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We examine the kinds of information that can be obrained from well-
designed, standardized, population-based surveys and demonstrate that
some things which, in the past, have been considered barriers to the use of
surveys following disasters provide insights into postdisaster behavior and
may be advantageous. In specific, we examine: the use of standardized
surveys to compare community behavior across time, events, and locations;
the extent to which surveys represent the population of interest in the
aftermath of a disaster; the receptivity of respondents to being interviewed
after a disaster; the ability to utilize telephones for interviews after a disaster;
the extent to which the data collected in a survey are perishable and subject
to memory decay; the use of surveys as guasi-experimental designs for
obtaining information on “control groups”; the use of surveys as a source
of baseline or denominator data for ascertaining what other, more special-
ized datasets represent; the maintenance of verbal data collected within the
context of a survey for later postcoding and analysis; and the storage of
Surveys in archives for use in secondary analyses by other researchers.
Overall, we conclude that well-designed, standardized, population-based
Jurveys can provide an accurate picture of a community's behaviors and
attitudes with regard to disasters as well as describe the impact of a disaster
on a population.
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targeted for study; in other instances—probably in most instance:
representative sample will be drawn of the population, generally gg
probabilistic sampling procedures. For purposes of this discussion, the
collection instrument will be a structured questionnaire, not a record,
questionnaire can be administered either through the mail (e.g., Miletj,
O"Brien 1992), by telephone (e.g., Bourgue et al. 1993), or by face. .._;’
interview (e.g., Bolin and Bolton 1986). '

There is one problem with CATI procedures that must be recognized and
pas yet to be overcome. Response rates in telephone interviews are deter-
_mined by and highly correlated with the number and pattern of “callbacks”
nade (Aday 1996). “Callbacks™ refer to the number of times that an
mterviewer attempts to call a number, first, to determine whether it is a
‘household and thus eligible for inclusion, and, second, to complete an
interview with the designated respondent within a household. It is well-
known that callbacks result in completed interviews more quickly when the
pattern of attempts is varied across time of day and day of the week.
Unfortunately, to date, it is easier to vary callbacks productively when
interviews are conducted using paper-and-pencil techniques rather than the
computer. Setting up queues for callbacks on the computer takes substantial
programming and thus increases the relative cost of a callback more on the
gomputer than when data are collected using paper and pencil.
The Institute for Social Science Research at UCLA was among the first
university-based survey research centers to have a CATI system (in 1977),
and Turner's 1986 study of earthquake predictions was one of the first
studies to be partially conducted on a CATI system. To our knowledge,
since that time we are the only research group which has exploited the
advantages of using CATI systems to collect data following a disaster. In
collaboration with a consortium of researchers from UCLA and the County
Los Angeles, three waves of data were collected using random digit
ialing (RDD) and CATI procedures following the Northridge earthquake
January 17, 1994. Earlier we combined traditional paper-and-pencil
telep 1one interviewing data collection techniques with RDD sampling
'_‘:"ru ques following the Whittier Narrows and Loma Prieta earthquakes
sourque et al. 1993; Goltz et al. 1992; Russell et al. 1995). Farley and
oHers used a CATI system in interviewing Midwestern residents about the
Aber Bmwrﬁng prediction that there would be an earthquake on the New
Madnd fault (Farley et al. 1993).

Contemporary Survey Methodology

Over the last twenty years, the methods of conducting surveys have
revolutionized. In the 1970s the majority of population surveys y
administered using either face-to-face interviews or mail questionnaj
but by 1990, 95 percent of U.S. households had telephones (U.S, Ce
Bureau 1990), This close to universal saturation, combined with the redh
cost of telephone interviewing, respondents’ reluctance to admit inte;
ers into their homes, reduced English literacy, and the increased avai
of random digit dialing (RDD) and computer-assisted telephone intervi
ing (CATI) systems has resulted in telephone interviewing largely replac
face-to-face interviewing and mail questionnaires as the administra
procedure of choice. While telephones continue to be somewhat diffe
tially distributed across the population with saturation being po izl
high in moderate-sized, middle-class households in Metropolitar 5 atist
Areas (MSAs) outside the South, research conducted to date concludes
studies which utilize RDD procedures result in samples of the univer
households that are as representative as other methods (Aday 1996; Gre
and Kahn 1979).

Over the last decade, computer-assisted telephone interviewing (C.
procedures have increasingly replaced traditional paper-and-pencil m
ods for conducting telephone surveys. While only 3 of 30 acs -----'="':.
based survey research centers (10 percent) had CATI systems in 1
(Spaeth 1990), by 1993 21 of 25 such centers (84 percent) used €
systems (Bourque and Becerra 1993) for some portion of the studies ; Methodology
conducted. While more expensive in initial setup, once a -"'--'F..:_ Datasets Referenced for Examples
entered into a CATI system, a population-based survey can be i - The examples used in the remainder of this paper draw upon six datasets:
within a matter of days, sample parameters can be incorporated inte 2 Survey conducted after the Whittier Narrows earthquake of October 1.
program, and error-free analytical files are available within days @ "987; a survey conducted after the Loma Prieta earth quake of Oct be:rrl?1
completion of the data collection. The resultis better quality data colX 989, and four surveys conducted after the Nnrth?idge earth. flake of
closer in time to the index disaster when respondents are being inter¥ 17, 1994. All six surveys were conducted by teIePhonE using a

about a past disaster. 4; : : ,
P y _zbd questionnaire. Three of the six surveys (Whittier Narrows,
12 Prieta, and one Northridge survey) were conducted using traditional
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s and neighborhoods; the extent to which utilities went out; use of
jnwdiﬂ to obtain information; contact with officials and agencies after the
: es: adoption of preparedness and mitigation activities before and after
the index quake; and standard demographic data about the respondent and
._# household. The existence of this common information across surveys
acked in identical or highly comparable ways allows us to examine how
California residents do or do not differ across geographic areas, time, and
' earthquake event. Following the Northridge earthquake, we were also able
o ascertain the extent to which memory decay or enhancement occurs as
the time following the earthquake increases and to compare findings from
aspecialized sample to a series of population-based samples.

