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Abstract: Given the ubiquity of traumatic events, it is not surprising that posttraumatic stress
disorder (PTSD) — a common diagnosis following one of these experiences — is characterized
as conferring a large burden for individuals and society. Although there is recognition of the
importance of PTSD diagnoses throughout psychiatry, the literature on other diagnoses one may
receive following a stressful or traumatic event is scant. This review summarizes the literature
on stress disorders (classified according to the International Classification of Diseases, 10th
Edition [ICD-10]), including acute stress reaction, PTSD, adjustment disorder and unspecified
stress reactions. This review focuses on the literature related to common psychiatric and somatic
consequences of these disorders. The prevalence and incidence of each disorder are described.
A review of epidemiologic studies on comorbid mental health conditions, including depression,
anxiety and substance abuse, is included, as well as a review of epidemiologic studies on somatic
outcomes, including cancer, cardiovascular disease and gastrointestinal disorders. Finally, the cur-
rent literature on all-cause mortality and suicide following stress disorder diagnoses is reviewed.
Stress disorders are a critical public health issue with potentially deleterious outcomes that have
a significant impact on those living with these disorders, the health care system and society. It
is only through an awareness of the impact of stress disorders that appropriate resources can
be allocated to prevention and treatment. Future research should expand the work done to date
beyond the examination of PTSD, so that the field may obtain a more complete picture of the
impact all stress disorders have on the many people living with these diagnoses.
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Introduction
Stress diagnoses are receiving attention due to recent increases in traumatic events
(e.g., conflict, terrorism, natural disasters). A trauma is an event in which a person is
exposed to actual or threatened death, serious injury or sexual violation.! Traumatic
experiences are common; it is estimated that 50% of adults will experience a traumatic
event in their lifetime.>* Given the ubiquity of traumatic events, it is not surprising that
posttraumatic stress disorder (PTSD) — a common diagnosis following one of these
experiences — is characterized as conferring a large burden for individuals and society.
Although there is recognition of the importance of PTSD diagnoses throughout
psychiatry, the literature on other diagnoses one may receive following a stressful or
traumatic event is scant. The goal of this review is to summarize the literature on impor-
tant potential outcomes of stress disorders (classified according to the International
Classification of Diseases, 10th Edition [ICD-10]), including psychiatric and somatic
sequelae that have been frequently highlighted in the literature.® First, the definition of
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each stress disorder included in ICD-10 is summarized and
what is known about their prevalence is described. Next, the
literature on common deleterious mental and physical health
sequelae of stress disorders is reviewed, as well as mortality.
Finally, conclusions and recommendations for future research
are discussed.

PubMed was used to search for English-language articles
on epidemiological, population-based studies of adults pub-
lished between January 1, 1994, and December 31, 2016,
for inclusion in this review. Search terms included “acute
stress reaction”, “posttraumatic stress disorder”, “adjustment
disorder” and “unspecified reaction to stress” individually
and in combination with the following terms: “depression”,

LRI

“anxiety”,

LRI

alcohol”, “drug use”,

LRI

cancer”, “cardiovascu-

CEINA3

lar”, “gastrointestinal”, “all-cause mortality”” and “suicide”.
The original searches for “posttraumatic stress disorder”
and “adjustment disorder” individually returned almost
30,000 articles published during the review period; hence,
the additional qualifiers of “epidemiology” and “prognosis”
were added to all searches that included these terms. Studies
were excluded from the review if they were returned in error
(e.g., not on the topic of the search), not epidemiological or

population based (e.g., treatment studies, studies using small

clinical samples) or examined an outcome that is outside the
scope of this review (e.g., stress disorders as an outcome of
trauma or physical illness). This search yielded 1,021 results,
of which we included 43 studies based on the abovementioned
criteria (Figure 1).

