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ABSTRACT 

On August 17th, 1999, an earthquake measuring 7.4 on the Richter 
scale killed approximately 15,000 people in Turkey. The effects of this 
earthquake on 420 Turkish college students were investigated by the 
Impact of Events Scale-Revised (IES-R; Weiss & Marmar, 1997) and 
some demographic questions. Subjects' responses were studied in terms 
of intrusion, avoidance, and hyperarousal. Results show that students had 
intense experiences related to the event. More specifically, women 
showed more symptoms compared to men; displayed significantly more 
indications of post-traumatic stress disorder (PTSD); and showed more 
vulnerability. The present study showed that higher achieving students 
were affected more severely than lower achieving counterparts from the 
earthquake. Results were discussed in relation to the relevant literature. 
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OZET 

17 Ağustos 1999'da 7.4 Rikter ölçeğinde bir deprem, Türkiye'de 
yaklaşık 15.000 insanın ölümüne neden olmuştur. Bu depremin psikolojik 
etkileri, 420 üniversite öğrencisi üzerinde, Revize Edilmiş Olayın Etkileri 
Ölçeği kullanılarak incelenmiştir. Öğrencilerin bu ölçeğe verdikleri 
cevaplar, ölçeğin üç alt boyutu olan Zorlama (Intrusion), Sakınma 
(Avoidance) ve Aşırı Uyarılma (Hyperarousal) açısından incelenmiştir. 
Sonuçlar öğrencilerin olaydan (deprem) aşırı etkilendiklerini göstermiştir. 
Sonuçlar cinsiyet boyutunda karşılaştırıldığında, bayan öğrencilerin 
erkeklere oranla daha çok semptom belirtisi ve daha çok travma sonrası 
stres hastalığı belirtileri gösterdiklerini belirtmektedir. Bu da, kız 
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öğrencilerin depremden daha çok etkilendiği sonucunu doğurmaktadır. 
Ayrıca, sonuçlar akademik anlamda yüksek başarılı öğrencilerin düşük 
başarılılara oranla bu olaydan daha fazla etkilendiklerini göstermektedir. 
Sonuçlar ilgili literatür bağlamında tartışılmıştır. 

Anahtar Sözcükler: Deprem Etkisi, Olayın Etkileri Ölçeği, 
Üniversite Öğrencileri, Travma Sonrası Stres Hastalığı 

After normal populat ions ' exposure to t raumat ic d isasters such as 
ear thquakes , f ire, and thunders to rms, psychological d istress may be 
exper ienced by the members of the soc iety (Goen j ian , Na jar ian , Pynoos , 
Ste inberg, Manouk ian , Tavos ian , & Fai rbanks, 2000 ; Karancı & Rüsteml i , 
1995). A m o n g these, post t raumat ic s t ress d isorder (PTSD) , depress ion , and 
anxiety are the most c o m m o n psychologica l s y m p t o m s . In assess ing the effects 
of such t raumat ic events, two of the most common ly used measu remen t 
inst ruments are the Impact of Events Scale ( IES; Horowi tz , Wi lner , & A lvarez, 
1979) and the IES-Rev ised ( IES-R; We iss & Marmar , 1997). More specif ical ly, 
s tudies of ear thquakes have employed the IES and the IES-R to measure the 
impact of these d isasters on the dif ferent samp les (e.g., Carr , Lew in , Carter, & 
Webster , 1992; Kaltreider, Grac ie , & LeBreck, 1992; Lundin & Bodegard , 1993; 
Paton, 1990) . 

On Augus t 17th, 1999, an ear thquake measur ing 7.4 on the Richter scale 
kil led around 15,000 people in the northern part of Turkey. The epicenter of the 
ear thquake was approx imate ly 150 k i lometers distant f rom the Turkey 's most 
populous city, Istanbul. A l though, there have been few studies that have 
speci f ical ly invest igated the effects of the ear thquake in Turkey among genera l 
populat ion (i.e., Başoğ lu , Kılıç, Şa lc ıoğ lu , & L i vanou , 2004 ; Başoğ lu , Şa lc ıoğ lu , 
& L i vanou , 2002 ; L i vanou , Başoğ lu , Şa lc ıoğ lu , & Ka lender , 2002 ) , the event 's 
psychological effects was not s tudied in relation to col lege s tudents . 

