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English Abstract

Backgrounds: Earthquakes not only caused traumas and deaths but also changed

seismic victims’ physiological health, mental health, lifestyle and environment.

However, three key disaster public heath issues remain to be clarified including
the association between acute psychological effects and long-term physiological
effects, the relationship between quality of life and psychological health, the

effects of maternal psychological impact and child low-birth weight.

Objective: This study evaluated the health effects of the 921 earthquake
including psychological and physical health effects, quality of life and infant
low-birth weight by following the cohorts of adults and children in the disaster

arcas.

Method: We followed an adult cohort of 5,390 residents in Nantou County’s
community-based integrated screening programs to study their psychological
impacts on disease-screened outcomes by linking the data from National Health
Insurance Research Database. The Chinese Health Questionnaire (CHQ) had
been used to collect the 1999 Taiwan Earthquake’s impact on these residents’
psychological health in 2001. We also used the public employee cohort with 553
persons established between 2000 and 2003 to investigate the relationship

between WHOQOL and physiological index of chronic diseases. We examined



trends in the changes of low-birth weight for a birth cohort of 1,593 children
born in Nantou County between 1998 and 2004. We used logistic regressive

models to analyze collected data.

Results: The results showed that the people suffering from ischemic heart disease,
cerebrovascular disease, chronic respiratory tract disease, diabetes and arthropathy
were associated with mental health. There was no significant different risk of people
with abnormal reports of biochemical tests by changing WHOQOL-BREEF scores, and
no statistical significant between earthquake experience and low-birth weight after

adjusting relative risk factors.

Keywords: Earthquake, quality-of-life, health effects, cohort study, disaster



Introduction

A powerful earthquake of 7.3 on the Richter scale struck central Taiwan at 1:47 a.m.
on September 21, 1999, followed by thousands of aftershocks in the following five
days. Nantou County, where the epicenter was located, was the most seismically
damaged area. The earthquake caused 916 seismic deaths or missing persons and
about 28,322 completely collapsed homes and 29,270 half-collapsed homes by

Nantou government’s statistical data.

Earthquakes not only caused traumas and deaths but also changed seismic victims’
physiological health, mental health, lifestyle and environment. Previous
epidemiological studies explored the short and long-term physiological health effects
of earthquakes [1-5]. And several studies focused on the psychological well being of
seismic victims [6-11]. According those, we knew that earthquake would cause
sudden deaths or cardiovascular diseases [5], and increasing incidence of
hypertension, diabetes, and arthropathy [4]. After one year of earthquake, the patients’
blood sugar control was worse than two year before and the control of patients’ blood

sugar was associated with mental health and seismic damages [11].

It has been shown that survivors after a natural disaster such as an earthquake were
more susceptible to post-traumatic stress disorders (PTSD), depression, insomnia,
anxiety, and substance abuse than the subjects that were not afflicted by the disaster
[12-18]. Previous study in Taiwan explored the prevalence of PTSD in the disaster
area was quite large. Among 525 seismic victims screened by CHQ-12, the percentage

of CHQ>3 was about 89.9% [18].

Among the past studies about how earthquake affects people’s life quality, Wang et al.

reported that the people with PTSD had lower quality of life (QOL) than the people



with no PTSD in north china [19]; experienced lower initial exposure but then
received less post-disaster help reported poorer QOL and psychological well-being.
[20]; the paper investigated by he 28-item Taiwanese-adapted brief version of the
World Health Organization's quality of life questionnaire (WHOQOL-BREF) [21] in
Taiwan reported that 268 subjects had lower QOL in physical capacity, psychological
well-being, and environment 12 months after the earthquake than at the assessment

prior to the earthquake [22].

The past studies revealed the long term health effects of earthquake. Trevisan M et al.
discovered that the observed short-term increase in serum lipids and heart rate was not
present long-term (7 years after the quake) in Italy [23]; higher resting heart rates
were observed for individuals who reported financial loss, increased distance from
family/friends, or decreased visiting as a result of relocation after the quakes [24];
participants who reported suffering from damage due to the 1980 quake showed on
the average significantly increased serum uric acid after 7 years [25]. The highest
numbers of deaths from all causes and from heart disease were observed within the
first 6 months following the earthquake, and there was also the relation of damage and
loss to newly reported hypertension, diabetes mellitus, and arthritis. The author
suggested that the people sustaining such losses should be closely monitored for

increased long term morbidity [26].

In the past studies about how the earthquake affects the pregnancy results, it pointed
out that earthquake affects the pregnancy by act on hypothalamic-pituitary-adrenal
(HPA) axis [27] [28]. There were two studies in Taiwan. Chang collected 171 women
in a town near the epicenter during March to August in 2000 [29], and used a
Post-Earthquake Questionnaire, Chinese Health Questionnaire (CHQ-12) and

posttraumatic stress disorder (PTSD) symptoms checklist before delivery to measure



the level of the earthquake affected on the women mental states. The results of this
study revealed that among the 115 pregnancies with known perinatal outcome, there
were nine (7.8%) low-birth weight neonates, defined as birth weight < or = 2500 g,
which higher than the prevalence of low-birth weight in Taiwan (2.8%~6.8%).
Moreover, in the paper of ~ Association Between the 921 Earthquake and Pregnancy
Outcome written by Ching-Ting Huang of Collage of Public Health of National
Taiwan University [30], it showed that there was no association between earthquake
and pregnancy outcome such as preterm delivery and low-birth weight by analyzing

the database of 1996-2000 from Ministry of Interior Department in Taiwan.

