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ABSTRACT 
 

Recently, the psychological and psychiatric reactions associated with 

earthquakes have gained increasing concern among psychiatrists and thus 

are now being investigated. Although reactions may vary substantially 

among individuals, there is a general emotional progression pattern. 

During the first impact phase, victims tend to experience shock, hysteria, 

confusion, and fear. In the next ―heroic‖ and ―honeymoon‖ phases, a 

manic state or emotional highs can be observed. The subsequent 

disillusionment phase is characterized by depressive mood. Some patients 

with a pre-existing psychiatric illness, such as schizophrenia with 

sustained remission and mood disorders, are potentially vulnerable to the 

psychological effects of earthquakes. 

However, contradictory results have been reported regarding the 

suicide rate for men following earthquakes. Interestingly, some reports 

from Japan showed a decrease in suicide rate for men after massive 

earthquakes.  

In contrast with potential physical health issues brought about by 

natural disasters such as earthquakes, mental health support must often be 

continued for an extended period because certain psychological or 

psychiatric problems such as depression may first appear as late as 

several months after an earth-quake. 
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arising out of information contained herein. This digital document is sold with the clear understanding that 
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1. INTRODUCTION 
 

Earthquakes can have substantial effects on the mental health of victims as 

well as the population in general. Although earthquakes have been a constant 

menace to human civilization for centuries, few studies have been carried out 

on the psychological or psychiatric ramifications brought about by 

earthquakes. Indeed, information on such issues has been restricted to 

anecdotal evidence. Over the last few decades, however, earthquake-related 

psychological or psychiatric problems have gained increasing recognition and 

thus are now being studied. 

This is particularly the case in Japan, which is one of the most earthquake-

prone countries in the world—indeed Japan has experienced two massive 

earthquakes in the recent 20 years. In this review, I introduce evidence, mainly 

from Japan, that earthquakes may evoke strong psychological or psychiatric 

reactions in individuals who have an existing mental illness as well as the 

general population. 

 

 

2. TWO RECENT GREAT EARTHQUAKES IN JAPAN 
 

The Great Hanshin-Awaji (or Kobe) Earthquake 
 

The Great Hansin-Awaji earthquake, magnitude 7.2, occurred on January 

17, 1995. The earthquake hit the Kansai region (island of Honshu), Japan‘s 

second most populous area after Tokyo. It caused extensive damage across a 

wide urban area, especially in Kobe, which is one of the most beautiful cities 

in Japan. In contrast with the Great East Japan earthquake of 2011 (see below), 

the Great Hanshin-Awaji earthquake destroyed large urban areas. In addition 

to destruction of buildings, the Hanshin Expressway (an elevated highway) 

collapsed over a distance of 630 meters. In Kobe, Japan‘s second largest port, 

120 of 150 quays were destroyed. The vast urban destruction spawned fires 

that caused severe damage over large portions of the city. Disruption of 

electrical power caused severe hardship in the population in the depths of 

winter. Residential damage included 104,900 houses completely destroyed, 

144,256 houses partially destroyed, and 263,690 houses damaged. The total 

monetary damage was estimated at approximately 10 trillion yen, or 100 

billion [US] dollars. 
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The earthquake killed approximately 5,500 people, and some 8,700 people 

required hospitalization; approximately 35,000 people received first aid. The 

most common direct cause of death was compression (suffocation), which 

accounted for more than 50% of the total number of deaths, followed by 

trauma (bone fracture), and burns [1]. More than 80 percent of the victims died 

in collapsed houses. Among child victims, 68 under age 18 were orphaned, 

and another 332 lost one parent. More than 310,000 people were made 

homeless, and they were evacuated to more than 1000 shelters that were 

established in the devastated areas. 

 

 

The Great East Japan Earthquake 
 

The Great East Japan earthquake, magnitude 9.0, occurred on March 11, 

2011, near the northeast coast of the main island of Honshu. It was the fifth 

most powerful earthquake worldwide since modern record keeping began in 

1900. The earthquake triggered powerful tsunami waves that reached heights 

of 40.5 meters (133 ft) in Miyako, a coastal city in Iwate Prefecture in 

northeastern Japan. Several cities along the coastline were virtually destroyed 

as the high waves swept away the majority of the buildings and homes. 

Despite the high level of awareness, preventative measures, and disaster 

preparation through evacuation trainings prior to the disaster, nearly 19,000 

people were killed or missing. The most common direct cause of death was 

drowning, accounting for 92.4% of the victims (http://www.npa.go.jp/ 

hakusyo/h23/youyakuban/youyakubann.pdf). 

