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Epidemioclogy of Huran Health Effects of Exposure to the
1979 Eruption of Mt, Soufriere, S5t. Vincent, W.I.
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INTRODUCTION

On Good Friday 13 April 16879, Mt. Soufriere volcano in northem
St. Vincent started exupting snd remsined active until late May. The
total population living within a ten Km radius from the volcane crater
was evacuated, 0On Sunday 15 April a two-man team from the Caribbean
Epidemiology Centre, PAHG/WHO, Trinidad arrived to assist the mational
health autherities with the cevelopment of post-disaster epidemiological
surveillance.

BACKGROUND!

8t. Vincent, at the time of the eruption am Associated State
with the Uni:z? Kingdom, liez &rong the VWindwand Islands of the
Caribbean, scre 13° Korth of the Equater, between St. Lucia cnd Grenada.
The populatica 1n 1979 was estinated to be 110,000 with more than 50%
younger than 15. The totel :irface covers less than 300 k::2 with a
major populaticn concentraztica -1 thLe south,

The island is of vol.anic origin and has onme active volecano,
the Souf:idre, located in th: rorthern part of the island,

Fol.c.ing very littl: premonitory activity the volrano erupted
at dawn on 13 ipril 1979 vitr a column of steam and ash2,5 A scries of
seven vairticel c.plosicns beiseen 13 and 26 April generated ash falls,
pyroclastic fl:ss and mud fl:ws, The first cruptionswere so powerful
that transport .. the ashplu-e resulted in osh fall on Barbades an
isl-nd 18C - the east. £t each _ruption the rushrooming c¢louds
22 hed up £~ FIG0 m oand cer: Leadily wvase ble frem the capital
FKingstown =0 ..l..etres a-.y J.oa tl.e voleano craify. Each falplosien
“ns follew . “he Zepos:it: t of a <hin layer of sgh c.er the ~ntire
1sland, heavicr 11 the norcher part. Ash could fall for several hours
tegerblicg iizat snow ond was 1rtitating to the eyes and mcous
rerhranes of “he upper respitatory tract,

Evizection of thecrtire populatien first within £ ko and later
within 10 «or -f the volea s i1oter was started alwmest irmediztely. In
total some .503-20000 peralz o cre veleocstes temporarily “a the alreally

comsely popul:"ed south,
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The volcano remained active until late May - early June after
which the evacuated population was allowed to resettle.

The last evident activity of the volecano had been seen in %02
when it killed about 2000 people. It was then derzant until 1972 -dhen
it rumbled to 1life, not causing an eruption, but creating a new island

of lava rock on the crater lake.

HUMAN HEALTH EFFECTS

Two types of effects on the health of huran population by
these velcanic eruptions coul@d be observed,

One concemed the direct effects of the eruption, as seen in
an asscciation with respiratory problersand in the pessible polluticn
of water \;upplies_. The second one resvited indirectly from the erup ion,
when it csused the evacuation and resettlement of =hat part of the
populaticn living clese to the volcanos and thought tc be in physicel

danger {rom the eruptions. An effect that could rot:usily be discussed

is the ef: :ct on health services.

a. DIRECT EFFECTS

. : .3 .
1. Potential pollution of water supplies™: & riior reason to

invite the epidemiclogical assessrment team was counzern by pub}.‘ic lealth
suthorities in St. Vincent that water supplies wers c:ntamiﬁed by air
borne ash from the evuption. Part of this concern was based on a paper
describincg the chemistry of the crater lake during the 1971-1972
eruptien. Pending an assessment of the public hez.th risk it was
decided te halt water distribution tenpurarily.

In St. Vincent vivtually all pipsd water =uzvlies sre freo
surface sources and purification ceonsists of either cedimentation 2nd
chlevization or c¢hlorination alene. & additicnal n-oblem was the
cloggicg of storage outlets by wvolcaric zsh. This z.50 necessitated
shutticg off piped water supplies following the eripiion to allew the

ash to sediment. There wvas therefore both a quanticy and quality problem.

The quality preblem was evalusted by sending water samples

frow vavious suvpplies te Fanama, Bartiics and Trini’:d. The resulis

are su—rarized in tahle one:



Table one:

water supplies - April 1979.

