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Study objectve: Tg ranidly abtain population-based estumates
of neads in the early aftermath of Hurricane Andrew 1n South
Florida

Methods: We used a modified cluster-sampling method {the
Expanded Programme an immunization (EPY] methad) for three
surveys. We selected a systematic sample of 30 quarter-mile
square clusters for each survey and, beginning from a random
start, interviewed members af seven consecutive occupied
househoids in each cluster. Two surveys werg of the most affected
area (1990 population, 32,672) at three and ten days after the
hurricane struck: one survey was of a less affected area {1990
population, 15.576) seven days after the hurricane struck.

Measurements and main results: Results werg available
within 24 hours aof beginning each survey. Initial findings
emphasized the need for restoring utdities and sanitation and
helped ta focus medical relief on primary care and preventive
services. The second survey of the most affected area showed
impravement in the availaility of food. water, electneity and
sanitatian {# < 05]. There was no evidence of disease
authreaks.

Conclusion: For the first uime, the EP! method provided poou-
lation-based informatian to guide and evaluate relief gperations
after a sudden-impact natural disaster. An improvement over
previgus approaches, the EPt method warrants further evaluauon
as a needs assessment tool 1n acute disasters

{Htacy WG, Quenemoen LE, Armenta-Cape AR, Hurt KJ.

Malilay J. Noji EK. Wurm G. Use of 3 modified cluster sampling
method ta perform rapid needs assessment after Hurricane
Andrew Ann Emerg Med Apnl 1894;23.718-725.]
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INTRODUCTION

Al + 45 am on August 2+, 1992, Hurmicane Andrew, with
esumated maximum sustained winds of 143 mph and
gusts exceeding 175 mph struck the east coast of Flonda
in South Dade County On a scale of 1 1o 5, Hurncane
Andrew was a caiegery + hurmcane, with a rntmum cen-
tral pressure of 922 mullibars. the third lowest central
pressure this century for a hurncane making landfall
the United States. Although tugh winds accomparued this
major storm, litle flood damage resulted from the highe
rainfall or from a maxamum storm surge of 16.9 ft above
mean sea level. Hurncane Andrew was also a relauvely
comnpact hurmneane. With an 11-mile radius of maximum
winds, the hurncane cut a #0-mile-wade path of destrucuon
across the Flonda peninsula as 1t passed in a westerly direc-
non ! The area of first impact, i South Dade County, was
one of the most densely populaied in the state, with a pre-
hurncane populanon of about 375,000 people who lived m
a developed area of 270 square miles 2 Many people left the
area before the storm; therefore, the resident population at
the tume of impact 1s Unknown.

In the immediate aftermath of the storm, elecincal
power and commumcauons within the affected area were
severed, roadways were blocked by debrns, neighborhoods
were severely damaged or destroyed, and street signs were
blown away. These conditions hampered maal rehef
efforts, especially because many local officials had lost
their homes or were otherwise unavailable, and outside
rehef personnel were unfamuliar with the area.

A pnmary objecuve of the public health response to
Hurncane Andrew was o address the hezlth and medical
needs of residents in the storm-damaged area. To wdenify
these needs and provide an objectve basts for relief wter-
venons, we conducted three population-based surveys
using a modified cluster-samphing method. the Expanded
Programme on Immuruzacon (EPI) method, which was ongl-
nally developed (0 assess Immurizauoen Coverage in areds
where baseline demnographic mformation was unknown >3

One of several emerging rapid assessment techniques
in recent vears, the EPl method has been adapted for the
evaluanion of health status. such as acute undernutnuon,
or health care delivery services &7 The widespread appli-
canon of thus method in parucular 1s aunbuted largely to
its operaniorial sumphiciy wn field setungs and s abilry to
provide reasonably accurate and usefut information with a
minimal amount of personnel and resources. For the first
ume, we applied this methed to the rapic assessment of
needs after 2 sudden-impact natural disaster

The results of our surveys were used to help gmde e
relief effort at 2 ume when major decisions were betng

T8

made hourly. Many different agencies, including health
departmenus, law enforcement agencies, and utily com-
panies. used this mformation, and the fact thac all were
rehving on the same data facilitated coordination of efforts.
The informarion also was released quickly to the news
media, helping the public 1o understand the nature and
exient of the cnsis and 1o control rumors (eg, rumors
about epidermics of communicable diseases)

MATERIALS AND METHODS

Site Setection Aenai surve:ilance 1dentifted the communi-
ties of Homestead (1990 census population, 26,866) and
adjacent Florida City (1990 census population, 5,806) as
having suflered the most destruction. After ground trans-
pottanon was restored, we conducted a cluster survey

of the Homestead-Flonda Ciry area on August 27 and
repeated the survey on Sepiember 3 On August 31, we
surveyed the less severely affected Perrine area, 12 miles
northeast of Homestead.