Definitions of stress disorders

There are five diagnoses within ICD-10 that can be given
following a stressful or traumatic event from which one
is having difficulty recovering. These include acute stress
reaction (a diagnosis given in the immediate aftermath of the
event), PTSD (a diagnosis given following a traumatic event
and a timed period of non-recovery), adjustment disorder (a
diagnosis given after a stressful event and a timed period of
non-recovery) and two catch-all diagnoses, other reactions to
severe stress and reactions to severe stress unspecified (given
to people who are experiencing distress following a stressful
or traumatic event but who do not meet the full diagnostic
criteria for one of the other disorders).

The evolution in diagnostic categories across ICD ver-
sions is reflective of the evolution of the field of psychiatry’s
thinking regarding stress diagnoses themselves over the last
half century. Severe stress and trauma have always been a

Result of original search = 1,021
articles

Exclusion of studies that were not applicable (e.g., not related to the topic of
the search/returned in error) = 248 articles

Exclusion of studies that were not epidemiological or population-based = 576 articles

Exclusion of studies with an outcome beyond the scope of the review
(e.g., stress disorders as outcomes) = 154 articles

Included in the review = 43 articles|

Figure | Flow chart of articles published between January I, 1994, and December 31, 2016, and reviewed for inclusion.
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part of the human condition. But it was not until after the
first and second World Wars that increased attention was paid
to the psychiatric consequences of trauma.’ Since then, our
understanding of posttrauma psychopathology has continu-
ally evolved into the diagnostic categorizations we use today.

Stress disorders were first introduced as a diagnostic
category in ICD-10.5® Prior to that, in ICD-9, only acute
stress reaction and adjustment disorder were included as
diagnoses, and these were subsumed under a category of
“other” adult-onset diagnoses.” As the diagnosis of PTSD
as we know it today was not formulated until 1980, this
diagnosis was not included in ICD-8. Instead, a stress diag-
nosis of “transient situational disturbance” was included
in ICD-8, which encompassed all stress reactions, includ-
ing adjustment issues and stress and reactions to combat.’
Currently, ICD-10 stress diagnoses are among the most
frequently assigned psychiatric diagnoses worldwide.’ Each
is described in more detail below.

Acute stress reaction (ICD-10 code: F43.0) is a short-term
diagnosis given when symptomatology appears within 1 hour
of the occurrence of a severe stress or traumatic event (e.g.,
natural disaster, combat, severe accident, witnessing violent
death, sexual assault), with symptoms beginning to abate
within 48 hours.® Besides an experience of a traumatic event,
diagnostic criteria for acute stress reaction include the pos-
sible experience of transient depression, anxiety, “daze”-like,
anger, despair, overactivity and social withdrawal symptoms,
with no one symptom being dominant. Patients who receive
this diagnosis must have no other mental disorder that could
account for this symptomatology.

PTSD (ICD-10 code: F43.1) is a severe and chronic
disorder that is diagnosed after the experience of a severe
stress or traumatic event (e.g., natural disaster, combat,
severe accident, witnessing violent death, sexual assault).®
According to ICD-10 criteria, PTSD symptomatology must
be present within 6 months after the traumatic experience
for a diagnosis to be given. Symptoms of PTSD, which in
some cases may last for decades, include persistent reliving
of the event through nightmares or flashbacks, avoidance of
reminders of the event, inability to recall part of the event
and a general state of hyperarousal (e.g., difficulty sleeping
or concentrating, exaggerated startle response).

Adjustment disorder (ICD-10 code: F43.2) is a diagnosis
given following a major psychosocial stressor or life event
(e.g., divorce, job loss, serious physical illness) with symp-
tom onset within 1 month of the event and with symptoms
generally abating by 6 months after the event.® Symptoms of
adjustment disorder are similar to those of affective disorders

(e.g., depression, anxiety, conduct or emotional disturbance),
but a diagnosis of adjustment disorder can be given if an iden-
tifiable psychosocial stressor was experienced and the criteria
for a diagnosis of a specific affective disorder are not met.

Two unspecified catch-all diagnoses can also be given
following a severe stress or traumatic event, which are other
reactions to severe stress (ICD-10 code: F43.8) and reac-
tions to severe stress, unspecified (ICD-10 code: F43.9).6
Diagnoses of this type are typically reserved for patients
who have experienced a stressful or traumatic event and who
are experiencing distressing symptomatology but do dem-
onstrate the diagnostic symptom criteria required to receive
one of the stress diagnoses listed earlier (e.g., patients with
subsyndromal stress disorders).

