
 

 

Abstract—Background: This investigated the mental health of the 
elderly survivors six months, ten months and two years after the “5.12 
Wenchuan” earthquake.  

Methods: Two hundred and thirty-two physically healthy older 
survivors from earthquake-affected Mianyang County were 
interviewed. The measures included the Revised Impact of Event Scale 
(IES-R, Chinese version, for PTSD) and a Chinese Mental Health 
Inventory for the Elderly (MHIE). A repeated measures ANOVA test 
was used for statistical analysis.  

Results: The follow-up group had a statistically significant lower 
IES-R score and lower MHIE score than the initial group ten months 
after the earthquake. Two years later, the score of IES-R in follow-up 
group were still lower than that of non-follow-up group, but no 
differences were significant on the score of MHIE between groups. 
Furthermore, a negative relationship was found between scores of 
IES-R and MHIE.  

Conclusion: The earthquake has had a persistent negative impact on 
older survivors’ mental health within the two-year period and that 
although the PTSD level declined significantly with time, it did not 
disappear completely. 
 

Keywords—elderly survivors, follow-up, mental health, 
post-Wenchuan earthquake 

 

I.  BACKGROUND 

LDER adults are more vulnerable to natural disasters than 
adults are, as evidenced in previous studies[1]-[2]. In terms 

of physical health, decreased sensory awareness, disabled motor 
functioning, and chronic illnesses make it more difficult for 
them to escape quickly and to access support in crises. 
However, a definitive conclusion about the long-term mental 
health effects of disaster has not been established. On the one 
hand, older survivors have been considered able to recover from 
the impact on mental health faster and better than young adults. 
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Two theories prevailed concerning the resilience of older 
adults after a natural disaster: maturation hypothesis and 
inoculation hypothesis [3]. The maturation hypothesis proposed 
that in the face of disaster, older people focus on more positive 
emotions than younger adults do, and the inoculation hypothesis 
claimed that aging adults draw on the accumulated experience 
of past events to garner the ability to cope with strong emotional 
responses generated by trauma. On the other hand, certain 
clinical and laboratory studies have concluded that aging 
survivors are at greater risk of suffering mental health problems 

[4]-[7]. There are also two explanations about effects of age — 

resource and exposure. The resource theory suggests that aging 
people are not easily to recovery because of lower 
socioeconomic status of aging and weak functional capacity. 
The exposure theory suggests that the elderly are not easily 
aware the disaster signal and are more likely to hurt by the 
property loss and people death surpass general level [8]. 

Post-traumatic stress disorder (PTSD) is common in 
disaster-affected populations and serves as a general indicator 
to evaluate survivors’ mental health status following a disaster. 
Various scales (e.g., IES, IES-R, PCL-C) have been used to 
screen PTSD in previous studies. The most frequently reported 
PTSD symptoms were intrusive, flashbacks, hypersensitive, 
difficulties sleeping, avoidance, and impaired memory. It is 
document that older people are more prone to exhibiting PTSD 
symptoms than younger adults [6], [9]. However, it is argument 
about relationship between age and PTSD symptoms level. 
Goenjian et al found older adults scored higher on arousal 
symptoms and lower on intrusive symptoms than younger adults 
one and half years after the 1988 earthquake in Armenia [10]. 
Norris et al. investigated PTSD and age in different nation 
population after the 1992 Hurricane Andrew in the United 
States [11]. The results showed age had a curvilinear relation 
with PTSD among Americans, a linear and negative relation 
with PTSD among Mexicans, and a linear and positive relation 
with PTSD among Poles six to twelve months. An investigation 
on the changing tendency of PTSD symptoms in mainland 
China, which provide materials in contrast with areas under 
different culture, is need.  