This study examines three hypotheses. Firstly, previous studies about health effects of
earthquakes focused on seismic traumas and deaths, and the short-term physiological
health or mental health effects of earthquakes. Nevertheless, the study about the
association between physiological health and mental health effects was quite rare.
Thus, this study by using seismic victims’ data of the chronic diseases, and mental
health scores (CHQ-12 and SPAN) to illustrate the correlation between physiological
health and mental health. Second, from past studies, earthquake causes the variation
of quality of life and biochemical indicators. Therefore it is necessary to investigate
the relationship between QOL and biochemical indicators to clarify weather we could
discover the health problem of victims in Nantou County promptly and easily by
using quality of life questionnaire. Finally, although the relationship between
earthquake and the low-birth weight of infants had been investigated, the past studies
restricted by the limitation of data collection, it didn’t adjust some risk factor of
low-birth weight, such as medical history, pregnancy experience, smoking condition
of mother, etc. the major risk factor of low-birth weight including the heredity,

constitution of mother, demographic characteristics, mentality, nutrition, ill during



pregnancy, and exposure to toxicants [31], and the most important risk factors of
low-birth weight in developing country are smoking condition, nutrition and the
weight before pregnancy. Thus, this study examines the relationship between
earthquake and the low-birth weight of infants through adjusting the risk factor of

low-birth weight.

Method and Material

Evaluating the correlation between physiological health and mental health

Participants

After the 1999 Taiwan earthquake happened, we conducted a longitudinal survey to
follow-up residents in Nantou County. The number of total participants was 5930, and
they were divided into two cohorts; one was 273 public employees who had either
worked in the county government or one of the 13 town governments, and the other

was 5117 general residents who were not public employees.

Data collection

In our survey, the cases who suffered from a chronic disease between 21/03/1999 and
20/03/2002 were obtained from the National Health Insurance Research Database.
The chronic diseases included diabetes (ICD-9 codes 250), ischemic heart disease
(ICD-9 codes 410-414), essential hypertension (ICD-9 codes 401), cerebrovascular
disease (ICD-9 codes 430-438), chronic respiratory tract disease (ICD-9 codes
490-493), atherosclerosis (ICD-9 codes 440), hyperlipidaemia (ICD-9 codes
2720-2721), and arthropathy (ICD-9 codes 710-719). If a person suffered from

diabetes before 30 years old, then we deleted him or her in order to exclude cases with



congenital diabetes.

The participants’ individual characteristics were collected from Nantou
Community-based Integrated Screening (NCIS) database during 25/04/2001 to
01/07/2001, and 16/03/2002 to 28/08/2002. The individual characteristics included
socio-demographic characteristics (gender, age, education, marital status, religion and
occupation), health behaviors (smoking, drinking, eating betelquids, exercise and diet

habits) and personal and family health history.

Moreover, we obtained individual mental health data from Tsaotun Psychiatric Center
Department of Health (TTPC). TTPC developed a post-earthquake stress and mental
health survey for all residents in Nantou disaster area during 25/04/2001 to
21/10/2001 and 16/03/2002 to 26/09/2002. In this survey, the questionnaire included
three parts: the participants’ socio-demographic characteristics, 12-item versions of
the Chinese Health Questionnaire (CHQ-12), and SPAN. The CHQ is a
self-administered screening instrument used to identify non-psychotic psychiatric
disorders in community settings. Its reliability and validation had been verified
[32-35]. The SPAN is a brief four-item, patient rated, written screening instrument for

post-traumatic stress disorder (PTSD) [36].

Statistical analysis

We first compared the differences between two cohorts and understood the frequency
distribution of socio-demographic characteristics, health behaviors, mental health

score, and prevalence of chronic disease.

Then, we used logistic regression model to estimate odds ratio and its 95% confidence

intervals of the chronic disease prevalence between general residents and public



employees every six months during 01/01/1999 to 20/03/2002 by adjusting gender,
age, smoking, drinking, betelquids, and exercise habit and let public employees’
odds=1. In addition, we checked goodness-of-fit of all models and done regression
diagnostics including residual analysis, influence analysis, checking for

multicollinearity and detection of separation.

Moreover, we set up another two kinds of logistic regression models to evaluate the
association between chronic diseases and mental health. These models were
constructed with gender, age, smoking, drinking, betelquids, exercise habit, cohort,
CHQ score, SPAN score, and the time of attending TTPC’s survey as covariates. One
used total participants’ data and the other only used general residents’ data. In addition,
we checked goodness-of-fit of all models and done regression diagnostics including
residual analysis, influence analysis, checking for multicollinearity and detection of

separation.

Evaluating the relationship between QOL and biochemical indicators

Participants

After the 1999 Taiwan earthquake happened, we conducted a cross-sectional survey
for public employees who had either worked in the county government or one of the

13 town governments in Nantou County.