Whittier Narrows Sample. Between October 1, 1988 and May 1, 1989,
interviews were conducted in both English and Spanish with 690 residents
 of Los Angeles County. Random digit dialing (RDD) was used to obtain a
representative sample, with intentional oversampling of predesignated
gommunities in which the Modified Mercalli Intensity (MMI) isoseismals
egualed 7 (Monterey Park, Rosemead, El Monte, and South El Monte) or
'8 (Whittier). Within contacted residences, all persons over age 18 who
resided in the household on the day of the earthquake were enumerated, and
one resident was randomly selected for interview using the Kish method
(Kish 1965).

As Table 1 shows, interviews were conducted within the high-impact
area with 191 of the 254 useable telephone numbers identified. In the rest
of the county, interviews were conducted with 499 of the 1,190 useable
questionnaire was somewhat modified for use following the Loma - umbers. To complete an interview, up to 12 callbacks were made in the
earthquake, with the major change being the addition of the Civill ;'high-impactareaand up to five callbacks in the rest of the county. Assuming
Version of the Mississippi Scale for Post-Traumatic Stress (Keane : dlternately that all or none of the uncontacted numbers contained eligible
Wolfe 1990) and the inclusion of questions suggested by Norris for me  fespondents, a response rate of 75 to 80 percent was obtained within the
uring Post-Traumatic Stress Disorder (Norris 1990). Interviews follow :'hlsh‘impﬂcl area and 42 to 57 percent within the remainder of the county.
both the Whittier Narrows and Loma Prieta earthquakes averaged In the high-impact area, interviews were conducted an average of 511 days
minutes. Following the Northridge earthquake, the questionnaire was g after the earthquake, and 10 percent were conducted in Spanish. In the rest
modified but with the main modifications for the first wave being additi Of the county, interviews were conducted an average of 504 days after the
which resulted in an average interview of 48 minutes, and modification Farthquake, and six percent were conducted in Spanish. Because dispropor-
the questionnaires used in the other three postearthquake surveys b€ hm;] sampling was intentionally done, the sample must be weighted when
responses to the needs of other researchers in the Los Angeles area. SStimates of population parameters are desired.

All six questionnaires contain some core information in common- Iﬂma Prieta Sample. Between April 29, 1990 and August 1, 1990,
cluded in one or more guestionnaires was information about: where L ews were conducted in both English and Spanish with 656 residents
respondent was at the time of the earthquake, who they were with, and P Sa_“ Francisco, Alameda, Santa Cruz, Santa Clara, and San Mateo
they did during and immediately after the earthquake; whether or not t"'*'s- Modified RDD using a prescreened sample of numbers from
respondent or other members of the household were injured; dama ~Tvey Sampling was used to obtain a representative sample, with inten-

paper-and-pencil procedures; the remaining three surveys, all followine.
Northridge earthquake, were conducted on a CATI system. Five of the
surveys were conducted by the Survey Research Center in the Instiga
Social Science Research at UCLA, and samples for these same five styg
were selected using random digit dialing procedures and were desigr .
represent households in the California counties from which they .
drawn. The sixth survey was conducted by personnel at the Andrus Cep
for Gerontology at the University of Southern California (USC) and utili;
an ongoing three-generational panel sample (Gatz 1996).

Questionnaires. As part of his study of community awareness
responses to earthquake predictions in the 1970s, Tumer develop
questionnaire for administration in Los Angeles County should a substan
earthgquake occur in the area during the course of the study (Turner et
1986). No earthquake of sufficient magnitude occurred, so the questionnz
was never used. However, we knew about it, and it was made availa
us following the Whittier Narrows earthquake. Originally designed for
in an interview of 45 minutes to an hour, the questionnaire was modif
for use following the Whittier Narrows earthquake to reduce the lengtl
an interview to 30 minutes and to include the Brief Symptom Inventory
measure of psychological symptomatology (Derogatis and Spencer 198
With those two exceptions, however, the topics covered in the questionn:
and the format of the questionnaire were left much as they had be
designed by Tumer (Bourque and Clark 1992).

Utilizing information gained following the Whittier Narrows sui
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tional oversampling of predesignated communities in which the Mo
Mercalli Intensity (MMI) equaled 8 or 9 (the northwest edge of the
Francisco peninsula, Oakland, and the Boulder Creek-Santa Cruz-W,
ville area). Within contacted residences, all persons over age 18 who resj
in the household on the day of the earthquake were enumerated, and.
resident was randomly selected for interview using the Kish proced

(Kish 1965).

Within the high-impact areas, interviews were conducted with 83 pf
118 eligible households in the San Francisco-Oakland area and with
the 164 eligible households in the Boulder Creek-Santa Cruz-Watsom
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gesignated for interview, as many as 12 callbacks occurred to obtain the
| _erview. Response rates were between 70 and 81 percent in San Fran-
'::__,_, Oakland, between 74 and 80 percent in Boulder Creek-Santa Cruz-
‘watsonville, and between 69 and 74 percent in the rest of the five-county
rea In San Francisco-Oakland, interviews were conducted an average of
17 days after the earthquake, and five percent were conducted in Spanish.
o Boulder Creek-Santa Cruz-Watsonville, the figures were 223 days and
- percent, and, in the rest of the five-county area, they were 226 days and
one percent. Because disproportional sampling was intentionally done, the
eample is weighted in these analyses for purposes of making population

area. In the remainder ' the five counties, interviews were conducted: _comparisons.

451 of the 655 eligibl:

Table 1. Comparison of Response Rates in Earthquake Studies to Respo
Rates in the Los Angeles County Social Surveys, 1993-1996*

ouseholds. A minimum of seven callbacks w
made when answering 1uachines were obtained and nine callbacks whes
answer was obtained. When a respondent within a household had &

Total
Telephome  Screened
Mumbers mnd

Totad

Genzruied  Ineligible  Usakle

Northridge samples, After the Northridge earthquake on January 17,
11994, telephone interviews were conducted with three different probability
samples of respondents and with three generations of an ongoing, system-
atic, panel sample of families first studied in 1971.