Furthermore, PTSD is usually complicated with depression, 
anxiety, suicide, and some clinical mental disorder symptoms. 
Suicide is one of the most common mental health crises in older 
populations in the world. Qin and Mortensen reported that older 
adults had the highest suicide rate among all age groups, 
especially in rural China [12]. Elderly survivors who are 
unmarried, living alone, or possess low education levels are 
especially prone to PTSD [7], [13]-[14]. People with these risk 
factors were more likely to attempt suicide [15]-[16]. It suggests 
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that aging people with PTSD symptoms are at a greater risk of 
exhibiting suicidal behaviors. Brandtstadter, Wentura and 
Greve proposed accommodation and assimilation as ways of 
responding to stress [17]. Accommodation refers to one’s 
self-regulation of goals or preferences to adapt to the outside 
world, and assimilation refers to the effort to achieve personal 
goals by altering the environment. Older people are more likely 
to choose accommodation rather than assimilation under 
conditions of traumatic stress. Namely, they are more likely to 
reformulate their attitudes to adapt themselves rather than their 
situation. The self-healing process refers to diverse post-trauma 
responses and psychological resources of earthquake survivors, 
for example, cognitive efficiency, emotional state, and 
interpersonal communication. However, in previous studies, 
indicators of mental health were normally restricted to clinical 
disorder symptoms such as PTSD, depression, and anxiety. 

In mainland China, longitudinal data on the mental health of 
older population after a disaster is still very limited although 
numerous studies established out abroad. Existing studies 
involved almost no mental health assessment prior to the 
disaster and the follow-up period was limited to one year. Our 
previous article described the mental health status of older 
survivors four months pre-earthquake and six months 
post-earthquake in Mianyang area, which showed that older 
survivors’  mental health status was adversely affect by the 
earthquake[18]. This paper is one part of our longitudinal study 
in the earthquake-affected areas, intended to follow up on and 
analyze the change tendency of elderly survivors’  mental health 
over a longer period.  

In addition to exploring the change of mental health status 
over time, some interview surveys were conducted before and 
after the disaster and some were designed as long-term follow 
up studies. Most studies on disaster have indicated that the 
incidence of PTSD decreased most rapidly in the first year after 
trauma, more gradually in the second year, and stabilized into a 
chronic condition after two years. However, a few studies have 
also found that PTSD morbidity exhibited a transient increase 
during the first year [9], [19]-[24]. A small number of aging 
adults were involved in previous studies. With the exception of 
intrusion memory and unfocused attention symptoms’ level in 
PTSD patients, few longitudinal studies on cognitive efficiency 
in aging survivors have been conducted. With respect to 
emotional responses, it is well known that people under stress 
often have negative feelings like fear, anger, helplessness, and 
hopelessness or depression, anxiety, and emotional numbness. 
An important feature of previous studies involved assessing 
differences of emotional regulation strategies between young 
and older adults. However, there have not been many studies 
focused on the status of positive emotional responses after 
trauma.  

From a large body of research on aging and mental health, 
performance in coping with stress was relate to individuals’  
social status, salary, physical health, and accumulated 
experience. Participants in this paper came from a non-clinical 
community-based sample of Wenchuan earthquake survivors 
aged 55 and over. All the participants were born before 1953, 
and all had experienced the political upheaval of the Cultural 
Revolution from 1966 to 1976 and the three-year harvest 

disaster from 1959 to 1961. According to the inoculation 
hypothesis, their accumulated knowledge, tested coping style, 
and improved psychological maturation in the past may make 
elderly individuals more resilient in the face of crisis. 

To our knowledge, this is the first study to investigate the 
mental health of aging adults more than one year after a natural 
disaster in mainland China. Our aim is to investigate how the 
mental health status of aging survivors changes over time and to 
evaluate mental health in a more multi-faceted manner than 
looking exclusively at PTSD. 