Data collection

The participants’ individual characteristics were collected from Nantou
Community-based Integrated Screening (NCIS) database during 25/04/2001 to

01/07/2001, and 16/03/2002 to 28/08/2002. The individual characteristics included



socio-demographic characteristics (gender, age, education, marital status, religion and
occupation), health behaviors (smoking, drinking, eating betelquids, exercise and diet

habit) and personal and family health history.

Self-reported questionnaires were sent out to all Nantou County public employees
during 30/07/2002 to 09/08/2002 and 26/03/2003 to 02/05/2003. The questionnaire
included three major parts: the participants’ socio-demographic characteristics,
experiences in the earthquake, and quality of life. The demographic data collected in
the questionnaire included the age, gender, marital status, education, and religion of
our participants. Six earthquake experience measures in our questionnaire included
house damages, evacuation, financial loss, financial hardship, bereavement, and
disruption of water supply. And the participants’ quality of life was measured by the
Taiwan version of WHOQOL-BREF, whose reliability and validity have been verified
previously (Yao, et al., 2002). There were 28 items that measured the physical,
psychological, social and environmental domains of health (The WHOQOL Group,
1998). The Taiwan version included two cultural-specific items, “face” (being
respected) in the social domain, and “food” in the environmental domain (Yao, et al.,
2002). The standardized domain scores were between 0 and 100. Higher scores
represent higher quality of life in each domain. WHOQOL-BREF has been used in
previous post-earthquake health studies (Wang, et al., 2000a; Wang, et al., 2000b; Lin,

2002).

Statistical analysis

We first understood the distribution of socio-demographic characteristics, health
behaviors, earthquake experience, biochemical indicators, and WHOQOL-BREF

SCOres.



Then, we used logistic regression model to evaluate the association between
biochemical indicators and WHOQOL-BREF scores and estimate odds ratio and its
95% confidence intervals. These models were constructed with gender, age, smoking,
drinking, betelquids, financial loss, financial hardship, bereavement, house damages,
and WHOQOL-BREF scores as covariates. In addition, we checked goodness-of-fit of
all models and done regression diagnostics including residual analysis, influence

analysis, checking for multicollinearity and detection of separation.

Evaluating the relationship between earthquake and low-birth weight

Participants

After the 1999 Taiwan earthquake happened, we conducted a longitudinal survey of

mother residing in the 13 towns of Nantou County.

Data collection

We conducted questionnaire to collect the information of the mothers of zero to three
year old infants during September to December in 2003, which was 2,661 copies, and
zero to one year old infants during July to October in 2004, which was 2,012 copies.
The total number of the questionnaire was 4,673. The information consisted of the
demographic data including the mother’s ID, name, birth, blood, height and weight,
and the infant’s ID, name and birth. In addition, we collected the smoking and
environmental tobacco exposure conditions during their pregnancy in this
questionnaire. All the questionnaire was conducted by training personnel of every
Township (Country) Public Health Center when the mother took the infants to the
Township (Country) Public Health Center for vaccine. Besides, we combined the

Nantou Community-based Integrated Screening (NCIS) database during 25/04/2001



to 01/07/2001, and 16/03/2002 to 28/08/2002 to compensate the missing data of the
height, weight and smoking condition in questionnaire by infants’ ID numbers. To
acquire the data of the infants, we used a computerized birth certificate registry
database of 1997-2003 from Ministry of Interior Department in Taiwan. From the
database, we obtained the ID of the mother and infants, the weight of infants, and
some potential risk factor of infant low birth weight, including the sex, parity of the

infants.

Study population

We linked the questionnaire information to the database of Ministry of Interior
Department in Taiwan by the infants’ ID numbers. After excluding the incomplete
cases and cases with no valid value, the number of total cases is 1593, and they were
divided into six groups. First, we defined the infant whose birth was before September
21, 1999 as non-exposure group. Then, the infants whose birthday were between
September 21, 1999 and July 20, 2000 (that is, subject whose pregnancy period
passed through September 21, 1999), were considered as exposure group 1. Moreover,
considering the long term effect of the earthquake, we divided the remained infants by
10 months as interval, resulting in other four groups: the one whose birthday were
between July 21, 2000 and May 20, 2001, whose birthday were between May 21,
2001 and March 20, 2002, whose birthday were between March 21, 2002 and January
20, 2003 and the birthday were between January 21, 2000 and December 31, 2003 (as

exposure group 2, exposure group 3, exposure group 4 and exposure group 5).

Statistic analysis

Among the six groups, descriptive statistics of all numeric variables, including means,

standard deviations, together with the proportions of all categorical variables were



calculated. Six independent group means were compared by means of ANOVA for
independent groups when the variables indicated normal distribution, otherwise
Kruskal Wallis Test was performed. Differences between group proportions were

examined by y” test.

The confounding variables about low birth weight are sex, parity, fetal number,
smoking condition during pregnancy, BMI, and accouchement age. To adjust these
confounders, logistic regression model was built and possible predictors were
examined. We calculate odds ratio and construct 95% confidence interval. Statistical

significance was assigned to p-values < 0.05.

Results

Evaluating the correlation between physiological health and mental health

Table 1 summarizes the characteristics of participants. The percentage of male public
employees is about 40% and is more than male general residents. Public employees
are younger than general residents and have smaller age variation. Public employees
have more positive health behavior but the number of those who take exercise
regularly is smaller. Moreover, the public employees’ mental health scores are both

smaller than general residents’.