Sample Selection The EP1 method calls for the system-
anc sampling of 30 clusters from the area of interest. In
our surveys, we defined clusters using 2 gnd of quarrer-
mile square areas on detailed street maps of the commun-
ues that were to be surveyed. For exampie, a gnd
constructed to scale defined 120 quarter-mile square clus-
ters in the Homestead-Flonda City area (Figure). We
assigned each cluster a number in sequence from 1 10
120. We then used a cluster-sampling mnterval of 4
(120+30) to seiect 30 clusters begmming from a random
start between 1 and 4 that we chose from the senal num-
ber of a dollar bull. Using the same cluster gnd and sam-
pling mterval but a different random start, we conducted
a secand survey of the Homestead-Flonda City-arez, sam-
phng different clusters than those sampled dunng the first
survey.

The sampling unues within each cluster were
households, defined as groups of persons shanng meals
and residence Red Cross emergency shelters were not
included, as none existed 1in the surveyed communiues,
which had been designated evacuatuon areas. Tent Cuties
also were not sampled, as none were established unul
after the surveys were compieted.

After armving near the center of each cluster, interview-
ers proceeded 1n a randomly chosen direcuion {indicated
by the top of the mscnpuon of a tossed con) 1o the near-
est occupted household. where they interviewed an adult
member of that housenold Inteniewers then went con-
secuuvely 10 the next nearest household unul they had
completed a total of seven mrerviews of occupred house-
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holds. We targeted the number of interviews per sun e oceupied unit W aclusier was nonresidenual or destroved,
210 households. (ntenviewers did not revisit zneczupied interviewers meved w he next closesi cluster i a randomly
househoids. {n apartment butlding and other mufu-anc <husen directton We included iz our analysis any
dwellings, interviewers surveved only residents of the first interviews that exceeded the target of 210 households.?
Figure.

Gnd defintng a sampiing frame of quar ter-muie square wlusters on o detaded strect map of the Homestead-Flonda Cicy area
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Interview Method Three 1o four teams were used to
complete each survey. Teams consisted of an epidemiolo-
gist-team leader and three or four volunteer interviewers
(including at least one Spanish-speaking person) who
were recruited either from students at a nearby medical
school or from staffl of the county public health unit.
Interviewers received two hours of instrucnion 1n survey
procedures and use of the one-page questionnaire. They
also were instructed to inform residents about the location
of medical treatment and supply distribution sites and to
pass on preventive heaith messages regarding the tmpor-
tance of hand washing, water treatment, proper food han-
dling and storage of food, mosquito control, and wjury
prevention.

Data Analysis Data were entered into an Epi (nfo data
file on laptop computers and analyzed by using the same

Table 1.
Immunization coverage levels required when using the EPI method
in a second survey to establish a siatistically significant change from
the level observed in the first survey (P < .05, two-iailed ces)™

Second Survey
Minimum Maximum
Coverage o Coverage to

First Survey Detact Detect
Obsarved Assumed Design improvemaent Deterioration
Caverage (%!} Eftect® (%) (%)

10 2.30 206 28

15 220 67 852

20 264 238 89

25 138 3849 133

0 174 455 155

35 3110 51.9 138

45 n 85.9 5.

45 3.06 619 87

50 4.08 82.1 309

55 232 710 3835

80 .00 7153 433

6% 283 795 489

70 280 B2 549

79 2.70 87.4 60.1

80 240 0.4 8.7

85 250 343 725

90 2.40 97.3 792

g 1.84 99.4 GYKC]

* Camyrignt Pan American Hasith Orgamization. Regrintag wrih permission.

* Thuty clusters ot seven children were assumed in ber sorveys The figures grven snould be
(aken only 35 apOrOXimate iNCKCTIONS, a8 The INtra-Clusier CormeIanon 8 unhiksty [Q be consTant
¢ The inra~clustar Correlation Hr CoMescongmg Coverage levels s assumed to o¢ the sacme for
the twg surveys and gives rise 1o the design effect as ingicates These design eifects have beer:
caicyiated Trom tne 60 3CUA) WMMUARANGN COVErage SUMVEVS in TNE SOurte Jaoer Far eacn
sunaliy goserved lavet of Coverage snown, the design efiec! wouid be at or smaler man, the
Jevei shown tor 50% of (he resuits analyzec.

1

software package.® Results were reported as sampie pro-
poricns. We determined the statisticai significance of dif-
ferences in sample proportions berween successive sur-
veys of the Homestead-Florida City area using previously
published guidelines for immunization surveys.* These
guidelines, shown in Table 1, define the minimum and
maximum proportions (%) needed in a follow-up survey
to define significant increase or decrease respectively

(P < .05, two-tailed test). These guidelines were adjusied for
design effect and defined for 18 different imually observed
proportions. Design effect is defined as the ratio of the vani-
ance of the cluster sample result to the variance of the result
from a simple random sample of the same size. A design
effect of 1.0 mdicates a high degree of uniformity becween
clusters, and values between 1.5 and 2.5 indicaie 2 moderate
tendency for househoids within 2 cluster to be more sirnilar
to each other than to households between clusters.

RESULTS

Results of the three needs assessment surveys are shown
in Table 2. Each survey was completed within five hours
of the interviewers’ arrival at the survey site. No house-
holds refused interview. Results were available to relief
planners within 24 hours of beginning each survey, with
the first results reported 98 hours after storm impact.

