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: &BSTRA@T {}n S&p& 2 19?85 Hurricane Eiena, stw&k the: {}aﬁf Gg}mt ot M msmwpy},, We

conducted a usﬁ:mspm:twa review of Emérgency Dep

trivent logs for g ane-weel period |

before and a two-week period after the storm-to determine what additional support would

e aeeded to manage su

-2 disaster. There was a significant increase in the number of

_patients treated for psychiatric problems and trauma. These Gndiugs are similar to the
_ results uhmm&d ina smdv at ﬂw same }mspwai &ﬁ:@w HurmmmL frhdﬁ?{“ib in 1878:

: A?PRQMMATE&Y fﬁur fhurricamﬁs f%;hmatem__ thf‘::
- Adanne and Gulf coasts of the United States each
year. These storms have a Qﬁtemml for disaster,
ias emﬁsemmd by the Galveston storm of 1900,
where 6.000.of the 38 000 inhabitants of the city
lost ﬁ,hmz lives. - Bemdes loss of life, tremendous

property ﬁamagﬁ and huge dmimmfmns of people:

can oceur. Hurricane Elena, the topic of this
. paper, fmcead some. 2 mmmn peﬁ@ple o “be
- svacuated.” o e

The ﬁiynmxcs of thme: storms’ have heen_

-descmbecﬁ by Eliot.® The warm, rooist air over

‘tropical watérs forms an inversion as air heated

“at the surface rises and meets descem&mg mc:vi air.
Where a thunderstorm breaks through this inver-
“sion, there is an area of low pressure, whmh pmw-
n toward.
its center. When winds teach 39 mph, the storm:

: p&}.ﬁs the prevailing winds in a spiral p

is classified as a tropical storm and is given a
‘name; when the winds reach 74 mph, the storm
s upgmdﬁd to -2 hurricane. Once the storm travels
over land, it rapidly dmmp&t@s
“anatomy of such 2 storm 1§ shown in the Figure.
‘These storms are huge, covering hundreds of
“square miles, and their severity 15 classified on the

Safﬁrf&mpwn ‘Hurricane Seale (Table 1
_Hurricane Elena was a class 111 hurricane, in-
- dicating that there were sustained winds from 111
“t0 130 mph, and a storm tidal s surge in the center

of the hurricane of nine to 12 ft. '

“Very few studies have aau@mpted e} pmdmt the
number of patients and the nature of their:com:-

plaints after a hurricane. Most studies have dealt”
with anecdotal d@:;cmpmm 5 problems with -
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count: 142 Ove study addressed  emotional
response,t and am}thu alluded ro increased
numbers of cases of gastroenteritis, dysentery,

rheurmanc fever, and pneumonia after Hurricane.
David.in Dominica,t but the specific numbers of
patients and the time after the hurricane that they
wuqht treatment. were not documented.

MATERIALS AND METHODS
“We conducted a’retrospective amaimm of the
1343
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TABLE 1. Saffir’Simpson Hurncane Scale

Wind Velocuty (mph) Tdal Sarge (fi)
[ 74-93 4-3
11 96-110 65-8
111 111-130 9-12
v 131-155 13-18
v > 155 > (8

Singing River Hospital Emergency Department
log for a total period of nine weeks. The intervals
analyzed were the week before Hurricane Elena
and the two weeks afterward in 1985 (2,623
patients total). We also analyzed corresponding
three-week periods for both 1983 and 1984 (1,953
and 1,864 total patients, respectively) (Table 2).
The chief complaints considered for individual
analysis were those considered to have possibly
changed as a result of the storm or shown in
previous reports’¥*7 to have increased.

This study compares frequency of emergency
department visits during normal weeks to thar
during posthurricane weeks; therefore, the chi-
square statistic, a measure of dlscrepa.ncy between
observed and cxpected frequencies, was chosen as
the method for statistical analysis. Expected weekly
frcquency for each entity was calculated by averag-
ing the weekly admission rate for the nine weeks.
The average was considered the best estimate of
the expected frequency if the null hypothesis of
cells coming from the same population were true.
A 1 x 9 chi-square test was used to determine
whether the frequencies showed significant (P <
.03) variation. If significance was found, then the
two cells representing the posthurricane weeks in
1985 were excluded, and a 1 x 7 chi-square test
was done on the remaining cells. Absence of signi-
ficance in the 1 x 7 chi-square test indicated that
the two weeks after the storm represented the
significant difference.