Tablel. Frequency distributions of socio-demographic characteristics, health

behaviors, and mental health scores among 5390 public employees and

general residents in Nantou County, Taiwan.

Public employees General residents Total
N (%) N (%) N (%)

Gender

Male 111 (41) 1862 (36) 1973 (37)

Female 162 (59) 3255 (64) 3417 (63)
Smoke

No 234 (86) 3970 (78) 4204 (78)

Give up 33 (12) 317 (6) 350 (6)

Yes 6(2) 830 (16) 836 (16)
Drink

No 239 (88) 3766 (74) 4005 (74)

Give up 23 (8) 249 (5) 272 ( 5)

Yes 11 (4) 1102 (22) 1113 (21)
Betelquids

No 261 (95) 4455 (87) 4716 (88)

Give up 10 (4) 282 ( 6) 292 ( 5)

Yes 2(1) 380 (7) 382 (7)
Take exercise

No 165 (60) 2568 (50) 2733 (51)

Yes 108 (40) 2549 (50) 2657 (49)
Age

mean(SD) 47.0 (9.9) 54.9 (15.5) 54.5 (15.3)
Chinese Health Questionnaire (CHQ)

mean(SD) 1.7 (2.4) 2.5(3.1) 2.4 (3.0)
SPAN

mean(SD) 2.3(2.2) 3.0 (2.5) 2.9(2.5)

Table 2 shows that the prevalence of chronic diseases is not significantly different
between public employees and general residents before earthquake happened. In
half-year of post-earthquake, general residents’ risk of developing chronic respiratory
tract disease is about 1.7 times as public employees’ but their risks of other diseases

are not significantly different. After half-year to one year of post-earthquake, general



residents’ risk of developing ischemic heart disease, essential hypertension and
chronic respiratory tract disease is about 1.7, 1.8 and 1.8 times as public employees’,
but their risks of other diseases are not significantly different. After one year to one
and half-year of post-earthquake, general residents’ risk of developing ischemic heart
disease and essential hypertension is about 2.1 and 1.7 times as public employees’,
but their risks of other diseases are not significantly different. As time goes by, we can
find the OR of ischemic heart disease, cerebrovascular disease, and arthropathy
increase, and the OR of diabetes decreases a little. Before one year of post-earthquake,
the OR of essential hypertension, chronic respiratory tract disease, atherosclerosis,

and hyperlipidaemia increase with time but decrease afterwards. (Figure 1)



Table 2. Logistic regression adjusted odds ratio (OR) and 95% confidence intervals of chronic disease prevalence of 4 observed periods during
1999.03.21 to 2001.03.21 between 273 public employees and 5117 general residents in Nantou County, Taiwan.

Observed Periods ?
Six months before 1999 Six months after 1999  Six to 12 months after 12 to 18 months after

earthquake (T») earthquake (T,) 1999 earthquake (T ) 1999 earthquake (T )
Diabetes (1CD9=250) 12(0.6-2.3) 1.1(0.6-1.8) 1.0 (0.6-1.5) 1.0 (0.6-1.5)
Ischemic heart disease

1.3(0.7-2.4) 1.4(0.8-24) 1.7(1.0-2.8)* 2.1(1.2-3.5)*
(ICD9=410-414)
Essential hypertension

1.3(0.8-2.3) 1.5(1.0-2.5) 1.8(1.1-2.8)* 1.7(1.1-2.6) *
(1CD9=401)
Cerebrovascular disease

2.0(0.5-8.5) 2.2(0.7-7.1) 2.8(0.9-89) 3.1(1.0-9.8)
(1CD9=430-438)
Chronic respiratory tract

1.3(0.8-2.3) 1.7 (1.0-2.7 )* 1.8(1.1-2.7)* 1.4(1.0-2.1)

disease (ICD9=490-493)
Atherosclerosis (1CD9=440) 1.4 (0.2-11.7) 2.5(0.3-19.1) 2.9(04-21.4) 1.7 (0.4-7.3)
Hyperlipidaemia
(ICD9=2720-2721)
Arthropathy (ICD9=710-719) 1.2(0.9-1.7) 12(0.9-1.7) 12(09-1.6) 1.3(0.7-1.7)

1.1(0.5-2.5) 1.4 (0.6-3.1) 1.5(0.7-3.4) 1.2(0.6-2.3)

“T1:1999.03.21~1999.09.20, T2: 1999.09.21~2000.03.20, T3: 2000.03.21~2000.09.20, T4: 2000.09.21~2001.03.20.

* P_value<0.05
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Figure 1. Logistic regression adjusted odds ratio (OR) of chronic disease prevalence
of 4 observed periods during 1999.03.21 to 2001.03.21 between 273 public
employees and 5117 general residents in Nantou County, Taiwan.

After adjusting relative risk factor of chronic diseases, the results of total participants’

OR of chronic diseases are similar to general residents’ in table 3 and 4. The risk of

people suffering from ischemic heart disease, cerebrovascular disease, and chronic

respiratory tract disease increase about 1.07, 1.03, and 1.04 times every one CHQ

score. The risk of people suffering from diabetes, and arthropathy increase about 1.06,

and 1.04 times every one SPAN score. We don’t find significantly different risk of

people suffering from other chronic disease by changing mental health scores.