In the recent years, severa l research s tud ies invest igated the af termath 
effects of ear thquakes in di f ferent parts of the wor ld on var ious populat ions (i.e., 
Goenj ian et al., 2000 ; L ima, Pai, Santacruz, & Lorano, 1 9 9 1 ; Shaley, F reedman , 
Per i , Brandes, Sahar, Orr, & P i tman, 1998; Sharan , Chaudhary , Kavathekar , & 
Saxena , 1996; W a n g , G a u , Sh in fuku , Zhang , Zhao , & Shen , 2000) . For 
example , Goenj ian et al. (2000) assessed the f requency and sever i ty of 
post t raumat ic stress react ions among 179 elder ly and younger adult v ic t ims 
after the 1998 ear thquake in A rmen ia . Subjects were interv iewed regarding the 
P T S D symp toms 1.5 years af ter the ear thquake. The authors found a st rong 
and signi f icant associat ion between high intensity scores and a d iagnos is of 
PTSD. In the study, 8 8 % of the 40 subjects met the P T S D criteria of the 
Amer i can Psychiatr ic Assoc ia t ion (2000) . Ana lyses also indicated that the 



The Psychological Effects of an Earthquake on Turkish College Students 127 

elderly, w h o had the highest exposure , scored s igni f icant ly h igher than the other 
g roups . 

In another study, W a n g et al. (2000) found that PTSD w a s a c o m m o n 
response after exposure to an ear thquake in C h i n a . They descr ibed the rates of 
P T S D in two groups wi th di f ferent levels of sever i ty of exposure to the 
ear thquake. Samp les were col lected f rom two vi l lages: Vi l lage A w a s 10 km 
away f rom the epicenter, and vi l lage B, located 0.5 k m f rom the epicenter. The 
assessments took place three months and nine months after the ear thquake. 
S ix months later, the subjects were reassessed. A compar ison of P T S D rates 
be tween subjects f rom the two vi l lages revealed that the residents of vi l lage A 
had higher P T S D rates than the residents of vi l lage B had th roughout the study. 
Res idents in bo th vi l lages showed the s a m e t rend of an increasing rate over 
t ime, a l though the di f ference w a s more pronounced among the residents of 
vi l lage B, where the rate increased f rom 8.5% to 14 .3% between three and nine 
months after the ear thquake. Overa l l , the rates of onset of ear thquake related 
P T S D were 18 .8% within 3 months and 2 4 . 2 % wi th in nine months . T h u s , the 
rate of P T S D w a s found to be 4 1 . 4 % within nine months . This s tudy also 
sugges ted that it took t ime for s o m e vict ims to deve lop the full cr i terion 
symp toms of P T S D after the t raumat ic exposure . The most signi f icant f inding 
w a s that the residents of the vi l lage wi th the lower initial exposure to the effects 
of the ear thquake had a h igher P T S D rate. 

Sharan et al. (1996) s tud ied psychiatr ic morbid i ty after the '93 ear thquake 
in India. The researchers used an open-ended interview to quest ion the 
subjects on var iables such as anxiety, depress ion , de lus ional th ink ing, and 
neurocogni t ive d is turbances. Subjects were asked to refer to only the past two 
weeks when answer ing such quest ions. They found that the most f requent 
symp toms were sadness (75%) , s leep d is turbance (75%) , au tonomic symp toms 
(61%) , d imin ished appet i te (52%) , reduced invo lvement with the external wor ld 
(52%) , preoccupat ion wi th the dead and property loss (50%) , aches and pains 
(39%) , avo idance of site and feel ings (39%) , start le react ion (38%) , and 
intrusive imagery (34%) . Thir ty- three subjects (59%) had psychiatr ic d isorders. 
The most f requent d iagnos is were P T S D (23%) , major depress ion (21%) , 
ad jus tment d isorder wi th anx ious mood (11%) , ad jus tment d isorder with mixed 
emot ional features (9%) , and panic d isorder (2%) . Psychiatr ic morbid i ty w a s 
most f requent in females . There was also a relat ion between the death of a f i rst-
degree relative and major depress ion . 

