the Armenians have
suffered multiple conflicts with bordering non-Christian nations;
notably, the Armenian Genocide (occurring between 1914-1923),
being one of the most damaging to the entirety of the population. This
genocide was the first genocide of the twentieth century. Scholars and
historians estimate that approximately 1.5 million Armenians were
slaughtered at the hands of the Ottoman Empire, a population roughly

equal to half of the population of Armenia today.** Events such as
mass murder, rape, and torture were well documented during the years
the genocide occurred, with the historic date of commemoration held
on April 24th 1915. Due to the massive loss of life, land, and culture
from the Armenian Genocide, Armenia underwent many economic
and social reforms, shaking the once iron-clad stability of a civilization
that dated to before the Bronze Age.*” Today, many different branches
of Armenians exist across the globe, displaced primarily due to
the effects of the Armenian Genocide. The three largest branches
comprise of the Iranian Armenians, Syrian/Lebanese Armenians, and
Armenians from Armenian, each with their own distinct dialect. The
Iranian Armenians were ideally located in Iran during the Armenian
Genocide, and had avoided much of the onslaught that occurred,;
however they too have had many unique challenges of their own. A
majority of the Armenian population is struggling with an epidemic
of depression amongst its population, much of which is thought to be
cast in place by the geopolitical, social, and historical damage caused
by the Armenian Genocide. Little has been done to see if this elevated
risk of depression may be genetic in nature.>!!
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Like the Armenians, the Jewish population underwent an
almost-complete genocide at the hand of Nazi Germany. Atrocities
unimaginable to humanity were committed with the goal to annihilate
all Jews. Multiple mental studies in direct Holocaust survivors have
displayed a large increase in mental-health disorders such as Post-
Traumatic Stress Disorder (PTSD), depression, and anxiety. It is
with the Jewish population that the first mention of transgenerational
inheritance of trauma is theorized. Conditions such as anxiety,
depression, PTSD, and other mental-health disorders have been found
at increased levels in the offspring of direct holocaust survivors.'>"’
However, this similar effect has scarcely been studied with the
Armenian population and is further analyzed in this publication.

Methods
Study design

A 104-point mental health questionnaire was assembled using
modern-day mental-health surveys including: the General Anxiety
Disorder 7-item scale (GAD-7), Patient Health Questionairre-9 (PHQ-
9), general trust scales, a self-reported happiness scale, mental health
medical diagnosis and medication history, and additional background
questions pertaining to knowledge about the Armenian Genocide. The
PHQ-9 is a module that diagnoses depressive disorders and measures
the severity of depression based on the scores from nine diagnostic
criteria. The PHQ-9 has thresholds at 5, 10, 15, and 20 which indicate
the lower limits of mild, moderate, moderate to severe, and severe
depression, respectively. The presence of major depression is signified
by a score above 15."® The GAD-7 is a self-report questionnaire
with scores of 5, 10, and 15 used as cutoffs for mild, moderate, and
severe anxiety, and is used to both screen and measure the severity of
generalized anxiety disorder.'®

Population selection and study implementation

278 ancestrally Armenian participants, with ages between 10
and 80 (28% 10-20y/o, 43.6% 21-30y/o, 8.4% 31-40y/o, 8% 41-
50y/o, 7.3% 51-60y/0, 4% 61-70y/0, 0.7% 71-80y/0) were selected
at random via social media and community recruiting. Subjects were
then given this questionnaire via the online platform, Google Forms in
both English and Armenian translations. The data collected was then
split into two groups of study, one being the “direct familial exposure”
group, looking at participants who had a lineage of forbearers directly
surviving the Armenian Genocide, and the other group being the “non-
direct familial exposure” to genocide group, looking at participants
whose lineage had no survivors in the Armenian Genocide. The data
for the “direct familial exposure group” was then split into 3 groups
(“1 survivor”, “2-4 survivors”, and “4+ survivors”) depending on how
many survivors there were in a person’s lineage (Figure 1).