Deaths by drowning as well as the large number of trauma cases were 

mainly the result of the massive tsunami, highlighting the marked difference in 

human toll between this earthquake and the 1995 Great Hanshin-Awaji 

earthquake, in which most deaths resulted from compression. 

The tragic situation was followed and majorly exacerbated by the 

subsequent accident at the Fukushima Daiichi nuclear power plant that was 

caused by the massive tsunami, the result of which was the spread of 

radioactive contamination across eastern Japan. Approximately 100,000 

people within a 30-km radius of the nuclear plant were ordered to evacuate. 

The triple disaster of earthquake, tsunami, and nuclear meltdown was a life-

changing event for many people. 
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3. EMOTIONAL PROGRESSION FOLLOWING A 

DISASTER, AS PROPOSED BY PSYCHOLOGISTS 
 

Prior to discussing studies on psychiatric reactions after earthquakes, we 

must review the general emotional progression following disasters, as 

proposed by psychologists. According to McMahon [2], emotional reactions to 

disasters generally have a predictable sequence: pre-disaster phase, impact 

phase, heroic phase, honeymoon phase, disillusionment phase, and 

reconstruction phase. During the pre-disaster phase, people may receive 

warnings concerning a disaster. 

Although earthquakes typically occur without warning, tsunamis 

following earthquakes typically arrive within minutes to hours of the event, 

possibly leaving time for warning. This phase is then followed by the impact 

phase, during which victims may experience shock, hysteria, confusion, and 

fear as they focus on the survival of themselves and their loved ones. This was 

indeed the case in the midst of the two recent great earthquakes in Japan. 

Next, the heroic phase is characterized by increased altruism in concert 

with emotional highs among both survivors and emergency responders, who 

exhibit both cooperation and self-sacrifice. During the honeymoon phase, 

disaster assistance is readily available. Survivors feel a short-lived sense of 

optimism. Community bonding occurs and rapport is built with affected 

people. In fact, some evacuees reportedly experienced a high level of energy 

during the months following the Great East Japan earthquake.  

Then comes the disillusionment phase, during which survivors must face 

the reality of their situation. Survivors and affected victims alike tend to 

experience emotional lows unlike the last two phases. This phase may last 

from several months to a year or more. The anniversary of the disaster can 

cause survivors to re-experience negative emotions related to the disaster. 

Lastly, during the reconstruction phase, people must adjust to a new 

normal. They work through grief and begin to accept new situations 

surrounding them. 

Although this emotional progression pattern is simple and easy to 

understand, we should keep in mind that this is just a general pattern. 

Emotional reactions vary between individuals and depend on each person‘s 

particular situation. 
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4. PSYCHIATRIC PROBLEMS FOLLOWING EARTHQUAKES 
 

Short-Term Psychiatric Reactions 
 

Is the emotional progression pattern proposed by psychologists compatible 

with past studies by psychiatrists on psychiatric reactions following 

earthquakes? Here we present results obtained from psychiatric studies of 

earthquake, in particular, the Great Hanshin-Awaji earthquake and the Great 

East Japan earthquake. 

Yamaguchi [3] reported case studies of people admitted to a mental health 

facility near the epicenter during the 3 months after the Great Hanshin-Awaji 

earthquake. The admission rate of individuals reporting mood disorders with 

mania increased following the earthquake, compared with that during the pre-

disaster period. Yamaguchi also found that patients with pre-existing 

schizophrenia, who were mostly in sustained remission, were admitted owing 

to catatonic excitement or stupor after loss of family members or total 

destruction of their homes. Notably, some volunteers from non-affected areas 

were also hospitalized because of apparent mania. Yamaguchi also noted 

mania requiring hospitalization in certain individuals who were affected not by 

the destruction itself but rather by news reports of the earthquake. Matsumoto 

et al. [4] also pointed out an increase in the number of admitted patients with 

mania and catatonic syndrome during the 2 months after the Great East Japan 

earthquake in Miyagi prefecture in northeastern Japan, the most severely 

affected area. Patients with pre-existing schizophrenia were affected the most. 

Some schizophrenia patients were unable to adjust to the consequent drastic 

changes in their living situation, and others could not reach their hospital/clinic 

because of crippled public transportation—the consequence of which was that 

they discontinued taking their medicine. Similarly, Aoki et al. [5] reported that 

in Tokyo, which suffered mild damage compared with Miyagi prefecture, 

there was a significant increase in the number of schizophrenia patients 

requiring mandatory emergency hospitalization; particularly affected were 

those patients who had less formal education, which is suggestive of lower 

coping capacity. 