II.  METHODS 

A. Participants 

Initial data collected from shelter communities whose 
residents were from Mianyang city. It lies in the northwest of 

city — High-tech industries development zone — surrounding 

by several villages, removing in June, 2010. We conducted 
three sets of survey six months (November 2008), ten months 
(March and April 2009), and two years (June and August 2010) 
after the earthquake. Two hundred and thirty-two older 
survivors took part in the first survey six months after the 
disaster, which was set as T0. The other two surveys were set as 
T1 and T2. We defined two analytic samples for this study in 
order to test the time effect. The first includes subjects who 
participated at T0 and T1; the second consists of subjects who 
participated at T0, T1, and T2. In sample one (2009, T1), we 
followed up with 232 older survivors four months after T0. In 
sample two (2010, T2), among the 232 subjects in T1, 120 
survivors were involved in the follow-up survey. The response 
rate for T2 was 51.7%. The participants lost to follow up either 
refused to continue or lost contact after relocating. 

In this paper, we selected age 55 as the lowest age of 
inclusion on account of the retirement age for women, which is 
five years earlier than for men in China. The age of the study 
sample ranged between 55 to 97 years and the average age in the 
two samples was 68.16 ± 9.26 and 68.38 ± 9.30. All participants 
have no collective trauma experience according to their 
self-report. Their demographic characteristics, including age, 
gender, educational background, marriage, and nationality, are 

gender, age, and nationality across the follow up and non-follow 
up groups at p = .05, but there were differences across groups in 
marriage, educational background, and profession. All the 
participants were able to communicate with interviewers 
fluently and were not hindered by conditions such as stroke and 
dementia. 
 

B. Questionnaires 

1. Social-demographic information. Socio-demographic 
qualities, including gender, age, marital status, educational 
background, psychiatric diseases history and daily self-care 
ability were addressed by the scale. 

2. Earthquake experiences. Feelings of personal safety, property 
damage, loss of family member, and physical injury from the 

shown in Table I . There is no significant difference regarding 
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earthquake were assessed. The questions included the 
following: “Do you have feelings of fear, helplessness, and 
terror?” “Were you trapped somewhere after the 
earthquake?” “Do you have an injury worse than a bruise?” 
“Did you see houses get destroyed?” “Have your relatives or 
friends been wounded?” “Have any relatives or friends 
died?” “Have you witnessed death or dying?” “Have you seen 
or touched corpses?” The participants gave binary responses 
in “yes” or “no” form.  

3. The Impact of Event Scale-Revised (IES-R). PTSD 
symptoms were assessed using the Impact of Event 
Scale-Revised, which is a self-report scale designed to 
measure PTSD symptoms and is widely used in 
China[25]-[28]. The scale includes twenty-two items, with 
six items for intrusive symptoms, eight items for arousal 
symptoms, and eight items for avoidance symptoms. The 
participants completed the questionnaire from “completely 
unfit” to “completely fit” according to a five-point Likert 
scale. The Cronbach α coefficients for the overall score in 
this sample were .94–.95 in administrations and .83–.90 for 
the subscales.  

4. Mental Health Inventory for the Elderly (MHIE). Mental 
health status was measured by the Mental Health Inventory 
for the Elderly, developed by the Aging Psychology Center, 
Institute of Psychology, Chinese Academy of Sciences [29]. 
MHIE scores represent an individual’s mental health status 
within the last month. The theoretical proposition of the 
questionnaire is “mental health as a harmony and stable state 
of mind such that inner psychological processes can be 
well-adapted with the external environment.” It includes 65 
items distributed over five subscales, including cognitive 
efficient, emotional states, self-perception, interpersonal 
communication, and adaptive ability, with ten, 15, 11, ten, 
and 19 items in each subscale respectively. The questionnaire 
developed from a survey of 5149 older adults sampled from 
29 cities in mainland China. The Cronbach α coefficient is 
.95 for the overall score and.75–.95 for five subscales. The 
test-retest reliability of the scale is .92 and for the subscales, 
.71–.93. The confirmatory factor analysis revealed χ

2/df = 
22.90, NFI = .95, NNFI = .95, IFI = .95, CFI = .95, RMSEA 
= .07. In addition, the mental health score was correlated 
significantly with subjective happiness, depression, and other 
relevant variables. People completed the questionnaire 
according to real-life perceptions from “completely unfit” to 
“completely fit” in a four point Likert scale. The Cronbach α 
reliability coefficient for the overall scale is .93–.95 and for 
the subscales is .75–.88 in the current study. 