Direct Familial Exposure Non-Direct Familial
(Any Survivors) Exposure (0 Survivors)
1 Survivor
2-4 Survivors
4+ Survivors

Figure | Categories of participants, based on their lineage.
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An unequal variance (heteroscedastic) T-test was performed across
categories of interest to determine statistical significance via p values
less than 0.05. In order to minimize the risk of alpha inflation error or
family-wise error, Bonferroni Correction was used and the p values
set at p<0.01, in order to assure the findings were not a result of alpha
inflation.

Results
PHQ-9

The average PHQ-9 score for all Armenian participants with at
least one direct survivor was 8.09; on average these participants scored
2.35 points higher than the average of all Armenian participants with
zero direct survivors (Table 1). Furthermore, the average scores for
participants with more than four direct survivors were 8.55; 2.80
points higher than the average of all Armenian participants with
zero direct survivors. The average PHQ-9 score for all Armenian
participants with zero direct survivors was 5.75, indicating mild
depression. However, those who were directly linked to survivors
of the genocide, had scores indicating mild to moderate depression.
The indicated differences in PHQ-9 scores among different classes
of descent to survivors were found to be statistically significant
(p<0.005) (Table 1) (Figure 2). When stratified by branch, Iranian
Armenians and Lebanese Armenians scored the lowest average PHQ-
9 scores, regardless of number of direct survivors. Within this group
of Armenians, there was a notable increase in PHQ-9 scores of 0.61
and 1.30 respectively, in those with no survivors compared to those
with at least one survivor (p<0.01). Armenians from Armenia showed
the lowest average PHQ-9 scores in those participants with no direct
survivors of the genocide with a mean score of 6.64. Collectively,
Armenians from Armenia had a mean score of 8.38 on the PHQ-9,
regardless of descent from a direct survivor. Those with more than
four survivors scored an average of 10.1, indicative of moderate
depression. In all branches of Armenians, the scores of descendants
with at least one survivor were higher than the scores of those with
zero survivors. Particularly, Armenians from Armenia showed an
average 2.50 and 2.00 point increased difference from zero direct
survivors to at least one direct survivor, respectively (p<0.01).

| I

1 Survivor 24 Survivors 4+ Survivors AllSurvivors = 0 Survivors

Figure 2 Mean PHQ-9 scores for all Armenian branches stratified by number
of direct genocide survivors in participants’ ancestry.
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Table | Mean PHQ-9 scores for all Armenian branches stratified by number of direct genocide survivors in participants’ ancestry

PHQ-9 I Survivor 2-4 Survivors 4+ Survivors All Survivors 0 Survivors
Mean 8. 7. 9. 8. 6.

SD 6. 6. 7. 6. 5.

Standard Error Mean 0.93 0.59 0.97 0.45 0.56

(SEM)

GAD-7

Results revealed significant differences amongst Armenians with
direct survivor ancestry, and those without, regardless of the branch
of Armenian. Those with four or more survivors in their ancestry
had a GAD-7 score of 7.62, while those with zero survivors had a
GAD-7 of 5.49 (Figure 3) (Table 2). Further confirmation arose in
the GAD-7 scores of Armenians with any survivors in their ancestry
(from 1 to more than 4 in their lineage), whose scores were a mean
of 6.70. These results also showed a statistically significant difference
amongst GAD-7 scores with those with any direct survivors and zero
direct survivors (p<0.01) (Table 2) (Figure 3).

;11[1

an GAD-7 Score

Me

1 Survivor 2-4 Survivors 4+ Survivors AllSurvivors 0 Survivors

Figure 3 Mean GAD-7 scores for all Armenian branches stratified by number
of direct genocide survivors in participants’ ancestry.

