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FOREWORD

This is one section of a fifteen volume report concerning
disaster preparedness in Lima, Peru., It was researched in Lima
by a team of disaster specialists during the period July - Nermbef,
1981, for the Agency for International Development's Office of
U. S. Foreign Disaster Assistance and USAID Mission in Peru.
The report is supplemented by a considerable number of maps,
charts and resource documents which are located in the USAID/
Peru Disaster Preparedness Resource Library in Lima and, in some
cases, in the office of the Disaster Preparedness Coordinator

[(Dr. Miguel Gueri], Pan-American Health Organization, Lima.

November 1982
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INTRODUCTION/EXECUTIVE SUMMARY

Peru's Civil Defense authorities have projected that a severe
(8.4+ Richter) earthquake in Lima would cause approximately 60,000
deaths and 700,000 serious injuries. The overwhelming majority of
these casualties would occur in the extremely crowded central city
slums, called tugurios, whose buildings are two to three storeys high
and constructed of adobe or a combination of adobe and quincha (cane
and mud). Many of the buildings have been structurally weakened through
deterioration over time, lack of inspection and maintenance, and
previous relatively milder earthquakes. Tugurio residents are in danger
of being struck by collapsing adobe walls inside their buildings and
in the streets, and by injuries sustained from collapsing interior
hallways and staircases, by trampling and panic, and by other structural
failures. About 207 of primary schools -- especially in tugurios -- are

projected to collapse in such an earthquake.

A second principal cause of casualties would be the relatively
newer settlements on precarious sites such as steep hillsides and
the edges of cliffs over river banks. Electrocution from falling wires
during and after an earthquake, as survivors plunge into building rubble
to rescue the victims; and burns suffered in fires provoked by an

earthquake could also be considerable.

In all, this study suggests for illustrative purposes that between
37,500 and 62,500 dwelling units would collapse in an earthquake. If an

average of one to two persons perished in each case, Civil Defense's
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projection of 60,000 fatalities (equal to 1.2% of Lima's population)
would be realized. The worst case would occur if the event took place
during normal nighﬁ-time sleeping hours, when the tugurio buildings

are full.

There would probably be seriou; differences among speclalists
concerning the number of serious injuries which would be generated
if 60,000 persons were killed. Most wquld suggest a ratio of 1:2 or
1:3 for deaths:serious injuries. The 700,000 projection (equal to

147 of Lima's population) yields a ratio of 1:12.

Local residents of tugurios and other vulnerable areas indicate
in their overwhelming majority that they would bring injured victims
directly to major hospitals, and not to. local health posts or health
centers. This would be especially true in the tugurios. Depending on
the time of day of the earthquake, hospital staff behavior would vary:
in daytime, many staff would rush home to verify the condition of their
families, become caught for hours in paralyzing traffic jams, but would
later return to their hospitals to handle emergency cases. In the
evening, most hospital staff would be at home with their families,
could prcmptly verify their .condition and proceed to the hospital

with relatively few traffic jams, subject to transitibility of the roads.

There are 25 hospitals in Lima which have more than one-hundred
beds each, and thrae key hospitals with less than one-hundred beds

each, as follows:



Ministry of Health 17 hospitals 7,574 beds 60% of all beds

Social Security Inst. 4 2,342 19%
Armed Forces 4 2,145 17%
Private Sector 3 539 47
Total 28 hospitals 12,600 beds 100% of all beds

The Ministry has designated seven‘of its hospitals as primary
emergency facilities, though two of them have been judged by some experts
to be vulnerable to collapse or severe damage requiring their immediate
evacuation. In order to begin to develop a plan for provision after
an earthquake of emergency services by the 28 hospitals, a hospital
questionnaire was developed and completed for eight hospitals. The
questionnaire solicits data on power, water, waste removal, perscanel,

services, emergency plans, and other key elements.

This study recommends that questionnaires for the remaining
hospitals be completed and that based on their analysis the city power,
water and other authorities develop prioritized plans for provision of
emergency services to the hospitals. Contingency plans should be made
for evacuation and alternate siting of principal hospitals which may
theméelves be severely affected. A plan for decentralizing emergency
out-patient care outside of the major hospitals is vital, as is a strategy
for evacuation of serious cases tcd the large number of hospitals outside

Lima in areas which would be unaffected by an earthquake.

Because of a continuing national fiscal crisis, Ministry and

individual hospital inventory levels for medicinés and related supplies
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are extremely low. This study has initiated the development by some
members of the Péruvian medical community of a list of essential
medicines and supplies which would be required after a severe disaster.
It is recommended that this 1list be completed and widely distribuced,
and that external donors should be encouraged to provide considerable
quantities of the listed supplies, properly marked and packaged, as

emergency relief resources after an earthquake.

Striking differences of opinion emerged among medical experts
concerning the necessity, feasibility and desirability of the external
provision of non-Peruvian -- especially U. S. -- medical personnel to
Lima after a severe earthquake. After detailed review of the arguments
on both sides of this issue, this study concludes that small numbers of
experienced para-medics and rescue squad workers could be useful,
if the number of casualties is reasonably estimated to exceed 1100,000.
Such personnel must be accustomed to handling milder burns and injuries
and immobilizing fractures under difficult emergency conditions and
should focus on decentralized out-patient care only, or on relieving
Peruvian personnel to permit rest periods. Such personnel must have
Spanish speaking capability and bring its own supplies and support
system; and could include X-Ray technicians with Polaroid equipment
and supplies to support medical operations by Peruvian staff. Uninvited
foreign doctors who arrive can be directed to evacuation sites in
unaffected areas outside Lima whose hospital staff may require supplementation.

Externally provided technical assistance experts have been used successfully



in the fields of epidemiology (especially the Center for Disease

Control, Atlanta); bacteriological decontamination (U. S. military
have such standby resources); and veterinary medicine. They could
probably be most useful in Lima i1f they are promptly mobilized and

deployed there after an earthquake.

Distribution of blankets to most affected disaster victims would
be useful for their health and minimal comfort as the night-time

climate in Lima is cold.

But the dispatch of field hospitals -- even though they will
undoubtedly be requested -- is probably the least useful way in which
external resources can be employed in Lima. They will arrive after
the real need for them has diminished if not disappeared; cost great
sums of money to transport; and detract from higher priority national
operations. With the number of major hespitals in Lima; two Peruvian
field hospitals permanently stored in Lima; and considerable hospital
resources throughout the country which can provide backup support,

provision of field_hospitéls would be poor use of external resources.

A brief overview of the health delivery system of Peru is included
as an annex to this report, as are three articles concerning lessons
learned in epidemiology and emergency medical care operations in Peru

after the 1970 earthquake and in Guatemala after the 1976 earthquake.

A good contact point for disaster preparedness discussions and

activities in Lima is Dr. Miguel Gueri, PAHO/Lima's Disaster Preparedness



Specialist, and on whom this study relied for technical guidance.

The USAID/Peru Family Health Office, and particularly Helene
Kaufman, its Chief during the time of this study, provided substantial

and invaluable assistance in the conduct of the work described

herein.
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PROJECTED CAUSES OF DEATHS AND INJURIES

Peru's Civil Defense authorities have projected that a severe
(8.4+ Richter) earthquake in Lima would cause 60,000 deaths and
700,000 serious injuries. Other volumes of this report describe in
detail the sectors of the city where the population is at greatest

risk, which can be summarized as follows:

Precarious Structures: Tugurios

Civil Defense authorities expect that the majority of deaths and
serious injuries will occur in the central city slum areas, called
tugurios. The tugurios are characterized by poor, overcrowded living
conditions, principally large buildings originally designed to accommodate
two or three families which have been converted into an average of
20 -~ 25 individual one-room dwellings. Each one-room dwelling is
occupied by up to ten family members. It is estimated that there are
about 175,000 such single-room family dwellings in the tugurios of
Lima.

Tuguirio buildings, which are usually two to three storeys high,
are constructed of adobe or a combination of adobe and quincha (cane
and mud). Recent relatively milder earthqualkes, for example in 1970
and 1974, accelerated the natural deterioration of the already
weakened buildings, many of which are over one hundred'years old.
Since the buildings produce little income, they receive little or no
structural inspection or maintenance. As a result, the collapse of

individual tugurio buildings -- even in the absence of seismic provocation

occurs routinely.



The buildings also tend to have only one extremely long and
narrow exit or "escapeway". 1In a severe earthguake, these "escapeways",
surrounded by tall adobe walls, may be the most precarious features
of the buildings. Tlhe interior stairways and hallways also tend to

be narrow and precarious. Volume IX of this report, Low-Income Housing,

describes tugurio buildings and elaborates on the problems summarized
here.

The principal dangers to tugurio residents include: being struck
by collapsing adobe walls in the narrow passageways as they try to
escape their buildings; by outwardly collapsing walls after exiting
from the buildings; by collapsing staircases and hallways within the
buildings; by trampling and panic as the building population attempt
to escape; and by complete structural collapse of the buildings.

If the earthquake occurs during the day, two additional dangers
are faced:

(a) Because they have no access to affordable day-care facilities,
some parents are forced to lock their young children into their dwelling
room in the tugurios while the parents go to work. This precludes the
escape of such children in any emergency. [Medical specialists in
burn treatment in Lima repor& that such children often account for the
most severe burn cases after fires in tugurio areas.]

(b) A severe earthquake during the 25% of the weék when schools
are in session could heighten mertality of school-age children. One
study, described in deﬁail in Volume VII, Education, suggests that

207% of the primary schools and 5% of the secondary schools -~ principally



those located in tugurio areas -- would collapse immediately inm such

an event.

Precarious Siting

A second principal cause of deaths and injuries could be the
relatively rewer settlements on extremely steep hillsides in and around

Lima. Such sites are located in the pueblos jovenes, relatively newer

housing areas on the outskirts of Lima, and in the central city. The
proximity of each house to the next; the steepness of the hilisides; and
the possible inadequacy of siting and foundations, could contribute
to a large pioportion of fatalities and injuries in such areas as
houses tumble against and over each other.

In addition, houses built along the extreme edges of the Rimac River
are subject -- even in the absence of earthquakes -- to deaths and

injuries due to mass failure along the cliffs on each side of the River.

Elcctrocution/Fires

In many areas of the city, but especially in tugurios, there could
be a high incidence of electrocution from falling wires. If there is
surface flooding, wéter could act as a conductor, multiplying this
danger. These could combine to create more victims immediately after
the earthquake as relatives and friends plunge into the collapsed
buildings and rubble to rescue trapped victims or to recover valuables.
In some areas, considerable numbers of fires could be generated by
overturned cooking stoves .ind by short circuits. These matters are

elaborated upon in Volume III of this report, Electricity.
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Tsunamis

A severe earthquake, depending on its character and location, could
generate Tsunami waves which could reach the La Punta area of El Callao
in 20 ~ 30 minutes. In 1746, Tsunamis which reached La Punta
ninety minutes after an offshore earthquake killed 4,800 or the

area's 5,000 residents.

PROJECTED CITY-WIDE NUMBERS OF DEATHS AND INJURIES

Based on the foregoing, it is anticipated that a substantial
population of the city, especially in the tugurio areas, will require
eTergency medical care.

Civil Defense authorities have made the only known projection
of deaths and injuries in a severe earthquake. This projection -- 60,000
deaths and 700,000 severe injuries (equal to 1.2% and 14%Z of Lima's
population, respectively) ---is based on its review of the earth
structure beneath the city and its likely reaction to seismic
activity; and surface and aerial studies of the building structures
of some of the city's most vulnerable districts.

In considering these projections, it should be noted that:

(a) The number of deaths and injuries may depend on the time of
day at which such a severe earthquake could occur. If it occurs at
3 a.m., the most dangerous buildings ~- tugurio and steep hillside
dwellings —-- will be fully occupied by a sleeping population.
Injuries generated by panic, trampling and electrocution, would also

be at their greatest.
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If, on the other hand, the earthquake were to occur at 3 p.m.,
the tugurio buildings would be much less densely occupied, because
most people would be at work, on the street, etc., and daylight would
help to ameliorate some problems. But school children in the tugurios
would be an exception to this relatively improved condition.

(b) This study assumes the population of the tugurios to be
about one million people ~nd that in tugurio areas the dwelling units
of 30,000 - 50,000 families would collapse in a worst case.

To these should be added, for illustrative purposes, another
25,000 families who reside in homes locatei on steep hillsides,

river's edge, in dangerous pueblo joven comstruction, and in other

vulnerable environments. If they suffered a similar rate of collapse
(30% - 50%), it could be expected that 7,500 - 12,500 of these
families' housing units would collapse.

The city-wide total number of families with collapsed dwelling

units would be 37,500 - 62,500, Thus, the Civil Defense projection

in each famlily so affected would perish.

(c) There probably would be some differences among specialists
concerning the number of serious injuries which could be caused
by such a number of deaths. In general, based on previous experience,
it has been the view of experts in this Hemisphere that the ratio of
deaths to serious injuries in earthquakes is about 1:2 or maximum 1:3.
Their projections, based on 60,000 deaths wculd be a maximum of
180,000 serious injuries.

Civil Defense authorities have arrived at a projection which

-12 -



would imply a 1:12 ratio, i.e., 700,000 injuries.

It would probably be useful for these various groups to exchange
ideas on these ratios and their derivationms.

In the meantime, this study will assume only that

serious injuries will number in the hundreds of thousands.

PROJECTED BEHAVIOR OF AFFECTED POPULATION

In field surveys in tugurios and pueblos jovenes, local residents

were asked what actions they take in normal times if a member of the
family or neighbor suffers a fracture, and what they would do in such
a case after an earthquake. The answers were overwhelmingly that
they woul = bring the injured per;on directly to a major hospital.
They would not seek assistance at health posts, health centers, or
other secondary facilities.

Ministry of Health and other officials also predict that disaster
victims would be brought by their families directly to major hospitals
for treatment.

Because there are so many hospitals located in and immediately
around the tugurio areas, i& seems even more certain that this customary
pattern would be followed by the affected population after an earthquake.
Thus, within hours of a major earthquake, hospitals can expect to be

besieged by many thousands of cases.
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PROJECTED BEHAVIOR OF HOSPITAL STAFFS

Before procéeding to a description of the hospital resources of
Lima, the probable behavior of hospital staff during these same
amergency hours after a disaster should be considered.

The behavior of hospital staff would be different depending on
whether the emergency were to occur during the daytime working hours
or at night. If the earthquake occurs during the day, many on-duty
staff need to verify the condition of their immediate families and
homes, and this is their top priority. Typically, the phone system
becomes inoperable after even milder earthquakes in Lima because so
many people try to use it at the same time. Hospital staff who try to
rush home are caught in chantic traffic (which could be aggravated
by road blockages caused by rubble, water, etc) and in which main streets
and highways are paralyzed for hours. After verifying the condition
of their families, and making ~rrangements for their care, most staff
would return to their hospital.

The situation is simplified if the disaster strikes during the
night., Most hospital staff (except on-duty personnel) are already
with their familles, can verify the situation, arrange for theilr
welfare and proceed without.traffic jams (if the roads are transitable)
to their hospitals.