Cross-national considerations in disorder
definitions

Although the ICD is used throughout most of the world for
diagnosis, for mental disorders another diagnostic guide is
also used, primarily in the US, called the Diagnostic and
Statistical Manual for Mental Disorders (DSM).' 1t is impor-
tant to consider the differences in diagnostic classification
between the ICD and DSM when thinking about the gener-
alizability of results presented within this review, as studies
conducted within the United States would have primarily
used DSM diagnostic criteria. Importantly, a study that exam-
ined the concordance between ICD-10 and DSM diagnostic
criteria for PTSD found that the agreement between the two
diagnostic systems was only fair (kappa = 0.50) with about
half of discrepancies arising from the additional DSM criteria
of clinically significant distress.!

Prevalence of stress disorders

Research on the prevalence and incidence of stress disorders
is limited. Of the stress disorders, only the prevalence of
PTSD has been estimated in multiple general population
studies, and much of this work has been conducted in the US
where the DSM is used for diagnoses, rather than ICD. In the
most widely cited studies of the prevalence of PTSD, based on
data from the National Comorbidity Survey study in the US,
which used DSM criteria for diagnoses, the lifetime preva-
lence of PTSD (i.e., a PTSD diagnosis at any point prior to
the study) was reported to be 7.8% among study participants
who were representative of the general US population aged
15-54 years.? In the National Comorbidity Survey replica-
tion, a nationally representative study of adults aged 18 years
and older in the US, the lifetime prevalence was estimated
to be 6.8%.'! In a population-based survey study of young
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adults (aged 14-24 years) in Munich, the prevalence of life-
time PTSD was estimated to be lower, 1.3%, and a 12-month
prevalence of 0.7%.'? Similarly, a general population survey
study in Australia found the 12-month prevalence of PTSD to
be 1.33%."3 Using population-based data from six countries
that were part of the European Study of the Epidemiology
of Mental Disorders Survey, the 12-month prevalence of
PTSD was estimated to be 1.1%.!* This prevalence estimate
is consistent with the 12-month prevalence that has been
reported across 11 countries that participated in the World
Mental Health Surveys.'

It is widely held that PTSD is more common among
women than men in the general population.>'® Cross-sectional
prevalence studies of the general population have consistently
reported that PTSD is more prevalent among women than
men.? In one of the first population-based studies to examine
gender-specific PTSD prevalence, Resnick et al'” used ran-
dom digit dialing to obtain a sample of women residing in the
US and found an overall prevalence of 12.3%. Subsequent
studies confirmed an elevated prevalence among women. In
the National Comorbidity Survey study, the prevalence of
PTSD was estimated to be 5% among men and 10.4% among
women.? Other population-based studies using insurance
data in the US and population-based data from six European
countries have provided evidence that the prevalence of PTSD
is higher among women than men.!'*!¢

With regard to age of onset for PTSD, population-based
research has consistently shown that the majority of cases
occur before age 40. Utilizing data from the National Comor-
bidity Survey replication in the US, Kessler et al'! found that
75% of PTSD cases in their sample occurred before age 40.
One study — a nationally representative sample of English-
speaking residents of Ireland aged 18 years and older — found
a slightly different pattern with 75% of PTSD cases occurring
before age 49 years.'

One of two population-based studies that examined
adjustment disorder found a prevalence of <1% among five
European countries, although this surprisingly low propor-
tion was attributed to the limitations of the diagnostic tool
used.'”? However, a recent population-based study in Ger-
many found the prevalence to be ~0.9% among those with
clinically significant impairment.?' Another study using the
Danish national registries found that adjustment disorder was
most commonly diagnosed in this population (incidence rate
in adults = 97/100,000 person-years; in children = 85/100,000
person-years). Unspecified reactions to severe stress had the
next highest incidence, followed by acute stress reaction and
then PTSD. Importantly, this study also reported that in 2007,

there was a relatively large increase in the frequency for all
disorders, which highlights the dynamic nature of prevalence
and incidence.?

