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Factors Related to {F’urhitu:ré: Anchorm A Method

for Reducing Harm During Earthquakes

‘ Tom,o'ko Haraoka, ‘MN»S,, Shinya Hayasaka, PHD,,,.-Ghi’yoe' Murata, PhD,
Taiji 'Yamaoka, ME, and Toshiyuki Ojima, PhD-

apan is located on the Pacific Ring of Fire and

has a consxderablc dmount of seismic. activity.
Between 1994 and 2003, 20% of earthquakes
torldwide with a magnitude of 6.0 or higher occurred

in or close to Japan, Furthermore, between 1993 and

2009, 18 earthquakes with a magnitude of 6.0 or
higher occurred in Japan, resulting in 6788 deaths
and missing persons.’ In March 2011, the Great Fast
Japan. Barthquake and Lhe subsequent’ tsunami left
19 845 dead or mtssmw

Giv‘en these circumstances, national and regional
izations such as governmental departments,
rel’lud institutions, and citizen groups regularly
engage in efforrs. related to disaster mitigation to
reduce. earthquake danmge by the greatest extent
possible. Disaster mitigation éncompasses a rafige of
techniques including furniture anchoring, which
entails securinig fumiture and large horie ,applbianc‘es
to prevent them from falling over, Fumiture anchor-
ing is a disaster mitigation technique that reduces

harm to people when an earthquake occurs; past

carthquakes have demonstrated that falling furniture

is a factor in many fatalities and injuries. In the Great
Hanshin Awaji Earthquake that struck Kobe, Japan,
i 1995, 87.8% of the 5202 deaths and many of the
43 800 injuries were caused by fal hng furniture or
collapsing rooftops:” Moreover, of the main earth-

quakes that occurred it Japan between July 2003 and
Jane 2008, falling furniture was a factor in apprommately

30% to 50% of injuries. 4 According to research of the:

1990 Luzon, Philippines, Great Earthquake, 34% of
injuries were caused by falling book-shielves, and another
30% were caused by people being crushed under
heavy ohjcctsﬁ Because fatalities and ‘injuries during
an earthquake can be reduced by taking preemptive

‘measures; furniture anchoring is an important task for all

residents of Japan.

Similar w countermeasures for falling furniture,
architectural design and retrofitting based o new
earthquake-resistant building codes are also under way
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Firniture Anchoring for Earthquakes

in Japan and the United States to address causes of ham from
collapsing rooftops: Hawever,- buildings with earthquake:

- resistant designs are “constructed to flex and sway to

circumvent structural failure and collapse; evidence: from
the Noxthndgc Earthquake suggests that the danger of harm is
actually greater in such buildings due to falling objects and
shqkmg Therefore, furniture anchormg hias become even
more important for reducing the chance of harm to people in
huildings featuring eurrent earthquake-resistant desigrns.

Government and community organizations in Japan are
currently promoting furniture anchoring through various-risk
communication activities. These activities provide public
service messages; education, and training to residents and are
designed to communicate knowledge: ‘and techniques related
to risks of future earthquakes.

Risk comimunication is deﬁncd 4§ an interactive process -of

‘exchanging ‘information and opinions among risk assessors,

risk managérs, and other interested parties.’ " Rowan proposed
amodel describing phases.of. risk: commumcatmn designed for
promoting tisk mitigation behavior:® These: phaSez invelve
establishing credibility, raising awareness of ;

enacting risk prevention techniques.

Slovic has described perceptions of risk as 2 types of
subjective factors: dread tisk factors and unknown tisk

factors.»'® However, no research has elucidated the factors

dssocidted with actual furniture anchoring behavior and: the
influence on factors, Thus, the purpose of the study was to
reveal the factors associated with the practice of furniture
anchoring.