Wada et al. [6] reported on psychiatric inpatients at Fukushima Medical 

University Hospital who were already hospitalized before the Great East Japan 

earthquake; the local area had experienced relatively severe radiation 

exposure. The Wada et al. group noted that the condition of 6 of 28 inpatients 

worsened as a consequence of increased anxiety; two of these patients had pre-

existing depression, one had Parkinson‘s disease, one had personality disorder, 
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one had Asperger disorder, and one had alcoholism. They also reported that 3 

of the 28 patients showed improved symptoms—one patient with 

schizophrenia, one with depression, and one with anorexia nervosa. 

Regarding outpatients, or milder cases, Higa et al. [7] reported on new 

outpatients in and around Tokyo directly related to the Great East Japan 

earthquake. Although this study extended to one year after the earthquake, 

over three-quarters of the outpatients visited their hospitals during the 3 

months following the earthquake. Higa et al. reported that two-thirds of these 

patients were categorized as having neurotic, stress-related, and somatoform 

disorders, with the main complaint being fear of aftershocks. 

The period of these studies corresponds to the impact, heroic, and 

honeymoon phases. The various observations of catatonic symptoms might be 

related to shock during the impact phase. The manic state can also be linked 

with emotional highs during the heroic phase. The study of Higa et al. [7] on 

fear of aftershocks might reflect patients during the impact phase because 

aftershocks of the Great East Japan earthquake actually lasted several months. 

Regarding patients with schizophrenia, reduced coping capacity in the face of 

disaster might have contributed to the observed worsening of the condition of 

certain patients. 

 

 

Long-Term Psychiatric Reactions 
 

Shioyama et al. [8] reported on the time course of mental consequences of 

school children in Kobe after the Great Hanshin-Awaji earthquake. They 

carried out four investigations—at 4, 6, 12, and 24 months after the disaster. 

They noted that the score for fear and anxiety related to the 

earthquake/aftershocks was highest at 4 months after the earthquake, 

decreasing thereafter. On the other hand, the score for depressive mode and 

psychophysical symptoms peaked at 6 months, and it lingered and remained 

high at 12 months, finally returning to almost the same level seen at 4 months. 

Fear and anxiety might be related to the impact phase as frequent aftershocks 

lingered. The observed depression, which lasted longer than other symptoms, 

corresponds to the disillusionment phase. 

In summary, psychiatric reactions following earthquakes are generally 

compatible with the phases of emotional progression following disasters as 

proposed by psychologists. These psychiatric reactions include the first 

reactions of fear, anxiety, and stupor in the midst of the disaster, followed by a 

manic state in line with the heroic phase. The lingering symptoms involve a 
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depressive state during the disillusionment phase. In reality, however, the 

depressive state might be masked at first by emotional highs during the heroic 

or honeymoon phase. 

 

 

5. REACTION TO EARTHQUAKES AMONG 

PATIENTS WITH PRE-EXISTING PSYCHOSES 
 

Few reports have described how psychiatric patients respond to a natural 

disaster. For inpatients with schizophrenia, most reports [9-14] have indicated 

a rational reaction or unaffected behavior. For outpatients with schizophrenia 

[3-5], however, some researchers noted an increased number of newly 

admitted patients with schizophrenia shortly after an earthquake. 

For patients with pre-existing depression, most reports have noted that 

they experience a worsening of symptoms after a disaster [15-17]. However, 

DeLisi et al. [18] reported a worsening of symptoms among hospitalized 

patients with schizophrenia spectrum disorder in comparison with mood 

disorders in response to the World Trade Center disaster in New York, US, on 

September 11, 2001. Therefore, the reaction to disaster among patients with a 

pre-existing psychosis is not clearly understood. How can we explain these 

controversial results?  

We analyzed the response to the Great East Japan earthquake among 

psychiatric outpatients with respect to the severity of their pre-existing 

psychiatric illness [19]. We studied psychiatric changes among a population of 

such outpatients in Tochigi prefecture, located ~160 km (~100 miles) 

southeast of the Fukushima nuclear power plant, in an area that suffered 

moderate damage from the earthquake and radiation. Of the 2 million people 

who reside in this prefecture, 4 died and 132 were injured by the earthquake. 