. Wave I, Probability Sample. Between August 10 and December 6, 1994,
interviews were conducted in both English and Spanish with 487 residents
of Los Angeles County and 19 residents of eleven zip codes in Ventura
County. Only residents of Los Angeles County are included in these

Redusaly,
Language
Bumiers, Suns Camplewsd
Incapable Undewrmined lmerves o

Los Angeles County Social Surveys ‘analyses. Modified RDD using a prescreened, list-assisted sample of num-
1993 3800 1436 2364 1.083 295 086 ‘bers from Genesys was used to obtain a representative sample of Los
1994 3300 1459 1841 597 187 857 ngeles and the designated areas of Ventura county. Strata were not
i sih LAY W = . created, and no areas were nversa:ppled. Thus, no weights are used with

s sample. Within contacted residences, all persons over age 18 who
Lt AMO kA ST 0 N L resided in the household on the day of the earthquake were enumerated, and

Earthquake Studies one resident was selected for interview using either the next-birthday

Whittier Narrows ‘method or the Kish procedure within a split-ballot experiment.
High-impact area 639 385 254 48 15 191 4 Interviews were conducted with 506 of the 842 eligible households
Low-impact area 3790 2600 1190 378 13 495 JAdentified. No-contact cases or those where no one ever answered the phone
PR Were called a minimum of twelve times; callback cases, those determined
S Lo a e s i r be households and in which a respondent was designated, were called
t "SCX Up to three times. Assuming alternately that all or none of the 253
S iy wr £ Al A it . Bumbers of unknown status contained eligible respondents, a response rate
Santa Cruz 270 106 164 31 1 12 " from 46 to 60 percent was obtained. Interviews averaged 48 minutes in
Northridge ““0gth, were conducted an average of 245 days after the earthquake, and 18
Wave 1 2100 1,005 1095 336 253 506 PeIcent were conducted in Spanish.
Wave 2 500 257 243 %9 ] 96 Wave 2, Between August 2, 1995 and October 22, 1995, interviews were
. 6400 3270 3130 1101 sz . "ducted in both English and Spanish with 96 residents of Los Angeles

Co

* All of the Los Angeles County Social Surveys (LACSS) were conducted on Comp
Telephone Interviewing (CATI). The Northridge survey was conducted on CATI:
and Loma Prieta were conducted using pencil and paper.

ty. The process by which households and respondents within house-
M08 were selected was identical to that used in collecting Wave 1 data.
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families with instruction had continued to decline, but investmeng We suggest that people have increasingly bought flashlights, radios, and
earthquake insurance and mitigation activities had risen slightly in the first-aid kits not just for use in earthquakes but for use in a variety of
Angeles area, The panel study, however, shows levels of preparednessy gituations. We expect that this is particularly true of recent investments in
are consistently higher than any of the other studies, across all typ portable radios. Indeed, when we examine whether respondents report
preparedness. Possible explanations for this discrepancy will be discug - paving these items, regardless of the reason for which they were purchased,
in & later section. i e find that more than 80 percent of the Northridge respondents had
On the face of it, the downward trends look discouraging for practi - working flashlights before the earthquake, 65 percent had working battery-
ners. If anything, it would appear that investments in the simplest and ' pperated radios, and 54 percent had a first-aid kit. Rates of having an item,
publicized kinds of activities actually dropped in the Los Angeles ' regardless of reason given for having it, are similarly higher in the Whittier
between 1987 and 1994. There are, however, two potentially confound ' data set, but the differences are not as dramatic: 78 percent have a flashlight;
pieces of information that practitioners should consider investigatiy 65 percent have a radio; 62 percent have a first-aid kit; 49 percent store
these datasets before concluding that their activities have been for nau food; and 44 percent store water. Thus, what seems to have changed in the
In these surveys, respondents are first asked whether or not they have d seven-year period between the Whittier Narrows and Northridge earth-
the activity. Second, they are asked whether they did the activity befor quakes is respondents’ tendency to state that they have the item because of
after the index earthquake. And third, respondents are asked whether t earthquakes. By the time of the Northridge earthquake, respondents were
did the activity specifically because of earthquakes, for some other rea more likely to say they had one of these five items for reasons other than
or for both earthquakes and other reasons. quakes.
This finding could also be of concern to practitioners. The fact that such

Table 2. Earthquake Preparedness in California: 1976-1994 (in p ahigh proportion of Los Angeles County residents have these items but that

Pre-Nomhridge some proportion fail to associate them with earthquake preparations may
Poat- Pre-Loma ‘mean that Los Angeles County residents would not remember that they had
3 & ave Wave

;xm Purale_Pre Whsuer_Pre Lo 2 them should an earthquake occur and, thus, would not use them. This
— o - - - p nterpretation is not completely farfetched. Southem California has experi-
Have radio 11 50 48 42 40 enced a significant amount of immigration over the last decade. Immigrants

SRR . A8 2 36 19 may be less knowledgeable about what to do when an earthquake occurs,

I .

Stored food 8 38 43 39 39 h:ﬂu the N‘?ﬂhﬂdgﬂ surveys, we asked respondents whether they had
Stored water 8 37 40 a2 40 E grated into the United States, whether their parents had immigrated
_ inio the United States, and how long the respondent had lived in California.

Preparedness planning third of the Northrid dents (3 i '
Family instruction at 23 28 11 13 W orthridge respondents (35 percent in Wave 1, 31 percent in
Earthquake insurance 13 12 17 » 19 o 2ve 2, 37 percent in Wave 3) stated that they were born outside the United
B i ; i z F &Iles Similar or higher proportions reported that both parents were bomn
kit Outside ﬂlt‘Unite.d States (41 percent in Wave 1, 38 percent in Wave 2, and
Humﬂﬂ 5 Percent in Wave 3). Immigrants were an average of seven years younger

earranged cupboards 10 6 5 8 g :

Latched cupboards 5 5 6 9 10 flonimmigrants, regardless of data set (37 versus 44 years), and had
Reinforced stroctares 5 4 14 7 7 In California only half as long on average (15 versus 33 years). We
e v sae  ssobt 4gTh® Lo Pared the preparedness activity of immigrants and nonimmigrants and

R T T TR T . *0d that immigrants were less likely to store water for earthquakes (47

b. Activities done for earthquakes or for both earthquakes and other reasons TELENt versus 59 percent), less likely to have a first-aid kit (37 percent
. Weighted sample _ 48 percent), less likely to have done structural reinforcement (7
. Kyt S “CENt versus 11 percent), less likely to have earthanalba i vu
e. Sample of 166 people from Gatz muoligenerational panel study (1996)
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percent versus 30 percent), but more likely to have put latches on cuphbe
(26 percent versus 15 percent) and equally likely to have engaged j;
other preparedness activities listed here. y