METHODS
Participants
The participants in this study were 3500 men and women

between the dges of 20 and 69 years who were randomly:

chosen from- an. official government resident registry for 2
cities in Shizuoka Prefecture, Japan. Anonymous question-
naires were mailed to.each participant, and the-questionnaires
were collected by mail afrer being completed hy - the
participants. Owing to missing or-changed addresses, surveys
could not be delivered to 54 individuals, resulting in a final

figure of 3446 who were actually surveyed. The survey period:

ranged from. July to August 2010,

The Shizuoka area was selected for this study for several
reasons. Current research holds that 4 large-seale earthquake,
exceeding magnitude 8.0, will occur with its epicenter at the
boundary of tectonic plates in the ocean region of Suruga
Bay, which lies in Shizuoka, a prefecture of Japan’s Tokai
region. This predicted éarthquake, which has tentatively
been named the Tokai Earthquake, is ‘expected because
strain energy has dccumulated in the earth’s crust in the

sk, deepening -
understanding of risk, gaining understandmg of solunons, and-

about the

Suriiga Bay 'regzon Also, 150 years have elapsed since the. last
major earthquake iy this region, which has witnessed a major
earthquake every 100 o 150 years. Therefore, a massive
earthiquake is expected to occur in this area at any time.™
The anticipated damage from such an earthquake is expected
to extend over a ldrge area, w a maximum number of

 fatalities ranging from 7900 to 9700 On the basis of these

predictions; the Shizuoka area was selected as the study site,
given: its location within a targeted anti-earthquake zone,
featuring a potentially high rate of fumiture anchoring.

The survey contains questtons on basie informatiori and
kai: Earthquakﬁ Basic information includes sex,
age, occupation, educational attainment, household composi-
tion, marital status, subjective economic status, type of

tesidence, whether the respondent personally requires special

assistance;, whether other members of the respondent’s
houschold require special assistance, whether the respon-
dent’s place of residence is in a high-risk area, whether the
respondent engages in furnitute anchomug, and, if not, teason

ipherisk-areas refer to the communities of

‘réspdixde its. that had a high collection: of buildings, steep

[and including cliffs; close proximity to the ocean or rivers, or
.soft ground Based on Japanese Cabinet guidelines, “residents

iz istanice” are defined as the elderly (275
yems old), those requmng nursing ‘care, foreign nationals,
infants, and pregnant women,™

Ttems associated with a future earthquake covered earthquake:
tisk awareness, tisk perception, earthquake knowledge (earth-
quake intensity, earthquake prediction information; and
emergency earthquake warnings), disaster preparedness infor-
mation from government to residents, the status of regional
disaster ‘preparedness activities, and the status of disaster
preparedness activities at places of work and schools. Risk
awareness was-discerned by assessing whether the participant
hiad viewed an earthquake intensity map or damage
predictions; and whether the participant knew the estimated
earthquake intensity and the potential damage within the
neighborhood. Perceptions of fisk were assessed by looking at
the respondent’s coneern: about a future earthquake, feelmgs
of anxiety, feelings. of urgency, Feéhngc of fear, predicted time
frame in which an earthquake is most likely to occur,
predicted material damage to their dwelling, and predicted
human damage to themselves ‘and their families. For the
disaster preparedness information provided by the govern:
ment to residents, the credibility, accuracy, and level of
understanding of government information, as well as whether
the residents obtained ample information, were asked.

Earthquake prediction information was-acquired from infor-
mation relating to the Tokai Earthq‘mke from tectonic plate
strain monitors for plate shppqge Furthermore, emergency
earthquake warmings referred to predictions and warnings
based on ohserved data from earthquake monitors near the
epicenter of an earthquake; these warnings are quickly
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dispatched to areas. that ‘are calculated to be hit by strong

tremors and are used to’ predict the intensity and estimated
aprival time of such tremors.!! This research was. conducted
with the consent of the Hamarats
Medicine Ethies Committee (No. 2;