Results from chemical water analysis, St. Vincent Surface

Ministry of University of Military
Labor.:‘r;o:‘yd where Agriculture West Indies Hospital
ste Barbades {St.Augustine)} Panama
Trinidad
Number of samples tested 4 1 9

Standards used

Number of tests
inciuding testing for

Results indicating

WHO International
Standards for
Drinking Water

“HO Internaticun-
al Standards for
Mrinking water

US Standards

B
14
Mercury, Copper,
Lead Ironm,

Cadmiun ,Mangarcse,
Zinc, Nickel

8

.ead, Mervcury

14
Phosphorus,
Nitrate,
Cadmium, Bariunm
Lead,Silver,
Arsenic, Copper,
Tron

contamination; against 5/56 none 36/126

standard used

Results indicating con-

taminarion when set against N/A N/A ¥one

WHO Stendards

Possible problem arcas Leaa concentration nonsz Trace elements
in 3 samples highed of Copper, Irca
than Upper limit and prescnce of
(0.4 mg/l against Phosphorus and
0.1 mg/1} caleium cartonaty
Cadrium cencen- wich are nct
tration in 2 allowed in US
samples higher thany Standards.
Upper limit (0.06
and 0.03 mg/1
against 0.01 mg/1) B

Conclusion Acceptable Arceptable Acceptable




Pending the analysis it was decided to release the water for
public consumption warning however not to use it as potsable water. Once
the results were in these warnings were stopped. No ill effects from
drinking water were reported or observed. It is known if the slightly
higher levels of lead and cadmium reported by one lab were temporary. Since
during the sanitary surveys of the various watet supplies several problems
were recognized in the protection from human contamination of these
reservoirs, more attention was then given to adequate chlorination at all
outlets.

The quantity problem mentioned above continued to play for the next
week as water supplies had to be shut off for some time folﬁbing every
exuption.

2. Respiratory effects: nuisance from air berne ash were prominent after

eanyeruption. They caused pecple to wear surgical or gelf—made rasks to
rminimize the irritation of airways and mucous membranes, as documented in
several popular magazine‘,a's

More significantly an increase was noted in the number of children
that had to be admitted with a diagnosis of asthmatic bronchitis te the
pediatric ward of the enly functioning hospital . This has been described
in detaij elsewhere.6

The increase was noticed when hospital admission surveillance was
installed as part of an overall post-disaster epidemiclegical surveillance
5ystem7. The first elerment was that the nucber of admissions to the
pediatric ward had almest doubled during the first week that folleowed the
eruptions, as compared to the previous weeks but also to previous years'
average. {Fig, one).

When analyzing the increase gastroenteritis was the principal reason
for admission closely followed by asthmatic bronchitis and respiratory in-
fections (Fig. two}. For asthmatic bronchitis this was a highly unusual
situation with fourteen admissions in one week as compared to three in the
previous six weeks cowbined (Fig. three). Also when compared to two
previous years at the same time period this was highly in excess of the
expected. This pattern continued during the second week of the eruptions

when asthmatic bronchitis accounted for seven admissions.
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Following this week no more eruptions occurred and only 3
admissions for asthmatic bronchitis were noted for the twe weeks between
26 April and 3 May 1979,

The age-distribution of the cases of A.B where this was known
is shown in fig. four. It was not tried to acknowledge if these were
exacerbations of known cases of A.B., or newly diagnosed cases,

A similar increase in admissiors for A.B. was noted in the
medical wards but at a much smaller scale.

On the third day of the eruptions a 21 year old man was admitted
to the medical ward with signs of marked chest congestion and tachypnea.
He had been in the evacuatien zone during the volcanic explesions the
previous day and developed cough and pleuritic pain on his return home.

# diagnosis was made of toxic pneuronitis without lower
respiratory tract infection and he was treated accordingly.

3. rauna isscciated with eruptions: ne reports or observations were

made on treuca due to the volcanic eruptions. Keither could deaths due
to the erupticns be confirmed. In fact only 31 out of 234 visits to

the casualty ward ( = only available Pmorgency Care facility) on day 2,

3 and 4 were related to trauma. (No register was kept on day one). This
could of course be due to the very rapid evacuation of the populatien

out of the danger zone.

b. INDIRECT EFFECTS

1. Associated with the evecuation: at least one accident was reported

to L.ave cccuried 'lbring the evecuation. Coasequertly the evacuation
caused mare trauwa taan the crupticons when a truck with evacures drove
down the road. Only 27 admissions were made to the surgical wards during
the first five days. 14 of tlose were for traumatolosy occurred in
accidents during the evacuatien. 7 patieants with fra.tures (4 of radius

«nd ulna, 1 Humerus, 1 Base of skull, 1 Ribs) had to be hospitalized.

* A B, = asthmatic bronchitis



2, Associated with resettlement: some 15000 people had to be

resettled in temporary evacuation centres during six weeks. Some 3000
more resettled in private homes. Schools, churches and community centres
were most often used as evacuation centres. In many instances they did
not have the necessary sanitary facilities and a rapid public health
assessment of these facilities had to reorient relief assistance quickly.
Mass feeding was necessary and coincidentally caused two outbreaks of
food~berne illness, resp. involving 100 and 50 evacuoces, Both were
thought to have occurred because of inadequate time-temperature control,
An epidemiological surveiliance system was set up in these
camps zlmost immediately and besides a minor outbhreak of conjunctivitis
no further ocutbrezks were detected,

c. Effects on health services: because of the emergjency situation

~a

prirary health care facilities were at first massivaly redirected to
the evacuation centers and six health teams consisti:ng of at least cne
physician and one nurse visited the evacuation centres con a rotating
basis. When it was found health .eeds of this population were not
significantly greater than in the surrounding population aend also
becauvse of corplz'nts about the privileged position of the evacuees
the nermal situaticn was more or less retusned te. Some of (e lsrger
centres continued to receive special visits {rom these teans but for
the majority of health problems the popalation wos referred to the
neighbourhood health centre.