The above over-simplifies anticipated staff behavior, but it
reflects much of such behavior which occurred after the last few --

considerably milder -~ earthquakes in Lima.
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LIMA'S HOSPITALS

There are tﬁenty—five individual hospitals which have more than
one-hundred beds each in Lima and three key hogpitals with less than
one~hundred beds. Of these, 17 are managed by the Ministry of Health;
they account for 7,574 beds, about 60% of those located in Lima,’

The Peruvian Social Security Institute (IPSS), with its four hospitzls,
has 2,342 beds, about 19% of all beds in Lima. The four Armed Forces
hospitals, with 2,145 beds, account fo; about 17% of all beds in Lima.
The three private sector hospitals have about 539 beds among them,
accounting for 47% of all city hospital beds. The total number of
hospital beds in Lima is 12,600. Chart A, developed by this study
based on best available information, is a list of the 28 hospitals,
their institutional affiliations, addresses, telephone numbers, and"
number of beds, as well as some other data, discussed later. It is
supplemented by Map A, a wall map developed as part of this report
which could aot be reproduced here and which is available at the Ministry
of Health Planning Office, OFDA/Washington, USAID/Peru, and PAHO/Peru
disaster preparedness offices. It shows the geographical distribution
of the hospitals and health centers around Lima, by institutional
affiliation,

It is to these hospitals that the rverwhelming majority of

injured persons will be brought.

Ministry of Health Designation of Emergency Facilities

Chart A also indicates the hospitals which have been designated

by the Miu:stry of Health as primary emergency service facilities in a
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RELACION DE HOSPITALES EN EL AREA DE LIMA (con por lo menos 100 camas), Setiembre 1981

LIST OF HOSPITALS IN THE iIMA AREA ( with at least 100 bedsft September 1981

+ = Mir stry of Health's designated Primary
P .c-Disaster Emergency Medical Facilities

11/26/81

Chart A

includes three hospitals with less than one-hundred beds

NOMBRE DIRECCION DISTRITO TELEFONO N° CAMAS $ DE CAMAS ENTIDAD ADMINISTRADOFA
NAME ADDRESS DISTRICT TELEPHONE N°® BEDS S OF BEDS AFFILIATION
A Hospital Nacional Guillermo Av. Grau 800 La Victoria 3i-4345 885 Instituto Peruano de
Almenara Irigoyen (No. 1 - Seguridad Social (IPSS)
Obrero) Peruvian Social Security
Institute (S.S.)
B Hospital Zonal del Callao Av. Argentina 551 Callao 29-7757 54 Instituto Peruano de
Seguridad Social (IPSS)
. Peruvian Social Security
Institute (S.S.)
C Hospital Zonal de Vitarte Av. Santa Marfa s/n Vitarte 35-2837 70 - . bl
D Hospital Nacional Edgardo Jr. Edgardo Rebagliati Jesus Marfa 71-0277 1,333 - " -
Rebagliati {No. 2 - Empleado) s/n
2,342 19%
E Hospital Maternidad de Lima Jr. Miro Quesada s/n Barrios Altos 28-3840 433 Ministerio de Salud
Ministry of Health
F Hospital Materno-Infantil Jr. Miro Quesada 490 Barrios Altos 38-2468 265 - - -
San Bartolomé
G Instituto Nacional-de Enfer- Av. Alfonso Ugarte Lima 23-6979 139 - - -
medades Neopldsticas 28-9660
H Hospital Dos de Mayo + Parque de la Medicina Barrios Altos 27-6030 608 - - .
s/n
I Hospital Santo Toribio de Ancash 1271 Barrios Altos 27-2128 244 " - -
Mogrovejo 27-8453
*
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NOMBRE DIRECCION DISTRITO TELEFONO N° CAMAS A DE CAMAS ENTIDAD ADMINISTRATIVA

NAME ADDRESS DISTRICT TELEPHONE N° REDS A OF BEDS AFFILITATION

Hospital Arzobispo Loayza + Av. Alfonso Ugarte 848 Lima 32-2990 752 Ministerio de Salud

32-3990 . Ministry of Health

Hospital General Base Hipd-~ Av. La Atarjea s/n El Agustino 28-3870 876 - - "

lito Unanue +

Clfnica Hogar Sanr Juan de Carretera Central Km. 1 San Luis 31-8005 200 " w -

Dios

Clinica Santa Clara Carretera Central Km.4 Ate 35-3547 170 " - "

Hospital Hermilio Valdizén Carretera Central Ate 35-0550 415 - - b
Km. 6.5

Hospital Materno-Infantil Esq. Av. Bolivar y Av. Pueblo Libre 24-1285 157 " - -

Sta. Rosa San Martin

Hospital Victor Larco Herrera Av. Perez Aranibar 600 Magdalena 61-5541 1,221 - - -

Hospital San Juan Daniel Alcides Av. Guardia Chalaca 1868 Callao 29-9048 848 - - -

Carrion + -

Hospital del Niflo Av. Brasil 600 Brefia 24-6045 588 " - -

Hospital Cayetano Heredia Panamericana Norte San Martin de 81-5130 268 " - "

(Hospital del Rimac) + Km. 3.5 Porres

Hospital General Base Collique Av. Tupac Amaru Km. 14.5 Collique 81-3420 210 " - -

Hospital de Emergencia José Av. Panama 6331-35 Miraflores 47-9758 67 . - .

Casimiro Ulloa +

(Asistencia Pdblica) 7,574 60%

Qentro Médico Naval Av. Venezuela Km. 7 Callao 51-2070 521 Ministerio de Marina

NAVY
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NOMBRE DIRECCION DISTRITO TELEFONO N° CAMAS S DE CAMAS ENTIDAD ADMINISTRADORA

NAME ADDRESS DISTRICT TELEPHONE N° BEDS % OF BEDS AFFILIATION
Hospital Sanidad Policial Cdra. 26 Av. Brasil Jesus Maria 61-2041 552 Ministerio del Interior
Ministry of Interios
Hospital Militar Central - Rv. Gral. Pershing s/n Jesus Maria 61-6541 772 Ministerio de Guerra
Guerra Ministry of War
Hospital Central de Aeronaiitica Cdra. 39 Petit Thouars Miraflores 40-7000 300 Ministerio de Aeronaiitica
Air Force
2,145 17



NOMBRE DIRECCION DISTRITO TELEFONO N¢ CAMAS % DE CAMAS ENTIDAD ADMINISTRATIVA

NAME ADDRESS PISTRICT TELEPHONE N° BEDS % OF BEDS AFFILIATION
AA Clinica Maison de Santé Jr. Miguel Aljovin 208 Barrios Altos 28-3630 123 Particular

Private
BB Clfnica Anglo-Americana Alfredo Salazar 3ra. San Isidro 40-9100 116 "
Cuadra
CC Clinica San Borja Av. Guardia Civil 337 San Borja 31-2883 300 "
41-3141
539 4%
GRAN TOTAL
GRAND TOTAL 12,600 1008




severe earthquake. These seven hospitals are:

Hospital Dos de Mayo

Hospital Arzobispo Loayza

Hospital General Base Hipolito Unanue

Hospital (San Juan) Daniel Alcides Carrio

Hospital General Base Collique

Hospital Cayetano Heredia (AKA Hospital Rimac)

Hospital.de Emergencia Jose Casimiro Ulloa

These seven hospitals are so designated in the Ministry's
Emergency Plan for Metropolitan Lima, QOficio No. 0729-DHE-81 of April,

1981.*

Vulnerability of Hospital Infrastructure

Some experts in Lima consider some of these seven hospitals to
be vulnerable to collapse or to damage requiring their evacuation
and rendering them unusable after a severe earthquake. Based on the

assessments in Proteccion de Lima Metropolitana Ante Sismos Destructivos

by Ing. Julio Koroiwa H., a professor of the National Engineering
University (UNI), and consultation with experts in hospital buildings,

it has been concluded that the Hospital Dos de Mayo and the Hospital

Arzobispo Loayza are in danger of such serious damage in an earthquake.

The degree of possible damage to some or all of the infrastructure of

* The plan also indicates that special services for mothers, children, the
elderly and patients with mental disorders will be provided by Hospital
Maternidad de Lima, Hospital Materno-Infantil Santa Rosa, Hospital Materno-
Infantil San Bartolome, Hospital del Nino (Pediatrics), Hospital Victor
Larco Herrera, Instituto Nacional de Enfermedades Neoplasticas, and
Hospital Santo Toribio de Mogrovejo.
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these hospitals and the impact on bed-ridden patients raise the
possibility of a.disaster-within-a-disaster in these hospitals and
the generatinn of considerable injuries to resident patients and

staff. Hospital Maternidad de Lima and Hospital Materno-Infantil

San Bartolome may have similar vulnerability.

In-depth, systematic study of the vulnerability of hospital
infrastructure and assessment of individual hospitals' ability to
provide emergency health care after a severe earthquake, have not
been conducted. PAHO proposed the conduct of such a study on
3 November 1981 in a letter (see Annex B) to then-Minister of Health
Uriel Garcia Caceres. [The letter expresses the hope that such a study
could be the basis for acquiring extra-budgetary funds which would
permit the implementation of the recommendations of such a study,

which could involve unrealistically high costs.]

SYSTEMATIC INFORMATION ABOUT HOSPITALS

There is no single, systematic information rescurce document
about the twenty-eight major hospitals in Lima. Throughout the
conduct of this study, officials of the Ministry of Health and other
health providers, PAHO, electrical power, water and other city
authorities inquired for such information but it did not exist,

What are the stand-by power facilities of the hospitals? Which
should receive priority attention for connection of emergency power

or water supply after an earthquake? What numbers of personnel are
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assigned to each hospital? What type of construction do different
wings of the hospitals have? What types of service are normally
provided? Do the hospitals have their own emergency plans? To develop
a single document which could answer such questions and to begin to
develop an information base upon which a post-disaster preparedness
plan could be elaborated, a questionnaire (Annex C) was developed

with assistance from the foilowing individuals:

Arq. Enrique Garcia Ministry of Health
Ing. Luis Ganoza ELECTRO~LIMA

Ing. Max Rabines Spelucin ESAL (Water Authority)
Dr. Miguel Gueri PAHO

Ing. Carlos Cuneo PAHO

Dr. Juan Kester Johansson Peruvian Air Force

Of the 28 questionnaires which were dist:ibuted to all providers,
eight were completed and returned during the brief period of the
OFDA Disaster Preparedness Team fieldwork. Copies of the completed
documents are located at the office of Arq. Garcia; at USAID/Peru
and at PAHO/Peru's disaster preparedness office.

The Division del Medio Ambiente (Environmental Division) of the

Ministry of Health, under Dr. Javier Bacigalupo, independently
collected information on water and waste removal services for
Ministry and IPSS major hospitals. The results of the survey appear
on Chart B. The identification letter in the left-hand column of the
chart is a cross-reference to the identification letter of the

corresponding hospital on Chart A.
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Water and Vagce Removal Systems for Principal Mivistry of Resltt Hospitals

in Lima

Chare B

MINIBTERID DRk BALUD Chart B
GIRTCCION OFf EANEAMIENTO DEL MED 10 AMBICNTE

DIVISION DE SANEAMIENTO OEL ACDIO AMBIENTE
e e e ety s, A ENTE

Informacidn sobre le cepariced de almacensmiento de Agus Potable y sistams de

Hospitelerios del Ministerip de Salud.

sliminacifn de lom desagDes de los Centros

Identi*ication a No.Cis |Capsc. |[No.Gomb.| Capac. o.teng. | Cepac|Cap tot [ Sistema de elimins
Lct:e;/CE:FE_A CENTRO HOSPITALARIO Fusats de Aowstecimiento ternes Jen m3 [ Hidron, | en m3 | elevedo M3, |almac. {cibn de’ desaghes
Loter/lhar, :
(E) Maternidad de Lima De la red plblicas. Emisor a red pub.s
Cap, 452 Camas 2 entrades de 2.5" c/u. 2 1,062 - - 2 10 | 1,072 [ 1 trampa de grasa
de 3 m}
Q) vi{ctor Larco Herrera De 1a red plblica. 7 189 1 1.20 1 26.80] 217 (Emisor a red pluly
Cap. 1,260 camas 4 entrsdes de 2* c/u ca de 8"
fcl Inst.Nac.Enf. Neoplis) De 1» red plblica 3 emisores a red p
tas - Cap. 12 Camas 2 ingresos de 2.1/2% 1.1/40| 2 35 - - 1 &5 80 |blica = Un pozo o
bombep de 12 m3,
[o] Ermilio valdizén Tiene un pozo tubuler con - - - - 1 [3¢] 60 | Emisor e red plbli
Cap. &1% Camas bombs electroneumitica ca, 8" -
Ins:.Nag.oe Rehes:l:ta De 1s reo pGblicas ¥ &* 1 18 - - 1 7 25 [ Emisor a red plbli
cibn - Cac, ca de B* -
[J) Arz=cisps Loayza De la Red P(blica A 315.800 =~ - 2 23.60 339 | Tiere un pozo de b
Cac. B3D Caris 1 pozo tubulsr para rie beo de 8 m3
go y limpieza Emisor & rea Pub.8
Hosc. San José De la red P(blica 1 15 E] 3 - v .18 | Emiwor s rad plblg
Caz. 50 Camas ca 8°
{F) €3~ Sar:clamé De la red plclica Emigor a red plbii
-2Z. 285 Camas 3 entraoas (2 de /4" y 1 L5 - - 1 21.5 | B6.5 ca de 8"
1 de 2* ce @)
1] 2:0.Toritio ze Mogroveiz | & ingresas de red uénll - - - - - - - Emisar 2 red pltit
Caz. 292 Caras ce de 3/L" ca de &"
s} ~oscital Zel! ANifg 2 Ingresos de reg =lz1d 3 2L7.2 - - 6 32 |275.2 L salldas ge 47, w
22z, 70 Cavas ca ge 2" irampe ce grasa y
pazc ze bombeo
[P] nosz. Santa Apsa J ingresos ace recg uﬁbli 4 o2 4 36 - - 338 2 selices a red PG
Caz. 180 Zamas ca ge 1.1/2° blica de 6%
(K] HipBlize unbaue 1 ingreso ce la rec pi- ? Trampe de grasa
Caz. 734 lares blizade 4 @ 2 134 - - 2 L1 175 Je ' m3, salica &»
(1) Ca.eta~c merez:3 i ingresc ce Z.1/2% ce 2 16G - - 2 8o L0 Dire::a 2 la red
Czz. 27& Ca=2: ez alsliza 2dzliza
[u) Mat.Inf. ce Collicue 1 ingresc de Z.1/2" ce 1 100 - - 1 53.8 [153.8 Oirecto a2 le rec
Cap, 3CC Camas rea pltlica nGtlica
(R?) San Juen ce Dios Pozo (ESAL) - - 2 8 3 60 68 Directo s la rec
Caz. 1,002 Carus plblica
(vl Asist.Pln.de Mirafloses |3 ingresoc de 1,1/4* 1 71.5 2 >.06 1 22,05 96416 1 salide de 6"
Can. 1 pcio bombeo 7.6 m
1 tramp.grasa 1 m3
Asist.Puc.Charrilloes 1 ingress de 1* 1 1 - - - - 1 1 salica directa ce
L!
() : Hosp.DCs de Mayo De 1la red plblica 2 51.8 - - 1 35,53 27.33 1 emisor de 8" a la
Cap. 1,100 Camas rec plblica
(a) Hosp. Central No. 1 3 ingresows de la red pub. 4 5,211 4 12 - - 5,223 1 emisor de 12° a l
Cap. 875 Camas de L%, 2% y 2¢ rdc plblica
o] Hesc. Ceptral No. 2 1 entrada de 6° de la red 1 emisor ce 12 al
Cac. 1,323 Camas plblica 10 4,642 2 7.6 - - L,6L9 |rec pub.;sistems o=
3 pozos profundos montantes en eaif.;
Red oe gresas con =
] trampa; sistema ce
tombet agua de re-
tasno.