By being able to look at reports of preparedness activities across
and earthquake events, we have increased our ability to identify who
be less aware of what needs to be done to prepare for an earthquake. Th
analyses suggest that immigrants should be targeted for such programs,

single-room-occupancy (SROs) hotels prior to the earthquake, particularly
o the Oakland area. Using the 1990 Census, we examined the extent to
hich our sample underrepresented: (1) persons who were homeless or who
44 not reside in households before the earthquake; (2) people who resided
+o households without telephones before the earthquake and who remained
without telephones after the earthquake; and (3) persons whose telephones
" were disconnected as a result of the earthquake or whose households were
destroyed as a result of the earthquake and who either left the area or
emained inaccessible by telephone at the time of the interview (Bourque
and Russell 1994, pp. 19-22),

Clearly, persons in category 1 (above) are going to be missed in a
telephone survey of any kind. If this is the group of interest for study, a
s her must develop other methods for identifying and contacting them.
In terms of persons in category 2, we found that household telephone
ership was high in the Bay Area with 95 percent of households in San
Francisco/Oakland having telephones and 98 percent of the households in
e rest of the Bay Area having households. The unavailability of these
households for selection means that we “missed” between 3.82 and 4.23
‘people in the San Francisco-Oakland area, from 1.59 to 2.44 people in the
‘Santa Cruz area, and between 5.86 and 6.77 people in the rest of the
five-county area for a possible maximum miss of thirteen people.

The other group missed, by definition, is those who reside in group i\
(Quarters, similar to the SROs in Oakland. According to the 1990 U.S. '
nsus, three percent of persons in San Francisco-Oakland, 0.4 percent in | |
nta Cruz, and 1.5 percent in the rest of the five counties live in group | |
. Had such persons been available for interview, we would have | |
iewed an additional three persons in San Francisco/Oakland, an ‘| |.

Sample Representativeness

One concern that has been raised about doing telephone surveys afg
disaster is that the sample from which data are collected are not re
sentative of the population affected by the disaster. Two general object
are raised in this regard. First, it is suggested that telephone surveys
“miss” substantial numbers of persons who do not have telephones orag
to telephones prior to the index disaster. Second, it is suggested
telephone surveys “miss” those who are dislocated as a result of the in
disaster and, therefore, fail to get information on those most affected by
disaster. In analyzing the data obtained from our surveys, we have exami
the representativeness of our samples by comparing them to the ]
Census (U.S. Census Bureau 1990). While we cannot definitely answes
two challenges posed, we can state with some confidence what our sam
do and do not represent. We suggest that telephone coverage is so perva
in the United States and so quickly reinstated following disasters in
United States that the representativeness of any RDD sample, particu
in urban areas, will be as good or better than any other method of
collection provided that the researcher:

+ Faithfully draws an up-to-date random-digit dialing (RDD) §

« Utilizes substantial numbers of callbacks distributed across diffe

time periods and days of the weeks to maximize all householdsir
sample being identified and represented in the sample; _

+ Accurately and completely lists all adult residents of the househ

+ Utilizes a Kish table or other demonstrated method for rande

selecting the designated respondent from within the household
interview; and

+ Insures that interviewers indeed interview the selected responde
The procedures adopted and the methods used for calculating responsel
should follow those recommended by the Council of American St
Research Organizations (CASRO 1982).

Following the Loma Prieta earthquake, a great deal of attention
to, and concern expressed about, the homeless and those who occt

‘additional 0.5 person in Santa Cruz, and seven additional persons in the rest
O the area. Thus, had all of the above groups been accessible by telephone,
Wewould have interviewed an additional seven people (8.4 percent) in San (]
Francisco/Oakland, three (2.5 percent) in Santa Cruz, and 14 (3.1 percent) !
t ﬂ!le rest of the area. Clearly, the sample stratum which was most affected
A this study by lack of telephones was San Francisco/Oakland.
__ Finally, we examined whether the rate of disconnected telephones was
*Proportionally higher in the Bay Area following the Loma Prieta earth-
ie in order to estimate the extent to which we might have “missed”
“0ns who moved after the earthquake. The percent of usable telephone
Mbers (i.e., a number that was neither a business nor disconnected) |
. '2¢d from 44 percent in San Francisco/Oakland to 61 percent in Santa !
~TUZ. These percentages are comparable to national rates and are actually
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higher than the rates obtained in Los Angeles County following the Wh
Narrows earthquake, where 40 percent of the telephone numbers i
high-impact area and 31 percent of those generated in the rest of the Cogy
were usable. Thus, we did not find an unus«:ally high number of digps
nected or out-of-service telephone numbers, and there is no reason to th
that mobility either out of the area or within the area was unusually hj
the wake of the Loma Prieta earthquake.

The question then becomes: Did this affect our results? Of course g
loss affected our results. Certainly a small proportion of the population w
were assumed to be highly vulnerable to the impact of the earthquake w
missed in this study. On the other hand, we know that we missed thy
people, and we can estimate the extent to which they were missed. Ug
data available in the actual dataset in combination with 1990 Census daj
we could attempt to interpolate information for this group and to assess|
extent to which their experiences might change our findings. On the of
hand, the size of the group missed is so small in a total sample of & .:"
the actual impact these cases would have on findings—assuming that t
all had the most extreme experiences represented in the sample—wo
probably not substantially change the overall picture that the study provit
of the Bay Area following the Loma Prieta earthquake. As noted earlie
groups of persons without telephones are the major focus of a stud:.r,:
telephone interviews should not be the method of data collection. If;
contrast, the researcher wishes to get a dependable overall picture of Wi
happened to an entire community during and after a disaster, we sug
telephone interviewing is a very good way to get data.

aumbers generated. To establish the lower boundary of the response rate,
we divided the number of completed interviews by the total number of
aseable numbers. This calculation assumes that all numbers whose status it
was not possible to determine are eligible households with an eligible
respondent. Included in this category are numbers that are never answered,
always busy, and always answered by a machine as well as all combinations
of these possibilities. To establish the upper boundary of the response rate,
this number is subtracted from the total useable on the assumption that none
of these numbers represent a household with an eligible respondent.