Forgiveness

We established a 5-point forgiveness scale for participants to
document their overall forgiveness towards the Ottoman Empire.
Scores of 0 indicated a complete lack of forgiveness, while a score
of four indicated complete forgiveness of the actions of the Ottoman
Empire (modern day Turkey). According to the data, the Armenian
people as a whole scored a mean of 1.76 on this scale, indicating
an overall unforgiveness of the actions of the Ottoman Empire.
Armenians from Armenia were the least forgiving of Turkey with
a score of 1.58 on the forgiveness scale, while the Iranian/Persian
Armenians were the most forgiving, with a score of 2.02, a difference
of 0.44. Syrian/Lebanese Armenians fell in between these two
groups, with forgiveness scale scores of 1.70. Armenians who had
zero survivors in their lineage, were the most likely to be forgiving,
with a forgiveness score of 1.94 (Table 3). Those with four or more
survivors in their lineage were the least forgiving, with a score of 1.64,
a difference of 0.30 (p<0.008). Overall, the combined data shows that
Armenians linked to any number of survivors scored a 1.67. This
suggests that Armenians with any number of genocide survivors were
altogether less likely to forgive Turkey, compared to Armenians with

zero survivors (p<0.01) Table 3.
Total mental health diagnoses

According to the data collected, direct descendants of Armenian
Genocide survivors are more likely to be diagnosed with a mental
illness, such as PTSD, anxiety, or depression, when compared to
those who are non-descendants. On average 32.4% of descendants
with any genocide survivors had a diagnosis, compared to 15.2%
of non-descendants who had a diagnosis (Table 4). Overall, there
is a statistically significant positive correlation between the number
of survivors and the average number of diagnoses (p<0.006). As
the number of survivors a descendant has increases, the number of
diagnoses also increases. Table 4. For Armenians from Armenia, the
difference in values between one and two to four survivors is minimal
(25.8% vs 33.3%). A large increase is observed from 2-4+ survivors
to 4+ survivors (25.8% to 42.8%); those with 4+ survivors had 1.66
times more mental illness diagnoses than those with 2-4 survivors
(p<0.01). Additionally, all of these values are significantly higher than
the average number of people diagnosed with zero survivors (4.5%).
There is a general increasing trend from 1-4+ survivors (8.3% to 50%)
among Iranian/Persian Armenians. However, the average number of
participants with a diagnosis who had zero descendants is at 23.5%,
which is not only higher than those with one survivor (8.3%), but
about the same as the average of those diagnosed with two to four
survivors (25%). Analysis of Syrian/Lebanese Armenians reveals a
general positive correlation between the number of survivors and
the average number of participants with a diagnosis. Although the
statistical difference between zero and one survivor is minor, (20%
vs 25%), the average number of participants with a diagnosis doubles
from one survivor to 2-4 and 4+ survivors (jumps to 40% and 43%).
Overall, Syrian/Lebanese Armenians have a higher rate of diagnosis
than all other branches of Armenian diaspora. Additionally, Syrian/
Lebanese Armenians have the highest number of direct genocide
survivor descendants (63) compared to all other branches of Armenian.

Total mental health medications

The data collected indicates that only 2.7% of non-descendants
used prescribed mental health medications, such as anti-depressants,
anti-anxiety medications, or medical marijuana, compared to 13.9%
of descendants (p<0.009) (Table 5). While no direct gradient was
apparent in regards to the number of direct genocide survivors,
there is a significant difference between those medicated with zero
survivors (2.7%) compared to those with even one survivor (10.8%)
(p<0.01). A descendent of even only one survivor has a significantly
higher probability of being medicated for a mental health condition
compared to those with zero descendants. Further stratification of the
data amongst the branches of the Armenian diaspora revealed that
those who were non-descendants have a significantly lower mean
of medicated participants, when compared to the those who were
descendants from any direct genocide survivors Table 5. For the

Citation: Aintablian HK. Direct ancestry to a genocide survivor has transgenerational effects on mental health; a case of the Armenian population. MOJ Public

Health. 2018;7(4):233-239. DOI: 10.15406/mojph.2018.07.00235


https://doi.org/10.15406/mojph.2018.07.00235

Direct ancestry to a genocide survivor has transgenerational effects on mental health; a case of the