With regard to the gender and age-of-onset distributions
of stress disorders other than PTSD, a recent study that
examined all five stress disorder diagnoses found a consistent
disorder distribution by gender, in that for all five diagnoses
women made up ~60% of people with the diagnosis, with
men only being 40%.% This was also consistent across adults
and children. Age of onset was also found to be consistent
across disorders. The highest proportion of all five stress
diagnoses occurred in the late teens to early twenties with
subsequent declines and a second slight increase in diagnoses
beginning in the late twenties, followed by a gradual decrease
as age increased.?

Mental health sequelae of stress

disorders

Psychiatric comorbidity, particularly depression, commonly
occurs with stress disorders, with the literature on this
topic focusing primarily on PTSD to date. In fact, PTSD
and depression symptoms so commonly co-occur that this
combined symptomatology has been described as poten-
tially one overarching posttraumatic symptom response that
encompasses both disorders.? This co-occurrence of PTSD
and depression has been consistently demonstrated in the
epidemiologic literature. In the National Comorbidity Survey
in the US, men with PTSD had 6.9 times the odds of having
a major depressive episode than men without PTSD (95%
confidence interval [95% CI] = 4.4, 11) and women with
PTSD had 4.1 times the odds of a major depressive episode
than women without PTSD (95% CI=3.1, 5.4). The National
Epidemiologic Survey on Alcohol and Related Conditions —a
nationally representative study of adults aged 18 years and
older in the US — found that those with PTSD had 2.7 times
the odds of major depression than those without PTSD using
cross-sectional data.** A smaller epidemiologic study of
young adults aged 21-30 years in Michigan found that those
with PTSD had 2.8 times the rate of major depression using
retrospective data reported during a baseline interview (95%
CI= 1.6, 5.0).» However, in a prospective 5-year follow-up
to this study, those with new-onset PTSD had 11.7 times
the rate of major depression (95% CI = 4.0, 35).2° Recently,
a population-based cohort study of Danes with stress diag-
noses found that all five diagnoses had a similar cumulative
incidence pattern for subsequent depression diagnoses, with
a sharp increase in incidence in the year after diagnoses
and then a more gradual increase in the next 14 years, with
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the incidence of depression at the end of 15-year follow-up
between 20% and 25%, markedly higher than the incidence
in the comparison group without stress diagnoses.?

Another common stress disorder comorbidity is anxiety
disorder.? It has been estimated that ~13% of people with
PTSD also have generalized anxiety disorder diagnoses.?’ In
the National Comorbidity Survey in the US, men with PTSD
had 5.9 times the odds of generalized anxiety disorder than
men without PTSD (95% CI =2.6, 13). Women with PTSD
have 2.8 times the odds of generalized anxiety disorder than
women without PTSD (95% CI = 3.1, 5.4). Data from the
National Epidemiologic Survey on Alcohol and Related Con-
ditions in the US yielded similar results — those with PTSD
had 4.3 times the odds of having any anxiety disorder than
those without PTSD (95% CI = 3.8, 4.8).%* In a longitudinal
cohort study of Danes with stress diagnoses, the cumulative
incidence of anxiety disorders following stress disorder diag-
noses increased steadily over the 15-year follow-up period,
ultimately reaching an incidence of 10%—15%. This pattern
was consistent across all five ICD-10 stress diagnoses and
significantly higher than the incidence in the non-stress-
diagnosed comparison group.?