We see in Table 1 that the estimated response rates for the LACSS studies
from 1993 to 1996 range from a low of 42 percent to a high of 54 percent.
At 46 to 60 percent, the response rate for the Northridge study, which was
also conducted on CATI, is well within this range. Similarly, the response
rates for the majority of the sample in the Whittier Narrows study are within
this range even though the Whittier Narrows study was conducted using
paper-and-pencil techniques rather than CATI and in spite of the fact that
paper-and-pencil techniques allow for better queuing of calibacks and, thus,
often yield higher response rates. This occurred because the budget for the
Whittier Narrows earthquake was such that fewer callbacks were made
outside the high-impact area. In contrast, within the high-impact area of the
Whittier Narrows sample and in all strata of the Loma Prieta sample, where
many more callbacks were made, the response rates are as much as 20
percent higher than in Northridge and in the low-impact strata of Whittier.
On the basis of these comparisons, we conclude that there is no evidence
that persons in households with telephones are any more reluctant to
Participate in a study after a disaster than they would be at any other time.
C!ﬂarl};. the amount of resources available for locating respondents deter-
mines the number of callbacks attempted which, in tumn, increases the
fEsponse rates obtained.

Responsiveness to Interviews Following a Disaster

Earlier we reported the response rates for our surveys and briefly
cussed the importance in number and pattern of callbacks in obtam
completed interviews. We also want to ascertain how receptive peopie
to being interviewed following a disaster. One way of estimating that i
compare the response rates we obtained in the Whittier Narrows, Lo
Prieta, and Northridge surveys with response rates obtained in other &
phone surveys conducted by UCLAs Institute for Social Science Reses
in southern California during the same calendar periods.

Response rates from four annual administrations of the Los ANEE
County Social Survey (LACSS) are reported in Table 1 (above). Allof
LACSS studies were conducted using CATI. Using methods recomime _‘;ﬁ
by the Council of American Survey Research Organizations (CAS
1982), we calculated response rates by subtracting telephone numl
contacted and screened as ineligible from the total number of telept

Timeliness of Data Collection

The inability to collect data in a timely fashion is another argument that
!lls been made against surveys. How true is that in this day and age? In fact,
if a researcher had a questionnaire ready to go, a probability sample of
'S units already drawn, and the resources to do it, face-to-face inter-
YIEws with randomly selected residents of households could start immedi-
ately after a disaster. The biggest barrier is the high cost involved in moving
numbers of qualified interviewers into an area quickly.
5 But an additional question is, how imperative is it to enter the area
Edlat-:l}r'? Many questions of interest cannot be answered if we enter
' area too quickly. For example, any information about recovery and
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at Constitutes Perishable Data?

The three waves of data collected after the Northridge earthquake give
. one of the first opportunities to examine the extent to which data really
gre perishable and to identify which kinds of data are more subject to
roblems of retrospective memory. Since these data have only just become
ailable to us, we cannot answer this question in any detail at the moment,
‘put we will pick out some questions to examine here. Following the
‘Northridge earthquake, the first wave of data was collected an average of
945 days after the earthquake, the second wave was collected an average of
577 days after the earthquake, and the third wave was collected an average
' of 712 days after the earthquake.

Data available in Tables 2 and 3 (above) provide the first evidence of
‘how events may change as time passes. In Table 2, we see little evidence
‘that with time respondents change their reports of what kinds of prepared-
pess activities they had engaged in before the Northridge earthquake. In
contrast, in Table 3 it looks like reports of utility outages decline by as much

rehabilitation, of necessity, cannot be collected until well after the j
disaster. It is not even clear that information about use of services, ex
of damage, injury, and psychological distress is best collected immedia
For example, in Los Angeles County we are still finding buildings that,
damaged by the Northridge earthquake, and there is no definitive infe
tion about when, or if, excessive psychological distress—to the leye
diagnosable posttraumatic stress disorder—occurs.

Certainly, teleph ne services do go off or become overloaded in d
ters. Table 3 shows (1ie number of respondents who reported losmg il
following the Loma Prieta and Northridge earthquakes. A minimum o
percent and a maximum of 26 percent reported that their telephones §
off. We did not ask respondents how long their telephones were off,
clearly all of them had telephone service by the time we had the res ._'
to conduct the study.

Table 3. Loss of Utilities by Earthquake

s i G st e ey as half between 245 and 712 days after the earthquake. Whereas 26 percent
% Phone off 21 26 of the respondents in the first wave reported that their phone was out, only
% Gas off 10 4 14 percent in the third wave so reported. Does this suggest that those in
% Water off 7 8 ‘Wave 1| overreported outages or that those in Wave 3 underreported
% Electricity off ] 52 outages? We cannot definitely answer this question. Further analyses of

Mean days postquake interview conducted 225 245 712 these datasets might give us information as to whether reporting was
Total N 656 487 1,247 ferent across the population and, thus, provide some insight into whether
o Sample is weighted; the weights are 0.96 for the San Francisco/Oakland strata, 0.16 for the! ain groups tend to underreport or overreport these kinds of data. On the
Cruz strata. and 1.0 for the rest of the sample. ce of it, we conclude for now that accurate memory of utility outages does
b. Wave 2 did not contain these questions. ‘decay with time.
To examine memory in more detail, we selected a variety of kinds of
Aformation that were collected in at least two of the post-Northridge waves
8 data collection. Included were a selection of factual questions about
viere respondents were during the earthquake and what happened to them,
4 8enies of questions about victimization in the year prior to the interview,
i two opinion questions. The questions about victimization were included
In the surveys because of people’s speculation that victimization increases
: Ollowing an earthquake. As reported here, the victimization data are cued
: Year prior to the interview, so some victimizations in the Wave 1 data
- Occurred prior to the earthquake. All the data are reported in Table 4.
1s striking about the data is the extent to which all the information

We suggest that in survey research the largest barrier to quick entry
an area after a disaster is lack of resources. At the time of the Northr
earthquake, for example, the questionnaire used in the Loma Prieta
was on the computer-assisted telephone interviewing (CATI) fm::ilit;'ir
Survey Research Center in UCLA's Institute for Social Science Reses
Had the resources been available, we could have modified the question ;
for use after the Northridge earthquake, drawn a sample, and field
survey probably within a month of the earthquake. Instead, the : . X
obtain funding kept us from entering the field until August 1994,a min:
of 196 days after the earthquake. To the extent that some research ques
are better asked later rather than sooner, this delay is not a problem. U1

other hand, to the extent that some data are “perishable” and subject :I,. s:lmma-'"ﬂ constant across the three waves of data collection. To the
to memory decay or memory enhancement, this could pose a prob dat Bt Depocts dafher, e diffesences are almost exclusively in Wave 2
4 which, given the small size nf thas ——— °

the researcher.