3)-

Analysis

After computing some basic: StdtlSthb, X7 tests were. performed
o -assess the assocnamons between the varfous items and
furniture anchoring. Furthermore, crude and adjusted odds
ratios (ORs) and 95% Cls ‘were calcilated using logistic
regressioty analysis; sex, age, educationial attainment, house
hold composition, subjective économic status, and possession
of residence were: included in the models for the adjusted
ORs. The level of significance was P<C:05. The statistical
analysis software package SPSS for Wmdo»w {version. 17.0)
was used for thie analysis,

RESULTS

Of the 1735 quesmonn ites ret
responses; 6 were excluded ise ;
giving an eFfeLtwe respome rate af 50.2%.

irfed, there were 1729 valid
: sing: TeSpOnSes,

Table 1 lists the basic iters. of thie survey and the status of

furniture #nchoring, Respondents weré 51.9% men and
48.1% women, and the average age with standard deviation
was 50:1 £ 12.6 years. Furnitute anchoring was reported by
37.1% of the applicants. The top 3 reasons for not - anchoring
were apathy due to the hassle involved (22.5%), monetary
costs (11.0%), and potential scratching of furniture to rooms
(10:3%). ~

Table 2 shows the association of furniture anchoring’ with
basic information items. Fumiture anchoring was higher for
owned homes than for rented ones (39.9% vs 28.9%) and
higher for nonwoodeti structures. than for wooden. strictures
(41.3% v5.36.99%). Married respondenits, cohabiting husband
and wife, and those with higher income reported a higher
rate of furniture -anchoring (40:0%, 41.2%; and 41.4%,
respecrively). ,

Table 3 shows the association of furniture anchoring with
earthquake-related items: A high incidence of furniture

anchoring was observed for respondents who had- vxe\xcd"

earthquake. intensity maps ot damage predictions (48:5%

those who knew estimated earthquake intensity in their
residential neighborhood (44.4%), and those who knew.

potential damage ro their residential nexghborhood (43.9%).
A high incidence of furiiiture anchoring was.also repor red fot
those expressing a sense of urgency about earthquakes
(40.9%), anxiety (38.8%), concern about earthquakes
(38.6%), and fear of an earthquake occurring (37.7%).
When asked about the time frame in which an earthquake is
most likely to occut, the highest resporise was within 9-years
(43.7%). A high incidence of furniture anchoring was

v Univessity Schaol of

Furniture Anchoring for Earthquakes

| Basi¢ liformation ltemi ‘ n %
- Sex:
‘Male 888 51.9
Female 823 48,1
| Age(Mean = SD) . 50.1212.6
Statiis of furnitire: anchonng
Presently anichioring. 625 37.14
Presently. not anchoring
Tnterid to. anchor furniture in fiiture™ 832 49.3
Do not intend to anchor furniture in. future 229 13.6
"‘Ressons for not anchonng (rv=1061 multiple :
answars)
Apathy:due 1o the Hassle involved 187 225
Monetary costs 91 11.0°
itial scrafching of furniture and damage 86 10.3
10 Tooihs ‘
Not allowed to modify rented dwelling 83 10.0
No:sense:of urgency. . ‘82 9.9
- Not Knowing how to-@nch furniture 61 7.3
Uriclear whethe furni Foring is helpful 4] 49
Furriiture anchoring is rinecessary ) 36 4.3
Appea{ance NOrSens. ’ 27 32
No-object riesds fo be anchored 12 14+
Other' 53 64
No reagon 72 87

reported by respondents who understood the meaning of
emergency earthquake warnings (38.0%) and the meaning of
earthquake inrensity, earthquake magnitude, and seismic fault
activity (37.8%). It'was also reported by those who received
ample information on govermment disaster preparedness
(42.2%), and those who reported that the information is
credible (384%) and accurate (38.4%), and. that they
understand the information (38.1%). Furthermore, a high
intidence of furniture anchoring was found for-those who
reported: having participated in voluntary and workplace
disaster: preparedness activities (41.6% and 39.7%, respectively).