Basog lu et al. (2002) examined the sever i ty of P T S D and depress ion 
a m o n g the '99 ea r thquake surv ivors in Tu rkey wi th a s a m p l e of 1,000 peop le . 
T h e y found that t he es t imated rates of P T S D and depress ion we re 4 3 % and 
3 1 % , respect ive ly . They a lso found that t raumat i c s t ress s y m p t o m s related to 
more intense fear dur ing the ea r thquake , being a fema le , hav ing been t rapped 
under rubble, decease of a fami ly member , prev ious psychia t r ic i l lness, 
par t ic ipat ion in the rescue work , and educat iona l level . Avo idance w a s the 
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most c o m m o n s y m p t o m . In ano ther s tudy, Basog lu et al. (2004) s tud ied the 
preva lence of P T S D and depress ion after a per iod of 14 mon ths f rom the 
ea r thquake . The samp les of the s tudy w e r e s imi lar to the present s tudy 's 
samp le in that t hey were se lec ted f rom the ep icenter and a subu rb of Is tanbu l , 
100 km f rom the epicenter . The rates of P T S D and dep ress ion comorb id wi th 
P T S D were 2 3 % and 1 6 % at the ep icenter , respect ive ly and 1 4 % and 8 % in 
Is tanbul . The s t ronges t pred ic tor of t raumat i c s t ress s y m p t o m s w a s fear 
dur ing the event . S ign i f icant re lat ions we re also found in relat ion to being a 
fema le , prev ious psychiat r ic i l lness, d a m a g e to home , part ic ipat ion in the 
rescue work , and the loss of c lose ones . 

There have been few studies that have invest igated the effects of the 
ear thquake in Turkey (i.e., Basog lu , et al . , 2002 ; 2 0 0 4 ; L ivanou, et a l . , 2002 ) . 
Howeve r , a review of the l i terature showed no research s tudy that focused 
speci f ical ly on the col lege s tudents and invest igated how they were affected 
f rom the ear thquake in Turkey. There fore , the major purpose of the present 
s tudy was to invest igate the effects of the ear thquake on col lege s tudents in 
Turkey, three or four months after the disaster, in relat ion to intrusion, 
avo idance, and hyperarousa l . 

METHOD 
Sample 
Four hundred twenty Turk ish col lege s tudents whose ages ranged f rom 

17 to 32 years ( M = 20.44, SD = 2.10) responded to the Impact of Events Sca le-
Revised ( IES-R; We iss & Marmar , 1997). Of the s tudents , 203 were men 
(48.3%) and 217 were w o m e n (51.7%). The major i ty enrol led in the col leges of 
business (27.6%) fo l lowed by the col leges of physical sc iences (18.3%), and 
educat ion (16 .4%) . Approx imate ly 7 0 % of the s tudents had grade point 
averages of 3.00 or h igher out of 4 .00. 

Instrument 
The IES-R w a s used to col lect the data in the present s tudy. The original 

scale w a s deve loped by Horow i t z and co l leagues in 1979 as a short sel f - report 
to measure the levels of responses to speci f ic t raumat ic events. The original 
fo rm had two categor ies: Intrusion and avo idance as the pr imary doma ins of 
measurement . We iss and Marmar (1997) suggested that despi te the usefu lness 
of the original IES, comple te assessment of the response to t raumat ic events 
wou ld require the assessment of response in the doma in of hyperarousal 
symp toms and they deve loped a set of seven addi t ional i tems to measure 
hyperarousa l . These i tems were randomly interspersed wi th the exist ing seven 
intrusion and eight avo idance i tems of the original IES. There fore , the Impact of 
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Event Sca le-Rev ised ( IES-R) consisted of 22 i tems, all the i tems f rom the 
original IES plus 7 new i tems. 

There are severa l s tudies that invest igated the psychometr ic propert ies of 
the original IES (Dyregrov, Kuterovac, & Barath, 1996; Horowi tz , et a l . , 1979; 
McDona ld , 1997; Schwarzwa ld , So lomon , We isenbe rg , & Mikul incer, 1987; 
Z i lberg, We iss , & Horowi tz , 1982). The psychometr ic propert ies of the IES-R 
have also been invest igated by We iss and Marmar (1997) with the data f rom 
two dif ferent studies. The first s tudy w a s on 429 emergency personals, including 
po l icemen, f i ref ighters, paramedics , and emergency medica l technic ians. 
Internal cons is tency coeff ic ients for Intrusion, Avo idance , and Hypera rousa l 
were .87, .85, .79 (for t ime I data) , respect ively and .87, .86, .79 (for the second 
wave ) . The second group of subjects compr ised of people w h o exper ienced the 
Nor thr idge ear thquake in LA area. There w a s a total of 197 workers who 
part ic ipated in the study. For this g roup , est imated internal cons is tency 
coeff ic ients for Intrusion, Avo idance , and Hyperarousa l were also found as . 9 1 , 
.84, and .90,respect ively. 