LAfar
L/+15.09.81
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Recommendations for Hospital Prepuredness

As first steps, it is recommended that the process of systematic
collection, analysis and use of data concerning hospitals in Lima
be continued, as follows:

1. The remaining hospital surveys should be completed, and a
full set of 25 questionnaires collected and shared for analysis
with all concerned parties.

2. Based on analysis of the surveys, priorities for provision
or re-establishment after a disaster of power, water, waste removal,
and other emergency services should be established jointly among
Civil Defense, Ministry of Health, and utility authorities. Public
utility authorities should prepare emergency plans for provision of
resources to the hgspitals, especially those in and around tugurio areas.

3. Hospital plans should be reassessed in view of the results
of the survey and other studies and reports concerning vulnerability
of Lima's hospitals. Contingency plans should be made for hospitals
which may have to be evacuated or which are not likely to be usable
after a disaster.

4, A plan for decentralization of out-patient care, at logical
cutoff points (such as key %ntersections) between Lima's outskirts and
its center, and within central Lima adjacent to and outside of
hospitals, should be developed as a top priority. The Peruvian Red
Cross and international donors who might provide medical personnel
should be integrated into this strategy.

5. Individual hospitals should develop their own plans --

including personnel assignments -~ for post-earthquake operations.

Priority attention should be given to those in and around tugurio areas.
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6. A plan for implementation and management of evacuation operations
from Lima to hospitals in unaffected cities (see Chart K for a recapitulation
of such facilities) should be developed jointly by the Ministry of Health,
Civil Defense, and the Armed Forces -- especially the Peruvian Air
Force. The Ministry's Planning Director was personally involved in the

direct management of evacuation operations after the 1970 earthquake.

AVAILABILITY OF MEDICINES AND MEDICAL SUPPLIES

Current Ministry of Health inventory levels for medicines
and related supplies are minimal at both the central warehouse and
area hospital levels. After a severe earthquake there would be major
shortages of most supplies and medicines required for post~disaster
emergency medical care. The normal supply system is based on a
rotating fund concept at each level of the delivery system, with
patients purchasing supplies whenever possible. Low-income patients
unable to afford such purchases are theoretically subsidized, especially
in emergencies, maternal-child health, and other designated categories.
But supplies are routinely unavailable at the service site or when
available can be provided oﬁly at cost, The rotating fund has not
kept pace with the inflationary price spiral for pharmaceuticals and
because of the national economic crisis, Government sdbsidies have
not been available in the required amounts. [Social Security and
Armed Forces hospitals are in a better, but still inadequate condition

to meet the type of severe earthquake disaster contemplated here.]
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To initiate the process of consideration of this problem, a
list of the specific supplies required to handle this type of disaster
-~ first for fractures and then, as a contingency, for large numbers
of cases of burns -- was developed. Input for development of the list
was received from:

Ministry of Health, Hospital'de Emergencias
- "Jose Casimiro Ulloa"

Hospital Militar Central
Fuerza Aerea Peruana Health Services
Pan-American Health Organization

Association of Pharmaceutical Manufacturers - ALAFARPE

Dr. Miguel Gueri, PAHO's disaster preparedness specialist in Lima,
provided technical assistance in sorting out the data which was received.
The list which appears on the fuilowing pages includes only supplies
(as opposed to medicines) required to treat fractures. The '"streamlined"
supply describes highest priority requirements; the "second priority" and
other categories describe varieties and sizes which would be desirable
but which are not absolutely essential.

A draft list of medicines per se, for fractures and burns, is in °

the process of development and when completed in collaboration with Dr.
Gueri will be synthesized with the list of supplies and distributed more

widely.
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Emergency Medical Supplies for Fractures After a Severe Earthquake
in Lima

1., X-RAY SUPPLIES

Krown Brands (Prioritized): KODAK
(AGFA)

KODAK Specifications: X-OMAT-S, Interleaved, alternate folders,
packed 50 or 100 leaves per carton

Dimensions:
Measurement Streamlined Supply* Priority #2 Most Variety
(Inches)
8 x 10 - - 107
11 x 14 - - 10%
14 x 14 - 257% 5%
14 x 17 60% 50% 50%
24 x 30 40% 25% 25%

1007 1007 1007

Back-up Materijals:

Fixer Fijador
Developer © Revelador

* This assumes that X-Ray technicians can cut the sheets to suit their
needs. It sacrifices convenience for a smaller, easier to handle number
of items. Therefore, all three options are presented.
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2. BANDAGES AND PLASTER

Plaster of Paris

Vendas de Yeso de Paris/Escayola

Quality: Standard Calidad:
Dimensions:‘ 3 yards length Medidas:
Width/Ancho Streamlined List

Prioridad Maxima

1 inch/pulgada
3' 1"

4 "

8 "

Pressed Cotton

Quality: Standard

Dimensions:

Standard Length: 2 yards

estandard

largo de tres yardas

Second Priority
Segunda Prioridad

- 2%

- 2%

- 10%

50% 38%

50% 38%

- 10%
Algoddn Prensado
Calidad: Estandard
Medidas:

largo Estandard: 2 yardas

Width/Ancho Streamlined List

Prioridad Maxima

6 cm.
10 cn.

15 cm.

Gauze

Specifiations: Minimum
20 x 20 threads per square
inch )

Dimensions: 36 inches wide X
100 yards long

" or other standard

1007%

Gaza

Second Priority
Jegunda Prioridad

337
33%

347%

Especificaciones:. Minimo

20 x

Medidas:
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D.

Adhesive Tape Esparadrapo

Oualitv: Standard Calidad: Estandard
Dimensions (suggested): Medidas (sujeridas):

3 inch width: 30% ancho 3 pulgadas: 307

1 inch width: 70% ancho 1 pulgada: 70%

or also: tubes containing 0 también: tubos con medidas

assortment of sizes cearteadac
Non-Adhesive Elastic Bandages Vendas Elisticas No-Adhesivas
(ACE Type) (Tipo "ACE™)

Width/Ancho Streamlined List Second Priority
4 inches/pulgadas 25%
6 inches/pulgadas 507%
8 inches/pulgadas 1007 25%
Gauze Bandages (Any Length) Vendas de Gaza  (Cualquier Largo)
Width/Ancho Streamlined List

4 inches/pulgadas 50%

50%

Sterile Gauze Gaza Esteril
Dimensions: 75 mm. x 100 mm. Medidas: 75 mm. x 100 mm.

Litters (Straight, Military Type) Camillas (Tipo Militar)

Essential for back, pelvis Esential para fracturas de columna,
and femural fractures pelvis y femur
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Thomas Splints

Metal
Semi-Circular
Right & Left Units

Specifications:

Skin Traction Kits

Sizes: Large (Adults)
Small (Children)
With Cord
Known Brand: Smith & Nephew Ltd.
Code 7477
Welwyn, Garden City
& Hull -

Spiints (Metal)

Arms & Legs

Férulas de Thdmas

Metal

Semi-circulares

Unidades para Derecho/
Izqierdo

Especificaciones:

Traccidn Cutdnea - Equipos

Medidas: Grandes (Adultos)

Pequenos (Children)
Con su ‘Cuerda

Marca Conocida:

Férulas (Metales)

Brazos & Piernas
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Recommendations:

Preparedness

1. Completion of a bilingual streamlined list of emergency
medical supplies for fractures and burns which would be required
in such a case, with principal technical input of PAHO disaster
specialist Dr. Miguel Gueri.

2. Distribution of the completed list in draft form to the
parties who contributed ideas toward i&s development, and incorporatiu..
of improvements which can be suggested by such specialists.'

3. Distribution of a final list of emergency medical supplies
to the wider concerned community, including not only medical specialists

but also donor agencies and governments.

Disaster Relief

1. Provision by donors after a severe earthquake in Lima of
the emergency medical supplies which appear on the list, properly

packaged and labeled.

EXTERNAL PROVISION OF MEDICAL PERSONNEL: INDIVIDUAL PATIENT CARE

Striking differences of opinion emerged among medical experts
with respect to the necessity, feasibility, and desirability of external
provision of non-Peruvian -~ especially U. S. -- medical personnel to
Lima in the event of a severe earthquake. Some of the debate is rooted

in earthquake experiences in Peru, Nicaragua and Guatemala during the
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past dozen years; another part is based on the realities of the
Peruvian medical.scene today, particularly in Lima. The positions can
be summarized as follows:

Opposing Use of Foreign Personnel

(a) Necessity - There is no need in Lima for foreign medical
personnel)

Peru has 13,000 medical doctors (and corresponding numbers of
nurses and support staff throughout the country). Lima alone has
8,500 doctors, of which nearly 1,500 are in the Ministry of Health's
employ, and the other providers have a similar number.

As a function of the low (180,000) and high (700,000) numbers of
projected injuries, the 8,500 doctors yield a ratio of between 1:20
and 1:80 physicians:injured patients.

In addition, there remain outside Lima 4,500 physicians plus
corresponding support personnel to tveat patients evacuated from
Lima to other cities (see Chart L for Ministry.of Health personnel
by type and region).

The critical time for administration of emergency care is 72 hours.
Patients who survive that period will in their overwhelming majority not
bercome fatalities as a result of the earthquake. External personnel in
significant numbers, cannot arrive and become operational during the
first 72 hours and are not needed thereafter.

(b) Feasibility - It is not possible for foreign medical personael,
whose dispatch to Peru is initiated after reports concerning an earthquake's
impact have reached foreign decision-centers, to arrive in time to

make a difference for critical patients. The management, communications,
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transport, arrival, organization, distribution and support systems
required for sucb an operation are complex in the best of times and
near impossible in post-disaster environments.

Most U. S. personnel are not Spanish speakers. Communication is

vital in emergency operations. Even native Spanish speakers will have

problems communicating with seriously injured patients. U. S. personnel

are also not familiar with local technical and cultural conditions.

(c) Desirability - Organization of distribution and support of
foreign medical personnel will utilize resources which will have to be
subtracted from those supporting national medical personnel. Support
staff, equipment, housing, food, medical supplies and other resources
will be diverted from Peruvian doctors to U. S. or other foreign
doctors.

Maintaining motivation among national personnel, and insuring their
direct, intensive involvement in relief operations could also suffer
if it is perceived that external resources are coming in to relieve
local personnel of these responsibilities. This could diminish
the commitment of national personnel to the medical rehabilitation
process which Qill continue iIn many cases for years after the earthquake.

In particular, U. S. military personnel -- however efficient and
dedicated -- symbolize U. S. military involvement in the region,
perceived by some as a negative feature of U. S. foreign policy.

Supporting the Use of Foreign Personnel

Those favoring provision of foreign personnel for individual patient
care in Lima base their arguments on necessity, not on desirability.

Both sides agree that it would be more desirable for medical emergencies
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to be handled by national personnel.
The argument for the necessity of foreign personnel is based on
the following:

(a) Low-Income Patient Care in Normal Times is highly inadequate

in quantity and quality. The ratic of physicians and staff to patients
is the same in normal times as it would be in emergency conditions.

Yet even without the added constraints of post-disaster chaos, poorer
people cannot get adequate medical care. While a certain amount of
disaster~generated medical service delivery is anticipated, there are
serious reservations about the volume of such assistance and the time
during which it will be sustained in relation to the needs of the low-
income population. This concern is heightened by the knowledge that
the overwhelming majority of injured victims will be low-income tugurio
and other persons who live in precarious, low-income related sites.

(b) National Organization is viewed as deficient. In the absence

of a vigorous planning process through which the mobilization of the
Lima medical community is provided, it is believed that national
medical services will not effectively reach the injured population
and that ad hoc outside resources -- properly managed -- would be
important supplements to the system,

(c) Volume of Assistance Required - It is believed that even in

the minimum injury estimate -- 180,000 -~ the volume of work and
services, and thus the number of fulltime personnel required for it,
in the short- and medium-term is under-estimated. Although many
Peruvian doctors will offer their round-the-clock services, they will

need relief teams.
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(d) External Staff Have No Other Obligations - National physicians

may feel required to attend to their own housing damages, family
security, and normal clients. Well organized external relief personnel
can pick up the emergency and medium-term workload even after the

first 72 hours, by which time national personnel will have exhausted
itself (but at which time there will remain considerable service to

be provided). As foreign personnel have no families, friends and
on-going responsibilities, they can dedicate themselves fulltime
without other worries to the task.

(e) Solidarity/Political Expression - Some argue that it is

important for other nations to express humanitarian solidarity

with the victims of disasters and that the provision of human resources
for the emergency is an effective way of doing so. A Brazilian,
Belgian, Cuban, or U. S. medical team providing medical treatment

to a disaster victim is perceived as an expression of concern, support
and solidarity by one nation toward another. In other words, there is
an important political dimension to the dispatch of disaster personnel.

(f) In the field, foreign medical personnel -- despite language

and cultural difficulties -- work efficiently, usefully and productively

alongside their Peruvian counterparts. %hile conceding that language,
culture and logistics are cénstraints, proponents of the use of external
personnel suggest that these problems rale in the perspective of the
volume of cases that must be handled.

Both sides in this argument have the benefit of the injured
disaster victim at heart, although there is some tendency for advocates

of each side to describe the other side as lacking in this sentiment.
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Recommendations:

Disaster Relief

The conclusion of this study is that if the number of injuries
can be reasonably estimated not to exceed 200,000, large numbers of
foreign medical personnel ought not to be dispatched to Lima. If a
significantly larger number of persons were severely injured, it
would be in the case of an earthquake so devastating that a major
section of the West Coast of South America would be affected, adding
a dimension to the disaster which radically changes all previous
assumptions,

But if casualties are between 100,000 - 200,000, a small number
medical teams could be useful, in the following conditions:

(a) 1If they are para-medics or rescue squad personnel accustomed
to providing emergency care for milder burns and injuries, and
immobilizing fractures under difficult emergency conditions.

(b) If they handle only out-patient services, attempting to

diminish the burden on the hospitals and major health centers --
preferably reaching patients before they reach the hospitals; or
reaching them outside the hospitals in cases where patients not requiring
hospitalization have already arrived there.

(c) 1If they relieve Peruvian personnel who are working intensive
shifts of long-hours in order to permit rest periods.

(d) If personnel speak Spanish or are dispatched in teams of
two or three where at least cae person is fully bilingual.