Substance abuse and dependence, encompassing both
alcohol abuse and dependence and drug abuse and depen-
dence, is a third widely accepted comorbidity of stress
disorders.? In the National Comorbidity Survey, men with
PTSD had 2.1 times the odds of alcohol abuse or dependence
(95% CI=1.1, 3.7) and 2.9 times the odds of drug abuse and
dependence (95% CI = 1.5, 5.8) than men without PTSD.
Among women, the odds of alcohol abuse and dependence
for those with PTSD was 2.5 (95% CI = 1.8, 3.5) and the
odds of drug abuse and dependence was 4.5 (95% CI =
3.1, 6.4) compared to those without PTSD.? In the National
Epidemiologic Survey on Alcohol and Related Drugs, those
with PTSD had 1.8 times the odds of any alcohol or drug use
disorder than those without PTSD (95% CI=1.7,2.1).**Ina
recent longitudinal cohort study based on the Danish national
healthcare and social registries, alcohol abuse and depen-
dence incidence increased steadily among people with stress
disorder diagnoses, ultimately reaching between 10% and
15% at the end of 15 years. For drug abuse and dependence,
the overall incidence was lower with a shallow increase over
the study period, reaching a cumulative incidence around 5%
at the end of the study period.?

Physical health sequelae of stress

disorders
Stress disorders, PTSD in particular, have long been impli-
cated in the etiology of various somatic disorders.>** Some

somatic conditions, such as cancer, have been the subject of
discussion in scientific publications during the past 7 decades
and even longer in historical literature.?*3! Despite this, and
plausible biological mechanisms for this association, research
findings had been conflicting with some studies providing
evidence of an association and other studies not. The same
is true for gastrointestinal (GI) disorders. Even though GI
disorders have been examined as a possible outcome of PTSD
for over 2 decades,* evidence regarding the association
has been mixed. Later, we review the literature for each of
these important potential physical health outcomes of stress
disorders in greater detail. Conversely, a stronger literature
base for an association between PTSD and cardiovascular
disease (CVD) has developed in recent years. PTSD has been
consistently shown to be associated with CVD in predomi-
nantly male samples of US veterans**¢ and in the general
population.’’*® However, this association has been examined
for other stress disorders less frequently.

PTSD and cancer risk

As stated earlier, cancer as a consequence of PTSD had been
the subject of discussion in scientific publications during the
past 7 decades and even longer in historical literature.?-3!
The literature on this association has been conflicting, how-
ever, with some studies providing evidence of an associa-
tion and others not and many studies focusing on specific
stressors rather than stress disorder diagnoses. In the Finnish
Twin Study, acute stress events were associated with breast
cancer.* In Denmark, smoking-related malignancies among
mothers were found to be weakly associated with loss of a
child.* However, other studies found no evidence of an asso-
ciation,®! including two population-based studies of stress
and cancer.** Recently, a population-based study using
registry data from Western Australia found no increased
incidence of any type of cancer among persons diagnosed
with stress or anxiety disorders, compared with the general
population.* A cohort study in Denmark found an overall
null association between PTSD and cancer diagnoses (stan-
dardized incidence ratio [SIR] = 1.0, 95% CI=0.88, 1.2).%
Near-null associations were also found between PTSD and
all immune-related cancers (SIR=1.0,95% CI=0.77, 1.4);
non-melanoma skin cancer (SIR =1.2,95% CI=0.88, 1.6);
all smoking- and alcohol-related cancers (SIR = 0.99, 95%
CI =0.72, 1.3); lung, bronchial and tracheal cancers (SIR
=1.3,95% CI = 0.73, 2.0); colon cancer including cancer
of the rectosigmoid junction (SIR = 0.59, 95% CI = 0.19,
1.4); cancer at other common sites (SIR = 1.1, 95% CI =
0.87, 1.5); breast cancer (SIR =1.2,95% CI=0.82, 1.7) and
uterine cancer (SIR = 1.4, 95% CI = 0.46, 3.3).%
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GI disorders have been examined as a possible outcome of
PTSD for over 2 decades.’? Research examining the associa-
tion between PTSD and GI disorders has yielded mixed evi-
dence, however, owing in part to methodological differences
across studies.’? Two prospective studies of US veterans have
documented an association.***’ In contrast, a large prospective
study of disaster survivors in the Netherlands found no asso-
ciation between self-reported PTSD and de novo medically
documented combined GI disorders.*® In a large cohort of
Danes who were diagnosed with a stress disorder from 1995 to
2011, the overall incidence rate of GI disorders was 1.8 times
higher in the PTSD cohort than expected based on the rate
in the general population (95% CI=1.7, 2.0). No substantial
association was found between PTSD and diverticula of the
intestines (SIR=1.1,95% CI=0.83, 1.5), and the magnitude
of the remaining associations was variable.*