The goodness-of-fit of all logistic regression models are passable because the
percentages of concordant pairs, discordant pairs, and tied pairs of all models are
between 70% to 80%, 20% to 30%, and less than 3%. And we don’t find any big

problem in our models by regression diagnostics including residual analysis, influence



analysis (plotting graphs of A;(; versus P with symbols proportional to AB and

checking [DFBETAS;y| ), checking for multicollinearity (calculating correlation matrix

of ,3 and VIF), and detection of separation.

Table 3. Logistic regression adjusted odds ratio (OR) and 95% confidence intervals of

chronic disease prevalence on mental health score, CHQ-12 and SPAN,
during 2000.09.21 to 2001.03.21 among 5390 public employees and general

residents in Nantou County, Taiwan.

Mental Health Score

CHQ-12

SPAN

Diabetes (ICD9=250)

Ischemic heart disease (ICD9=410-414)

Essential hypertension (ICD9=401)

Cerebrovascular disease (1CD9=430-438)

Chronic respiratory tract disease
(1CD9=490-493)

Atherosclerosis (1CD9=440)

Hyperlipidaemia (ICD9=2720-2721)

Arthropathy (ICD9=710-719)

0.99 (0.96-1.02)
1.07 (1.04-1.09 )*
1.03 (1.01-1.06 )*
1.03 (0.99-1.07)

1.04 (1.01-1.06 )*

0.98 (0.92-1.04)
0.99 (0.95-1.03)
1.02 ( 1.00-1.04)

1.06 ( 1.02-1.09 )*
1.02 (0.99-1.05)
1.01 (0.98-1.04)
1.03 (0.98-1.08)

1.01 (0.98-1.04 )

1.07 (0.99-1.15)
1.05 ( 1.00-1.08 )
1.04 ( 1.01-1.07 )*

* P-value<0.05



Table 4. Logistic regression adjusted odds ratio (OR) and 95% confidence intervals of

chronic disease prevalence on mental health score, CHQ-12 and SPAN,
during 2000.09.21 to 2001.03.21 among 5117 general residents in Nantou

County, Taiwan

Mental Health Score

CHQ-12

SPAN

Diabetes (ICD9=250)

Ischemic heart disease (ICD9=410-414)

Essential hypertension (ICD9=401)

Cerebrovascular disease (1CD9=430-438)

chronic respiratory tract disease
(1CD9=490-493)

Atherosclerosis (ICD9=440)

Hyperlipidaemia (ICD9=2720-2721)

Arthropathy (ICD9=710-719)

0.99 (0.96-1.02 )
1.06 ( 1.03-1.09 )*
1.03 ( 1.00-1.05 )*
1.02 ( 0.99-1.06 )
1.04 ( 1.01-1.06 )*

0.98 (0.92-1.05 )
0.99 (0.95-1.03 )
1.02 ( 1.00-1.04 )

1.06 ( 1.02-1.09 )*
1.02 ( 0.99-1.05)
1.01 (0.98-1.04)
1.03 ( 0.98-1.08)
1.01 ( 0.99-1.05)

1.07 ( 0.99-1.15)
1.05 ( 1.00-1.10 )*
1.04 ( 1.01-1.07 )*

* P-value<0.05

Evaluating the relationship between QOL and biochemical indicators

As shown in table 5, among the 553 public employees in our study, about 62% were

female, and their average age was 44.1 years old with SD 9.7. Out of the 553

participants, 84.8% were married, and 10.7%, 12.7%, 3.6% had smoking, drinking

and eating-betelquids habits. They had financial loss more than 499K, financial

hardship, bereavement, or house damages about 33.3%, 19.2%, 28.7%, and 18.3%.

Their mean (+SD) scores in the physical, psychological, social and environmental

domains of quality of life were 62.0 (£13.6), 56.2 (+14.7), 59.7 (+14.0), and 52.9

(+14.1) respectively.



Table 5. Description of socio-demographic characteristics, health behaviors,
earthquake experience and WHOQOL-BREF scores among public

employees in Nantou County, Taiwan.

N (%) mean (SD)
Gender Age
Male 210 (38.0) 44.1 (9.7)
Female 343 (62.0) |Physical domain
Marital status 62.0 (13.6)
not married 83 (15.2)  |Psychological domain
married 464 (84.8) 56.2 (14.7)
Smoke Social domain
No 491 (89.3) 59.7 (14.0)
Yes 59 (10.7)  |Environment domain
Drink 52.9 (14.1)
No 479 (87.3)
Yes 70 (12.7)
Betelquids
No 530 (96.4)
Yes 20 (3.6)
Financial loss
499K 369 (66.7)
=500K 184 (33.3)
Financial hardship
No 447 (80.8)
Yes 106 (19.2)
Bereavement
No 394 (71.3)
Yes 159 (28.7)
House damages
No 452 (81.7)
Yes 101 (18.3)

The results of biochemical tests were shown in table6. We divided the outcomes of
biochemical tests in to two groups: normal and abnormal, according to the standard
suggested by National Taiwan University Hospital. We found most of public

employees were normal. About 11.3%, 8.6%, 9.8%, 21.6%, 10.9%, 12.4%, 5.9%.,



38.0%, and 33.5% were abnormal on GOT, GPT, GLUAC, CHO, TRIG, UA, HDLC,

SBP, and DBP. 13.6% and 1.8% were positive on HBS and HCV.