C. Procedure and Statistical Analysis 

Students from Southwest University of Science and 
Technology, speaking the local dialect, helped researchers 
interview the participants by face-to-face. We did the T0 and T1 
investigations in shelters and the T2 we met participants at their 
home for shelter houses moved. All participants and their family 
members were informed the purpose, risks, benefits, 
confidentiality, and voluntary participation of the interview, as 
well as the right to withdraw anytime during the study if they felt 
uncomfortable. Participants were permitted to finish the 

questionnaire by themselves or have volunteers read items aloud 
to them then made corresponding choice. Each interview lasted 
about 40–50 minutes. Results were computed off-line with 
SPSS 15.0. Group differences in social-demographic 
information and exposure effect of the earthquake, respectively, 
were tested among follow-up and non-follow-up groups using a 
Chi-square test. The exposure level, which showed significant 
difference between groups, was set as the covariate for 
statistical analysis. Differences in mental health status were 
evaluated using repeated measured ANVOA. The two 
post-disaster assessments were included in the test of 
within-subjects effects. 

III.   RESULTS 

A. Earthquake Experience 

According to the self-report of 232 participants, the 
percentage of elderly individuals who were able to adequately 
care for themselves before and after the earthquake decreased 
from 75.9% to 66.8% (χ2 = 5.01, p = .08), while those 
depending on care by others increased from 4.3% to 7.8%. 
About the earthquake exposure, there are no differences 
between the follow group and non-follow group of experiences 
such as being trapped, being seriously hurt, witnessing the 
destruction of houses, or feelings of fear, helplessness, and 
terror. Differences were found with regard to the number of lost 
(χ2 = 5.01, p = .04) or wounded (χ2 = 9.51, p = .00) relatives or 
friends, witnessing the death of relatives or friends (χ2 = 4.29, p 
= .04), and seeing or touching corpses (χ

2 = 7.81, p = .01), at p = 
.05. The participants who not followed on in T1 experienced 
much more exposure to traumatic events in the earthquake. 

B. Results of First Follow-up Study 

At 10 months after the earthquake, the follow-up group had a 
statistically significant lower mean PTSD score than the initial 
group (Table II). The difference remained statistically 
significant across intrusion and arousal symptoms after nearly 
one year, though not for avoidance symptoms. 

  A significant decline on mental health status measured by 
MHIE was found in the first round, in which the follow-up 
survivor group reported poorer mental health. The total scores 
on mental health (F (1,231) = 2.46, p < .05) differed 
significantly. For the cognitive efficiency subscale, there was no 
difference between the level of the two post-earthquake surveys 
(F (1,231) = 0.00, p > .05). The self-perception subscale scores 
declined at the 10th month (F (1,231) = 9.17, p < .01) as did 
scores for interpersonal communication (F (1,231) = 5.18, p < 
.05). Score differences between groups on emotional state also 
reached statistical significance (F (1,231) = 7.20, p < .01). 
There was no significant difference (F (1,231) = 3.08, p = .08) in 
the adaptability between groups. Participants reported fewer 
problems with intrusive and arousal symptoms but no change 
with respect to avoidance symptoms (Fintrusive (1,231) = 5.86, 
p < .05; Farousal (1,231) = 7.44, p < .01; Favoidance (1,231) = 
1.32, p > .05). 
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C. Results of Second Follow-up 

This follow-up group had a statistically significant lower 
mean PTSD score than the initial group in the second circle 
(Table II). The same pattern of change was observed in the 
subscale scores, though the mental health scores of MHIE 
showed no significant decline with the extension of time. 

D. Correlation Between PTSD and Mental Health 

At ten months and two years after the earthquake, the results 
showed that scores of PTSD negatively and significantly 
correlated with that of mental health at p < .01 (Table III).   