Armenian population

Armenians from Armenia, those with one survivor had an 8.3% of
the population taking mental health medications, compared to two to
four survivors (16.129%), and even four or more survivors (7.142%).
Surprisingly, 0% of non-descendants are taking mental illness
medications. With Iranian/Persian Armenians, the percentage of those
medicated doubles from 25% in those with 2-4 survivors to 50% in
those with 4+ survivors. The Syrian/Lebanese Armenians also showed
a significant difference between each group; 0% of non-descendants
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were medicated, compared to 20% of those with one survivor, 23.33%
of those with two to four survivors, and 8.69% of those with four
or more survivors. It is important to note our study discovered that
Syrian/Lebanese Armenians had the highest amount of descendants
from genocide survivors (63), had the highest amount of participants
taking medication (16.4%), and had the highest amount of participants
who were diagnosed with a mental health illness.

Table 2 Mean GAD-7 scores for all Armenian branches stratified by number of direct genocide survivors in participants’ ancestry

GAD-7 I Survivor 2-4 Survivors 4+ Survivors All Survivors 0 Survivors
Average 6. 6. 8. 6.70 5.

SD 5. 6. 6. 5.70 5.

Standard Error Mean (SEM) 0.77 0.55 0.93 0.41 0.62

Table 3 Mean forgiveness scale scores for all Armenian branches stratified by number of direct genocide survivors in participants’ ancestry

Forgiveness | Survivor 2-4 Survivors 4+ Survivors All Survivors 0 Survivors
Average 2. 2. 2. 2. 2.

SD l. I l. l. l.

Standard Error Mean (SEM) 0.15 0.10 0.12 0.07 0.14

Table 4 Percentage of mental health diagnoses per population for all Armenian branches stratified by number of direct genocide survivors in participants’

ancestry
Percent diagnosed I Survivor 2-4 Survivors 4+ Survivors All Survivors 0 Survivors
Average 0.24 0.32 0.43 0.32 0.15
SD 0.43 0.47 0.50 0.47 0.36
Standard Error Mean (SEM) 0.06 0.05 0.07 0.03 0.04

Table 5 Percentage of individuals with diagnosed mental health medications per population for all Armenian branches stratified by number of direct genocide

survivors in participants’ ancestry

Percent medicated I Survivor 2-4 Survivors 4+ Survivors All Survivors 0 Survivors
Average 0.11 0.15 0.13 0.14 0.03
SD 0.31 0.36 0.34 0.34 0.17
Standard Error Mean (SEM) 0.05 0.04 0.05 0.02 0.02

Discussion

Transgenerational
anxiety

inheritance of depression and

An epidemiological study investigated the relationship between
anxiety and depression in participants who endured stressful life
events. It was found that in the development of disorders, like
depression or anxiety, environmental factors such as stressful life
events and childhood stress have heritable characteristics.!” Similar
trends of transgenerational depression between survivors and
descendants have been studied with Holocaust survivors. In one
study, the symptoms of depression were examined among a sample
comprised of Holocaust survivors who were aged 18 or younger
during the war.!” Results revealed that the trauma of the survivors
had affected their offspring, particularly in regards to symptoms of
depression; moreover, it was concluded that these symptoms in the
second generation were a function of the circumstances of survival
of the parents.'? Similar to depression, anxiety has also been shown

to be transgenerationally inherited amongst offspring whose lineage
survived traumatic experiences, such as the Holocaust.?*?? Another
study also confirmed that the high prevalence of depressive and anxiety
disorders in children of Holocaust survivors was a direct cause of the
transmission of trauma from one generation to the next, proposing that
the mechanism for this transmission was based on family types and
coping mechanisms.? Many other contemporary studies confirm that
subject with PTSD are on average more likely to have familial mental
illnesses such as depression (list of those studies). A more direct study
was conducted to assess the risk factors for the actual development
of PTSD by the offspring of Holocaust survivors and their respective
depression scores. >* Results revealed that the adult offspring of
Holocaust survivors with PTSD had a higher prevalence of PTSD
themselves without adequate trauma exposure. The offspring of
Holocaust survivors had significantly lower urinary cortisol excretion
and salivary cortisol and plasma cortisol suppression. A similar study
assessed PSTD in the offspring of veterans and found a significant
difference in resting cortisol levels and lower urinary cortisol levels in
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both parents and offspring diagnosed with PTSD. %