(e) 1f personnel have their own support system, or this is

arranged without burdening national health authorities. The support
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system must include a complete range of fracture and burn medical
supplies and medicines.

(£) If cney are a-ray iechnicians with portable Polaroid X-ray
units and complete film and other supplies and if they can be used to
support Peruvian physiclans and staff.

(g) Consideration should be given to channeling foreign doctors
and medical Qolunteers to evacuation centers in other Peruvian cities.
The supply of physicians outside Lima is relatively limited, and Lima-
based doctors will not wish to leave tﬁeir families in this period.

U. S. doctors who will arrive but who are not needed in Lima could
provide valuable services in evacuation hospitals -- especially if
they have special skills lackiung there.

(h) Such personnel should be prepared to provide not only
emergency assistance but also medium-term rehabilitative assistance
in orthopedics, etc.

Annex D, After the Earthquake, an account of the post-disaster

experiences of Scottish physician Drummond Rennie in Peru in 1970,
would be a useful reference document for donors considering the provision

of external medical personnel.

EXTERNAL PROVISION OF MEDICAL PERSONNEL: TECHNICAL ASSISTANCE EXPERTS

The provision of technical assistance experts in several disciplines
has been useful after previous disasters in Peru, Nicaragua and
Guatemala. Three types of experts upon which the USAID Missions have

drawn are:
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1. Epidemiologists: Center for Disease Control
Atlanta, Georgia

After the 1970 earthquake in Peru, two Center for Disease
Control (CDC) specialists, Dr. Paul A. Blake and Dr. David Sencer,
assisted the Government of Peru in the establishment of an epidemiological
surveillance system. Dr. Blake's Impressions are documented in a

manuscript article, Establishing the Epidemiologic Approach After an

Earthquake in Peru, dated November, 1973, which is Annex E.

Some of the work to which Dr. Blake's article has reference

is elaborated upon in After the Earthquake, Annex C, by Dr. Drummond,

referred to earlier.
The CDC played an important role in the Guatemala (1976)
earthquake, again in epidemiological surveillance efforts. In

Disease Surveillance and Decision-Making After the 1974 Guatemala

Earthquake (Annex F) CDC experts join locally-based health specialists

such as Dr. E. Croft Long in describing their efforts in Guatemala.
CDC has Spanish-speaking experts in many public health aspects

of disaster management -~ including experts in the working experience

in Peru -- and can usually tailor a team to the needs of special

situations. It is important to call on them as early as possible

after a disaster so that they can arrive in time to use their

skills to maximum advantage.

2. Biological Decontamination Team

In a major disaster, a fully trained and equipped externally
provided biological decontamination unit may be useful. Such a

unit can assist in facllitating the recovery of corpses -~ both
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human and animal -- where the odor of decomposition makes such work
difficult for local workers, and in dealing with special vector
problems which may emerge. The experience of a U. S. military unit
in Managua, Nicaragua shortly after the 1972 earthquake, is described
in a U. S. Southern Command (USSOUTHCOM) After Action Report dated

March 6, 1973:

On 28 December 1972, the Howard Air Force Base Civil Engineering
Decontamination Team traveled to Managua with a vehicle and
driver from Fort Kobbe. The equipment used was the M12Al
Decontamination Apparatus; the chemicals used were Super
Tropical Bleach (STB) and Calcium Hypocloride (HTH).

The original reason for requesting the Decontamination

Team was the fear of disease outbreak. It was discovered
that the biological decontamination also killed the bacteria
causing flesh decomposition and, thus, reduced the odor.

The team was requested to spray bodies trapped beneath
buildings. Although the rubble depth handicapped the
operation, it did reduce the odor to a level which permitted
cleanup work to continue.

The Decontamination Team was requested to spray a meat
canning factory containing several tons of decaying meat.
Because of the odor, the owner could not hire personnel

to enter the building to remove processing equipment before
the building was demolished. After the area was sprayed,
the odor was recuced to a level which allowed personnel

to remove the equipment.

Other tasks included spraying the Post Office basement with
a lime solution to neutralize a large quantity of battery
acid, disinfecting shower areuas, and spraying for dust
control. It was also found that strong solutions of

agent aided in insect control.

The team returned to Howard Air Force Base on January 11, 1973,
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3. Veterinary Experts

After the 1970 earthquake in Peru, the U. S. military provided
the services of a veterinary corpsman as part of the USSOUTHCOM DAST
team. At the conclusion of his after-action report, the veterinarian
concludes that while there was no extreme need for his services,
he was utilized in some useful ways and could provide needed advice,

at times, For example:

The medical doctors in Huaraz were very concerned about a
superstition that dogs who ate human flesh were apt to
develop rabies. After some discussions, they were partially
convinced that dogs can only contact rabies from an infected
animal. However, they still wanted to kill all the dogs
because they insisted that rabies were enzootic in the area.
They were reminded that this was true not only of this area
but of practically every other large land mass in the world.

Many problems would have arisen if it had been decided to
destroy the dogs. If poison were to be used to kill the
dogs, the children could possibly contact the poison.
Moreover, if poisoned, the dogs would have crawled into

an inaccessible area to die and have added to the decaying
flesh. Shooting of the dogs would have been dangerous and
the dead animals still would have had to be burned or buried.

Concern about other veterinary-related health issues arose
after the Guatemala earthquake (see description of the fear of a

rabies epidemic which arose in Guatemala in Annex F, Disease Surveillance

and Decision-Making After the 1976 Guatemalan Earthquake) .

Recommendation:

Disaster Relief

Based on a review of previous earthquakes in the Hemisphere,
and on the suggestions of experts consulted in connection with
this study, it appears that experienced, Spanish-speaking specialists
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in fields such as the three described here could be most useful.
However, timing 1s an important element of their participation;

thus, efforts should be made to establish whether or not they will be
needed and to set the process for their arrival in motion at the

earliest possible opportunity.

PROVISION OF BLANKETS: POSITIVE RECOMMENDATION

The provision of warm blankets provided in large numbers by
external donors would be useful to disaster victims during the
emefgency period and thereafter. Lima's climate is dry, and it
rains only during a few days of the year. But the nights are cold,
and the large{ homeless population will require warmth and minimal
comfort to maintain its health even though it may not require
cold-weather shelter which would be required in a climate. See Annex

G for customary local specifications and sources of supply for blankets.

PROVISION OF FIELD HOSPITALS: NEGATIVE RECOMMENDATION

With 28 major hospitals in Lima, and numerous smaller clinics
which have such facilities, it seems unlikely that field hospitals will
be required. There are several field hospitals in Lima at present:
one larger unit has been consolidated by the Armed Forces from two
smaller field hospitals donated to Peru after the 1970 earthquake; and
the Social Security Institute has a mobile field hospital designed

especially for Peruvian conditions. Field hospitals are very
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costly to the donor; in AID's case their cost is ultimately deducted
from funds available for higher priorities; and by the time they
arrived in Lima, they would probably be largely superfluous. [These
hospitals tend to be, and will probably be, requested in the immediate
aftermath of a disaster, but in the number of days required to make

a decision and deploy the hospital in the field, the need which
prompted the request will have largely diminished.] Of all the
possible assistance resources which could be provided to Lima for

the health sector, this appears to be the least advisable. In addition
to the large number of hospitals in Lima, there are hospitals throughout
Peru which could absorb evacuated cases from Lima. Peruvian Armed

Forces aircraft resources (see Volume VI, Airport and Aircraft

Resources) are most adequate for both local (helicopter) and long-

distance air evacuations.

- 42 -



ANNEX A

A Brief Overview of Peru's Health Delivery System
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ANNEX A

A Brief Overview of Peru's Health Delivery System

The delivery of health services in Peru falls within the
responsibility of the Ministry of Health, which itself is also
directly responsible for the provision of health services t:
the roughly 66% of the population who are not covered by other
health services or delivery programs. The Social Security Institute
(1IPSS) provides services to insured workers and their families,
accounting for about 12% of the population; the Armed Forces serve
its memﬁers and families, abouc 7% of the population; and the remaining
15% are served by the private sector. Chart C illustrates the
functional institutional distribution of health service responsibilities
among these organizatijons.,

During 1%c.L, the operations of these groups continued to be
affected by a severe fiscal crisis including a high rate of inflation
(about 75%), and chronic fiscal deficits. Rapid population growth,
especially in Lima during the last decade, have further overburdened

heaith delivery in that city.
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INSTITUTIONAL ORGANIZATION OF THE HEALTH SECTOR - CHART C*

MINISTRY OF HEALTH NATIONAL SOCIAL SECURITY
[68% of Population] [12% of Population]

v

MEDICAL SERVICES NATIONAL MINING INDUSTRY
OTHER PUBLIC INSTITUTIONS ""MINEROPERU"

PERUVIAN RED CROSS PERUVIAN PETROLEUM INDUSTRY

"PETROPERU"

LOCAL GOVERNMENT
MEDICAL SERVICES

""CENTROMIN" (MINING)

OTHER INDUSTRIAL MEDICAL
SERVICES

HEALTH SZRVICES OF

THE REGIONAL DEVELOPMENT
ORGANIZATIONS - "ORDES" PRIVATE SECTOR
—_— [15% of Population]

- OTHER PUBLIC HEALTH

INSTITUTIONS

- SMALL INDEPENDENT BUSINESSI

- NATIONAL PUBLIC WELFARE WITH PRIVATE HEALTH

INSTITUTION FOR THE FACILITIES

FAMILY (INAPROMEF)
PRIVATE CLINICS AND
PHYSICIANS

PRIVATE CLINICAL CONSULTIN(
SERVICES

COOPERATIVE MEDICAL SERVICi

PRIVATE INSTITUTIONS FOR
SOCIAL WELFARE

PRIVATE INSURANCE SUPPLIED
HEALTH RESOURCES

MINISTRY OF THE INTERIOR AND ARMED FORCES
FACILITIES [77% of Population]

AIR FORCE MEDICAL SERVICES

MINISTRY OF THE INTERIOR

SERVICES
* Percentage figure in each box
indicates percentage of population
served directly by the respective entity.

NAVAL MEDICAL SERVICES

ARMY MEDICAL SERVICES
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- Roughly 52% of the urban population of Peru, versus 58% -1

the rural population, is under the age of 19 (see Chart D, Age Distribution

of Population). [For 1981 population data by district in Lima, see

Volume X of this report, Low-Income Housing.]

- Life expectancy in Lima is 64.1 years, versus 55.2 years in the
rest of Peru.

- The general mortality rate has declined from 14.7 per 1,000
inhabitants in 1940, to 5.9 in 1972,

- Gastrointestinal and respiratory diseases are the major causes of

illness and death in the entire population (see Chart E, Five Principal

Causes of Death).

- Approximately 427 of all deaths are attributed to children under
five years of age. Among children. the two principal causes of death are

infectious and parasitic diseases (see Chart F, Primary Causes of Mortality

for Children).

~ Chart G illustrates proportionate trends in Lima of communicable

diseases by year, 1976 - 1980.
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AGE DISTRIBUTION OF POPULATION IN PERU - CHART D
(in Thousands) - 1979

Percent Urban Percent

Age Groups Total of Total Area of Total
0-4 years 2,824 16.3 1,682 14.6
5-9 years 2,433 14.1 1,491 12,9
10-14 years 2,183 12.6 13463 12.7
15-19 years 1,873 10.8 1,330 11.5
20-29 years 2,860 16.5 2,116 18.4
30-39 years 1,913 11.1 1,367 11.9
40-59 years 2,294 13.3 1,528 13.2
60 and over 913 5.3 553 4.8
Total 17,293 100. 11,530 100.

Source: Boletin Analisis Demografico No. 20, Oficina Nacional de Estadistica.
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Principal Causes

Influenza and
Pneuwnonia

Enteritis and
Other Diarrheal
Diseases

ﬁeasles

Accidents

Bronchitis,
Emphysema and
Asthma

Tuberculosis

Malignant
Neoplasms

CHART E

FIVE PRINCIPAL CAUSES OF DEATH WITH RATES
BY SEX, 1970 (For All Age Groups)

Sex Group
Males : Females
Rank Rate (per Rank Order
Order 100,000
Population)

1 171.7 1

2 77.0 2

4 60.8 3

3 63.1 -

- 41.3 5

5 41.7 -

- 33.2 4

Rate (per
100,000
Population

163.4

73.6

61.9

26.3

39.5

33.0
41.6

Source: World Health Organization, Pan American Health Organization, Health
Conditions in the Americas, '1969-1972, Scientific Publication No. 287,

Washington, D.C.: Pan American Health Organization, Table II-3, 1974,

p. 177.
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CHART F

PRIMARY CAUSES OF MORTALITY FOR CHILDREN UNDER CNF YEAR
AND 1-4 YEARS IN PERU, 1970

Age Group
Less than 1 year 1-4 years
Principal Rank Mortality Rank Mortality
Causes Order Rate (per Order Rate (per
100,000 100,000
Population) Population)
Measles 5 411.6 1 285.3
Influenza and 1 1820.6 2 278.7
Pneumonia
Enteritis and 2 1106.7 3 182.3
Other Diarrhea
Diseases
Bronchitis, 4 572.3 4 87.8
Emphysema
and Asthma
Avitaminoses and - - 5 43.0
Other Nutritional
Deficiencies
Causes of Perinatal 3 746.3 - -
Mortality

Source: World Health Organization, Pan American Health Organization, Health Con-
ditions in the Americas, 1969-1972, Scientific Publication No. 297,
Washington, D.C.: Pan American Health Organization, Table II1-5, 1974
pp. 181-185.
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CHART G

REGION DE SALUD DE LIMA

% 50 DISTRIBUCION FPORCENTUAL EiWF. TRANSM. SEGUN CASOS NOTIFICADOB
AROS 1976 -~ 1980
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Ministry of Health Operations

The Ministry of Health is the largest health provider in Ulima.

It has Been affected not only by the fiscal crisis and population growth
which affect other providers, but also by a decline from 4.1% in 1963 to
3% in 1981 in the share of GNP dedicated to its work. Chart H illustrates
the amount of the Ministry's 1979 budget and its distribution -- exclusive
of central administration and special program costs -- between Lima and
the rest of Peru. Lima, with roughly a quarter of the national population
receives about 50% of the budget.

Approximately 85% - 90 Z of the Ministry's budget is used for
personnel costs, leaving no more than 15% for program operations and
affecting the Ministry's ability to maintain even minimal stocks of
supplies, medicines and equipment at its centers. Frequent reorganization
within the Ministry and extended periods of relative indifference to it,
coupled with problems already mentioned, have helped to maintain an
emphasis on curative health services, high-cost in-patient hospital
services, and other strategies which the Ministry has, from time to time,

committed itself to alter.

Ministry of Health Management

Management of health services is decentralized in seventeen health
regions, which are further subdivided as illustrated on Chart I, into one
to four areas which are directly respinsible for implementing health programs.
The area level service delivery units are primarily Ministry hospitals.