IV.  DISCUSSIONS 

A. PTSD Symptoms Decreased in Two Years 

We assessed the level of posttraumatic symptoms among 
older survivors after the earthquake. At each round, subjects 
from follow-up groups experienced less intrusion memory and 
arousal symptoms than they reported in their initial assessment. 
However, there was no significant reduction of avoidance 
symptoms in two years. This is consistent with the results of a 
study on children’s PTSD after Wenchuan earthquake [30]. It 
reported a decline in intrusion and arousal symptoms but no 
difference in avoidance symptoms among children and 
adolescents in the two periods (one month and seven months) of 
time following the Wenchuan earthquake. Norris, Perilla, Riad, 
Kaniasty and Lavizzo  reported a prevalence of intrusion and 
avoidance symptoms in adult survivors with an average age of 
(48.5 ± 17.0) [31]. These symptoms decreased 5.0% and 9.5%, 
respectively, although arousal prevalence increased 6.2% in the 
two years after a hurricane. The above results revealed that 
psychological performance after natural disasters and trauma or 
population type did not exhibit a stable relationship. Different 
people respond differently to different forms of disaster. Kato, 
Asukai, Miyake, Minakawa and Nishiyama attributed the 
reduction of PTSD symptoms among older subjects (defined as 
being at least 60 years old of age) to such factors as decreased 
psychological stress, extensive social networks, and previous 
disaster experiences [32]. Further studies need to clarify the 
mechanisms affecting elderly population’s response to disaster.  

B. Indicators of Mental Health Turned Worse or Kept Stable 
in Two Years 

According to our previous study, the mental health of the 
elderly declined before and after the earthquake. At the 
10-month mark, the mental health of the 232-person group 
decreased. However, the total score did not fare better or worse 
after two years of follow-up. It may be attributable to the effect 
of earthquake exposure, which was higher among the non 
follow-up population. Secondly, unmarried marital status and 
fewer educational qualifications in the non follow-up group, are 
classic predictors of lower mental health after a disaster [33].  

The negative correlation between scores of IES-R and MHIE 
also indicated that aging survivors two years after the 
Wenchuan earthquake did not present a mental health 
improvement rate as PTSD symptoms declined.  

The underlying mechanisms are discussed as follows: 
1. Cognitive efficiency. Cognitive efficiency specifically refers 

to memory and attention in the MHIE scale. According to our 
past study in Mianyang, the level of cognitive efficiency 
declined in survivors age 60–74 six months after the 
earthquake[18], consistent with the hypothesis that continual 
stress produced by negative life events has a negative impact 
of cognitive efficiency [34]. In our previous study in 
Beichuan County, the epicenter of the earthquake, we found 
that the participants’ cognitive efficiency level declined at 
both 4 months and 10 months after the earthquake compared 
with pre-earthquake data[35]. The Mianyang follow-up study 
did not show any change in cognitive efficiency after two 
years, which suggest that traumatic exposure has a different 
impact on individual cognitive efficiency. Another 
consideration regards the discrepancy between time of onset 
and the interview. Deeg, Huizink, Comijs and Smid found 
cognitive efficiency of the elderly showed a temporary 
improvement six weeks following the disaster in the area 
nearest to the site of the disaster that in turn decline in the next 
period [36]. However, that study did not show any change in 
other areas. The author attributed this phenomenon to 
individuals’ increased anxiety or arousal level in the period 
immediately following a disaster, due to the increased strain 
on cognitive resources to cope with fear, nightmares, and so 
on. Furthermore, there exists no definitive cut-off point with 
respect to previous studies, so a clear description about the 
patterns of cognitive change over time requires further 
investigation. 