The scale 's val idi ty and reliabil ity for the Turk ish col lege s tudents were 
recent ly invest igated (Balog lu , 2003) by an exploratory factor analys is and 
internal cons is tency and spl i t -hal f reliability. An exploratory factor analysis w a s 
conducted to invest igate the IES-R's construct val idi ty on the Turk ish sample . A 
principal componen t analys is and an obl imin rotation wi th Ka iser normal izat ion 
indicated three componen ts that accounted for 4 3 . 4 1 % of the total var iance. 
The first componen t (Intrusion) had an e igenvaule of 6.68 and accounted for 
3 0 . 3 6 % of the total var iance. The second componen t (Avoidance) had an 
e igenvalue of 1.67 and accounted for 7 .66% of the total var iance. The last 
componen t (Hyperarousal ) had an e igenva lue of 1.18 and accounted for 5 .38% 
of the total var iance. Table 1 shows the three componen ts and the i tem 
loadings. 

The scale 's reliabil i ty w a s invest igated by internal cons is tency and spli t-
half reliabil i ty scores. Both Cronbach a lpha and Spea rman -B rown spl i t -half 
reliabil ity scores for the total sca le we re .88. W h e n each scale 's reliabil i ty w a s 
invest igated, it w a s found that the Intrusion had a C ronbach a lpha score of .68 
and spl i t -half reliabil i ty score of .69. The Avo idance had a Cronbach a lpha score 
of .79 and spl i t -half reliabil i ty score of .79. The Hyperarousa l had a Cronbach 
a lpha score of .81 and spl i t -half reliabil ity score of . 8 1 . 



130 Mustafa Baloglu Morag B. Harris, Cengiz Karagözoglu 

Table 1: IES-R Item Loadings Among the Three Components 

Items 

I avoided letting myself get upset when I 
thought about it or was reminded of it. 
I felt as if it hadn't happened or wasn't 
real. 

I stayed away from reminders about it. 
I tried not to think about it. 
I was aware that I still had a lot of feelings 
about it, but I didn't deal with them. 
My feelings about it were kind of numb. 
I tried to remove it from my memory. 

I tried not to talk about it. 
Any reminder brought back feelings about 
it. 
I had trouble staying asleep. 
Other things kept making me think about 
it. 
I thought about it when I didn't mean to. 
Pictures about it popped into my mind. 
I had waves of strong feelings about it. 
I had dreams about it. 
I felt irritable and angry. 
I was jumpy and easily startled. 
I found myself acting or feeling like I was 
back at that time. 
I had trouble falling asleep. 
I had trouble concentrating. 
Reminders of it caused me to have 
physical reactions, such as sweating, 
trouble breathing, nausea, or a pounding 
heart. 

Component I 
(Intrusion) 

.53 

.58 

.34 

.45 

.43 

.58 

.42 

.51 

Component II 
(Avoidance) 

Component III 
(Hyperarousal) 

.40 

.43 

.44 

.44 

.48 

.57 

.42 

.58 

.52 

.64 

.68 

.61 

.57 

I felt watchful and on-guard. .61 

Procedure 
One month after the ear thquake in Turkey, the survey packets ( including 

the IES-R and a set of demograph ic quest ions) were sent to Tu rkey . S tudents 
were contacted in their c lasses and in formed about the s tudy . Mos t 
adminis t rat ions were conducted three (79.9%) or four (19.8%) months after the 
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ear thquake. Vo lun teer part ic ipants s igned a re lease fo rm and fil led out the 
packets in their c lassrooms. Af ter the complet ion of the surveys, they were 
debr iefed and given more detai led informat ion about the purpose of the study. 
They were also told to contact the invest igator if they needed more help. 

RESULTS 
Descriptive Results 
The part ic ipants were relat ively young , s ingle Turk ish men and w o m e n . 