Singing River Hospital serves approximately
90% of Jackson County, the population of which
was established by federal census in 1980 at
118,015'* people. We believe our findings are
representative of the casualties that could be
expected in a population of approximately 100,000
people struck by a class III hurricane. Landfall
of the center of Hurricane Elena occurred approx-
imately 30 miles to the west of our hospital.

RESULTS

There was a dramatic increase in the total
number of emergency patients seen each day
beginning immediately after the hurricane and
lasting for approximately two weeks, with a
gradual return toward the normal census after-
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TABLE 2. Weekly Patient Cansus Before and After
Hurricane Eiena, Compared to Counts for Two Previous Years

Total for
Year  Aug 26-Sept | Sept 2-5ept 8 Sepr 9-Sept 15 Aug 26-Sept 13
1983 645 642 666 1.953
1984 386 622 656 1,864
1985 706 1,063 854 2,623

ward. The average number of visits during this
14-day posthurricane period was 137 per day,
compared with the normal daily average of 92.

The complaints fell into three groups. Group 1
consisted of those entities associated with a signifi-
cant difference in the 1 x 9 analysis, but showing
no significance in the 1 x 7 analysis (Table 3). This
group, comprising those problems shown to have
a significantly increased incidence due to Hur-
ricane Elena, included stings, gastrointestinal com-
plaints, lacerations, chain saw injuries, and
psychiatric complaints. Group 2 was composed of
those complaints with significant chi-square scores
in both the 1 x 9 and 1 x 7 analyses (Table 4).
This group had too much random variance to con-
clude that the hurricane caused a statistically
significant difference, and included puncture
wounds, orthopedic injuries, obstetric cases, and
motor vehicle accidents. It should be noted that
although the difference in incidence of puncture
wounds and orthopedic injuries did not achieve
statistical significance using the accepted P value
of .05 level of significance, both would have been
considered statistically significant if the .01 level
had been used instead; thus, the data strongly sug-
gest that Hurricane Elena also contributed to an
increase in the incidence of these two complaints.
In group 3, the 1 x 9 chi-square analysis showed
no significance (Table 5), and no further evalua-
tion was required; the complaints in this group
are listed in Table 5.

DISCUSSION

The overall increase in patient visits to our
Emergency Department after Hurricane Elena
was due to three factors. First of all, there was an
increased risk of illness and injury due to clean-
up activities, lack of electricity, and potential con-
tamination of food and water supplies. Second,
the psychologic stress of anticipating and coping
with the effects of the storm created a significant
increase in psychiatric complaints. Finally, many
local physicians were unable to open their otfices
for several days after the hurricane; consequently,
the Emergency Department became the sole
source of medical care for many patients.

In this study, a class IIT hurricane with land-
fall 30 miles west of the emergency department
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TABLE 3. Complaims Snowing Sigmificamt Vanance

No of Patrents Seen

Weeks in 1983 Weeks tn 1944 Weers in 1985 Degrees af

Cumplaint I 2 3 i 2 3 ! 2 3 Chi-square P Level Freedom
Sung(s) 7 3 5 5 + L3 2 14 15 I1x9 2640 < 005 8
tx7 4 00 NS L]
Guastrointestinal o6l 62 M 38 bd 52 87 73 1<% 1722 °* < 05 -3
lness Ex 7 633 NS 6
Luceration 67 35 67 7150 57 62 03 87 1«9 3239 < 005 L}
1x7 3 ud NS [-]
Psvchiatric 3 + 3 6 6 ? 13 15 13 1x2 1776 < .05 8
problem 1x7? 9 45 N§ ]
Chain saw wnjun 4] ! 1 0 0 1} o 3 0+ 1x% 6958 < U003 8
Ex7 3 O NS b

“Weeks 1, 2, and 3 vorrespond 1o dates shown in cofumn headings of Table 2
NS =~ not swnificant.