2. Emotional state. This subscale consists of items concerning 
positive emotion (e.g., happiness, feeling energetic, 
relaxation, feeling pleased) and negative emotion (e.g., 
displeasure, unhappiness, or anxiety). Yet, Shemesh et al. 
found that elderly survivors (55 years above) scored higher 
on emotional distress than subjects without extermination 
camp experiences did after the Second World War [37]. 
Ben-Zur and Zimmerman also found that the extermination 
camp survivors (age range: 78–83 years) rated higher than the 
comparison group on negative affect 60 years later [38]. As 
early as in 1980th, western researchers found negative 
emotional effect persisted in aging survivors more than one 
year [39]. In our study, the elderly stated they experienced 
less positive emotion but reported no changes with respect to 
negative emotion during two rounds of self-reporting. 
Namely, ongoing exposure would affect not only negative 
emotion but also positive emotion in an aging population. 
Studies have suggested that age-related emotional reactions 
may correlate with the social support, cultural, and historical 
context of the disaster-stricken [40].  

3. Interpersonal communication. Information from others can 
help aging population reduce stress. This subscale detects the 
frequency of older adults’ interactions with others. Wang, H. 
H. et al. reported that survivors of a coal mining disaster had 
significantly higher prevalence rates of interpersonal 
symptoms, measured by SCL-90, at 3 months and 6 months 
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after the disaster [41]. However, Lin et al. reported better 
social relationships for older survivors 12 months after an 
earthquake [22]. Our results were similar to those of Wang, 
H. H. The participants told us that they would rather stay at 
home, isolated from others, than participate in social 
activities. We consider that if they received much social 
support from public, older survivors would tend to utilize 
more avoidance strategies to deal with stress. They did not 
take full advantage of interpersonal supports after the 
earthquake. There were two reasons for this. First, older 
survivors reported having fewer friends after the trauma than 
before. Some lost lives in the earthquake; some others lived 
outside the city after the earthquake. Second, psychological 
stress and adverse emotional response reduced the motivation 
to engage in interpersonal activities.  

4. Self-perception. This subscale relates to the degree to which 
survivors evaluated and accepted themselves after the 
earthquake. Scores of self-perception decline in the 10-month 
follow-up group. Bodvarsdottir & Elklit reported a 
correlation between self-worth and the development of PTSD 
symptoms but did not establish the principle cause [42]. We 
found that some older adults expressed anxiety over 
burdening family members because of weak physical health 
after the disaster. Moreover, individuals who lost relatives, 
especially children, in the disaster often attribute the death to 
their own powerless to protect them, producing guilt and 
remorse. Individual traits may play an important role in the 
subjects’ self-ratings.  

5. Adaptation ability. This subscale refers to the coping 
behavior and resilience of aging adults. If older survivors had 
previous experience with natural disaster and other 
potentially relevant lifetime events, they would demonstrate 
better adaptation and greater resilience in the face of 
subsequent nature disasters [2]. Aging adults were considered 
to have better resilience than other age groups because of 
their rebuild perception of traumatic events protect them from 
strong emotional responses [43]. Weak adaptation ability 
could cause psychological problems or struggles in daily life. 
Our results revealed that the adaptation of aging adults 
reduced after the disaster and did not recover after two years 
[18]. Older participants in Mianyang may, who were in lower 
exposure, received less social support than aging survivors at 
the earthquake epicenter did. According to the 
“Psychological Typhoon Effect” reported by Li, et al [44], 
the more people suffer economic and physical damage, the 
stronger is the resilience demonstrated by young adults. Does 
the phenomenon still exist in aging population? The current 
results showed no interaction between age group and 
adaptation ability loss. A test of adaptation or resilience 
between age groups will have to be conducted in future 
studies. 

C. Dissociation of MHIE Indicators and PTSD Two Years 
after the Earthquake 

The current study found that PTSD symptoms decreased 
while indicators of mental health measured by MHIE declined 

or remained stable within two years after the earthquake. This 
dissociation implied the existence of a different mental and 
behavioral development over time after the earthquake. This 
recalls the dissociation between emotion and behavior among 
Chi-Chi earthquake survivors in Yu-Chi, Taiwan [45]. In that 
study, the occurrence of PTSD and symptoms of depression 
decreased but the rates of suicide and alcohol addiction 
increased within 3 years after the Chi-Chi earthquake. The 
different methodologies and target populations of the two 
studies limit the number of conclusions that can be drawn from 
their commonalities, but both imply that more attention should 
be paid to mental health indicators, rather than merely the 
psychiatric symptoms of PTSD. Furthermore, the number in the 
study may be too small compare with the community affected by 
the earthquake for a PTSD follow up study. However, we think 
it is enough to reflect the dissociation between PTSD and 
mental health indicators measured by MHIE as distribution of 
the sample population is more concentrated. 

