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One of the many consequences of climate change is an increase in the frequency, severity, and, thus, impact of wildfires

across the globe. The destruction and loss of one’s home, belongings, and surrounding community, and the threat to

personal safety and the safety of loved ones can have significant consequences on survivors’ mental health, which persist

for years after.
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1. Introduction

Warmer temperatures, longer summers, and blistering heat waves are all consequences of climate change and

contributing factors to increasing awareness and incidence of wildfires . The three key ingredients necessary to start a

fire are heat, oxygen, and fuel . Consequences of climate change include warmer temperatures and changes in wind

speed and rainfall patterns, the very factors necessary for wildfire ignition and propagation . The World Health

Organization (WHO) estimates that wildfires and volcanic activities impacted 6.2 million people globally from 1998 to 2017

. Current statistics reveal an ongoing significant impact of wildfires across the globe. For example, in 2020, the United

States reported that by October 2020 8 million acres of land had been burned by wildfires . On average, Canada has

spent 800 million dollars annually on wildfire-related costs in recent years . Similarly, Australia has reported an increase

of 30.6 days in the annual number of average days with high-extreme fire danger from 2016 to 2019 . Additionally,

contributing to the greater human experience of and impact from wildfires are changes in human migration and expansion.

The pattern of human expansion into areas previously dominated by wildlife and nature means more people now live

close to, or in, wooded areas, which serve as the fuel and setting for wildfires . Researchers calculate that global

wildfires can produce between 1.75 and 13.5 billion metric tons of carbon annually which circulate in our atmosphere for

months . Thus, wildfires themselves contribute to the greenhouse effect, propagating further development of wildfires.

Wildfires exert various impacts and risks to public health including an acute risk of mortality and injury, and by wreaking

havoc on the community and the ensuing response team. Wildfires destroy homes and workplaces, displace victims, and

impact numerous medical conditions such as chronic obstructive pulmonary disease (COPD), asthma, and mental health

. Studies have found higher rates post-wildfire of hypertension, gastrointestinal disorders, diabetes, and COPD

and asthma exacerbation, along with various psychiatric conditions, including mood and anxiety disorders .

The impact of wildfires on the survivors’ mental health has been found in both the adult and pediatric population, with

children and adolescents also experiencing higher rates of mood and anxiety disorders post-wildfire . Researchers

studying the impact of wildfires on children and adolescents have utilized survey and scale measures administered to

study participants in this demographic, as well as their parents and/or teachers, to gain an appreciation of mental health

outcomes within a study population that may struggle with personally communicating mood symptoms secondary to their

developmental level . Behavioral changes post-wildfire in children can include increased irritability and changes in

concentration, sleep, and academic performance . The impact of wildfires on mental health cannot be ignored and

should not be, as the World Health Organization (WHO) identified neuropsychiatric disorders as the leading cause of

disability-adjusted life years in the U.S. in 2010 with mental and behavioural disorders contributing to 13.6% of the total

. The repercussions from wildfires can be widespread due to the ability of wildfire-created smoke to dissipate and

persist, with the majority of follow-up studies being conducted within 1 to 2 years post-wildfire. However, there is evidence

of ongoing mental health effects in more longitudinal studies made 10–20 years post-wildfire . There are novel terms

to describe emotional and mental health responses to natural disasters such as solastalgia, eco-anxiety, and ecological

grief, which will likely become more prominent as such tragedies continue to occur .
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2. Post-Traumatic Stress Disorder

A post-natural disaster acute stress reaction is common and expected, but the rate at which an individual’s acute stress

reaction may persist and develop into psychopathology is a common research objective . Researchers have attempted

to quantify the rates and severity of PTSD at various times post-wildfire in children, adolescents, and adults. This review

suggests there are statistically and clinically significant increases in rates of PTSD in communities ravaged by wildfires.

Among adults, higher rates of PTSD and associated symptoms were present shortly after a wildfire and up to 10 years

post-wildfire . In the adult population, the rate of probable PTSD based on a survey screening 3 months post-wildfire

was found to be 24% and 60% in two separate studies . At 6 months after a wildfire, the one-month prevalence rate

of PTSD in adults was 12.8%–26% . At 18 months after the Fort McMurray wildfire, rates of likely PTSD continued to

be higher than prior to the trauma, with studies finding similar rates, within 10.2%–13.6% . Bryant et al. provided

unique longitudinal information about the impact and prevalence of psychopathology post-wildfire . From 3 to 10

years post-wildfire, the rate of fire-related PTSD in the high-impact group decreased from 15.6% to 7.6% .