Stress disorders and CVD

In contrast to cancer outcomes, an association between PTSD
and CVD has been well established in the literature. In the
general population, people diagnosed with PTSD have 3.4
times the odds of heart failure than those without a PTSD
diagnosis.?” Following the September 11, 2001, attacks,
persons who developed PTSD had 1.7 times the risk of CVD
than those without PTSD.*® A longitudinal cohort study using
data on Danes diagnosed with stress disorders from 1995
to 2011 found moderate associations between PTSD and
CVD, ranging from an SIR of 1.5 (95% CI = 1.1, 1.9) for
myocardial infarction to 2.1 (95% CI = 1.7, 2.7) for venous
thromboembolism.* That study further examined a second
stress disorder — adjustment disorder — which has received
relatively less attention in the literature. The association
between adjustment disorder and CVD in the same cohort
was moderate, ranging from an SIR of 1.5 (95% CI = 1.4,
1.6) for myocardial infarction to 1.9 (95% CI = 1.8, 2.0) for
venous thromboembolism.*

Mortality following stress disorders

Stress disorders and suicide

Epidemiologic research on death from suicide as an outcome
oftrauma or stress disorders is limited. Although associations
between trauma, stress disorders and suicidal behavior (e.g.,
suicide attempts) have been well documented in the literature,
documentation of associations with suicide death is not. The
distinction between studies of suicidal behavior and suicide
death is an important one because these suicide events are
more distinct than one may realize. For example, only 15% of

people who make a suicide attempt go on to die by suicide.’!
Later, we summarize the relevant literature on associations
between individual stress disorder diagnosis and suicide.

Acute stress reaction and suicide

Only two studies have examined the association between
acute stress reaction and suicide using epidemiologic
samples. One cohort study conducted using data from the
Danish national healthcare and social registries found a strong
association between hospital-based acute stress reaction
diagnoses and death from suicide. In adjusted analyses, those
with acute stress reaction had 24 times the rate of suicide
death than those without this diagnosis (95% CI = 10, 53).
A case—control study conducted within this population found
an association of 10 (95% CI =7.7, 14).3

PTSD and suicide

The vast majority of research on suicide outcomes following
PTSD diagnoses has focused on suicidal ideation and suicide
attempts; however, much of this research has been popula-
tion based in contrast to the work done to date on the other
stress disorders. In a recent cohort study of Danes with stress
disorder diagnoses, the unadjusted association of hospital-
based PTSD diagnoses and death from suicide was 19 (95%
CI =17.6, 46). After adjustment for depression, anxiety and
substance abuse diagnoses, the association decreased mod-
estly —those with PTSD had 13 times the rate of suicide death
than those without PTSD diagnoses (95% CI = 4.3, 42).5
In another study based on the Danish healthcare and social
registries, those with PTSD had 5.3 times the rate of suicide
than those without PTSD (95% CI=3.4, 8.1).>*

Adjustment disorder and suicide

There has been little epidemiologic research on the associa-
tion between adjustment disorder and suicide, although stud-
ies in clinical samples provide evidence of an association.>>*
In a cohort study of Danes with stress disorder diagnoses from
1995 to 2011, the crude association between adjustment dis-
orders and suicide was 18 (95% CI =15, 21).>* After adjusting
for baseline psychiatric confounders including hospital-based
depression diagnoses, anxiety diagnoses and substance abuse
and dependence diagnoses, we found a modest decrease in
the observed association. Those with adjustment disorder
had 12 times the rate of suicide compared to those without
this diagnosis (95% CI = 9.8, 15).>> Another case—control
study using epidemiologic registry data from Denmark
documented an association of 19 for adjustment disorder and
suicide (95% CI =17, 21) adjusting only for the case—control
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matched factors.’” After additional adjustment for depression
diagnoses, marital status and income, those with adjustment
disorder diagnoses had 12 times the rate of suicide than those
without these diagnoses (95% CI =11, 14).57