Table 6. Frequency distributions of reports of biochemical tests among public

employees in Nantou County, Taiwan.

N Normal / Negative (%) Abnormal / Positive (%0)

GOT 550 88.7 11.3
GPT 550 91.5 8.6
GLUAC 550 90.2 9.8
CHO 550 78.4 21.6
TRIG 550 89.1 10.9
UA 550 87.6 12.4
HDLC 443 94.1 59
SBP 487 62.0 38.0
DBP 487 66.5 33.5
HBS 550 86.4 13.6
HCV 550 98.2 1.8

After adjusting gender, age, smoking, drinking, betelquids, financial loss, financial
hardship, bereavement, and house damages, the results of participants’ OR of
abnormal reports of biochemical tests are shown in table 7. The risk of people with
abnormal reports of biochemical tests increased between 0.96 and 1.03 times every
one WHOQOL-BREF score. We didn’t find significantly different risk of people with

abnormal reports of biochemical tests by changing WHOQOL-BREF scores.



Table 7. Logistic regression adjusted odds ratio (OR) and 95% confidence intervals of
reports of biochemical tests on WHOQOL-BREF among public employees

in Nantou County, Taiwan.

Physical domain Psychological domain  Social domain  Environment domain

GOT 1.00 (0.98,1.02) 0.99  (0.97,1.01) 099 (0.97,1.01) 1.00  (0.98,1.02)

GPT

1.00 (0.97,1.02) 099  (0.98,1.02) 0.99 (0.97,1.02) 1.00  (0.98,1.02)

GLUAC 1.02 (1.00,1.05) 1.00  (0.99,1.04) 1.02 (0.99,1.04) 1.02  (1.00,1.04)
CHO 1.01 (0.99,1.03) 1.01 (0.99,1.02) 1.01 (0.99,1.03) 1.01 (0.99,1.02)
TRIG 099 (0.97,1.01) 1.02  (1.00,1.04) 1.01 (0.99,1.03) 1.00  (0.98,1.02)

UA

0.99 (0.97,1.01) 1.0l  (0.99,1.03) 1.0l (0.99,1.03) 0.99  (0.97,1.00)

HDLC  1.03 (1.00,1.07) 1.01  (0.98,1.04) 099 (0.96,1.02) 1.02  (0.99,1.05)

SBP 0.99 (0.98,1.01) 0.99 (0.98,1.01) 0.99 (0.98,1.00) 0.99  (0.98,1.00)
DBP 1.00 (0.98,1.01) 0.99  (0.98,1.01) 099 (0.97,1.00) 1.00  (0.98,1.01)
HBS 1.01 (0.99,1.02) 1.01  (0.99,1.03) 1.01 (0.99,1.03) 1.02  (1.00,1.03)
HCV 0.96 (0.91,1.01) 0.97 (0.93,1.01) 1.0l (0.96,1.06) 0.97  (0.93,1.02)

Evaluating the relationship between earthquake and low-birth weight

A total number of 1593 infants were included in this study. The characteristics of
infants, including the frequencies of different birth weigh, fetal gender, parity, fetal
number, maternal smoking condition, BMI and accouchement age, are showed in
Table 8. Among the 1593 subjects, there were 432 (27.1%) subjects in non-exposure
group, 174 (10.9%) in exposure group 1, 136 (8.5%) in exposure group 2, 78 (4.9%)
in exposure group 3, 173 (10.9%) in exposure group 4 and 600 (37.7%) in exposure
group 5. The prevalence of low-birth weight among the six groups was between 6.9%-
11.0%, and there was no significant difference between the six groups. The mean
BMI and accouchement age of 1593 patients was 22.54 +3.78 and 28.83 + 5.38,
respectively. As presented in Table 8, we found some variables are significantly
different between different birth cohorts, including parity, smoking condition during

pregnancy, BMI, and accouchement age.



Table 8. Descriptive statistics of all variables among the six groups of infants born between 1997 and 2003 in Nantou County.

Groups * Non-exposure group Exposure group 1 Exposure group 2 Exposure group 3 Exposure group 4 Exposure group 5 Total
Variable N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Birth weight

Birth weight 2500 33(7.6) 12(6.9) 15(11.0) 8(10.3) 13(7.5) 55(9.2) 136 (8.5)

Birth weight 2500 399(92.4) 162 (93.1) 121 (89.0) 70 (89.7) 160 (92.5) 545(90.8) 1457 (91.5)
Gender

Male 223 (51.6) 91(52.3) 72(52.9) 45 (57.7) 77 (44.5) 233 (53.8) 831(52.2)

Female 209 (48.4) 83 (47.7) 64 (47.1) 33(42.3) 96 ( 56.5) 277 (46.2) 762 (47.8)
Parity*

1 116 (26.9) 44 (25.3) 39 (28.7) 20(25.6) 65 (35.6) 260 (43.3) 544 (34.2)

2 159 (36.8) 60 (34.5) 50 (36.8) 27 (34.6) 66 (38.2) 244 (40.7) 606 ( 38.0)

3 115(26.6) 46 (26.4) 35(25.7) 20(25.6) 68 (16.2) 64 (10.7) 308 (19.3)