Studies have looked at other outcomes or symptoms associated with PTSD post-wildfire including sleep disturbance and

insomnia, anger, attachment style, interpersonal violence, and a term known as vicarious traumatization which is the

development of PTSD symptoms from indirect trauma exposure .

A unique and recurring wildfire experience in South Asian countries is the seasonal haze created by bushfires from the

intentional slash-and-burn technique used for clearing land for agricultural purposes . Respondents who perceived

lower Pollutants Standard Index values as dangerous were associated with higher IES-R scores . In comparison, a

study in British Columbia, Canada, on the impact of increased particulate matter (PM) and worsening air quality related to

wildfires did not find an association with an increase in mental health-related physician visits .

Rates of psychopathology post-wildfire exposure have also been studied in the pediatric population. In the sub-acute

phase post-wildfire, the number of children with significant PTSD symptoms can be as high as 92% . Studies that have

assessed the rate of likely PTSD 6 months post-fire have found similar results with 9–12% of children and adolescents

experiencing moderate to severe PTSD and as high as 29.4% in a study involving adolescents in Greece . A year

post-wildfire, the rate of PTSD in children and adolescents has been found to be between 27 and 37% . The impact

of a childhood exposure to a bushfire on one’s mental health as an adult was evaluated with a 20 year follow-up study

conducted by Mcfarlane and Van Hooff . They found no difference in the rate of lifetime or recent 1-month prevalence

of PTSD in the wildfire exposed group versus controls .

Our literature search did not reveal a review specific to risk factors for developing PTSD post-bushfire, but such factors

have been investigated by several primary studies. In adults, demographic factors such as female gender, widowed

status, or fewer years of education, lower socioeconomic status, and non-caucasian ethnicity are associated risk factors,

although gender was not always been found to be significant . Trauma-related factors significant to

increasing one’s risk of post-wildfire PTSD include personal witnessing of burning homes, having fear for one’s life or lives

of loved ones, losing a loved one, significant property damage, or feeling a lack of support from family, friends, and/or the

government . The trauma related factors, including perceived threat to one’s life and subsequent

reaction to the trauma, were found to be more contributory to the degree of PTSD symptoms than demographic or pre-

trauma factors . Finally, a contributing factor to the risk of developing PTSD post-bushfire is ongoing trauma and life

stressors . The risk factors for PTSD in children and adolescents were overall quite similar to adults, including

demographic factors like female gender, younger age, and middle grades 7–9 . For children, a greater

predictor of increased emotional distress post-wildfire was the fear for their parents’ lives, even more than fear for their

own life . Combined with the identified risk factor in adults of a perceived lack of support from loved ones or the

government, there is significant evidence to support the critical role a government and public health response has in

mitigating mental health consequences after experiencing a bushfire . A tangible government response may serve as

validation that a traumatic experience has occurred, whilst providing avenues for recovery and moving forward. The

impact and contribution ongoing adverse life events have on the risk of developing psychopathology post-wildfire is

indicative of how cumulative stressors may deteriorate human resilience. As such, government aid should not be time

sensitive post-wildfire, but rather be sustained in order to mitigate ongoing life stressors that can occur after a community

is disrupted.

3. Depression

Second to PTSD, major depressive disorder (MDD) is one of the most common psychiatric illnesses studied and

screened-for post-natural disasters . Similar to rates of PTSD, there has also been shown to be higher rates of
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depression and associated symptoms post-wildfire in adults, which can persist up to 10 years . In the adult

population, studies have found rates of depression approximately 3 months post-bushfire, between 25.5 and 33% .

At 6 months post-wildfire, the estimated rates of MDD are between 10.4% and 17.1%, and between 18.3 and 24.8% at 18

months post-wildfire . Finally, Bryant et al. studied a range of psychological outcomes over 10 years following

the devastation of the Victorian Black Saturday bushfire including depression . The rate of depression in the high-

impact group was consistently around 10% at the three periods of follow-up .

Rates of depression post-wildfire have also been studied in children and adolescent populations. Mcdermott et al. were

some of the first researchers to look at depression in children 6 months post-fire and found a rate of 4.7% . However, a

more recent study found a higher rate of depression 6 months post-wildfire at 20% . Even at 18 months post-wildfire,

one-third of grade 7–12 students were found to meet the criteria for depression compared to 17% in an age-matched

control group .

The emotional response of solastalgia, which describes the mourning of changes in one’s natural environment, has been

linked to levels of psychological distress post-wildfire . Approximately one year after a wildfire, 35% of the participants

had scores indicative of moderate-high risk for depression or anxiety on the Kessler Psychological Distress scale, and

increased solastalgia was associated with greater odds of psychological distress .