Although casualties were rare, the damage caused by the earthquake 

negatively affected the lives of countless citizens. One in ten houses was 

damaged. Spontaneous blackouts occurred shortly after the earthquake, and 

blackouts to conserve energy were scheduled several times over the first 

month after the earthquake. Almost all railway transportation was suspended, 

and all freeways were closed for a month. Gasoline was in short supply, which 

resulted in long lines of cars waiting hours at filling stations. Strong 

aftershocks struck the area every day over at least the first month. Even though 

radioactive contamination was not as severe as in Fukushima prefecture, 

ground radiation levels reached approximately 1.0 mSv per year, the 
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maximum exposure recommended by the International Atomic Energy Agency 

(http://www.iaea.org/Publications/Booklets/Radiation/radsafe.html# four). As 

a precaution for potential radiation contamination, shipments of many farm 

products and beef were suspended. Radioactive decontamination was 

conducted in some parts of Tochigi prefecture. In this situation, 294 

psychiatric outpatients were assessed using the Global Assessment of 

Functioning (GAF-F), in which mental status is rated using a numerical scale 

(0, the lowest rating, through 100, the highest). A change of 10 points in the 

GAF-F score was counted as a change in symptoms. The data were stratified 

by disease category, gender, and GAF-F score and analyzed using the Fisher‘s 

exact test. 

In the 2 months after the earthquake, 5.4% of patients showed evidence of 

a change in symptoms, with 4.1% worsening and 1.4% improving. Compared 

with patients having a GAF-F score <50, significantly more patients with a 

score >50 showed evidence of worsening symptoms. No significant difference 

was found with respect to gender or diagnostic category for patients with 

worsened or improved symptoms. Our findings reveal that patients with mild-

to-moderate psychiatric illness are potentially more vulnerable to the impacts 

of a natural disaster. Our results are compatible with the fact that inpatients 

with schizophrenia, who are usually severely affected, showed unaffected 

behavior after an earthquake, and indeed the patients who suffered the most 

were those with schizophrenia in sustained remission, mood disorders, or 

neurotic and stress-related disorders, which are generally relatively mild 

among psychiatric patients. 

However, our study had several limitations that should be considered 

when interpreting the results. First, our hospital is located in an area relatively 

far from the area that was devastated by the tsunami and that incurred severe 

radioactive contamination. Second, the changes in symptoms were restricted to 

the first 2 months after the disaster, and potential long-term changes in 

symptoms were not investigated. Finally, outpatients were limited to those 

who could manage to visit the hospital despite the unusual living situation that 

followed the disaster. Patients with lower coping skills or those without 

caregivers might have experienced a relatively greater worsening of their 

symptoms. Despite these limitations, our study sheds light on the response of 

psychiatric outpatients to a natural disaster. In particular, clinicians should pay 

attention to patients with mild-to-moderate psychiatric illness. 
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6. SEVERITY OF DAMAGE AND PSYCHIATRIC REACTIONS 
 

Severity of damage caused by earthquakes affects the mental fitness of 

both psychiatric patients and the general population. Takada [20] showed that 

symptoms related to PTSD (post-traumatic stress disorder) were found more 

frequently in small children whose houses had been severely damaged after 

the Great Hanshin-Awaji earthquake. He also found that, even 3 years after the 

earthquake, the symptoms were still present more frequently in children and 

their mothers whose homes were severely damaged compared with those 

whose homes suffered mild or no damage. Kitayama et al. [21] reported 

similar results, in which symptoms of PTSD were significantly more 

frequently found among children from the severely damaged area (level 7, the 

top level on the Japan Meteorological Agency earthquake intensity scale) than 

among those from mildly damaged areas (less than 5 on the same scale) after 

the Great Hanshin-Awaji earthquake. Maruyama [22] also noted that victims 

who experienced level-7 damage had more depressive symptoms and lower 

mental health status than those who experienced level-4 (or less) damage. 

In connection with severity of damage, it is understandable that 

pronounced changes in lifestyle and life events after an earthquake have a 

profound effect on psychological or psychiatric reactions. Fukuda et al. [23] 

observed that severe changes in lifestyle following the Great Hanshin-Awaji 

earthquake, such as personal practices such as smoking, alcohol consumption, 

sleeping hours, and working hours, might be associated with a high PTSD 

score. Kwon et al. [24] showed that traumatic events following the Great 

Hanshin-Awaji earthquake, such as loss of loved ones, unemployment, and 

lack of housing were significantly related to PTSD grade after controlling for 

demographic variables. In Fukushima prefecture, about half the cases with 

acute stress reaction and PTSD were related to the nuclear accident [25]. In 

China, Ma et al. [26] showed that risk indicators for PTSD in adolescents 

exposed to the 2008 Wenchuan earthquake included being buried/injured 

during the earthquake, severe injury of a parent(s), knowing that a classmate 

died, the destruction of one‘s house or witnessing someone buried/wounded 

/dying. 