The third level of the pyramid are the health centers, of which there are
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now about 500, and which are relatively large clinics situated in urban
areas, usually serving 20,000 - 50,000 people each. Chart J elaborates

further on the crganizativn of a health region.
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CHART H

Distribution of Financial Resources Designated for Recurring Costs of the Ministry of Health (1)
and Regional Administrative Units (Ordes), at the Level of Lima and the Rest of the Country - 1979

. . Budget Expenditures e Percent of
3 :inlstrative Expenditures
nit Thousands of Soles % Thousands of Soles Z
LIMA 10,174,339 _ 49.5 10,272,173 49.7 101.0
Rest of
the Country 10,384,290 50.5 10,380,096 50.3 100.0
* Total for
the Country 20,558,629 100.0 20,652,269 100.0 100.5

(1) Does not include recurring costs designated for Central Administration and Special Programs.

Source: General Ledger for the MOH Budgec
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CHART 1
PUBLIC HEALTH CARE DELIVERY SYSTEM: Ministry of Health and Social Security

LEVELS:

Includes the central Ministry of Health and specialized centers and research
institutes. The Central level is concerned with program development, management,
coordination, evaluation, and support activities for the other levels.

v Responsible for the overall management and plénning of defined geographical
health regions (17). Each region office has a director and support staff

reporting to the local administrative unit (ORDE), or in the case of
Lima, to the Ministry of Health.

REGIONAL

Geographical subdivision of the health regions, each of which has one to
four areas, principally responsible for implementation. By traditionm,
the area director is also the director of the largest hospital in the

AREA area, with other directors of smaller hospitals reporting to him.

Iv

[

A

. Large clinics staffed with part-time and full-time physicians, 1

ITI dentists and other staff which are located in urban and semi-
) rural areas. Frequently, health centers serve as a link

HEALTH CENTERS between the hospitals and the lower levels.

II Small health delivery unit normally staffed by an auxiliary
nurse and located in semi-rural to rural communities. This is
HEALTH POSTS

the link between the commu.ity and the rest of the health
system.

I Smallest communities served by promoters and other community
’ based health workers. Preventive services and some

emergency care, including distributior of a limited number
of medical supplies.

COMMUNITY




CHART J

Organizational Chart of a Ministry of Health Region

Ministry of Health

Regional'Level Regional Directorate

Committee For Primary Health Tea
Emergency Services

i
T

Area Hospitél | Area Hospital
I

Area Hospital Level

1

Technical Committee
of
Ambulatory Services

Health Center Level [Health Health
Center Center

“Health
Center

Social
Action
Committee

_ Sanitary
Health Post Level (Health)
Post

Council, Committee Promoter
or Secretary of the Empirical Midwife
Community

Community Level
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Ministry of Health Infrastructure

In all, the Ministry operates 107 hospitals, 500 health centers,
and 1,200 health posts, although in practice the staffing, equipment, and
supplies for these units vary considerably from region to region. Chart K, .
&t the following page, 1llustrates the inventory of these types of structures
ia 1978, showing the number of such units and beds in such units by health
region. Lima is shown to have 25 hospitéls with about 7,200 beds; 108
health centers with 94 beds; and 31 sanitary stations (or health posts)

with no beds.

Ministry of Health Personnel

Chart L provides a similar breakdown for 1976 of health personnel,
broken into five categories: physicilans, obstetricians, nurses, nurses aides,
and others. Lima, at that time, had about 13,000 personnel, nearly 50%
of the Ministry's nation-wide personnel, including nearly 1,100 physicians

and about 320 obstetricians.
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CHART K

Ministry of Health - Peru 1978

Health Care Infrastructure and Effective Beds by Type and Region

SANITARY

HEALTH HOSPITALS HEALTH CENTERS STATIONS OTHERS
REGIONS N° BEDS N° BEDS N° N°
NORTH WESTERN 11 797 70 58 232 1
MID NORTHERN 23 1,610 55 74 107 2
ORDELORETO 3 411 10 49 78
MID EASTERN 3 350 ) 36 57
CENTER 10 916 58 76 150
MID SOUTH 7 613 20 - 58 1
SOUTH WESTERN 8 1,767 26 51 98
SOUTH EASTERN 8 1,131 25 63 155
SOUTHERN PLATEAU 5 344 15 124 90
SAN MARTIN 4 216 10 - 98
LIMA 25 7,172 108 94 31
TOTALS 107 15,327 403 625 1,154 6

SOURCE: BASIC INFORMATION ON HEALTH INFRASTRUCTURE 1978
PLANNING SECTORIAL OFFICE M.H.
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Personnel by Health Region According to Function

Ministry of Health - Peru 1976

CHART L

HEALTH . NURSE-

REGIONS TOTAL PHYSICIANS OBSTETRICIANS NURSES AIDES OTHERS
NORTH WESTERN 2,264 151 37 93 828 1,155
MID NORTHERN © 2,627 153 46 147 795 1,485
CENTER 1,653 86 31 113 523 900
MID EASTERN 574 29 9 25 194 317
MID SOUTH 1,137 100 25 92 320 600
SOUTH WESTERN 2,604 216 39 225 827 1,297
SOUTH EASTERN 1,472 93 15 62 556 746
SOUTHERN PLATEAU 780 33 11 45 303 388
EAST 1,461 68 12 35 563 783
LIMA 13,110 1,084 321 1,327 3,435 6,943
TOTALS 27,682 2,013 546 2,164 8,344 14,615
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The Peruvian Social Security Institute

The Peruvian Social Security Institute (IPSS) is organized through
central management policy development office (supported by eight General
Directorate support offices) and eight regional executive offices, which
are responsible for developing and iﬁplementing health programs in their
respective geographical areas.

IPSS has about 19,500 employees, of which roughly 30% are professionals,
7% are technicians, 357 are health auxiliaries, and 27% are maintenance/
administrative support staff. About 65% of IPSS' personnel are located
in Lima; the balance are distributed around the country.

Among its eight regions, the system has 18 hospitals, 17 medical

centers, 6 polyclinics, 40 sanitary posts and 91 factory posts.

Armed Forces Medical Services

The military and police health infrastructure, which provides a
relatively better quality of service to its clients, includes a full
range of preventive and curative services for the various branches of
the Armed Forces and the Ministry of Interior. These groups have
specialized units to treat burns, advanced emergency and intensive care
equipment, and specialist professional services. They have 2,145 beds
for the police and military in the Metropolitan Lima area.

The Association of Pharmaceutical Companies routinely offers consultant

and pharmaceutical information services to all public and private health
providers and, in fact, assisted in gathering data concerning medical

supplies for this study.
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ANNEX B

PAHO Letter of November, 1981 to Ministry of Health

re: Hospital Infrastructure
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ANNEX C

Carilla de Encuesta - Hospital Questionnaire
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BORRADOR

CARTILLA DE ENCUESTA

Nombre Oficial Completo del Hospital:

Direccidr. Completa: ’

Persona Responsable de la Cartilla:

Cargo Oficial:

Fecha: . ' ’ -
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ENERGIA
1. Lla alimentacidn eldctrica de ELECTRO-LIMA, es en un circuito
independiente o un circuito que sirve a varios usuarios?
2. Indicar la tensidn (voltios) del suministro:
3. Indicar el nimero de suministro de ELECTRO-LIMA:
4. Indicar el nimero de la SUB-ESTACION de ELECTRO-LIMA que lo sirve:
5. Indicar las tres SUB~ESTACIONES de ELECTRO-LIMA mis cercanas

al hospital, para poderlo alimentar con linea especial directa en caso
de emergencia:

(a) SUB-ESTACION N° Direccidn:
(b) SUB-ESTACION N° Direccidn
(c) SUB-ESTACION N° Direccidn

6. Cuinto corriente consume el hospital diariamente en condiciones
normales (en KWH):

7. Tiene cada edificio en su complejo de edificios la posibilidad
de alimentarse independientemente? Explique el sistema:

8. Ademas del sistema normal, tiene circuitos especiales de emergencia para:

Sala de Emergencia SI NO Cimaras Frigorificas SI NO

Unidades Rayos-X SI NO Sala de Opecaciones SI NO

Ascensor (es) SI NO Laboratorio SI NO

Esterilizadores SI NO Unidades de Cuidado

Cada Piso de Cada Intensivo ST . NO
Edificio SI NO Sistema Bombeo/Agua SI NC

9. Con cuantos grupos electrogenos cuenta el hospital:

10. Descripcidn de cada unidad de grupo electrdgeno:

Marca KVA Afio Tipo de . Reserva de Arranque (Automat
Combustible Combustible Manual
(a)
(b)
(c)

11. Es adecuado el grupo electrdgeno para funcionamiento del hospital bajo
condiciones de emergencia? Si no lo es, cuil es la potencia minima en KVA que
se necesita: - 65 -



(ENERGIA: Continua)

12. Pdngase el grupo.electrdgeno en uso por una hora. Cdmo funcion3:

13. Tiene algln sistema de alumbrado de emergencia (de baterias ¢ linternas
fijas, etc.)? Si lo tiene, explique:

14. Nombre del funcionario del hospital responsable por el sistema
eléctrico:

Nimero de tel&fopo:
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AGUA
1. Cantidad de agua que consume ¢l Nospital por mes: I
2. Fuente Normal de Agua:
(a) Red Piblica: Codigo de Contrata/ESAL:
Dimensidn de Tuberia:

(b) Pozo Propio: Produccidon Mensual:

(¢c) Otro:

3. Tiene el hospital un sistema de bombeo de agua?
NGmero de bombas: | Capacidad Cada uno:
4. Capacidad de almacenimiento de agua en el hospital:
(1) Tanque CISTERNA (Subterranea):
Capacidad: litros
Material de construccidon del tanque:
(bY Tanque ELEVADO:
Capacidad: litros
Material de construccidn del tanque:
(c) Otros:

Capacidad: litros

Material de construccidn:

5. Bajo condiciones de emergencia, por cuantos dias podria funcionar
el hospital dependiente exclusivamente del total de agua en los almacenes de agua
ahorita: ' »

’ 6. Cuintos litros de agua estan en los tanques indicados en 4(a), 4(b), ¥

4(c) hoy dia?
7. Fuentes alternas de emergencia para abastecimiento de agua:
Tiene el ﬁospital pozo propio: SI NO.
Capacidad de rendimiento de cada pozo: ‘ litros por segundo

Ultima vez que ha servido para abastecer agua: Mes: Afio:

Podria utilizarse en caso de emergencia? (Si no, explique):
- 67 - '
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Estd conectado el pozo al sistema normal de corriente el&ctrico
del hospital? '

Tiene grupo electrdgeno: (En caso que si tiene, indique:)

KVA: " Marca:
Afo: Arranque: Automitico? Manual?
Tipo de Combustible: Reserva de Cgombustible: dias

Funcionan bien el motor y la bomba?

Pongalo en funcidn por una hora. C3mo funciond? Explique:

8. En caso de erfergencia, en su opinidn, cuil seria la forma mas

efectiva de abastecer agua al hospital, y para su distribucidn:

9. Nombre del encargado del sistema de agua:

Nlmero de telé&fono:

10. Describir sistema de desague:
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INVENTARIO

Indique el inventario total de los siguientes insumos y la fecha de la
toma del inventario:

Fecha de Inventario: de dé 1981

1. PELICULA RAYOS-X

Medida ' No. de Paquetes No. Hojas por Paquete Marca
(a) |
(b)
(c)
(d)
(e)
(£)
(8)

2. VENDAS DE YESO DE PARIS (ESCAYOLA)

Medida No. de Paquetes No. Unidades Por Paquete Marca
(a)
(b)
(c)
(@
(e)

3. ALGODON:

Medidas No. de Uniaades Contenido de Cada Unidad
(a)
(b)
4, GAS..
Especificaciones: hilos por pulgada cuadrada
No.‘de Paquetes: No. de Rollos por Paquete:

No.- de Yardas en Cada Rollo:
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4.

(a)
(b)
(c)
(d)

(a)
(b)
()
(d)

ESPARADRAPO
unidades de pulgadas
unidades de pulgadas
unidades de pulgadas
“unidades de pulgadas

VENDAS ADHESIVAS ELASTICAS
indicar )
Medida (cm o pulgadas) Marca No. de Paquetes N-. de Vendas

COBERTURAS (APOSITOS) ESTERILES PARA QUEMADO§

Medida Marca No. de Cajas No. de Unidades por Caja

FERULAS (Indicar No. de Unidades, Medidas, Marcas, Tipo - Pneumiticas, otra

que sea especifico)

MEDICINAS (indicar cantidad, empaque, origen):
(a) Penicilina:

(b) Gentamicina:

(¢) Lidocaina - 1% Lidocaina - 2%
(d) Pentothal

NOMBRE DEL ENCARGADO DE ALMACENES DE LOS ARRIBA DESCRITOS:

Nimero de Telé&fono:
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COMUNICACIONES

1. Telé&fono

Némeros de Teléfono:
Servicio Normal:
Servicin de Emergencia:
Departamento de Mantenimiento:
Departamento de Seguridad:
Residercia del (de la) Director(a) del Hospital:
Cuantos numeros telefdnicos utilizables

tiene el hospital?

2. Telecomunicaciones

Tiene el hospital algln sistema de comunicacidn por radio?
Explique la red de comunicaciones: (incluir frecuencias) (notar si el sistema
esti interconectado con otros hospitales, agencias nacionales dentro de su
propia institucidn, con otras instituciones)

Unidades de radio-comunicacidn que componen el sistema:

Marca Afio Modelo N° Voltios Tipo (VHF, UHF, etc.)
(a)
(b)
(c)
(d)
Estd la radio atendido durante las 24 horas? . SI NO

3. Nombre del.encargado de sistema de comunicaciones:

Nimero de teléfono:
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1.

(s)
%)
{c)
{4)
(e)
)
@)
(3]

PLANTA

—

Lista de edificios que componea la plants del hospital (incluir talleres de manteniniento, mecinica,
garages, etc.)

EDIFICIO (Nonbre/Su=ero N® de Pisos N° Entradas/ Ado_de T{po de Construccidn Probable .
de Identificacicn) Salidas Consiruccidn (Adobe, Quincha, Concreto Comportamiento Ninero de Camas en el
Armado) Ante Sismo 8.5+ -Editieio
Richter®

(rT225: Sizue en pigina aparte)

2.

I
~
N

i

Cieaza el hospital con terrenos anplios y despejsdos em su cercanis donde podria ubicarss hospitales de canpaiia y/o
sersicios de ezergencia? Incluir dreas utilizados para parqueos, ireas verdes, y otros. Por cads frea, incluirx
las =edidas «n setros (fjexplo: Parqueo, 90 metros por 30 metros):

(a)

(b)

{c)

! rescroce que se estd solicitando una opinién subjectiva.

Servicios M&dicos Ubicados en el Edificio

(Cuidado_Intensivo, Pediatrfa, Sali [rerge

ncia, etc.
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SERVICIOS MEDICOS

1. Servicios Normales

(a) Cuantas camas estan dedicadas a las siguientes especialidades:

Cuidado Intensivo: camas
Pediatria: camas
Sala de Emergencia: camas

(NOTA: AGREGAR OTROS SERVICIOS PRINCIPALES
CUANDO DE PREPARA CARTILLA FINAL)

(b) A cuantas personas se atiende durante un dia normal en
la Sala de Emergencia?