In the initial survey of the Homestead-Florida City
area, 91% of households reported having no electricity
and 86% had no telephone service. One third of house-
holds had no functioning toilet, 17% had no car or truck,
and 17% reported they did not have enough food for
immediate needs (24 to 48 hours). All available electrical
power was supplied by portable generators, and all tele-
phone service was by cellular telephone. )

The high proportion (33%) of households with chil-
dren less than 2 years old, a particularty vulnerable group,
emphasized the need to quickly restore adequate housing
and utiliues, especially water and sanitanon services. The
relatively low proportion (7%) of households with injured
residents and the minor nature of the mjuries they described
(eg, bruises, lacerations, puncrure wounds) changed the
focus of medical relief away from mass-casualty traurna ser-
vices toward primary care and prevenave services.
Restoration of pharmacy services also became a priority.

Our follow-up survey of the Homestead-Florida City
area showed significant improvement in the availability of
food, water, elecincity. and functioning toilets. No signifi-
cani change in the prevalence of illness or mjury was
observed. The survey of Perrine reflected less disruption
of services. except for electncity, and showed that the
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prevalence of illness was comparable to that seen in the
Homestead-Flonda City area.

OtSCUSSION

Rapid needs assessment is widely recognized as an essential
componer of any effictent disaster relief operation.®'? To
be useful. any such assessment must provide valid infor-
mation quickly, often under very adverse circumstances
and with limited resources. {n previous natural disasters,
there has been little use of standardized methods, and
assessmmerts were morte often based on rumor than on
fact.}@13 These approaches had the advantage of obtain-
ing information rapidly, but they did not reliably reflect
the needs of the affected populations and tended to lead
to inappropriate and inefficiens use of limited health
resources,'@11.13 The methodologic rigor necessary to
obtain valid, precise population-based needs estimates
after a natural disaster are generally too difficult, dme
consuming, and expensive to be useful in guiding relief
operations. The EPI survey method appears to be a practi-
cal method of obraining rapid populadon-based estimates
of need with an acceptable level of precision.

The EPI methodology originally was developed to
assess levels of immunization coverage. Application of the
method varies, depending on how much is known of the
age and geographic distribution of the populaton being
studied.> When good baseline demographic information
is available, clusters may be selected with probability in
proportion to population size, and samples within clusters
may be selected in a truly random fashion. When reliable
demographic information is not availabie, a modified ver-
sion of the EPI method can be used successfully, as other
researchers have showm in surveys conducted to obain
estimates of immunization coverage, with a standard devi-
ation of no more than * 10%.3-* This modified method
proved useful for rapid needs assessments following
Hurricane Andrew, but it involved several important
assumptions and limitations.

Because of extensive destruction and population dis-
placement caused by Hurmcane Andrew. South Dade
County census data were not considered valid, and sam-
pling of clusters with probability in proportion to popula-
tion size could not be performed readily. Instead. we
assumed that each cluster had approximately the same
number of occupied households. This assumption seemed
justified by the fact that we sampled only the rather
densely (and evenly) populated area wathin city limits. If
outlying rural areas were inctuded in our sampling grid,
their populations would have been over-represented. o

APRIL 1998 213 ANNALS OF SMEAGENCY MEJICINE

fact. the number of occupted households we found in
each cluster varied over a wide range at the time of our
surveys. Cluster populatons could aot have been predicted
from the prehurTicane population distribution because
some areas were destroyed, whereas others were telatively
preserved.

We chose to interview a sample of seven consecutive
occupied households withun each cluster. beginning from
a random start. One alternadive would have been to select
a simple random sample of all occupied households with-
in each cluster. Although such a choice would have

Table 2.
Results of three rapid needs assessment surveys of South Dade
County, Florida, communities affected by Hurricane Andrew,
August-September (392

Comemunity
Survay Homestaad- Homestead-
Vanahles Florida City Rarida City* Parrine
Survey date
{harricane siruck
August 24} August 77 September 2 August 31
No. of households
visited 71 334 380
No. of accupied
housshoids
visited and interviewsd® 204 an 07
Mean no. of
resigentt/household
befure storm 35 42 34
Maan ro. of
residents/houvsehold
&t tims of survey 5.0 45 13
Percemage of houssholds
witht
Children lass han
2 years oid kx| i g
Perspns more
than 64 years oid 19 25k n
Nat enougn foed 17 g 4
Na mnning water 28 0t 12
No electricity k2l brAd 95
No functioming toilet 3 11s 7
Ng teieonone 2% 2 kit
No car or ek 17 17 3
Injured residents} 7 8 1"
Il residends) 15 z 1
Residents) in need of
medical care 3 1] 7
Reswients) unable o cbmin
nesded medicatians 13 18 13
* Clusters Seisctad for the second survey of the Homestead-Flonda City area were no the same:
as Mase selectd for the firgt survey.

f No intérnews were reiysed
* Sransceaily sigmificant change from me Auqust 77 survey (P 5 .05, two-taried test wam
adjustent for sesign erfacty

Tl
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