Unspecified stress diagnoses and suicide
Similarly to acute stress reaction and adjustment disorder,
only one study has examined the association between unspec-
ified reaction to severe stress and suicide or suicidal behavior.
In a large cohort study of Danes with stress diagnoses from
1995 to 2011, those with other reactions to severe stress had
29 times the rate of suicide and those with reactions to severe
stress unspecified had 19 times the rate of suicide compared
to those without these diagnoses.™

Stress disorders and all-cause mortality

Few studies have examined associations between stress dis-
orders and all-cause mortality. PTSD was associated with a
higher rate of all-cause mortality in large cohort studies of
US veterans in both unadjusted and adjusted analyses,>
although one study found that this association was null after
adjustment for relevant confounders.®® Only one study has
examined all-cause mortality among people diagnosed with
other stress disorders, a cohort study of Danes following
persons’ five ICD-10 stress disorder diagnoses from 1995
to 2011.2 Unadjusted and adjusted associations that were
similar in magnitude for all five stress diagnoses were found,
with about double the rate of all-cause mortality among those
with stress disorders than among the comparison group.

Conclusion and future directions
This review summarizes current literature on the longitudinal
course of stress diagnoses (classified according to ICD-10)
by examining their frequency and sequelae spanning mental
health, physical health and causes of mortality domains.
Understanding the occurrence and natural course of these
diagnoses has critical implications for the development of
secondary and tertiary prevention and intervention efforts. The
first part of this review summarized what is known about the
incidence and prevalence of stress disorders. From a public
health perspective, the documentation of the prevalence and
incidence of stress disorders has critical implications for inter-
vention and prevention planning. This is especially important
when considering the treatment of patients with these complex
disorders in health care systems with limited resources (e.g.,
large physician caseload, short appointment windows).
Prevalence is impacted by many factors including changes
in diagnostic practices or an increase in disease duration (i.e.,

how long people live with the disease or disorder). This is
important because it highlights that cross-sectional studies
of the prevalence of PTSD specifically should be interpreted
with caution. The prevalence estimates reported in those stud-
ies may have just captured a temporary fluctuation in preva-
lence or may report a prevalence estimate that was accurate
at the time but has since changed drastically. With regard to
specific prevalence estimates, as summarized in this review,
the US consistently has a higher documented prevalence of
stress disorders, specifically PTSD, than other Westernized
countries. Additional work is needed to examine the preva-
lence and incidence of stress disorders across populations and
time and elucidate the causes of these differences.

In the second part of this review, we discussed the epi-
demiologic literature on three psychiatric disorders that are
commonly comorbid with stress disorders — depression,
anxiety disorders and substance abuse. This literature has
largely focused on PTSD to date, with very limited research
conducted on the other stress disorders. Results have been
largely consistent across studies in that depression, anxiety
disorders and substance abuse and dependence are frequently
comorbid. Future population-based research should include
examinations of all stress disorders and expand the scope of
examined psychiatric comorbidities by including less com-
mon diagnoses (e.g., schizophrenia, bipolar disorder) and
further elucidating the associations between stress disorders
and subsyndromal comorbidity.

Next, we reviewed the epidemiologic literature on
three important somatic consequences of hospital-based
stress disorders — cancer, CVD and GI disorders. This
line of research has important implications that call for
tertiary prevention efforts with a focus on other somatic
consequences of stress disorders. With regard to cancer,
observed associations between PTSD and cancer would
have had a major public health impact, given the ubiquity
of PTSD and cancer and their costs to individuals and soci-
ety.>! However, there are mixed results regarding evidence
of associations, and thus, this remains an important area
for future research. Future research should also expand in
scope to examine additional stress diagnoses. With regard
to CVD, there is literature to support consistent associations
across stress disorder groups. This has important public
health and clinical intervention and prevention implica-
tions given the ubiquity of these diagnoses. Finally, with
regard to the association between PTSD and GI disorders,
most studies have grouped GI disorders into one overall
category for analysis, which may account for inconsistent
findings; population-based studies that have examined GI
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disorders individually support this idea.*’ Future research
should continue to examine individual GI diagnosis and not
overall categories and, as with the other somatic outcomes,
expand this line of work to include stress disorders beyond
PTSD. In addition, there may be other important somatic
consequences of stress disorders that were not included
in this review. A comprehensive review of all possible
physical health outcomes of all stress disorders is beyond
the scope of this work, but other physical health outcomes
should be kept in mind when characterizing the full picture
of the physical health sequelae of stress disorders. Finally,
an unanswered question in the literature is whether it is
traumatic or stressful events themselves that are associated
with poorer physical health or stress disorders or both.
Additional research is needed to elucidate these important
and complex associations.