>4 42(9.7) 24(13.8) 12 (8.8) 11(14.1) 14(8.1) 32(5.3) 135 ( 8.5)
Fetal number

1 417 (96.5) 168 (96.6) 132 (97.1) 76 (97.4) 171 (98.8) 576 (96.0) 1540 (96.7)

2 15 (3.5) 6(3.5) 4(2.9) 2(2.6) 2(1.2) 21(3.5) 50(3.1)

3 0 0 0 0 0 3(0.5) 3(0.2)
Smoke during pregnancy*

Yes 33(7.6) 24 (13.8) 12(8.8) 8(10.3) 29 (16.8) 65(10.8) 171 (10.7)

No 399(92.4) 150 (86.2) 124 (91.2) 70 (89.7) 144 (83.2) 535(89.2) 1422 (89.3)
BMI*

Mean (Sd) 23.1(3.9) 23.1(3.9) 23.5(4.3) 23.6(4.0) 23.1(4.0) 21.4(3.2) 22.5(3.8)
Accouchement age*

Mean (Sd) 30.0 (4.9) 29.5(5.2) 30.1(5.2) 31.0 (4.8) 28.5(5.5) 27.3(5.5) 28.8(5.4)




*Non-exposure group: subject whose birthday is before September 21 ,1999;

Exposure group 1: subject whose birthday is between September 21,1999 and July 20, 2000.

(subjects whose pregnancy period passed through September 21 ,1999).

Exposure group 2: subject whose birthday is between July 21, 2000 and May 20, 2001
Exposure group 3: subject whose birthday is between May 21, 2001 and March 20, 2002
Exposure group 4: subject whose birthday is between March 21, 2002 and January 20, 2003

Exposure group 5: subject whose birthday is between January 21, 2000 and December 31, 2003

* p<0.05



The low birth weight data set in Table 8 presents six factors associated with low-birth
weight: exposing earthquake or not (six groups), fetal gender (female and male),
parity (four categories), and mother’s accouchement age, smoking condition (yes or
no), and BMI. We fit a logistic regression model using all these to predict whether the
infant’s birth weight was lower than 2500g (y =1). Table 9 shows the results of
logistic regression adjusted these factors.

Table.9. Logistic regression adjusted odds ratio (OR) and 95% confidence intervals of
low birth weight in Nantou County, Taiwan

Odds Ratio 95% Confidence Intervel
Smoking condition (Y vs. N) 1.16 0.67 2.00
Accouchement age 0.98 0.95 1.02
BMI 1.01 0.96 1.06
Fetal gender (F vs. M) 1.10 0.78 1.57
Parity

(=4 vs. 1) 1.04 0.53 2.03
(3vs. 1) 0.86 0.51 1.45
(2vs. 1) 0.74 0.49 1.13

Exposure group
(group 1 vs. group 0) 0.87 0.44 1.73
(group 2 vs. group 0) 1.50 0.79 2.85
(group 3 vs. group 0) 1.39 0.61 3.14
(group 4 vs. group 0) 0.93 0.47 1.82
(group 5 vs. group 0) 1.17 0.73 1.87

The odds ratio is 1.16 for smoking during pregnancy versus non-smoking during
pregnancy, 1.10 for female infant versus male infant, 0.983 for a unit increase of
maternal age, and 1.010 for a unit increase of BMI. As regards fetal parity, the odds
ratio is 1.04 for fetal number >4 versus fetal number=1, 0.86 for fetal number=3
versus fetal number=1, 0.74 for fetal number=2 versus fetal number=1. in the case of

earthquake exposure group, the non-exposure group defined as baseline data, the odds



ration is 0.87 for exposure group 1 versus non-exposure group, 1.50 for exposure
group 2 versus non-exposure group, 1.39 for exposure group 3 versus non-exposure
group, 0.93 for exposure group 4 versus non-exposure group and 1.17 for exposure
group 5 versus non-exposure group. As presents in Table 9, all 95% confidence
interval of odds ratios contain 1. Therefore, all six variables are not statistically

significant in low birth weight.

Discussion

Combining the studies of the three years, we could obtain the conclusions as

following:

1. The incidence rate of ischemic heart disease among public employee increased in
the two years after earthquake (2000-2001), and decreased in 2002; the incidence rate
of diabetes in 2000 higher than the baseline before earthquake, and decreased after
one year. The incidence rate of essential hypertension and respiratory tract disease

were lower than the baseline before earthquake.

2. After the long term analysis of data from Bureau of National Health Insurance
between 1999 and 2002, there were no increments of clinic visits number for the
ischemic heart disease, hypertension, diabetes and respiratory disease. However, there
were increments of clinic visit for the ischemic heart disease and diabetes after three
years letter of earthquake; clinic visits of respiratory disease increased within one year

letter of earthquake but there was no statistic difference after one year.

3. Clinic visits for diabetes and respiratory disease was higher among public
employees with financial difficulty. Public employees with housing damage were

determined with the higher clinic visits for ischemic heart disease and respiratory



disease. Clinic visits for ischemic heart disease, diabetes and respiratory disease were

higher among public employees with bereavement.