In summary, this study provided further support for the 
assertion that the mental health of aging adults is comparatively 
poor, despite the resiliency of that group, perhaps as a result of 
having experienced nature disasters in the early life. It could not 
provide a full support to the inoculation and mature hypothesis. 
However, it is consistent with exposure and resource 
explanations that the elderly are voluntary to be long-time 
affected by nature disaster. Reduction in close relationship, 
adaptation to new environments, and social services were all 
reflections of lack of resources. Our results mimicked other 
studies with respect to PTSD change over time. In future 
research, it would be interesting to compare post-disaster mental 
health between different age groups.  

This study has several strengths: (1) we explored the impact 
of disaster in greater depth by conducting follow-up interviews 
with the same participants two years after the earthquake; (2) the 
multi-dimensional mental health indicators cover a broader 
range of information than single mental disorder symptom. The 
assessment of mental health status may shift clinical focus from 
clinical symptoms of mental disorder to aspects individuals’ 
daily mental functioning. 

There is a sample selection bias. Our sample was restricted to 
one geographic area, and the elderly individuals interviewed for 
the initial survey were not randomly selected from the entire 
population, but from evacuees who remained in the shelter 
during the daytime. Therefore, the results may be biased toward 
an overestimation of the severity of symptoms. The follow-up 
sample size is also limited, as we lost contact with those who left 
the temporary shelter, while those who remained may have been 
prone to a greater mental health decline by the second round of 
interview.  

We screened the participants’ health condition according to 
their self-reporting. A clinical diagnosis should be used as a 
control variable to ensure accurate results. Our subsequent 
studies will involve a clinical psychologist to help screen 
subjects. Any mechanisms reflected psychological recovery 
process would be detected by researchers. 
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V.  CONCLUSIONS 

Our study investigated the change of mental health levels in 
an aging population in response to earthquake two years after its 
occurrence. We found: 

  (1) The PTSD total score decreased after two years, which 
means that the PTSD level declined over time but did not 
completely disappear. 

  (2) The mental health status measured by MHIE did not 
show any change after two years. It may imply that a weak 
educational background and unmarried status older survivors 
correlate with poor post-disaster mental health, according to the 
socio-demographics characteristics of the non-follow up 
population. 

  (3) There is a negative relationship between PTSD and 
MHIE indicators during the follow-up investigation, indicating 
a more complicated concept of mental health.  

 
 

 
 
 

TABLE I 
SOCIO-DEMOGRAPHIC VARIABLES IN THE FOLLOW-UP GROUP  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

 

variable T0 T1 T2 χ
2 p 

 Number (%) Number (%) 
Follow–up 

Number (%) 
Non-follow-up  
Number (%) 

  

Gender     1.02 0.31 

Male 106(45.7) 106(45.7) 51(42.5) 55(49.1)   

Female 126(54.3) 126(54.3) 69(57.5) 57(50.9)   

Missing - - - -   

Age     3.13 0.21 

55-59 63(27.2) 63(27.2) 38(31.7) 25(22.3)   

60-69 97(41.8) 97(41.8) 51(42.5) 46(41.1)   

≥70 69(29.7) 69(29.7) 31(25.8) 38(33.9)   

Missing 3(1.3) 3(1.3) - 3(2.7)   

Marital status c     9.65 0.00 

Married 161(69.4) 161(69.4) 93（77.5） 64(57.1) 
  

Single/divorced/Separated/ 
widowed 62(26.7) 62(26.7) 27(22.5) 39(34.8) 

  