The last section of this review focused on mortality
among people with stress disorders, both all-cause mortal-
ity and suicide-specific mortality. Stress disorders have
been consistently shown to be associated with increases in
all-cause mortality, and in some epidemiologic research,
this could not be examined by somatic conditions.*?> Future
research should examine the mechanisms through which
stress disorders result in an increased mortality risk. With
regard to suicide mortality, stress disorders have displayed
strong associations with suicide across studies, and this has
been consistent across samples, time periods and varying
methodology. Stress disorder diagnoses are strongly asso-
ciated with death from suicide, even when adjusted for
other psychiatric comorbidities. Stress disorders had been
previously documented as predictors of suicidal behavior;
however, only a small minority of people who make a
suicide attempt and do not die go on to die by suicide.®
Therefore, persons who attempt suicide and who die by
suicide are distinct populations. This work serves as a call
for focused suicide intervention and prevention efforts
among people with stress disorders, regardless of previous
suicidal behavior.

Many epidemiologic studies do not examine the range of
societal factors that may impact the clinical course of stress
disorders. Social support and positive social networks are
associated with decreased PTSD risk, and this relationship
has been shown to be reciprocal in that increased PTSD symp-
tomatology following trauma is also associated with social
network deterioration.®*% PTSD has also been associated
with increased use of health care services and disability,*%
which may have varying implications for patients in different
countries with different health care systems and disability

benefits. Finally, there is a strong body of research conducted
among US veterans that shows that PTSD is associated with
decreased employment,®’-*® which may also have varying
ramifications on stress disorder course depending on vary-
ing cross-national offerings and access of unemployment
benefits, particularly in countries where health care benefits
are closely tied to employment. All these factors may play a
role in the path from stress disorder diagnoses to deleterious
outcomes and serve as important contextual information to
be mindful of when interpreting the findings of the studies
reviewed herein.

Another issue to consider when reading this review is
that it has focused on stress disorders classified accord-
ing to ICD-10, but much of the literature in this area has
been conducted in the US, where DSM criteria are used for
psychiatric disorders. Ideally, both DSM diagnostic criteria
and ICD diagnostic criteria should be describing the same
underlying diagnostic phenomena, and studies utilizing either
should be generalizable back to our understanding of that
construct. However, psychiatry as a field lags behind other
medical disciplines with regard to understanding the biology
of many disorders, and diagnostic criteria may not align with
true underlying disorder biology, resulting in predictor and
outcome misclassification. Psychiatric diagnostic criteria
represent the best the scientific community has to offer with
regard to the observable representations of underlying etiol-
ogy. However, if we had a full understanding of the biology
of all psychiatric disorders and were able to diagnose and
categorize them accordingly, classifications may be different
than what we could glean from the currently used diagnostic
criteria, which are based entirely on symptom observation
and report. Thus, it is important to remember that much of
what we know about the epidemiology of diagnoses included
in the ICD-10 stress disorder category comes from DSM-
derived diagnoses.

In sum, stress disorders are a critical public health issue
with potentially deleterious outcomes that have a significant
impact on those living with these disorders, the health care
system and society. It is only through an awareness of the
impact of stress disorders that appropriate resources can be
allocated to prevention and treatment. Future research should
expand the work done to date beyond the examination of
PTSD, so that the field may obtain a more complete picture
of the impact all stress disorders have on the many people
living with these diagnoses.
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