The transmission of PTSD from parent to offspring is explained
in one paper, suggesting the transmission of epigenetic processes,
particularly of the methylation of the glucocorticoid receptor (GR)
gene, in relation to plasma cortisol levels and depression.® The
study suggests that the transmission of PTSD is associated with
the transmission of changes of the HPA axis in parents. PTSD
is associated with changes in the HPA axis with regards to low
cortisol. Mothers exposed to the Tutsi genocide showed low cortisol
and GR levels. Their offspring also showed low levels of cortisol
even in the early stages of development, which is thought to be the
consequence of GR methylation. Increases in methylation caused
by environmental stressors, particularly during pregnancy, affect
the exon 1F NR3C1 which may account for the abnormal cortisol
levels in the offspring of trauma survivors with PTSD. Finally, it was
found that prenatal exposure to depressed mood increased NR3C1
methylation and that this exposure could have long-term effects on
development past infancy.?® This methylation in the neonatal stages
may be a central cause or contributor to depression in adulthood. An
environmental risk factor linked to depression is possible through
direct exposure to stressful life events. The short variant (s allele) of
the polymorphism of the gene 5S-HTTLPR, is known to decrease the
serotonin transporter in neurons. Carriers of the s/s allele have been
reported to have an increased risk of experiencing depression, with
strong evidence pointing to a relationship between the polymorphism
and traumatic life events.?” It was found that s/s homozygous subjects
developed a higher level of risk of depression with minimal exposure
to traumatic life events. This serotonin transporter protein promoter
polymorphism was later studied in relation to Major Depressive
Disorder (MDD). Results suggested that the polymorphism may
increase the susceptibility of MDD in a dominant nature.?® It was
found that the short allele of the 5S-HTTLPR gene was associated
with lower transcription, and thus hindered serotonin signaling
(cite). Additionally, results showed that short allele polymorphism
of 5-HTTLPR affected MDD risk in a dominant pattern. This study
further discovered a high frequency of short alleles in Han Chinese
populations (75%) as opposed to European (43%) and African (25%)
populations. It was hypothesized that a geographical factor led to
the natural selection of this polymorphism throughout evolution.
Armenians, geographically located in Asia, would hypothetically
have a higher frequency of this polymorphism, and would ultimately
become susceptible to being diagnosed with Major Depressive
Disorder with traumatic life and childhood events and PTSD.

Forgiveness may be a critical factor in resolving
aspects of mental health illness