studied increased the patient load to 165% of
normal (from 92 o 152 patients per day) during
the first week after the hurricane, and to 133%
of normal (from 92 to 122 patients per day) dur-
ing the next week. Some of the complaints show-
ing a statistically significant increase required no
specific changes in staffing or equipment, eg, the
number of patients with stings increased from an
average of <5 per week to two per day, and
gastrointestinal complaints increased from approx-
imately nine to slighdy more than 11 patients per
day. The increase in lacerations, however, from
eight per 24 hours in 1983 and 1984 to 14 per 24
hours in the week immediately after Hurricane
Elena, combined with two chain saw injuries per
24 hours in the week after Elena, did require extra
physician staffing on the afternoon shift. Chain
saw injuries had importance far in excess of their
actual numbers, for they required much more time
to treat than other lacerations. Surgical hospital
admissions did not increase after Hurricane Elena,
so the specific need was for physicians capable of
outpatient laceration repair. Additional nursing
personnel and working space capable of sup-
porting outpatient surgery should be allocated to
an emergency department after a hurricane.

There were 28 patients treated for psychiatric

TABLE 4. Complaints Showing too Much Random Vanance to Attribute
Sigmhcance to Hurncane

Complant Chi-square P Level Degrees of Freedom

Punciure wound P x99 LI 25 < 0035 8
1x7 1412 0L < P< 05 [}

Orthopedic x9 3733 < 005 8
Iy tx7 1332 0t < P 05 [
Motor vehicie 1x9 2515 < Ot 8
accident Lx7 21 {4 <.01 b
Obstetnc case Lx9 2000 < 012 8
f«7 1949 < Ul 6

illness in the two weeks after Hurricane Elena
(Table 3). Eighteen (64%) of these patients were
female, and 15 (54% ) were young adults aged 17
to 39 years; however, ages ranged from 14 1o 92
years. Fourteen of these 28 patients were admitted
to the hospital.

The most common psychiatric complaint was
nervousness (nine patients, 32%), followed by
suicide attempts (four patients, 14%) and ‘‘upset’’
(three patients, 11%). There were two patients
with a chief complaint of anxiety, and two with
a chief complaint of depression. Each of the follow-
ing was given once as a chief complaint during
the two weeks after Hurricane Elena: confusion,
hysteria, acute distress, hallucination, depression,
anorexia, bad nerves, medicine refusal, and family
problems.

TABLE 5. Compilamnts Showing No Signaficant Vanance

Na of Patienits Seen

Weeks in 1983% Weeks in 1984 Weeks tn 1985
Compliaint 1 2 3 1 2 3 1 2 3
Overdose 7 3 3 35 3 3 4 3 5
Drowmng 1] 0 i 0 0 o0 0 0
Forergn body removal 4 6 10 6 3 5 3 6 12
Cardiac arrest 1 2 + 1 2 1 0 Q 0
Dead on armval 3 i) 2 0 i I3 2 +
Electrocution o 1 2 0 0 11 2 0
Cardiac admission 13 14 12 21 2 12 14 15 13
Surgical admission 8 6 75 1 4 16 10 10
Animal bite 5 ] 12 2 3 6 +$ 1
Snakebue 1 0 0 2 \] 11 1 ¢
Gunshot wound 1 0 5 1 0 2 2 1 0
Assault 8 + 39 § 6 9 9 15
Spouse assault 0 0 10 0 0 3 1 3
Burn 7 [ & 7 Wy 10 9 3 10
Eve injury 13 13 14 20 16 20 20 22 17
Letr beiore medheal 3 ] 2 2 3 4 2 7 +
assessmient completed
Left aganst medical advice 3 3 3 3 7 5 1 + +
Gasolwe aspiranon 0 i) ¢ 0 0 [V ] 0

*Weeks 1. 2, and 3 correspond to dates shown in cotlumn headings of Table 2
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These findings are similar to the results obtained
in a study at the same hospital after Hurricane
Frederic in 1979.'3

CONCLUSION

Hurricane Elena, a class III hurricane, placed
severe added demands on our community’s
emergency department for at least two weeks after
the storm. The greatest need was for physicians
and nurses skilled in outpatient management of
trauma.
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