(c) Culntos casos de fracturas simples son tratados en
el hospital cada dia?

(d) Cuantos casos de quemaduras serias est3n tratados cada dia:
(e) Cuantos casos de fracturas abiertas atiénden cada dia?

(f) Durante clantas horas cada dia estd un médico de tiempo
completo en la Sala de Emergencia?

(g) Tiene el hospital su propio laboratorio? SI NO
(En caso.de "no", a donde mandan el trabajo de laboratorio?:)

(h) Unidades RAYOS-X en el hospital:

Marca Potencia Afio Voltaje Modelo N°

2. AMBULANCIAS (Describir ambulancias con que cuenta el hospital):

Marca Ano Tipo de Radio Comunicaciones

(a)
(b)
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(c)

(d)

(e)

3. PERSONAL MEDICO

Tipo de Personal Nﬁmero.Tocal Nﬂmero Tiempo Nimerc de Medio
Completo (8 Tiempo (4 horas
horas+/dia) por dia o menos)

Médicos

Enfermeras

Técnicos RAYOS-X

Acsistentes

Administrativo

TOTAL

4.

FrLanes raxa EMERGENCIAS

Tiene el hospital un Plan de Emergencia elaborado para cases de:

(a)

(b)
" (e)

5.

Emergencia en el Mismo Hospital:

Incendio SI NO
Sismo ‘ SI NO
Otro SI -NO
Emergencia Afuera del Hospital: SI | NO

Desastres (Emergencias Colectivas):
SISMO FUERTE SI NO
INCENDIO GRANDE ST NO

Corre el hospital un peligro de incendio en caso de

un sismo 8.5+ Richter? A qué se debe?
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ANNEX D

After the Earthquake

Dr. Drummond Rennie
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3 from getzing in for two days. A ham radio in Huarys,
The Wider World the chicf town of the valley, and row totally collzpsed,

Wwas seading out frantic calls for belp, Aerial phoio.

. : _ ml’;!:ch :l:’o:cd that the glacier on Huasaaran hag
. ava ¢d down 10,000 fect and 9 miles (at what
AFTER THE EARTHQUM‘E later calculated a5 ,l speed of milgs an hou:;
-DRUMMOND Rennie demolishing Yungay and Ranrihires Gie
Renal and Nutrition Unis, burying about 20’00? people.
Rush-Prestyierian- St, Luke's Medizal School, A hugeares, the 7ve of Belgium, Holland, and hayy
i.‘ucago, Hlinois 60512 . of Denmarl, contzining aboyg 700,000 people, way

largely cut cf ang inaccessible. Tt was several day;
AFTER the gigantic carthquake that shook northem before C-47 cargo planes could land aAniay, hastily
Peru on May 31, many thousands of people from scraped-out airstrip in the valley, 200 miles f{rom
lozens of nations, and chicfly from Peru herself, made Lima; and the Canadian Caribou aircraft, which,
1erculean efforts 10 help the injured and repair the with the Peruvian Planes, were 10 operate & daring
2. The response 10 this erisis Was heart-warming,  ang efficient air-lifr, had only just now artived jp
sluggish, enthusiastiz, political, humanitariar,, smooth, Lima. German wdter-purification units, 2merican
o1 chaotic, 1 becams part of the response only because, lents, mountains of blankets, were all waiting in
by chance, I was uniquely qualified 1o naclp. 1 give Lima for transport up ovar the mountains, Nearly 3
here s personal-view, o week, then, after the eanthquake, there was an jm.
] . LIMA PressiveaQIusion It was 2 natural consequence of
. a sudden, widespread, overwhelming Qatastrophe, and
I already kncw. !?oth Lina am:.l the _dcvasmed area oo series of djmcumcs_;cogﬂphiq]’ buman, ang
well, after three visits spent working with Prof, Carlos political,
Monge and his Eroup at the Univ:rsidad_l’cruax}a Nature was dominant. There ware almost no
* Cayctano Her cdia”, Studving renal physiology in helicopters, and of these several crashed, including 1
Quechua Indizns livinz at Ligh altitudes. As 3 moun. large CH-47 Chinook, the crashes being due o a

uineer, 1 had 2 much more Cetailed and intimate combination of pilor fatigue and inexperience, the heap
knowledge of the Calicjon dz Huaylas than all but a aad altitude, long distances, dust clouds, inadequate

few educated Perusians, Profzssor Monge sent a cable maps, and landmarks demolished by the carthquake,
urging me 1o come, arnd the Disaster Reljef Office of The roads, when reopened, were shifting, narrow,

in Wo..t: ., exrmpn , s . . .
AlLD. in W, "--’?-'-'E“’ datrangzd my wansporr, ] and tortuous. Radio communication was intermittene
went, howerve:, Fianzpally 1o see whether 3 team of and incoherent,

20 doctors Sron, v hospizal (wko, answering my Farly on, the full extent of the disaster had fnot

appeal, had =% v uaecered 10 come) would be able to -

work effcciive,y 4 }'cru-—somrlhing it was impossible

to determine frum Chicago, despite days of frenctic /\ ANCASH ~\

‘elephoning. /\/\ :
leftsix oy . .1ee the eartliquake, When I amived

in Lima, 1 wen: wory Proiessor Monge 10 the unj.

versity 10 find cjoe. o suspenced and the place jn

ferment. Ble. el LS Vere preventing ary of the E!IC‘E:NFRE

students and docron from fetung north to the damaged EARTHRUAY.E

areas, and the “nwnphere vay of mounting and some-

times angrv 7. =3i5dUnT Ruisours o up to 300,

injured were nying around, yet, so far, they had

scarcely sexn & dosen. Ay the same time there was

calating contusicn n the American Embassy, where

Incre experts in eviry ficld, from Reology to sanitation,

were arriving hously and adding t- the chaos,

AFTER THE EARTIQUAKE
The epicentre of the carthquake had beep off A
Chimbote, & large fishung port 230 miles north of . /)/\/\
Lima, There, and alunz the coast, shroudea in con-
saat cloud and mist a that time of year, the situation == RoADS o
Var mapidly assessad und help of every sont Was serit {rars, o
¥ r0ad and by ship 1z Lima, Inland, because all B RILAY (damadished)

he prcciEilous roads over the 14,000-foor passcs (-/-7
hrough the movnrm of the Cordillera Negra had LANDSUDE  From

een cestroved (und wihy themn the fow telephone lines), HU“Z‘:"M vEnnS /\/\
he sftuation was obiiure, The densely populated 1"::‘ L:H\,;’.NCDE MA ,
dlicy of the Rio Sama, between the Cordiliera Negra 0 0 . .

nd the imnyense Caerdsllera Blanca, was coveeed with

upe cluirds of dust which prevented even parachutisty WILES
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cen realised, and later, when apprecisted, was prob-
bly deliberately conccaled to prevent panic. The U.S.
s the only coun:ry near cnough and with adequate
ssources to provide immmediate, large-scale assistance,
ut diplomatic relstions between the two countries
ad been strained since the Revolutionary Govermn-
sent of President Juan Velasco Alvarado had scized
be zssets of the Internacional Petroleum Company.

For America there was an immediate propaganda
dvaniage to be gained, but also the delicate problem
{ subordinating its hure resources to_ lecruvian
lirections morcover, the very fact of its vast potential
smetimes led to 2 resentment that the U.S. had not
rorked instant miracles everywaere. By June 15 the
\mericans had spent $2+6 million on relief, whilst the
ussians had sent 1000 biankets and some medicine.

Knowing the normal easy-going, incficient, and some-
rhat cynical ways of Lima, 1 was considerably impressed
by theliaiscn and cocperation batwern Einbassy and
palace,-where an emergency commistee had taken over all
soatrol from the separate ministrics. \What other foreigners
regarded as tediows inetiiciency or obstructionism scemed
o me merely normal for Pery, and the difficultics experi-
tnced by foreigners were 28 much imposed by their own
mental-or philosophical bias as by geography. For them,
Lima was surange, and the medical set-up unfamiliar.
Telephones produced misinformation or 2ngry frustration.
Eager enthusiasm tocced down in bewildered incompre-
bERTIOR—in3on.t: 0 grasp the faxt that there literaily wa;s
o trardport avaisiue, and That tre terrain posca mnsolubls
Bilic promcms—rmined with bursts of overcaution. It
was nard for newsomers to accept that people actually lived
in thes= mountains. Early on there had been an eeris
reluctance to use old-fashioned methods—such as trekking
on foot and with mules—on the part of the Peruvians, who
were bemused by the concept of nciicopters or C-120
transports, though 2s yet there were none available. Now
both were being codjused up. The worse the confusicn,
the harder everyone worked, and the more everyone's
thinking was confounled by exhaustion.  The swufly
operations o p in the U.S. Embassy was crowded with
people cominy <rd going all nighrt long.

This was I'.zu. Pecuvians had sutfered, and they were
doing more than anyo=xe to Bonz relief to the vicums. It

was hard Tor the feliccnndent (ofcigner (o kecp rememoes-
ing not only that tke Peruvians had to be in commazd
but also that this was approprate. More than this, it was
the most eflective and ethcient svstem, Petuvian dnctors,
for exampic, would kave the local medical expentise, as weil
& rapport with the pztients; they could not merely initiate
aare, but also continue it long-term.
The problem was simple: to bring immediate succour
to thec 1njured, The lomelcss, and the hungry—but_}lg_\_v
, manv, where, and_how he very complcteness of Lic
aLLStrophe, and the cbviousness of the problem, highlighied
the fact that almost every propozed jon was arguable
on medicaal, logistic, o7 numanitsrian grounds, using argu-
ments often, if not usually,_tased ' ¢ inf .
Should ficld hospitals (i they could be Tound) be setupin
the Callejon or in Lima? \Where should the injured be
treated ? I they wete evacuated to Lima, where would
they Le housed, and low and 10 wiat would they retum ?
Or would they filter into the slums of the capital 2 Was
there stacvation in the mountains, and what were the
. P ——— 3 .
equipment shortagesan the Limna hotpitals ? Were blankets
higher proniy than tenis, of medicines, or tood ? And
where would the Jransport come from anyway ?
s information would unw I bustled
m3, an.!, relying on 'rofeszor Monge
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. the valley was completely obscure. 1 neede
to find out, but there was still no transport.

and his colleagues (but not the telephone), could soon
produce s credible estimate of at least 1000 availsble
beds in Lima, as cvell as lists of cquipment needs in the
hospitals. By posting a student rota at the airport, we
obtained an idca of incoming injurics—not enough to
require the sctiing up of new disaster hospitals in Lima,

There were 2,90 large num ] skilled
Peruvian doctors awaiting any influx of paticnts, ps well as
random tecams ol loreign doctors (112 Argentinians, for
example) looking for wor A Lima there was clearly no
need for any of my team from Chicago, but the situation in
d o get up there

FIELD HOSPITAL IN THE CALLEJON

The impasse was broken, for me, by Mr, Carson O,
Crocker, just appointed American coordinator in the
Callejon, who, in the first available Aight up, because
of my familiarity with the Callejon, took me with
him. We flew up in a huge double-rotor Chinook
transport hclicopter, leaving the coastal clouds and
mist, flying low over the rocky escarpments and crags
of the Cordillera Negra (and a crashed Huey heli-
copter), to the bright sunshine of the valley., We
landed near the tiny hamlet of &Rt3yon a dire airstrip
which was being burriedly flattened by bulldozers.

The camp lay on a gentle hillside—lines of khaki
and blue 1ents. There were queues of campesinds
carrying stretchers to the planes and unloading sup-
plies; parachutists patrolled past the tents and the
piles of boxes and bundles. American soldiers cf the
Disaster Assessment Survey Team were awaiting
evacuation, lying on the grass. High above us, glinting
icily against the sun, floated the huge bulk of Huascaran.

At once 1 felt T was on my home ground, confident, in
these familiar surroundings so outlardish to ths othse
foreigners around m TToaarer-Gsneral ARINAT
brisk, humorous man, © viously had firm control of tae
situation in the floor of the valley. Panie, looting, and
hoarding had bzen rapidly stopped, and the woLn e wese
beirg tunneiled cincicntly into the tield hospisal at Anta
ind thence 1o the C-47, DC-3, and Laripou aifcralt 1o
evacuation.  Blankigs. 1eots, and food were all being
FEributed up and down the vallcy, along the newil
opened but ureacherous and weakened road. The fev
helicopters, however, were being withdrawn from th
Callejon, because of the crashes, which was serious becaur,
the towns and villages in the side valleysand high up i
the hills were sull cut ofi, and thc main valley road itsel
beause of the mile-wide landslide (still a rocky quicksand
crossed by strcams and sti~king of rotting bodies) wis
impassable. The whole of the northern Callcjin_\ﬂs_t_h_c_!c-
{ore cur_off, since the railway curving Gp 10 115 northern
end from Chimbote on the coast had been completely
demolished.

The ficld hospital, set up and manned very cfficiently
by Peruvian Army doctors, consisted of a scries of
tents, old and new, arranged in a wide crestent.
Patients entered at onc end, were sorted out and taken
to the relevant tents for first aid, injections, anasthesia,
plastering, and so oa. At the otner end of the crescent,
patients awaiting cvacuation by air lay ia their tents,
on strctchers or the bare carth, with perhaps a blanket
against the {reezing night air. Nursing sisters, dressed
in jeans, moved about adjusting infusions, checking
plasters, and giving injections. [ joined them on their
night rounds, crawling through the dark tents.
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The next day 1 borrowed 2 icep from a Peruvian
friend living in Huaras, and with him drove up and
down the main valley, l:'vcrywhcre, collapsed adube
houses, the people crouching in the fislds under

cude sheliers of cucaivpius branches and cardboard,
Was soon clear ihe e .

dicd or had been ircated ar Anta, or the undamaged

,\_‘.osgnaT at_Huaras™ Blvated bodics were 513 cing

fecovered fr-~ 0 rubble and the stench of death
Was cverywhere,

N Y s

In the valleys 2nd mountains away from the road,

the s_i@n'on Was unknown, and as there were no
roads and no helicopters the only way up was on foor,
I spen: several hot, thirsty days, fording rivers and
climbing with commandecred burros from village 1o
village, partly to seek out and treut the injured, but
mere importantly 1o fing out whar the prob were,
10 asscss the in‘nri:s,mm}ifg\mlcr
and Tood crops and livesiock, houses and shclter, so0
Wncccssnt}' or helicopters could be Raugsd,
and air-drops from C-130s ving from the coast
tould be arransed and epidem;i TS
of epidemies squashed), Above all, I felr that these
isolated People should be shown that help was coming,
0 prevent their migrating gown to the valleys, abap-
loning their creps, and enormously increasing the
ood, water, health, and housing problems in the
lestroyed 10wns, .