Similar findings previously mentioned can also be observed among
Holocaust survivors. One study utilized the Enright Forgiveness
Inventory to gain a better understanding about how much Holocaust
survivors were willing to forgive those who wronged them.? Results
revealed that survivors were able to accept the horrible events that
had occurred and be optimistic towards rebuilding their lives,
however they did not forget their losses and the reasoning behind
them. Unaddressed negative emotions, such as resentment and
residual anger, can lead to long-term mental health issues. There
are physiological consequences that arise from such emotions that
directly affect human well-being.’® For as long as Turkey refuses
to acknowledge the occurrence of the Armenian Genocide, these
negative emotions may be left unaddressed and cause further
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mental health issues among the Armenian population. The following
studies relate forgiveness to various mental health illnesses as well
as other outcomes. Not forgiving oneself and others was positively
correlated with depression and anxiety.’'*> Another study echoed
these results, and also found that lower anger levels were correlated
with higher forgiveness.®® The general conclusion of this study was
that forgiveness led to better overall mental health.’® In our study, we
found that participants had an overall PHQ-9 score of 7.26, landing
in the category of mild depression. Participants with 4+ survivors had
the highest PHQ-9 score (8.55) in comparison with those with zero
survivors (5.75), showing a statistically significant result (difference
of 2.80) that Armenians with more genocide survivors have higher
depression levels, almost reaching moderate depression (p<0.01).
Similarly, Armenian participants had an overall GAD-7 score of 6.26,
falling in the mild anxiety category. Participants with 4+ survivors
had the highest GAD-7 score (7.62), in comparison with those with
zero survivors (5.49), again showing a statistically significant result
(difference of 2.13) that Armenians with more genocide survivors
have higher anxiety scores (p<0.01). Significant results arose when
examining the relationship between the various Armenian branches
and forgiveness, depression and anxiety. Armenians from Armenia
were the least forgiving of Turkey, and had an average PHQ-9
score of 8.09. Iranian/Persian Armenians were the most forgiving of
Turkey, and had a PHQ-9 score of 6.32; a difference of 1.77 between
the two branches (p<0.01). Data suggests that those who were more
forgiving generally had lower scores on the PHQ-9 depression scale.
The same correlation is seen with GAD-7 levels. The question of
whether the forgiveness has a role in these correlations should not go
unacknowledged. Additionally, forgiveness is negatively correlated
with drug abuse or dependence.’* For adults in the United States,
forgiveness is negatively correlated to psychological distress, but
seeking forgiveness is positively correlated to distress. Forgiveness is
positively correlated to life satisfaction; however, seeking forgiveness
is negatively related to life satisfaction. Furthermore, forgiveness is
negatively correlated to PTSD, which may be an intergenerational
condition.*® One study found that parents and children forgive to
similar degrees.* If Armenian parents are unforgiving of the actions
led on by the Ottoman Empire, their children may inherit this belief
and continue this mistrust of Turkey through generations. Therapeutic
forgiveness has been shown to allow people to move beyond a past
distressing experience both emotionally and perceptually.’’

Mental health diagnoses and medications — tangible
results of transgenerational trauma

Studies of Holocaust survivors and their descendants have shown
similar results to those previously mentioned. Holocaust survivor
descendants, as well as descendants from parents who have suffered
PTSD inducing trauma (torture, starvation, sexual abuse, etc), are
more likely to exhibit repressed trauma and anxiety.'* One study
of Holocaust survivor descendants compiled results that indicated
descendants had higher rates of PTSD compared to non-descendants
during the 1982 Lebanon War.*® Both Armenian Genocide survivor
descendants and Holocaust survivor descendants display a higher
prevalence of mental illness, and both are descendants of those that
endured the similar traumatic hardship of mass-scale extermination of
their ethnic group. The possibility of exhibiting mental disturbances
are more common in those who are descendants of war veterans,
survivors of war trauma, childhood sexual abuse, refugees, torture
victims, and many others."> These types of trauma are fundamentally
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the same types of trauma Armenian Genocide Survivors endured.
Thus, the publication supports the data collected, as descendants tend
to have higher mental illness diagnoses and medications compared
to non-descendants. This same data trend was found in descendants
of Holocaust survivors compared to non-descendants as well.® The
biological explanation for the trends mentioned could likely be due
to epigenetic modifications such as DNA methylation, which can
occur in response to environmental influences to alter the functional
expression of genes in a potentially inter generationally transmissible
manner. These could explain the long-lasting effects of trauma
exposure, as supported by the findings of.3* Recent studies have found
a potential cause to this inheritance, as exposure to the Holocaust
induced transgenerational effects on FKBPS methylation in offspring
of survivors.*® This study is critical, as it demonstrates epigenetic
alterations evident in both Holocaust survivors and descendants. Thus,
it is possible that Armenian Genocide survivors and descendants also
have higher diagnosed mental illnesses due to epigenetic alterations
inherited through intergenerational trauma. Comparing the rate
of mental health diagnoses in Armenians with no direct genocide
survivors (15.2%) to those of four or more direct genocide survivors
in one’s lineage (42.5%), reveals a stark difference that may be
explained by transgenerational inheritance. With regard to prescribed
mental health medications, 12% of the adult U.S. population are
currently taking antidepressants, while 8.3% are taking forms of
anti anxiety medications.* In contrast, only 13% of those with four
or more direct genocide survivors is taking either antidepressants or
antianxiety medications, likely due to access to these medications or
the stigma associated with the use of these medications.*