At the t ime of the ear thquake, approx imate ly 4 7 % of t h e m were living wi th in 100 
k i lometers of the epicenter of the ear thquake. Most s tudents had relat ively 
intense exper iences wi th the event: 6 2 . 2 % visi ted the d isaster area and 53 .8% 
personal ly helped the people of the d isaster area. Abou t 27 % of the s tudents 
knew more than f ive people who died and approx imate ly 4 5 % knew more than 
five people w h o were injured as a result of the ear thquake. A n overwhe lming 
major i ty of the s tudents expected another severe ear thquake in the near future 
(83.6%). Over 67 % of the s tudents be l ieved that they could have d ied dur ing 
the ear thquake. 

Rela t ionsh ips be tween the s tudy var iables were invest igated. It was 
found that "number of people that you knew w h o d ied" w a s signif icant ly related 
wi th scores on Avo idance (r = .22, p < .01) and Hyperarousa l (r = .16, p < .01), 
but not with Intrusion (r = .08, p > .05). "number of people that you knew w h o 
were hurt" w a s signi f icant ly related only wi th Avo idance (r = .17, p < .01). 
Phys ica l locat ion at the t ime of the ear thquake was negat ively related both with 
Avo idance (r = - . 1 1 , p < .05) and Arousa l (r = - .13, p < .05). 

Group Comparisons 
Compar isons were made based on the s tudents ' gender , age, course of 

study, and grade point averages (GPA) . W h e n compared on gender , stat ist ical ly 
s igni f icant ly more w o m e n "felt as if they were in a d r e a m " (Chi square = 3.27, p 
< .04) and were "seeing th ings in a tunnel or other kind of s t range v iew" (Chi 
square = 4 .72, p < .02). Older s tudents felt s igni f icant ly more "as if they were 
watch ing th ings like an observer or spectator" than younger s tudents (Chi 
square = 9.55, p < .01). 

IES-R Comparisons 
Table 2 shows the means and s tandard deviat ions for the total g roup , 

men and w o m e n on the IES-R. 
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Table 2: IES-R Means and Standard Deviations for the Total Group, Men, and Women 
Total Group Men Women 

M SD M SD M SD 
Intrusion 20.20 6.01 19.29 5.89 21.05 6.01 
Avoidance 17.23 6.10 15.86 5.80 18.52 6.11 
Hyperarousal 15.71 6.46 14.64 6.03 16.71 6.70 

On all three IES-R scales, w o m e n scored signi f icant ly higher than men : 
Avo idance (t = 4.69, p < .0005), Intrusion (t = 3.14, p < .0005), and 
Hyperarousa l (t = 3.40, p < .0005). The only s igni f icant di f ference regarding 
s tudents ' age w a s found for the Intrusion scale ( F = 4.76, p < .009), where 
s tudents younger than 19 years scored signi f icant ly h igher ( M = 21.6 , SD = 5.9) 
than s tudents o lder than 21 years ( M = 19.4, SD = 6.2). 

Regard ing G P A , signi f icant d i f ferences among groups were found on the 
Intrusion and Hyperarousa l scales (p < .05). Students whose G P A s were B 
scored signi f icant ly h igher ( M =21.3, SD = 5.8) than s tudents whose G P A s were 
C or below ( M = 19.4, SD = 7.1) on the Intrusion sca le . Similar ly, s tudents wi th 
A averages scored signi f icant ly h igher on the Hyperarousa l scale (M = 16, SD = 
6.9) and B ( M = 15.6, SD = 6.1) than those with C or below average grades ( M 
= 14, SD = 6.3). N o signi f icant d i f ference w a s found among dif ferent s tudy 
majors. 

DISCUSSION 
The present s tudy invest igated the effects of an ear thquake on col lege 