Table 4 shows. the ORs of the basic information items for
futniture anchoririg, Multivariate: adjustment revealed that
thie ftemas showing a.statistically significant-association with
furniture anchotmg wwere mafital statas (OR 1.39, 95% CI

; 105 1.84) and non-wooden structures (OR 140, 95% CI

-anchoring.

1.10-1.80).

Tabl‘é 5 lists ORs of earthquake-relared items for furniture
ltems. with statistically significanc ORs after
multivariate adjustment were having viewed an earthquake
intenisity map or damage predictions (OR 1.92, 95% CI 1.54-
2.39), followed by knowing estimated earthquake intensity
(OR 1.73, 95% CI 1.40-2.14) and potential earthquake
damage (OR 1.54, 95% CI 1.24-1.91) in theit residential
neighborhood.
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Basic Information Item

Sex
Female
Male
Age, ¥y
20-39
40-49
50-59
650-69
Education
Junior high school, high school
Technical school, junior college
University, graduate school, orhigher
Marital:status
Married
Not married (single, widowed, divorced)
Household composition
Living alone
Cohabiting husband and wife
Household where 2 generations live togethar
Household where 3 generations live together
Househald where =4 generations live together
Other
Occupation
Part-time employment
Full-time employment
Fulitime hamemaker, student, unemployed
Sel-emploved, freelance profession,
agriculture and forestry, fishery
Economic status
Higher income
Lower income
Possession of residence
Rent
Own )
Type of residence-
Apartment, apartment complex
Single-family house (2 or more stories)
Single-farnily house {1 story)
Structure.of residerce
Nonwooden structure
Waooden strusture
Unknownt
Respondent requires special assistance®
Yes
No
Household member requires special assistance®
Yes
No

area®
Yes
No

Respondent’s piace of residence is in-g high-risk -

Furniture-Anchoring

Incidence
[ %
305 379
315 36.4
137 34.9
S 141 383
139 342
197 40.5
333 36.2
118 354
166 40.7
501 400
115 28.0
'30 259
183 41.2
320 38.7
88 396
7 33.3
19 186
94 351
260 365
178 39.5
90 36.7
289" 41.4
332 34.1
90 289
534 39.9
103 324
444 389
78 348
198 41.3
412 369
13 250
) 37.2
583 37.1
268 369
319 382
386 36.6
235

380

18

«,001

<.001

<.C01

<001

8

02

1.0

2 Pregnant women, {hose requiring nursing care in everyday Iife, those

requiring assistance in everyday life, and people with disabiiities.

Y nfants, pregnant women, elderly persons (=75y), those requiring
nursing care in everyday life, those requiring assistance in everyday life,

pecple with disabilities, and foreign nationals.

® r-i[gh -risk areas refer to communities of respondents that had a high
coliection of buildings, steep land including cliffs, close proximity fo the

ocean or rivers, or soft ground.

For risk perception, high ORs were found for respondents
with concern abour earthquakes (OR 2.07, 95% Cl1 1.363.15),
a sense of utgency aboura future earthquake (OR 1.90, 95% CI
1.47:2.45), anxiety about an earthquake occurring (OR 1.79,
95% CI 1.27-2.51), and- expecting an’ earthquake to occur
within the next 9 years (OR 1.65, 95% CI 1.33-2.04).

A tendency to engage in furniture anchoririg was observed in
respondents expressing fear about an earthquake occurring.
Knowledge of the meaning of emergency earthquake warn-
ings (OR 1.67, 95% CI 1.12-2.48) and of -the meaning of
earthquake intensity (OR 1.54, 95% CI 1.01-2.35) was
statistically significant. Furthermore, the practice of anchor-
ing fumiiture was associated with the perceived accuracy of
disaster prevention information released by governments to

- residents (OR 1.68: 95% CI 1.17-2.42). The practice was also

associated with credibility (OR 1.67: 95% CI 1.17-2.39),
understanding the inforination (OR 1.59: 95% CI 1.08-2.33),
and receiving ample information (OR 1.52: 95% CI 1.23-

1.88). An association with furniture anchoring was also
observed for réspondents having repotted voluntarily partici-
pating in local disaster preparedness activities within the past
5 years (OR 140, 95% CI 1.12-1.75). However, no
association was observed for respondents Hiving with a person
who requires special assistance.