International Journal of Mass Emergencies and D s

Table 4. Examination of Memory Decay Across Three
Waves of Data Collection Following the Northridge Earthq

Woas 1

Drazs Collection
Wave 2

RI0S- 115 RSS20

% who felt the carthquake on Jan. 17, 1994
Of those who felt the quake:
% who were indoors at the time of the quake
% who were in their own home
% who physically changed locations afier the
quake was over
% who reported damage within 5 blocks of home
% who reported home damage
Of those with damaged homes:
Mean dollar amount of damage
% who reported home inspected
Of those inspected:
Who inspected?
FEMA
Ciry
County
Private company
Other
Don't know
% tag types:
Redtag
Yellow tag
Green tag
Notag
Don't know
% who applied for assistance
Of those who applied for assistance
% who had difficulty in applying
% who evacuated their home for any reason
Injuries
% who were physically injured
% who were emotionally injared
% who reporied other members of household were
physically or emotionally injured
% who knew agencies that worked after the quake
Victimization in the year prior to the interview
% robbed
% say mof related 1o quake
% raped
% say not related 1o quake

94

9%
95
63

36
34

514,364
67

=

15
17

¥Ee B e d U ewe

2 BY

95

96
92
68

43
34

§7.823
47

47

88,

13
£}
S0

2B

100
1.0
100

L
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4 (continued)

information about Quake and Afierma BIIOA- 116 D95 IVIN0E  BINGS- SO0
"o motor vehicle crash caused injury 3 5
& say not related to quake 100
& had loved one die of accident, homicide, or suicide 2
& say nof related 1o quake 100
& say life changed for worse in an imporant way 13
(pesidence, job, personal relationship)
G say nof related o quake
& some other termifying experience
% say not related wo quake

' In general, on the day of the earthquake, would you
say that the radio and television programs that you
listened to:
Ovemreporied the sensational aspects of the n - 28
earthquake
Balanced sensational and helpful ideas 40 = 48
Underreported the sensationalism
Presented just the facts (not read) 14 - 14
Don't know 3 - 5
Missing 16 - =
In your opinion, who is most responsible for helping
people after an carthquake?
The government 57 - 55
The people affected 24 - 26

14
5

=

%
Egufh

&7

Bk
£ = &

wuh
]
LA

Someone else - 17
Don't know = 2
il N 487 96

1247

Matistical variance in a sample that is really too small to stand on its own.
R spite of the fact that estimates are most “different” in Wave 2, the
ilferences are not significant across the three datasets, largely because of
Be different sample sizes.

4 Looking only at Wave 1 and Wave 3 data, there are some places where
_“Teases or decreases in the Wave 3 data probably either reflect actual
“langes in rates over time or deterioration in memory over time. For
£ mple, the percentage of persons who reported having their homes
. Pecled stays constant at 66-67 percent of those who reported their homes
laged, but the identification of who conducted the inspection shifts over
» @way from city inspectors to FEMA inspectors, while the percentage
Pﬂsﬂns who say they “don’t know” who inspected their home remains

ably constant. Another substantial shift is in those with damaged
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Table 5. Examining Dose Response by Modified
Mercalli Intensity (MMI) and Earthquake

homes who report that they evacuated their homes. Further analyseg
allow us to investigate this in more detail, but for now we suggest that t

later evacuations may well have occurred when repair work actually s Noahridge
5 . Eia - Whitter* Loma Prica® Wawe | Wave 2 Wave 3
on respondents’ homes. In contrast, the slight decline in the percent y 0 and Varisble S (owlM & MowN & (Nl & (ToalW) & (TeuiN)

remembered agencies that were active after the earthquake may be ey -m‘““ in MMI area reporting damage within 5 blocks of home

of memory decline over time, particularly among those for whom' v N/A 0 an = = =
agencies had little salience. VI N/iA 23 (219 15 (106 28 (19) 16 (252)

Victimization rates remain constant across the three waves of ¢ Vil NIA 41 (200} 26 (2600 42 (S6) 29 (698
collection, and the overwhelming majority of those victimized state VIl N/A S0 (18 75 (TH 0 (A 73 (™
their victimization was not related to the earthquake. Opinions about m IX NIA = B3 (48 70 {10) 86 (115
coverage during the earthquake and about who is responsible for helg & of respondents in MMI area reporting damage to home
victims of an earthquake similarly remain highly stable over time. v - 71 an - - -

In summary, this tII.]jCk review of data available across three d Vi 9 (609 32 (219) 18 (106 16 (19 19 {25%)
following the Northridge earthquake suggests that social lnfonnat:un k VIl 23 (43) 30 (202) 28 (260) 32 (56) 28  (69%)
disasters may not be as perishable as we sometimes think and that memo VIl S0 (38 42 (118) 76 (7H 46 (1) 6 {1Th
about a disaster remain quite stable for at least some substantial period af X - - 83 (48 0 (1) &1 (115

a disaster. & of those with damaged homes who applied for disaster assistance by MMI
Dose-response as a Quasi-experimental Method for Setting Up a Cont of 5t ¥ o = = z
: ) : _ VI 7 (809 1 (219) 11 (106 0 (19 15 (252)
There is no way that a researcher can establish randomized con VIl 1 @) 15 Q0 22 (80 2 (56) 26  (698)
Eroups in stud}"ing TesSponses to d.iSaStEIE, but the existence of popu VIII 15 (38 12 (11§ 31 7 20 (an 31 am
based samples does allow systematic examination of whether and | X _ _ st (48) 67 (10) 6 (115

experiences and responses differ across groups within the same commi . homes who reported building ins by MMI area