s tudents in Turkey. The s tudy w a s an important s tep in analyz ing the af termath 
effects of the event because it w a s conducted only after a short period of t ime 
f rom the disaster. The results show that s tudents reported intense exper iences 
wi th the ear thquake and this f inding is conf i rmed by the current l i terature on 
psychological d istress a m o n g the v ic t ims of such events (e.g., Basog lu , et al . , 
2002 ; L ima, et al . , 1989; McMi l len, Nor th , & Smi th , 2000) . W h e n it is cons idered 
that half of the sample were living wi th in the 100 k i lometers f rom the epicenter, 
intensity that the s tudents were exper ienc ing was not surpr is ing because more 
than half v isi ted the d isaster area and helped the v ic t ims, and a lmost one third 
knew more than f ive people d ied . The f inding is in ag reement with the l i terature 
that as the v ic t ims get physical ly c loser to the d isaster area, the impact of the 
event increases (Wang , et al. , 2000) . In addi t ion, because of the indicat ions of 
personal exposure to this t raumat ic event and high coverage in the media , an 
overwhe lming major i ty of the s tudents expected another severe ear thquake in 
near future. This expectat ion might also be a cause of the feel ings of intrusion, 
avo idance, or hyperarousal . 
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Signi f icant posit ive relat ionships were found between "number of people 
that you knew w h o d ied" and "number of people that you knew w h o were hurt" 
and the scores of Avo idance and Intrusion. A lso , the s tudents ' physical d is tance 
f rom the epicenter was negat ively related both with Avo idance and Arousa l . 
This indicated that greater proximi ty to the ep icenter caused more severe 
avo idance and hyperarousal s ymp toms . This f inding is also suppor ted by the 
previous s tudy conducted on a Turk ish sample by Basog lu et al. (2004) , whe re 
it w a s conc luded that fear dur ing the ea r thquake , d a m a g e to home, 
part ic ipat ion in rescue work , and the loss of c lose ones were s ign i f icant 
cont r ibutors to P T S D . However , the f ind ings are di f ferent f rom those of W a n g 
et al. (2000), where the invest igators found that despi te lower initial exposure , 
there were h igher effects of P T S D a m o n g subjects w h o were further away f rom 
the epicenter. In the present s tudy, s tudents who were further away f rom the 
epicenter reported lesser symp toms of avo idance and hyperarousa l . 
Unaccoun ted cultural factors might be the reason for the d iscrepanc ies be tween 
these studies. 

W o m e n in the s tudy reported more symp toms than men : They d isp layed 
signi f icant ly more indicat ions of P T S D such as feel ings of being in a d ream and 
seeing th ings in a tunne l , or other kind of s t range v iews. In all three scales (i.e., 
Intrusion, Avo idance , Hyperarousa l ) , w o m e n scored signi f icant ly higher. The 
results of the presents s tudy indicate that the d isaster had signi f icant ly more 
effects on this g roup and previous l i terature suppor ts this conc lus ion (Basog lu , 
et al . , 2002 ; Sharan , et al . , 1996). However , in other types of d isasters, this 
conclus ion might not be appropr iate (Madakas i ra & O 'Br ien , 1987; Phi fer, 
1990) . 

The present s tudy did show that h igher achiev ing s tudents were affected 
more severe ly and reported more intrusion and hyperarousa l symp toms 
compared to thei r lower achieving c lassmates . No di f ference w a s found in te rms 
of avo idance a m o n g these groups. A lso , no signi f icant d i f ference w a s found 
regarding intrusion, avo idance, or hyperarousal across dif ferent s tudy majors . 
Such knowledge argues for the need of intervent ion across all s tudents . It is 
sugges ted that intervent ion programs should be deve loped to help these 
s tudents . 

The present s tudy w a s l imited in severa l ways . First , the s tudy used 
convenient sampl ing method to recruit part ic ipants. The sample included 
vo lunteer s tudents and as s o m e studies show, vo lunteer responses might be 
dif ferent f rom those of the non-volunteers (Scheier, 1959). In addi t ion, col lege 
s tudents ' responses might be dif ferent f rom those of the genera l populat ion. 
Regard ing research des ign-re la ted l imitat ions, it is of note that all var iables were 
assessed through the i tems of a sel f - report instrument. Physio logical measures 
were not per fo rmed; and thus , d iscrepanc ies , if any, are not known between the 
sel f -report measures and other measures . Final ly, other sources that might 
have af fected the part ic ipants were not control led s ince the present s tudy was 
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not exper imenta l in nature. Finally, the long te rm effects of the ear thquake are 
still unknown because a fo l low-up of the sample w a s not done . This s tudy 
showed the effects of the event wi th in a l imited t ime per iod. 

A s a conc lus ion, the present s tudy w a s an important s tep in invest igat ing 
the effects of the ear thquake among col lege s tudents . No other previous s tudy 
had done that. Resul ts should be used with caut ion due to the l imitat ions of the 
study; however , most f indings were suppor ted by the l i terature. Further s tudies 
that use more detai led research des igns to invest igate longer effects of the 
ear thquake are still needed . 
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