COMMENT

Results from a random survey of the general population
revealed several factors associared with furnirure anchoring.
These factors included risk awareness, risk perception, disaster
preparedness information provided by government to resi-
dents, knowledge of earthquakes, participation in local
disaster preparedness activities, nonwooden structures, and
marital status.

Risk Awareness

Having viewed an earthquake intensity map or damage
predictions, knowing estimated earthquake intensity, and
knowing potential damage were found to have an association
with fumitare anchoring. The general population can
understand earthquake risks in their residential neighbor-
hoods ‘and the potential effects of earthquakes, because
government zigenciés make wide use of 'pub'lic messages aimed
at the general population via the Internet, flyers, and
publications with regard to earthquake intensity maps,
damage predictions, estimated eéarthquake -intensity, and
potential damage: Frdik et al have suggested that in the
context of planning and mitigating earthquake damage,
estimated urban earthquake damage data should be dissemi-
nated to increase the awareness of the general public.'* By
recognizing estimated earthquake intensity and predicred
damage, individuals could gain awareness of earthquake risk
within their local communities. By understanding this risk,
the individuals would recognize the need for furniture
anchoring and would hence engage in such safery measures.
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Furniture Anchoring for Earthguakes
‘Furnitire-Arichofing Incidence ’
Earthijuake-Related Items n % P
Risk awareness.about a future sarthquake
Having viewed earthquake: intensity maps or-damage predictions.
Yes ' C 283 485 <001
No ) 353 317 :
Knowing estimated earthquake intensity in. residenitial neighborhood .
Yes . ' ’ ’ 334 ’ 44,4 <001
No 286 31.3
Knowing potential damage to-their residential néighberhoad
Yes , 275 - 439 <001
Ho ; 344, B < 1o
Risk perception about a futuresarthquake ’
Expressing concern ) i
Yes 589 386 <.001
No ) : 31 217
Feglings-of anxiety
Yes . 568 88 <007
No - o 51 248
Feglings of fear when an-eartfiquake ocours . :
Yes. ‘ 512 03
No . i : . . ; 8
Feelings of urgency. o ) : ) ) ) )
Yes ' : 512 409 <001
No : ‘ , 107 262
Time framg I which-an earthquake:is most hicely to occur :
© Within 9y ) . k ) 308 - 437 <001
After 10y o ; ’ . 289 319
Predicted human damage to self and family ‘ o
Death, serious injury, light injuty ' ) 572 C 313 43
No.damage o ) o . i 40 336 °
Predicted material damage to dwelling ‘ i . '
Complete destruction, partial destruction, someé-damage 572 389 A7
No damage 44 40.7
Knowledge of eatthquake
Knowledge of miganing of earthquake intensity, earthquake magnitude, selsmic fault activity
Yes ‘ ‘ 567 37.8 02
No 35 27.3
Knowledge of meaning of earthquake prediction information
Yes . 479 383 06
No . 131 33.0
Knowledge of meaning of emerfgency earthquake warhitigs
Yes 573 380 o1
No .38 271
Government disaster preparedness information provided to.residents
Credibility of the: information
Credible 574 384 002
Not crediple 49 266
Accuracy of the information ‘
Accirate B 575 384 002
Not scturate 48 26.8
Understanding the ‘information
Yes 578 381 01
No . : C 4] 26,6
Receiving ample-inforniation . -
Yes - ' 3719 422 <001,
No , 242 ‘ 312
Yoluntary disaster praparedness activities within the past 5y
Participated in local disaster preparedress:activities
Yes ’ o 347 416 <001
No ) 269 327
Participated in disaster preparedness activities at place of work and:schools
Yes . 282 - 397 {005
Ng 225 324
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