who are differentially exposed to the disaster. In earthquakes, Modi v NIA NIA - 2 "
Mercalli Intensities (MMI) provide an approximation of the extent to Wi Vi NIA NIA Q2 108 0 a9 31 @5
an area experienced shaking. Using MMI as an indicator of the exter VI N/A NIA $3 260 35 (56 53 (698)
which respondents and their homes were “exposed” to the earthquak Vi NIA NIA 8 () 8 an 8 am
the “dose™ that they received, we can examine whether reports of damé e N/A N/A &5 4 T (10) 89 (115)
mnjury, and emotional distress differed with MMI. We expect that these ! B of respondents in MMI area who reported being physically injured
variables do vary with exposure or the “dose” of the earthquake that v - 0 (n - B B
respondent experienced. In contrast, there are other things that mi znt VI I 69 1 @9 1 (06 0 (19 2 @5
vary with exposure dose. We selected exposures to other kinds of : VI 5 @H 1 Q@ 6 @60 9 (56 5 (698)
events (robbery, rape, serious car accident) within the year proceeding VI 5 B9 2 8 18 T 9 an 20 am
interview and opinions about the media and who is responsible for b t X &l _ 23 @8 10 (10) 24 (115
victims after an earthquake as examples of variables that might not’ % of respondents in MMI area who reported being emotionally injured
with exposure to an earthquake. These data are reported in Table 5.} v ik ik B ) )
that not every variable is available in every data set. vl NIA NIA % (106 37 (%) 26 (252)
The three types of data that we predicted would vary with expost VI N/A NIA 34 (2600 2 (%) 29 (698)
the earthquake’s intensity and shaking generally do have a duse— VIO NIA NIA @ O 46 an 40 a7
IE-].auonShlP with Modified Mercalli Intﬂns:t}' in all the dal‘.asr:tﬁ, Ix NiA MN/A &g (48) 40 (10 55 (115

the proportions reporting these events tend to vary across the da
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Table 5 (continued) fact that the percentages reporting damage, applying for assistance and
o Mochddge peing injured are lower in the Whittier Narrows and Loma Prieta surveys,
Whittier® Loma Prieta Wave Wave 2 ; . : .

R, s el W (i) & oW % (rets) N jrticularly in areas with an MMI of eight, may be due to one of two factors.
% of respondents in MMI area reporting being robbed in year prior to interview First, as noted in the footnotes to Table 5, the MMI scores assigned to
v NIA 0 an - - respondents in Whittier Narrows and Loma Prieta need to be more precise

Vi NIA s (29 8§ (1060 5 (19 4 we were able to do for this analysis. Second, there is a possibility that

VIl NiA 2 (W2 8§ (600 S5 (%) 6 the fact that the Whittier Narrows and Loma Prieta surveys were adminis-

VIIL NIA 4y 8 ™ o au 1 tered using paper-and-pencil methods while the Northridge surveys were

X NA - 4 (48 10 (100 B administered on a CATI system has an impact on callbacks and response

% of respondents in MMI area reporting being raped in year prior to interview ates [see our earlier discussion], may have had some impact on this data.)
v NIA 0 (1) - - Respondents in areas where the MMIs were higher are, as expected, more

V1 N/A o (2090 0 {106 O (19) 04 likely to report that there was damage in their neighborhood (within five

VI NIA 0 (02) 04 (2600 2 (%6 1 blocks of their home), that there was damage to their home, that they applied

VIl N/& 1 s 0 gn 0 an 1 for assistance, and that they were physically injured. In the Northridge

Ix NIA - O (4 0 a0 0 datasets, those in areas with higher MMIs are more likely to report emo-

ional injury. In contrast, there is no relationship between proximity to the
earthquake and being robbed, raped, or in a serious automobile accident

% of respondents in MMI area reporting being in a car accident that killed or injured someone i
year prior (o interview

v NIA 0 (i - = - within the year preceding the interview,
VI NiA 6 (%) 3 (108 0o (9 2 € The opinions examined, which are available only in two waves of the
Vil NIA 3@ 2 (260) 4 (368 4 Northridge surveys, show a very slight dose-response relationship. Persons
VIII NIA 2 (%) 3 (mm om (any 3 in areas with an MMI of nine are somewhat more likely to think that the
X N/A - 6 (48 0 (O 9 government (rather than the victims themselves) are responsible for helping

% of respondents in MMI area who think the government is responsible for helping victims Victims after an earthquake, but, interestingly, respondents in areas with an
v N/A NIA - N/A MMI of seven rather than eight are next most likely to think the government
v NIA NIA 55 (106) N/A 50 Is responsible. When respondents were asked about media coverage, per-
VIl NIA N/A 57 (260) N/A 57 Sons in the highest impact areas with an MMI of eight or nine were least
vII N/A N/A 4 (1) NA 52 likely to think that media coverage was too sensational.
X N/A N/A 63 (48) NIA L The availability of data from probability samples where exposure to the

% of respondents in MMI area who think media coverage of the quake was too sensational disaster varies enables the researcher to estimate the extent to which
v N/A N/A - N/A Proximity to a disaster results in different experiences, behaviors, and
VI NIA NA 30 (106 2 NA M Attitudes. While not as powerful as an experimental design for examining
VIl N/A NIA 20 (260) N/A 2 the impact of a disaster on communities, the use of the concept of dose-re-
Vil NIA N/A 4 (1) NfA 17 Sponse provides a viable proxy or surrogate for a controlled experiment and
™ N/A N/A 12 (48) N/A

allows for inferences to be made about how the disaster has differentially
affected households with, for example, similar household resources.

a. Whittier sample is not weighted in this analysis. Persons in the high impact strata were
Modified Mercalli Intensities of 7 or §; all other respondents were assigned an MMI of 6. _

b. The Loma Prieta sample is not weighted in this analysis. Because exact zip code maps with Me
Intensities were not available at the time of this analysis, the MMIs of some proportion of the 5
may be inaccurate, !

c. (N} = the number of respondents within that cell of the table, This number is the denominat
purposes of calculating the percentage reported in the cell.