In summary, severity of damage, change in lifestyle, and earthquake-

related life events are associated with psychological or psychiatric reactions 

following an earthquake. 
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7. SUICIDE RATE 
 

The relationship between suicide and natural disasters is one of the most 

important issues in the provision of mental health. Nishio [27] examined the 

suicide rate after the Great Hanshin-Awaji earthquake and found that the 

overall rate in Kobe decreased significantly in the 2 years after the earthquake 

compared with Japan as a whole. They also reported that the suicide rates for 

men decreased significantly—in particular, the middle-aged and elderly male 

groups—whereas rates for women did not change significantly. Their results 

fall in line with the Shoaf et al. study [28] on the suicide rate after the 1994 

Northridge earthquake in Los Angeles, US. According to that study, the 

suicide rate was significantly lower in the 3 years following the earthquake 

compared with the 3 years prior. A study on the suicide rate following the 

Great East Japan earthquake showed a decrease in male suicide rate in the 

affected regions of northeastern Japan during the year following the 

earthquake (http:// yamagata-np.jp/news/201303/21/kj_2013032100664.php). 

Hyodo et al. [29] also reported a decrease in long-term suicide rate for men in 

the affected regions after the 2005 magnitude-6.8 Niigata-Chuetsu earthquake 

in Japan, which killed 28 and injured more than 2000. (I deleted the original 

paragraph break here.) These studies used a comparison between annual 

suicide rate before and after the earthquake in the affected areas. For suicide 

attempts, contradictory results were reported; one noted a decreased number of 

attempts [30] and one reported an increased number [31] in and around Tokyo 

after the Great East Japan earthquake. 

The decrease in suicide rate among men might reflect an improved job 

market in a devastated area. In fact, a natural disaster can create a sudden 

increase in employment opportunities for men, particularly in the construction 

sector. Another possibility is the consequent change in social climate. For 

example, after the Great East Japan earthquake, Kizuna—a Japanese word for 

―bonds of friendship‖—became a catchphrase in Japan during the heroic and 

honeymoon phases. A kind of solidarity spread across Japan, which might 

have eased the psychological impact of the disaster and may account for the 

observed improvement of symptoms in some psychiatric patients as well as the 

general population. A similar circumstance occurred during the Second World 

War in Tokyo, where the destruction caused by the war cultivated solidarity 

among citizens that also helped improve symptoms in some patients with a 

neurosis [32]. Thus, the impact of a disaster might have unexpected 

consequences for some people. 
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Other studies [33, 34] from Taiwan contrasted with these reports. Chou et 

al. [33] and Yang et al. [34] reported increased suicide rates among the victims 

after the Taiwan earthquake of 1999. They compared the suicide rates for 

victims and non-victims, or for affected countries and unaffected countries. 

For example, ―victims‖ in the Chou et al. report [33] were restricted to those 

who lost co-resident family members, were injured, or experienced property 

loss during the earthquake. 

How can we reconcile these apparent differences in the psychological 

effects of earthquakes between Japan and Taiwan? One possibility is that, in 

the two studies of the Taiwan earthquake, the ―victims‖ were defined as those 

more severely affected by the disaster. Victims who are severely affected tend 

to experience more depression compared with ―victims‖ in general [22]. On 

the other hand, those who managed to escape the most devastated area may 

have avoided most of the negative impacts of the disaster. Interestingly, 

certain male patients with anxiety disorder who had visited our hospital in 

Tochigi prefecture, Japan, exhibited substantial improvement of symptoms 

after seeing the devastation caused by the tsunami and realizing that they had 

to work hard to help disaster victims. Other possibilities might include 

differences in the severity of the various earthquakes, ethnicity of the 

population, and culture. 

 

 

8. MENTAL HEALTH SUPPORT SERVICES 
 

Mental health support services following an earthquake have been 

provided from various organizations. For those who provide support, the 

observed patterns of emotional progression and the above-mentioned 

subsequent psychological or psychiatric changes might offer insights that may 

benefit treatment of victims of natural disasters in the future. Compared with 

physical health, mental health support should be continued for an extended 

period because certain problems such as depression may not become manifest 

until several months after a natural disaster. 
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