There were fewer studies in the literature search investigating risk factors for depression post-bushfire in comparison to

PTSD. However, some patient factors that have been identified in adults include female gender, age greater than 40 years

old, a greater number of adverse experiences in childhood, a prior history of depressive disorder or anxiety disorder, and

prior treatment with an antidepressant . Other researchers did not find an association between demographic

factors or gender and depression . Trauma factors that increase the risk of depression post-fire in adults are similar

to PTSD: witnessing or experiencing property loss and fear for the safety of loved ones . Identified post-

trauma risk factors include perceived lack of support from family, friends, or the government, ongoing life stressors, and

having received counselling post-fire . Similar risk factors for depression post-wildfire have also been

identified in the pediatric population; although the female gender has not been a consistent statistically significant risk

factor, the trend is for higher symptom scores . Finally, studies have commented on the association between

PTSD and depression in children and adults, with a co-occurrence rate of 0.74 in adults .

Future research may utilize screening measures that combine specific depression-related questions with associated

behavioral changes that impact children’s functioning at home and school. Involving not only children and adolescent

participants, but their parents, caregivers, and teachers in assessments would likely result in a more comprehensive

screening for psychopathology post-wildfire.

4. Anxiety

There have been a number of studies investigating rates of anxiety disorders post-wildfire, although the quantity of

evidence is smaller than that for PTSD and depression. Studies performed post-wildfire have shown higher rates of

anxiety in both adult and the pediatric populations . In adults surveyed 3 months post-wildfire, 27.0% met

criteria for an anxiety disorder other than panic disorder and 17.4% had symptoms significant for panic disorder . The

one-month prevalence rate for generalized anxiety disorder symptoms 6 months post-wildfire was 19.8% . At 18

months post-wildfire, the authors found similar rates of generalized anxiety disorder, between 15.7 and 18.7%, with self-

reported pre-wildfire rates of anxiety estimated at 8.6–14.5% . Finally, Bryant et al. followed a population of adults

for up to 10 years after the Victorian Black Saturday bushfire, and over that time the rate of severe distress, as measured

on the Kessler Psychological Distress Scale, decreased from 7.5% to 4.4% .

Anxiety in children and adolescents’ post-wildfire has also been studied, although to a lesser extent than adults. At 6

months post-wildfire, 14.1% of children had symptoms significant for high anxiety . Looking later on, at 18 months after

the Fort McMurray wildfire, 27% of grade 7–12 students had suspected anxiety, with another study finding no difference in

the rate of anxiety disorders between wildfire exposed and control groups . One unique study looked at childhood

exposure to the Ash Wednesday wildfires of 1983 and followed up with participants 20 years later in adulthood . Only

the lifetime rate of any anxiety disorder other than PTSD was found to be significant, specifically with regards to

environmental phobia .

A limitation in studies exploring anxiety is the reliance on scales to objectively measure anxiety such as the Global Health

Questionnaire or the Kessler Psychological Distress Scale . This may limit the ability to make specific mental health

diagnoses, such as generalized anxiety disorder, without understanding the key criterion and degree of functional impact
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within each participant. One mechanism by which wildfires increase victims’ anxiety is the resulting emotion and mental

turmoil of uncertainty after experiencing such devastating losses and damage to oneself, loved ones, property,

belongings, and livelihood. The sensation of anxiety is not necessarily maladaptive, rather it may serve a functional

purpose of helping create emotional motivation to respond and prepare for a perceived future threat . Therefore,

researchers and clinicians must distinguish between anxiety that serves as a normal and healthy response to a life

stressor versus a debilitating anxiety disorder. Anxiety post-wildfire may help provide fuel for appropriate reactions, such

as pursuing financial support, rebuilding one’s home, identifying available community resources, and cumulatively helping

a victim heal from such trauma. However, functionally impairing anxiety describes an emotional response that no longer

serves the individual, and therefore the distinction between the two is critical.

Similarly to the risk factors identified for PTSD and depression post-wildfire, the risk factors for anxiety can also be

separated into patient factors, trauma factors, and post-trauma factors . Patient factors include younger age or age ≤25

years old, lower socioeconomic status, a history of anxiety or depressive disorder, being on an antidepressant before the

fire or prior adverse experiences in childhood . Trauma-related factors increasing the risk of anxiety include

witnessing or experiencing property loss and experiencing or fearing the loss of loved ones . Finally,

factors that occur post-fire that may increase the risk of developing anxiety were similar to depression, including perceived

lack of support and ongoing life stressors .
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