Population-based Samples as Denominator Data

. Population-based samples are useful in determining what a nonprobabil-
7 Sample represents. Gatz and her colleagues (1996) examined how
ree-generational families were affected by and reacted to the Northridge
quake. Since the sample was originally drawn from members of the




96 International Journal of Mass Emergencies and Dis; acurque et al.: Survey Research a7
Kaiser Permanente Health Plan in 1971, it clearly is not represents
Los Angeles County residents in 1994. However, since Gatz ine
questions similar to ours in her questionnaire, we can make compa

Judging from these preliminary analyses, it appears that the differences
heerved between Gatz’ families and Los Angeles County residents as a
whole are explained by the fact that Gatz' respondents are substantially
between our three waves of data and her data set. In Table 6, we fi older and of higher socioeconomic status but were differentially residing in
that her sample is more likely to be female, to own their own house, & .5 of the county that were more affected by the earthquake. Therefore,
be on average twenty vears older than respondents in our samplg_' f:":r-,_.- ' respondents may report higher levels of preparedness activities
residing in the southern California area were slightly more likely to fes necause of greater economic resources and a tendency to more stability in
earthquake and to be alone when the earthquake occurred. They were their lives.

likely to report that phones, gas, and water were unavailable afte
earthquake and equally likely to report electricity off. Although respon
were less likely to state that there was damage in their neighborhog
that they themselves or family members were physically or emotis
injured by the earthquake, they reported a higher average amount of day
to their homes. Lower reports of injury probably reflect the .
households of these 166 respondents are smaller and, thus, contain fi
persons who the respondent can report were injured. Finally, we see
these 166 persons were more likely to live in areas that experie
Modified Mercalli Intensities of eight and less likely to live in areas
MMIs of seven.

sintenance of Verba! Data

In the past, code frames for data collected in response to open-ended
‘guestions either had to be created at the time the data were coded and
;_' epared for machine entry, or hard copies of either the questionnaires or
the responses to open-ended questions had to be stored until the researcher
ready to analyze them. The availability of computerized data-entry
pgrams now makes this completely unnecessary (Bourque and Clark
1992). Using data-entry programs such as those available from SPSS and
other groups as well as the increasing reliance on CATI systems makes it
possible to store verbal data in machine-readable files at the same time that
Pprecoded data are being entered. As a result, it is no longer necessary to
create code frames under pressure without sufficient thought. Nor is it
Mecessary to store bulky questionnaires in scarce space orin locations where
they may be vulnerable to persons not involved in the research project.

Table 6. Comparison of Specialized Population to
Probability Sample of Los Angeles County
N 1 I.'. 3
Gatz Samgle  Wave | Wave 2

LCreating Archives
::h;::mmmu ﬂ'm Smo o the caribomsiie ; ; gf 1 The availability of CATI systems and computerized data-entry programs
% phone off 33 26 2 _ heans that clean datasets can quickly become available both to the re-
% gas off 15 4 g - her who initiated the study and to others. Increasingly, archives are
% water off 1% 8 2 B€Ing made available for storage where datasets and documentation can be
bl o o p. Put into the public domain and made available to other researchers for
% who reported damage within 5 blacks of home 26 36 43 S€condary data analysis. Both the Whittier Narrows and Loma Prieta

Mean $ damage to home $22069 $14364 §7.823 519 “atasets have been archived at the National Information Service for Earth-

% with self or family physically/emotionally injured 35 46 41 SHake Engineering (NISEE) housed in the Earthquake Engineering Re-
Mean age 64 4 2 Search Center Library at University of California, Berkeley. These datasets
% own home 7 47 57 ST€ also being put into the Social Science Research Archive at UCLA's
- s 65 53 58 *Bstitute for Social Science Research.
Modified Mercalli Intensities

vI % A 3 Conclusion

VI a2 54 58

Vil 2 15 12 We have examined the kinds of information, useful to disaster re-

X 8 5 10 ™ S, that can be obtained from well-designed, standardized, popula-
TOTALN = 166 487 96 “0n-bas

ed surveys. We have also examined a number of the perceived
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vith such datasets through the use of geographic information systems (GIS)
:-:. g just now beginning to be explored and will allow for greater accuracy in
- gsing survey research in a quasi-experimental design. Likewise, the ability
1o use survey data as a denominator to compare specialized datasets is
increasing. In this paper we explored one such use where our population-
'.wd studies allowed us to identify differences between the general popu-
useful in comparing community behaviors across time, locations, ‘lation and a three-generational panel study using a similar questionnaire.
events. The use of similar instruments across three earthquakes in | 1 Lastly, we have shown how advances in computer technology have
northern and southern California has allowed us to examine chang Cincreased both the ease of storage of precoded and verbal data as well as
number of behaviors relevant to earthquakes. As shown in this pape the ability to share data with other researchers. Having verbal data stored
have been able to track the rate of preparedness within California sing in a database at the time of data collection or at the time that precoded data
1970s. The use of a standardized instrument also allows us to com are entered increases both the usefulness of the data as well as their ability
injury rates across different magnitude events. i to be quickly shared with other researchers.

Concern over the ability to use surveys, especially through te Overall, we have shown that well-designed, standardized, population-
interviewing, as well concern about the representativeness of commu ‘based surveys can provide an accurate look at a population’s behaviors and
surveys appear to no longer be realistic barriers. Practically un attitudes regarding disasters as well as describe the impact of a disaster on
coverage of telephones in the United States (especially in urban a ' population. Many of the previously held notions of barriers to the use of
increasing use of new technologically sophisticated methodology survey research have become obsolete in this era of technological advances.
computer-generated list-assisted random-digit dialing (RDD) proced Indeed, the future of survey research in conjunction with new technological
and computer-assisted telephone interviewing (CATI) have reducec advances may allow us to answer many of the important questions facing
perceived barriers to accessing the population after a disaster. Addition: disaster researchers today.
the belief that respondents are reluctant to participate in a survey afl
disaster has been shown to be unfounded. These methods, however,
to be implemented appropriately and only if the target is either the gen
population or one with access to telephones. Certainly a survey utili
telephone interviewing would not be appropriate to identify the im _ 1
a disaster on the homeless. f

The timing of surveys is also an important factor to consider in cone
ing disaster research. As shown here, while some data may be subje
memory decay, other data appear to be quite stable over time. Still ¢
data, such as estimates of damage and utilization of disaster services,’
be unavailable until sufficient time has past after the disaster. _

We have also shown that well-conducted population-based surveys
provide some estimates of a “dose-response” and may serve as denomin
data for other specialized datasets. The ability to explore how raté!
injuries, damage, and other earthquake-induced problems differ by &
from the epicenter or some estimate of the shaking such as MMI I
advantage of population-based surveys. Again, the explosion of techn®
is increasing the ability to compare survey data to other available “ata
as peak ground velocity or acceleration. The combination of survey I€

barriers that have been used in the past to justify a reluctance to w
adopt the use of survey research in the disaster area and have demongty
that most of these barriers either no longer exist or are of limited impor
in disaster research. Indeed, the supposed barriers may actually be ag
tageous sources of important information.

The utilization of standardized population-based surveys is espegi
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