The number of missions to the lospital was higher than
rwrmal during the {. -. -eek of thue energence (Fig, five) bat this was
never due to travratological or dnfecrtious disecs~ prokleas. The
rein component was af iulsesse in CJrisslons for obstetric :oasons, o
fact which has bewn dssimented also in ~th-r v oo, cneies. It coald rot
be ascertaired if tnis inerezse was duc to 2 1.rpcr neaber ol prerature
deliveries or because of a higher proportion of 13- nant wo-wn sceking
delivery in 2 hespital. Because of the overburdeiing of the services

mecthers were discharged vevry rapidly afrter delivery.



Smzller increases were noted in the redical and pediatric ward,
rnainly because of the transfer from the other minor hospitals that were
located in the evacuation area. The increase 1n cases of asthmatic
bronchitis was already described. A small increase in admissicns to the
redical ward with a diagnosis of acute psychiatric diseorder was also seen,

The number of surgical admissions was continuously very low.
1t decreased even later during the emergency when the number of electic
surgeries was voluntarily limited. This was done to acrcomodate the

continuing high number of obstetrical admissions.

DISCUSSICK

The only specific effect we could aseribe to the volcaric
eruptions vas a relatively high nurber of hespitalized cases of
asthmatic bronchitrs, especially in srall children. No data are
avzilable on case- 1n ambulatory care. In how far these ceses were
due te toric-chemical or rechanical zrratation by airborne ash particles,
or related "¢ psyc 3lopical disturtances ciusing exacerhation of evist..g

asthmatic bronchitis 1s left to speculation.

The possibility of water contamnation by ash fic~ voalcenic

eraption is forwarded. o7 course th¥s ws orly true vheve C.0leCo WSIET
is the rain supplier of pat hlz water, 4lso in case of cr tomirition
long-term effects are ~hat ve should leol for rather than 3cuie
toxicity.
All other effects are wore related to the consaguiaces of the

-leanic er.ption, nail »l: the evacuatinn and subsequent tlerent.
w tary inscoces thesar soo%ems _an ard will be greater . 0 bt
Iorediate effacts of tlc +~0 anic dicascer, A question LEot nus oot
~zen addres.od Fere ond nirbaps shosld bhezore a jeint field for vasearch
5 eociologi-ts and ey .0 loglsts, 1s t-2 impick of enct oo Msoster
or hrman behaviour and :o-sequently oa - =-tal heelth, Bes_fes the
vanatural Living conditizes 1n the evac.azion cont

o1t inusus Lncertainty  tong tre o otscuses, Jhien
allewed Lo return home,  “o1-ors corcern o-is5ted alse 1 t-e eveiuatlsn
2 v Iataan cecen the lack of w-elvl wort to
ST1L1LS wele wrodcting SUD ;o3 Tems ard

it to espand 1T work into Uoe Lohers,

T wmTers s o oqroRlom



Finally for all of us, ie. the population in the south and
the relief workers one guestion kept popping upgzwhat if the volcano
keeps on erupting and takes down the island with it? Can 110.000
people be evacuated rapidly if necessary from one of these islands?

This is a key question for secondary prevention.
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Fig. 1. Admissions lo the paediatiic wartd,
Kingslown General Jospital, 51 Vincent, by
week of admission, Maich - May 1579. Source:
Ward Admission Books,
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Fig. J. Asthimatic brenchitis as the cause for
admission 1o the paediatric ward, Kingstown
General Hospital, St. Vinceat, March - May 1979,

by week. Source: Ward Admission Books. <«
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Fip. B, Admission diagnosis for sdmissions 1o
The pacdiatiic ward, Kingstown Guneral Hosp-
ital, St. Vincen!, during the week of 13 - 1%th
April 1979 Source. Ward Admission [Hooks,
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Fig. 4. Apr distribution of cases of
bronchitis ited 1o :
Rinpetoun Geas 4 Jacpital, St Vinoest, doring
the  twe o weces ol the 13 - 28th 200l 1979,
Soaurce: Wand Aduasaion Docks,
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Admissions

40

710

180

t50

252

Fig: Five
NUMBER OF ADMISSIONS PER WEEK
§T. VINCENT, KINGSTON HOSPITAL, 13/4 - 31/5/ 1979

ALL ADMISSIONS TO THE HOSPITAL

177 175 180 180

157 165

13-19/4

20-26/4 2776-3715 L-10/5 11-17/5 189-24/5 25-31/5

1979