Though the structural damage was, in most villages,
Imost total (1)ie adobs houses being neither solid nor
exible caough to witkaand the es thquake), so that
ften I couid z. £et my burro through the blocked
rects, the people hag boen able 1o get into the open

before the increasing earth tremors collapsed the
building,. There had teen in~regiy)v - inj

and deatks---for €ia:iapic. in one side valley with a
Popuiaticn of abour sjx thousand people, there were
only 10'ur <o dead, though every house had been

razed. lnigaien ditches ‘and 10 water-suppljss)
been paicrcd up, the crops and Jivestock were une-
harmed, und oueh thers were manv rumours of
E]aguc, smallpex, measies, 2nd_tvphioid, no such epi-
€mics_anpeyred, The peopie were cut off, had no
shelter, hih: or heat, - J

where they Jached $3il, sugar, angd cooking oil; bug
everywhere they fed me vth {run,

In cach village, hemmed Tr'l"by the Indians and
mestizge, sitting on a chair out in a ficld, I would
exan.ins an endless stream of patients, and 35 ] dished
Out courh mecdicine, ¢ve ointment, penicillin, and
aspirin, 1 reflected that medically 1 wag scarcely ap
improvement i curiosos) with

eir_folk-dociors

their snake. o). Iennzing the narasmus, the tubercy.
is, the lmshmumas:s, the fungal inl’cctions, I was

reating their perennial sores, their coughs, their skin

and cye infections, and above all tlycip * Susto "—
eir anxicry, terror, and shock,

MLDICAL sURvEY
_After a foy days I flew back down to Lima and put

) my report st e L.S. LEmibassy. ul] sury,

lo be dune, and, with hundeeds of villaps ivades
between 1010 and Li(ka) teer Scaticred over an arcy
==L LU ar AL

no cocking utensils, Every-

THE LANCET, OCTODER 3,197

of thousands of square miles, heli n-
i2L 1 drew up a plan for carrying out such a surver
and delivering medicg) treatment on the spot, avoiding
the neced for evacuation, | cnvisaged cach helicopter
being responsible for five IWo-man teams who would
bedropped in successive villages in the arca. There wag
no need for my collcagues in Chicago, and, my task
completed, 1 booked my fight back to Chicago and
went 10 get some sleep,
€ next day, however, I was called back 1o the
valley by M, Crocker to put the plan into action,
since it had been suddenly decided that helicopters
should be sent up to the Callcjon, When I arrived
back at the @mp, there was no time (and no transport)
10 get medical personnel from Lima. [ took an Army
jeep and spent a few hours frantically pressing, brow-
beating and wheedling into service some 30 voluntecrs,
of various nationalities, who had medica]_gr DUIsing
experience, and whom 1foundina S$Weep up and down
the Callejon: I divided them into teams of two, each
being given a box i i -ai
equipment. The teams were then flown jn helicoprers
10 the area beginning 60 or more miles to the nony
which was made the responsibility of the U.S., to be
dropped in tiny villages rerched on the sides of dizzy
cadons. Eich tean would, with the alcalde of the
village, make a quick assessment, and then held 2
crowded outdoor ¢linie until the helicopter returned,
en, *unning and crouching bencath the rotors, we
would leap on board and the helicopter would lift off
and take us to the next village, or, with the severely
wounded, back 1o Anpa,

On my retur, to camp each night there would be endless,
8ood-humour,d, muitilingual debrisfings with the general,
kis zides, and Carson Crocker, 10 collare the information,
decide on where sir-drops of supplics should he made, and
Soovn. The message was unchanged: excent where the hype
Jandslide ha where there were terrible compoynd
W Eangrene), there were feuy Injutics and no
huager, by JALon. Aledi-
ally, their discases were as neglected as bch?E Those
self-sutficien: mountain people were better off than the
people ia the towns of the valley who had been burjed az
they rushed frantically out into the .arrow streers. .

Th a2 this time, was for roads and bulldozers,
engincers, Waler-purifises, tools, cdrrn ated jro
pick-up trucks—nor s These had always been
lacXing; ihe carthquake's Permanent damage had beeg far
more to buildings and communications than 1o any system
of hea'th care,

After another weck of this, my job was done; ar
$0, completely exhausted, I lefr the valley, fiying on
take-off over a nice brand-new French disaster hospi-
1al just op:ncd—‘ﬁmﬁrm_rﬂmma‘%d
already essentialiv redundant, Down | went to the

Embissy i Lima, put in more reports, had more
discussjons, and this time tlew back hame 1o Chicago,

LESSONS

I leamnt much from the expericnce: how peculiar
the devastation of this carthquake, the cad far out-

numbering the wounded; the absence of epidymics; the
ingering shock; and the vasg, hopeless disruption of
Diupation, 1 had seen TR scemingly shiftless,

sly, and hostjle Peasants show a moving lurtitude and
stera sclf-reliance, 1 had learnt about the rigidity and
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ignorance of experts who could not credir, for example,
the logistic limitations imposed by Nature, or the
possibility of good work being done in shabby, ill-
equipped, and haphazard tents when back az home
were gleaming disaster hospitals (too bulky, too heavy,
and too remotc to be brought to Anta). 1 had witnessed
the courage of the hclicopter pilots in that awe-
inspiring terrain; I had been amazed at the skill aad
sheer size of the Amcrican ctfort and humbled by
the grinding, persistent cficetivencss of the large volun-
teer organisations.

cre were duplications and omissions, Everyone
else complains that it could have been handled better,
Perhaps; butit w=nt so muce i Id ever
have imagined. Muddle and incomprchension are the
cdndnion <. man; on carth, man fails miscrably to
dispose the best-luid plans. We stagger from pillar
to post, unprzpaced for disaster; gloriously eager to
putit right; hopelessly frustrated by our inability to do
this instantaneously; beautifully self-sacrificing and
kidcously ready to apportion blame.

11 a disaster, crisis hars' 'y delineates our humanity.
This particular disaster will be with Peru for a decade,
It 1s sad that thc emotional and spiritual energy we
put into dealing with the crisis should be so easily

- dissipated into querulous invective against Natnee. and
particular)y against the nature of Man,
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ANNEX E

Establishing the Epidemiological Approach

After an Earthquake in Peru

by

Dr. Paul Blake, M.D,
Center for Disease Control
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AN ZiRTHIUAKE IN PEIU

PEUI Blake, :":o Do

Burezti of Zpidemiclogy
center for Diseazse Control

Oral prescentztion bef.ra the
Zpildaziology Secticn of the
APIA annual zectinz ia

San Frarelsco, Novemtar 7,
1973, at 2 p¥, -
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) The epidemiologlic approach to a disaster is the sys-
dematlic collection and analysis of information about the
disaster, with feedback to those who are running the relief
effort. Unfortunately, the authorities usually do not resort
t0 the epldemiologic approach until the relief effort is -
well under way; this means that they must make declisions
about the type, quantity and distribution of the ald be-
tore they know what i1s really needed and where it 1s needed.
The result, of course, 1s the waste of much of the *ime,
money, and effort invested in the relief program, and delay
in getting appropriate ald to the victims,

This presentation deplcts one disaster in which the
epldemiologic approach was not used until more than 2 weeks
after the disaster occurred,

At 3:23 Pl ou May 31, 1970, an earthquake measuring
7.7 on the Richter scale occurred in Peru. It lasted only
45 seconds, but killed 70,000 people and left half a million
homeless, This was the highest death toll from-a natural
disaster ever recordéd in the Western Hemisphere. The-
earthquaxe affected an area north of Lima that includes por- -
tions of 4 departments, but most of the death and destruction
occurred in the Department of Ancash. '

Ancash extends inland from the coast roughly 125
miles., Most of its surface area 1s occupled by part of the
Andes mountain chain, including 22,190 foot Mt. Huascaran,
South to north through the mouantalns runs the densely po-
pulated valley of the Santa River, more commonly knowna as
the Callejon de Huaylas., To the east of the Callejon is the
Cordillera Blanca, or Wnite Range, with glaclers, perpctual
snow cover, and many peaks highsx» than 18,000 teet, To -the
west 1s the Cordillera Negra, or Black Range, which is
lower and less rug%ed, with a height of about 14,000 feet
and no snow Cover. -

Prior to the earthquake, Ancash had about 700,C00
inhabitants, mosily Indian, in 14,000 square miles, The
largest clitles are Chimbote on the coast, with 200,000
people, and Huaraz and Yungay in the Callejon which had
about 65,000 and 23,000 inhabitants, respectively, before
the disaster. The majority of the people live in villages
on the valley floor or scattered through the mountains,

Most are farmers, raising crops and livestock on every
available patch of land, including steeply sloping mountain~
Sldes at over 12,000 feet, Thelir houses are almost all of
.:adobe:construction. Even in the urban areas, sanitation is
poor, with less than a third having ruanning water or sewage
disposal systems, Permanent health services are available t¢

!
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only 21 per cent of th‘e_people'.2

Incredible destruction occurred throughout most of
this populous area. Several days passed before the magnitude
0f the disaster was apparent, The earthquake destroyed the
railroad, blocked roads, and knocked down telephone lines,
delaying news from the interior. Rescuers reached the coastal
towns first, and attention was focused on Chimbote, where
700 had died, Only later that right and over the next
several days did reports from radio operators in the Czllejon
de Huaylas and aircraft overflights reveal the uch greater
disaster that lay inland,

The gireatest numbers died in Huaraz and Yungay. In
Huaraz, approximately 16,C00 people, or 25 per cent of the
population, were killed; the adobe houses collapsed inward
onto the occupante or fell outward onto the people running
through the narrow streets towards the safety of the plaza
and other open spaces. Two American Peace Corps girls were
killed Just before they reached the plaza., It was a Sunday
afternoon and many people would crdinarily have been outside.
Unfortunately, a world soccor champlonship game was being
broadcast from Mexlco City that afternoon, so many stzyed
indoors to listen to their radios. Tnis undoubtedly raised
the death toll substantially.

A massive landslide almost completely covered Yungay.
The slide began when the earthquake dislodged a slab of ice
and rock about half a mile wide from the north face of Mt.
Huascaran, 1I{ gathered further debris as it hurtled ‘at over
200 miles per hour towards Yungay, where 1% buried about
90 per cent of the 23,000 inhabitants arnd several thousand
visitors to the Sunday market., Ironically, most of the
2500 survivors vere saved by a cemetary built on a small
hill at the edge of town; it is estimated that they had 5 to
10 minutes to reach the cemetary from the time that the chunk
fell eway from Mt. Huascaran until it hit Yungay.’

A rellef program was begun, It was feared that there
would be incredible numbers of wounded people throughout
the disaster area, that there would be widespread starvation,
and that epidemics would occur. Accordingly, the reliet
effort wastairected at meeting these apparent needs. A
Peruvian general was made the coordinator of all relief
operations within a few days after the disaster. His kead-
quarters.- vere established near Anta, a small village at .
9C00 feet on the floor of the Callejon. Besides being stra=-
teglcally located in the center of the disaster area. Anta
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had a dirt airstrip large enough to handle small aircraft.

Anta rapidly became the center of the relief effort.
In addition to the Peruvian headquarters, the clusters of
tents soon contained American, Brazilian, and French rellet
workers. A field became a helicopter pad, with over a dozen
helicopters from these four countries., Progressively
larger alrcraft brought in supplies from Lime and Chimbote,
while crews worked far into the night to enlarge the airstrip.

Bundreds of medical and paramedical volunteers flocked
in from all over the world. Unfortunately, only a few of
these volunteers could be useful because there were relatively
few severely wounded victims, with rewer than 5000 hospitalized;
most of the wounded were cared for soon after the disaster
by Peruvian health personnel, or died before foreigh rellef
workers could reach them.,

Aid valued at 44 million dollars from 69 forelgn
countries and from international agencles poured into Lims
and plled up at the airport walting for transportation to
the disaster zone. Some of the supplies, such as water
purifiers and blankets, were appropriate. Unfortunately,
some of the aid was useless. Half o million doses of typhold
vaccine for jet injector use arrived in Lima witnout Jet
injectors and without any evidence of a typhoid outbreak.
There were huge piles of unsorted medicines of dublous
quality. The United States donated two packaged disaster
hospitale, only to find.that the Peruvian hospitals had mAany.
empty beds., For example, in lima, which had expected an
overwhelming flood of wounded evacuees from the interior,

a survey 2 weeks after the disaster found that 25% of the
hospital beds were empty. The French insisted on settlng
up a tent hospital at Anta almost three weeks afder the
earthquake, and 1t remained practically empty. Pinally,
more than six weeks after the disaster, yet another unneeded
ﬁield.hospital arrived in Peru; thts one came from the

SSR.

The undisciplined flow of inappropriate supplies and
unneeded volunteers wasted time, money, and traasport. The
principal flaw in the relief effort was that everyone responded
to the aisaster by leaping in blindly and trying to help.

In retrospect, the most urgent need was for systematic col-

lection and analysis of information about the disaster,

and feedback to ihose Who were directing the relief progranms

In other words, an epidemiologlc approach was needed. This

approach tqo the dlsaster could have been pursued by the 40

men and 2 helicopters of the American Disaster/and Survey
Assistance
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Team which arrived in Lima 2 days after the earthquake.
Jnfortunately, the team devoted most of its time to rescue
and supgly operations rather than to carrying out a disaster
Burvey.

A survey of the more remote villages was finally begun
more than 2 weeks after the earthquake, It was planned and
initiated by Dr. Drummond Rennie, a Scottish volunteer who
krew the area well from earller mountain climting ezpeditions.5
When he arrived in Anta 10 days after the disaster, the
immediate needs of the towns in the Callejon were being met,
but the fate of the villages in the mountains sbove the
Callejon was almost totally unknown. He proposed that heli=-
copters carry as many 2-man teams as they could hold into
the mountalrs, dropping a team into each village they came
to. Each team would determine the number of wounded and
killed, the amount of destruction, the people's needs, the
pooulation, and the status of communicable diseases., After
2 to 3 hours, the helicopter would return to take the team
on to another village,

The plan was adopted and the vperation began 16 days
after the earthquake. Within a w2ek, most of the survey
was complete, and the results were belng used to establish
priorities for the relief effort. Complete data was obtalned
for 97 of the mountain villages visited by the survey teams.,
These villages had a combined population of 113,000 people;
of these, 880 died and 468 were injured; only 95 had to be
evacuated. Thus, the mortality rate was only 8 per thousand
inhabitants in these 97 towns, and only 6 per thousand
suffered non-fatal injurles. About 80% of the houses were
destroyed. 1Ia cuntrast, the disaster area as a whole, which
also had a house destruction rate of 80%, had a mortality
rate of almost 100 per thousand inhabitants. Apparently
the small mountain villages suffered less than the larger
towns in the Callejon because their small size allowed
the people to get away from their houses before they col-
lapsed. The livestock, crops, and water supplles were
largely intact, and there was no starvation. <The people
needed roofing material, blankets, and commodities that
normally came from outside their villages, such as sugar,
salt, and kerosene. There wei2 nc epidemics. The mein
complaint of the people was "susto," or fright; in ILlapo,
when a team composed of a physician and a priest arrived,
the physiclan was largely ignored while the villagers
begged the priest to celeprate an imprompiu:Mase,

I will turn now to the communicable disease aspects
of the disaster, Soon after the earthquake, rumors of
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outbreaks of typhus, plague, and other diseases began to
circulate, Fearing that the rumors might be true, the au=-
thorities contemplated launching & massive campalgn to
jmmunize hundreds of thousands of people against smallpoX,
_measles,. typhoid,_typhus, and other diseasesS. Such a cam~
paign would have meant diverting effort, transport, and
money from other relief activitles, overcoming tremendous
logistical problems, and endangering the 1ives of the
jmmunization teamsS. :

At this Juncture, the director of the Center for
Disease Control was sent to Peru by the United States
government to assist the Peruvian-government in health matters
related to the disaster. He arrived 8 days after the earth-
quake; he visited the disaster zone, squelched & report of
smallpox, and gave his assessment of the public health situa-
tion to the Peruvian Ministry of Health. He felt that
epidemics were unlikely for & variety of reasons: the.arez
had been free of plague and smallpox for over 2 decade,
most of the people would have natural jmmunity to the en=
denic diseases, the isolatlon of the villages protected
them from unusnal pathogens, and the cold weather slowed
the reproduction of flies. The chief dangers lay in crowded
refugee camps and in possinly contaminated municipal water
suppiles. He suggested t+...%t an epidemiologist was needed
to estaplish temporary disease survelillance 1in the Calle-
jon; the Vinistry of Health agreed, SO T was sent to Peru
and arrived in Aznta 17 days after the disasteT.