4. After comparing the prevalence of chronic diseases between public employee and
general population, we found general residents’ risk of developing chronic respiratory
tract disease is about 1.7 times as public employees’ in half-year of post-earthquake.
After half-year to one year of post-earthquake, general residents’ risk of developing
ischemic heart disease, essential hypertension and chronic respiratory tract disease is
about 1.7, 1.8 and 1.8 times as public employees’. After one year to one and half-year
of post-earthquake, general residents’ risk of developing ischemic heart disease and

essential hypertension is about 2.1 and 1.7 times as public employees’.

5. In evaluating the correlation between physiological health and mental health, the
risk of people suffering from ischemic heart disease, cerebrovascular disease, and
chronic respiratory tract disease increase about 1.07, 1.03, and 1.04 times every one
CHQ score. The risk of people suffering from diabetes, and arthropathy increase about

1.06, and 1.04 times every one SPAN score.

6. Among 3 categories of public employees, teachers had the highest scores of
WHOQOL, followed by public servants, and policemen and firefighters. Financial
loss and financial difficulty were two main components associated with public
employees’ quality of life after the earthquake. Marital and educational status had
positive effects toward quality of life; married public employees and the one with
college or university or above had higher quality of life. Furthermore, female had
higher quality of life in social domain then male, and the old had higher quality of life

in environmental domain.



7. Significant improvement of quality of life in four domains among public employees
had been observed in 2002 by comparing the quality of life surveys held in 2000,
especially in environmental domain. The public employee with financial difficulty
significantly decreased then the one with no financial difficulty in physical,
psychological and environmental domains; the public employee with financial loss
significantly decreased then the one with no financial loss in physical domain. Age,
gender, occupation, religious belief, marital and educational status and life style had

different effects among the four domains of quality of life.

8. The survey of health situation done in 2001 and 2002 showed that the residents
with completely or partially collapsed house-damage had higher SBP, DBP, UA but
lower HDLC then general victims in 2001, and higher DBP, UA, GOT but lower
HDLC in 2002. Among the 3 categories of earthquake survivors, residents with
completely or partially collapsed house-damage had the worst health situation and

highest proportion of cigarette smoking, alcohol drinking, and betel quid chewing.

9. Dividing the outcomes of biochemical tests into normal and abnormal showed that
about 11.3%, 8.6%, 9.8%, 21.6%, 10.9%, 12.4%, 5.9%, 38.0%, and 33.5% were
abnormal on GOT, GPT, GLUAC, CHO, TRIG, UA, HDLC, SBP, and DBP. 13.6%
and 1.8% were positive on HBS and HCV. The result of evaluating the relationship
between QOL and biochemical indicators revealed that there was no significant
different risk of people with abnormal reports of biochemical tests by changing

WHOQOL-BREEF scores.

10. Among the six groups of 1593 infants in the study, the prevalence rate of low-birth
weight was between 6.9%- 11.0% and the sexual ratio near to one. The major parity of

infants was below two and the most fetal number was one. There was about 10%



mother smoking during pregnancy, and the mean BMI and accouchement age of the

mothers of 1593 subjects was 22.54 +3.78 and 28.83 + 5.38.

11. After adjusting risk factor including exposing earthquake or not, fetal gender,
parity, mother’s accouchement age smoking condition and BMI, we found that there

was no statistical significant between earthquake experience and low-birth weight.

To summarize, our study showed that the 921 earthquake caused the short term health
effects including the increments in the incidence rate of ischemic heart disease and
diabetes, and worsen the ischemic heart disease, diabetes and respiratory disease,
increasing the clinic visits. In the long term effects of earthquake, it continued
affecting the patients with ischemic heart disease and diabetes, causing high clinic
visits after three years letter of earthquake. Furthermore, general residents’ risk of
chronic respiratory, ischemic heart disease and essential hypertension were higher
then public employee in half-year of post-earthquake, half to one year and one to one
and half-year. The risk of ischemic heart disease, cerebrovascular disease, chronic
respiratory tract disease, diabetes and arthropathy were affected by mental health
score. In the part of quality of life among public employee, we found that the
manpower and sources supplied by government or non-governmental circles truly
improved the quality of life of public employee. Besides, according to survey of
health situation, the residents with completely or partially collapsed house-damage
had worse health situation then housing or general population, and they had higher
frequency of unhealthy behaviors then other two populations, such as smoking,
drinking or betelquids. However, we couldn’t find that there was any relationship
between abnormal reports of biochemical tests and WHOQOL=BREEF scores. As
regards if earthquake experience contributed to the low-birth weight, the result of our

study showed that earthquake was not statistically significant in low-birth weight after



adjusting other risk factor of low-birth weight.

Therefore, there are some suggestions as below:

1. It is necessary to continue tracing and monitoring the patients with diabetes and

ischemic heart disease to identify the long term effects toward this population.

2. In consideration of lower risk of Ischemic heart disease, essential hypertension and
chronic respiratory tract disease among public employee, stable employment and
income are important factors toward the chronic disease prevalence and need to be

provided to the victims.

3. The risk of suffering chronic disease could be decreased by providing the program

about improving the mental health.

4. In order to improve the quality of life among the residents with completely or

partially collapsed house-damage, there should provide more financial supplements.

5. To improve the health situation of the population with heavy damage, there must be

more comprehensive program about medical treatment and health promotion.
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