Missing 9(3.9) 9(3.9) - 9(8.0)   

Educational background d     15.94 0.00 

Primary or below 113(48.7) 113(48.7) 48(40.0) 65(58.0)   

Junior/Senior high 88(37.9) 88(37.9) 49(40.8) 39(34.8)   

Tertiary or above 23(9.9) 23(9.9) 20(16.7) 3(2.7)   

Missing 8(3.5) 8(3.5) 3(2.5) 5(4.5)   

Career      12.02 0.00 

Farmer 62(26.7) 62(26.7) 21(17.5) 41(36.7)   

Others 166(71.6) 166(71.6) 99(82.5) 67(59.8)   

Missing 4(1.7) 4(1.7) - 4(3.5)   

In total 232 232 120 112   
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TABLE II 
COMPARISON OF MENTAL HEALTH STATUS a AND PTSD b SYMPTOMS 

BETWEEN GROUPS OVER TIME  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Note.   PTSD=posttraumatic stress disorder. 
a PTSD symptoms were measured by the Impact of Event Scale-Revised. 
b Mental health status were measured by Mental Health Inventory for the Elderly. 

          ﹡ p <0.05. ﹡ ﹡ p <0.01. ﹡ ﹡ ﹡ p <0.001. 

 

TABLE III 
CORRELATION EFFICIENCY BETWEEN PTSD AND MENTAL HEALTH STATUS 

MEASURED BY MHIE 

  Note. ﹡ ﹡ ﹡ p <0.001

 N=232 N=120 
Variable factors T0 T1  T0 T1 T2  
 Mean（SD） Mean（SD） F Mean（SD

） 

Mean（SD

） 

Mean（SD

） 

F 

PTSD symptoms a        

Intrusive 7.19 (4.76) 6.26 (3.98) 5.86* 6.87 (4.74) 5.73 (3.82) 5.92 (3.45) 3.35﹡  

Arousal 8.55 (6.80) 7.06 (5.65) 7.44* 8.28 (6.86) 6.08 (4.84) 5.93 (4.70)  7.99﹡

﹡  

Avoidance 8.27 (5.67) 7.73 (5.00) 1.32 8.24 (5.89) 6.96 (5.11) 7.37 (4.83) 2.19 

Total score 24.01 
(16.20) 

21.05 (13.50) 5.15* 23.39 
(16.49) 

18.77 
(12.61) 

19.23 
(12.12) 

4.98﹡  

Mental health status b        

Cognitive function 26.38 (4.79) 26.45 (4.74) 0.00 26.68 
(4.90) 

26.68 
(4.58) 

27.03 
(5.08) 

0.26 

Emotion experiences 44.90 (7.76) 43.22 (7.51) 7.20*
* 

45.41 
(7.16) 

44.02 
(7.08) 

45.35 
(6.93) 

1.94 

Self-perception 35.76 (4.64) 34.52 (4.71) 9.17*
* 

36.13 
(4.29) 

35.05 
(4.54) 

35.14 
(4.45) 

2.91 

Interpersonal 
communication 

30.30 (5.15) 29.25 (5.34) 5.18* 30.80 
(4.82) 

29.98 
(5.09) 

30.00 
(5.44) 

1.38 

Adapt ability 56.66 (9.18) 55.27 (8.57) 3.08 57.10 
(8.71) 

56.08 
(8.05) 

55.98 
(8.86) 

0.94 

Total score 194.00 
(26.07) 

188.70 (25.96) 2.46* 196.12 
(24.42) 

191.82 
(23.94) 

193.50 
(25.66) 

1.36 

 Group 1 (n = 232) Group 2 (n = 120) 

 IES 08 IES 09 IES 08 IES 09 IES 10 

Mental health 08 -.411﹡ ﹡ ﹡   -.398﹡ ﹡ ﹡    

Mental health 09  -.544﹡ ﹡ ﹡   -.473﹡ ﹡ ﹡   

Mental health 10     -.493﹡ ﹡ ﹡  
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