Limitations

One of the inherent issues with studying population mental health
is the risk of not accounting for confounders. The same issues must be
addressed in this study. While many of the mental health disparities
look to be well explained by the presence or absence, and even number
of survivors of the Armenian Genocide in one’s lineage, it would
be naive to ignore that other factors may be at play. For example,
it may be possible that the number of genocide sufferers one has in
their lineage simply makes it more likely that this participant’s family
or lineage also suffered harsher socioeconomic effects as a result of
more loss of life. Could those individuals with 4+ survivors have had
a greater loss of land, wealth, history, purpose, and societal status
compared to those with simply 1 survivor in their lineage (and that
this is what is causing the mental health disparities)? The underlying
limitation with this study would be the difficulty to quantify and
standardize what the genocide’s downstream effects were for each
individual participant. Ultimately however, if these mental health
effects were truly transgenerationally inherited through epigenetic or
genetic modifications or other molecular means, it may be simple to
remove confounders in future studies, through the use of molecular
probes that quantify these changes, as has been done in the Jewish
population.

Conclusion

Over the course of their history, the Armenians had not experienced
atrocities as severe as their near-annihilation that occurred during the
Armenian Genocide, with over 1.5 million lives taken by the Ottoman
Turks.*S Today, the Armenian population is reported to have an
uncharacteristically high level of adolescent and adult depression.®!!
Studying the mental health effects of genocide on a populations’
descendants is an important aspect of understanding the principles
that guide transgenerationally inherited mental illness. Given the fact
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that Armenians are an ideal source of epigenetic and genetic data,
with one of the highest ratios of genetic continuity, it is surprising
that these studies are lacking in this population.? Studies investigating
Jewish populations show increased anxiety and depression in those
with direct familial ties to ancestors of the Holocaust. Since this
population also underwent genocide, the mental health ramifications
that were discovered may be associated with epigenetic, hormonal, or
other transgenerational inheritance that occur as a result of genocide.
These patterns may also be at play in the Armenian population, who
displayed a similar pattern of transgenerational inheritance of mental
illness as those who descended from survivors of the Holocaust. Our
study found that having a lineage to a direct Armenian genocide
survivor was linked to higher overall PHQ-9 and GAD-7 scores, as
well as a higher likelihood of a diagnosed mental illness and prescribed
mental health medication usage. Respondents with any direct familial
exposure had average increases of 2.06 and 1.21 points on PHQ-9
and GAD-7 inventories, respectively, compared to the control non-
direct familial exposure group (p<0.01). A step-wise increase was
notable with Armenians who had a higher number of direct genocide
survivors in their lineage. Those with 4+ genocide survivors had
average increases of 2.80 and 2.13 points on PHQ-9 and GAD-7
inventories, respectively, compared to control (p<0.01). Increases
in a diagnosed mental illness such as depression, anxiety, or PTSD,
and prescribed mental health medications such as antidepressants or
anti anxiety medications, were also noted in those with more direct
genocide survivors in their ancestry. Whether the role of forgiveness
is a contributor to this effect should not go unnoticed, as Armenians
with higher levels of mental health issues were also less likely to be
forgiving of the Ottoman Empire’s near-annihilation of the Armenian
people. Multiple studies, particularly in holocaust survivors, point to
potential biological and genetic causes, such as cortisol levels, FKBP5
methylation, and epigenetic inheritance for the transgenerational
effects observed. Future studies, spanning the fields of epigenetics,
genetics, endocrinology, and psychiatry, should attempt to understand
whether a similar process is occurring or has occurred in the
Armenians. Ultimately, regardless of cause, our results suggest that
the effects of genocide or other major catastrophic events may linger
through generations, and not only be limited to the single surviving
generation of such atrocities — as seen in the Armenians. We hope that
our research serves as a launching point for more studies on mental
health issues within the Armenian population, and helps to provide
a foundation for biological and genetic studies including epigenetic
analysis of mental health inheritance, cortisol levels in Armenians of
different familial genocide exposure, and multi-variant analysis of the
factors influencing mental health in the Armenian population.
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