I interviewed the four national groups at Anta
daily to f£ind out which villages they had visited and.vwhat
diseases or rumors of disease they nad .encounterede
also had access to the information collected by vhat re-
mained of the official disease reporting systen based 1in
Huaraz. I went by Jeep OT helicopter to jnvestigate all un-
usual reports, and sent my findings by radio to the Ministry
of Health in ILima. There the jnformation was used by the
medical authorities to quash rumors of epidemlcs and to
rer: 3t demands that mass immunization programs be carried
out. ' ,

There were only a few reports of significant disease.
Three  towns were reported to have up to 504 of their children
111 with measles, but visits to all three revealed no cases.
fhere were a few typhold faver suspects, but less tuan the
usual number for 'that time of year. AR sperican physiclan
reported a typhus epidemic, and requested a huge amount of
typhus vaccine; however, jnvestigation revealed that the doc~
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Lor was mérely passing aldnz a rumor. and there was no
typhus epidemic.-:

Tlespite the reports and rumors of disease outbrezks,
I found no communicable diseas2 that could be attributed to
the earthquake. WNo mass immunization campaign was.nescessary
in the Callejon, and none was carried out,

In summary, I do not want to leave the impres:zlon that
the relief effort was hopelessly >ungled. It did help many
of the victims. However, the authorities falled to gilve
top priority to the collection, analysis, and feedback of
information that would have enabled them to develop a
more efficlent.and effective rellief program; the result
was wasted time, effort, and money, and the delay of appro-.
priate action. Hopefully, the day will come when goveran=-
ments will accept the epldemiologic approach to disasters
and will vura to it immediately when dlsasters occur,.
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Disease Surveillance and Decision-Making

After the 1976 Guatemala Earthquake
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H ST J'cru—-somcthing it was impossible
to determine fruin (“hicago, despite days of frenctic
telephoning.

Ileft six dzy . .oec the carthiquake. When I amived
in Lima, 1 wen: w:rh Professor Monge 10 th: unj.
versity to fing ¢, s suspeaced and the place in
ferment. Ble.ir,! s, LN ere preventing ary of the
students and docton rom eetng north to the damaged
arcas, and the “iRephere was of mountin and some-
times anery —SI08 N Ruinours o up to X
Wers aving around, yet, so far, they had
scarcely sexn & dosen. Ag the same time there was
calating con‘usicn n the American Embass » where
incre cxperts in evory ficld, from Reology to Sanitation,
were arriving hously and adding v the chaos,

AFTER 1) EARTHQUAKE

The epicentre of the carthquake had been off
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nd the immense Carailleona Blanca, was covered with

upy cluuds of dust which prevented even parachutists
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DISEASE SURVEILLANCE AND
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In the first 3 weeks after the 1976 earth-

S;ummm-y
quake in Guatemala a system for collect-

ing, analysing, and disseminating information of med- -

cal importance was instituted in the disaster area. Data
on cases of selected diseases, pumber of available hospi-
tal beds, and medical supplies were collected, " and
reported epidemics were investigated. The system func-
tioned well despite the limited numbers of trained per-
sonnel. Collection and analysis were quick enough for
data to be used immediately in decition-making. No epi-
demics of communicable diseases were observed in the
affected ares. The number of dog bites in Guatemala
City increased but no cases of rabies were reported. The
success of the surveillance system in Gustemala suggests
that immediate use of epidemiological methods should
be an integral part of disaster relief, -

INTRODUCTION

As epidemiologists working in Guatemala during the
first 3 weeks after the February 1976, earthquake, we
faced the problem of trying to collect data rapidly,
aalyse them, and disseminatz the informatjon quickly
enough to assist in decision-making. The arca affected
was large. Communications were impeded and many
major roads were impassable. Data or health fadilities,
on numbers and types of injuries, and on the occurrence
of communicable discases were needed immediately. In-
coming medical supplies had to be classified, sorted and
distributed, and those alrcady in the country had 1o be
determined. Resources for most of our tasks were scarce,
and there were few guidelines available from experience
of other disasters. We were not sure whether reliable
data could be gathered quickly enough to be useful, or
that such data, if available, could or would be used in
decision-making. - s

The need for surveillance was demonstratd ‘in the
first 2 days after the earthquake when it became obvious
that important health-related decisions were being made
without sufficient data.

1. Field hospitals and other types of mobile health

facilities were sent immediately by some countries de- _

spite little knowledge about Guatqmll'l health delivery
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system. Information was not S\diHe, o who was:3
veceiving medical assistance, where, and from whom it
was coming.' Data were needed on number of injuries - .
requiring admission to hospital and/or immediate care.

2. Vaccination campaigns were initiated by volunteer
organisations. The Ministry of Health (M.O.H.) began
the third phase of its national immunisation programme
early. The general feeling of “wanting to do some-
thing”, coupled with the arrival of large amounts of
medical supplies and vaccines, resulted in a tendency for
materials rather than demonstrated needs to dictate
actions,

3. Rumours of epidemics began to circulate by day 2
and were given credence by maay health workers. The
discase surveillance network of the M.O.H. was severely
affected by destruction of health facilities, blockage of
roads, and loss of communications. There were no data
to verify or refute reports of epideinics, and these reports
helped stimulate vaccination campaigns &c. and
resulted in official and unofficial pleas for more medical
supplies, .

Background

Guatemala is the 2nd largest country in Central
Aunerica with a population of approximately 5.5 million.
Mo:t of the population is concentrated in the central
mountainous zone of the country through which runs
the Motagua fault. At 3.04 .M., Feb. 4, 1976, an earth-
quake registering 7.5 on the Richter scale and lasting 35
seconds occurred along the Motagua fault. A zone of in-
tense physical destruction spread 25-50 miles out along
8 145-mile segment of the fault, involving an.area of
about 10000 square miles, sbout 23% of the country.
Most of the population affected by the earthquake was
in the mountainous departments of Chimaltenango,
Sacatepéquez, and Guatemala. Guatemala City was at
the southern periphery of the zone of greatest damage.
The earthquake and its aftermath caused more than
23 000 deaths and approximately 77 000 injuries (6000
classified as severe) and left 21-1% of the population
bomeless. As has been reported afier other earthquakes,
deaths exceeded serious injuries by 5-8t01.!

MATERIALS AND METHODS
Implementation of a Suroeillance S ystem

A surveillance system—dcfined as the systematic oollection,
analysis, and interpretation of data and dissemination of the
results to those responsible for decision-making—was initiated
in the areas of major earthquake damage on the second day
after the earthquake continued through day 19 Retrospective
data were collected for the day before the earthquake and day
1, the day of the earthquake. The initial data generated by the
survellance system became available on day 3. By day 20, daily
information was no longer required. The surveillance system
was confined to Guatemala City and the departments of Chi-
maltenango and Sscatepéquez. No equivalent effort was made
10 collect data from the other two deparuments in the major-
disaster ares, Zacaps and Bl Progreso, because the coordinat-
ing commiitee of the Government of Guaiemals wished 10 con-
centrate these efforts in the zones of greatest population and
destruction.

In Guaiemala City, the 3 major hospitals, the 3 largest of
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on foot and with mules—on the part of the Peruvians, who
were bemused by the concept of helicopters or C-120
wansports, though as vet there were none available. Now
both were being coajuszd up. The worse the confusicn,
the harder everyone worked, and the more everyone's
thinking was confounled by exhaustion. The sruffy
operations o 1 in the U.S. Embassy was crowded with
people comin; .rd going all nighbt long.

This was P.cu. Pecuvians had sutfered, and they were
doing more than anyoxc to beinz relief to the vicims. It
w33 hard Tos the selicnndent foreigner 10 keep rememoess
ing not only that tke Peruvians had to_bc in command
but alto that this was aspropoate, TAote than this, it was
the most eflective and etScient svitem, Petuviaa dnclors,
for example, would kave the local reedical expertise, as weil
&3 rapport with the patients; they could not mcrely initiate
care, but also continue it long-tero.

The problem was simple: to bring immediate succour
to tRenjired, The lomelcss, =ad the Runcry—butl how
ow nie very complcteness of Lae
Qasirophe, an ¢ obviousness of the problcm,highligh::d
the fact that almost every propoted jon was arguable
on medical, logistic, of humaniwrian grounds, using argu-
ments often, if not usually, tased ' . ini .
Should ficld hospitais (it they could be found) be setup in
the Callejon or in Lima? \Where should the injured be
treated ? I they were evacuated to Lima, where would
they Le housed, and liow and 10 what would they retum ?
Or would they filter into the slums of the capital ? Was
there starvation in the mounuins, and what were the
equipment shortane in the Lima hotpitals ? Were blirkets
higher pLgrav than tenis, or medicines, or food ? And
whete would the Jransport come froin anyway ?

I bustled
relying on I'rofeszor Monge
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At once T fele T was on my home ground, confident, in
these familiar surroundings $o0 outlandish to ths othir
forcigners around m ‘ﬂmm a
brisk, humorous’ man, obviously had firm control ol te
situation in the floor of the valley. Panic, looting, and
hoardirg had Seen rapidly stopped, and the_wouniied were
being tunneiled stncientl into the ficld hospiral at Anta,
ind thence to the C-47, DC-3, and Caribou aireralt for
cvacuation.  Blanvsts, tents, and food were 3all being
¥=GBuied up and down the vailey, along the new!
opened but treacherous and weakened road. The few
helicopters, however, were being withdrawn from the.
Callejon, because of the crashes, which was serious becaure
the towns and villages in the side valleys-and high up.in
the hills were sull cut ofl, and thc main valicy roaa el
because ol the mile-wide Tandslide (still a rocky guicksand,
crossed by strcams and sti=king of rotting bodiez) wis
impassable. The whole of the northern Callcwe-

re cut off, since the ralway curving Up 10 18 northern
end from Chimbote on the coast had been completely
demolished.

The ficld hospital, set up and manned very cfficiemtly
by Peruvian Army doctors, consisted of a scries of
tents, old and new, arranged in a2 wide crestent.
Patients entcred at one end, were sorted out and taken
10 the relevant tents for first aid, injections, anasthesia,
plastering, and so on. At the otaer end of the crescent,
patients awaiting cvacuation by air lay ia their tents,
on stretchers or the bare carth, with perhaps a blanket
against the freezing night air. Nursing sisters, dressed
in jeans, moved about adjusting infusions, checking
plasters, and giving injections. | joinced them on their
night rounds, crawling through the dark tents.
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4 public-health clinics, and the largest clinic of the social
security system were visited each morning by a team of volun-
teer nurses who collected the age, sex, addreys, and diagnosis
-from the registration forms for each patient scen during the
previous 24 hours. Diagnoses were recorded by the nurses as
traums, upper-respiratory-tract illness, fever without rmsh o
cough, diarthees, and “others™. Such data were regarded as
important by those planning bealth programmes after the
carthquake. The nures also examined the records for cases of
typhoid fever, measles, dog bites, rabies, meningitis, and
tetanus, but for simplification these specific discases were
counted as “others”. In most health facilities, the data sheet
was used as the registration form. A similar system was insti-
tuted in hospitals and public-health centres in the deparuments
of Chimaltenango and Sacatepéquez. In the absence of other
denominator data, the magnitude of esch “disease™ was mes-
sured as a percentage of the total consultations on a particular
day. Available hospital beds were counted daily.

Each mormning, data from the admissions of the previous day
were analysed and the results communicated to all official deci-
sion-making groups in the city and by cable to those respoa-
tible for coordination of the United States Government relicf
effort. '

In the departments of Chimaltenango and Sacatepdquez, 12
public health centres and hospitals were surveyed from days §
to 19. Surveillance forms were used in the posts for a variable
number of days; completed forms were collected at the bealth
centres in Chimaltenungo and Antigus. Most of the health
posts were temporary facilities with frequent staff changes. In
addition, blocked roads and lack of communications were
major difficulties. As a result, we bad to rely on periodic site
visits to these arcas and there was often a 2 to 3 day lag
bétween collection of the information and transmission to the
city. Since most Guatermalans had overwhelming personal or
administrative problems, the use of international volunteers
improved data collection,

Investigation of Rumours of Epidemic Diseases

Rumouns of epidemics were rife by the 2nd and 3rd weeks
after the earthquake, At various times, outbreaks of measles,
typhoid fever, typhus, anthrax, rabies, hepatitis, influenza,
and dysentery were reported in the disaster area. More than
30 reports of outbreaks were investigated and proved to be
withont foundation. Bacteriological laboratories were func-
tioning in Guatcmala City, and fecal cultures were used 1o fol-
low up reports of typhoid fever and shigellosis in the city.

Rumours of epidemic disease came from both Guatermnala
City and the rural areas but most often concerned the more in-
accessible rural aress. Almost all of the reports investigated de-
rived from non-medical staff and scemed to be 'based on the
conviction that epidemics were bound to occur.

Status of Medical Supplias

During the first 3 weeks after the eerthquake, the 2 U.S.
Public Health Service pharmacists working with the National
Emergency Committee estimaied that unsorted medicines and
vaccines in excess of 100 tons had arrived. Several warehouses
had to be used, making it difficult to package similar drugs at
the same site. There was not sufficient manpower to sort and
distribute the supplies. Most of medicines sent were inappro-
priate (e.g., dict pil's, birth-control pills), outdated, or partially
used. Potentially useful medicines were often unclassified or
poorly packed.

. RESULTS

In the 24 hours after the earthquake the hospitals
were deluged with injured people and dead bodies. As
ckpected, in the 2-3 days afier the earthquake actual
pumbers and the proportion of trauma cases increased
(6g. 1). The influx of patients from niral areas produced

second wave of trauma cases on day 4 in Guatemala

ity.
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By day 3, the acute demand for admission to hospital
was decreasing; as patients were transferred from rural
areas, others were being discharged. More than 100 hos-
pital beds were available in Guatemalas City on day 4.
No data were available on the total number of patients
treated by fixed health facilities or volunteers in the
rural arcas. Medical facilities were supplemented by
field hospitals, and by day § beds were available. In
those centres being monitored the number of patients
began todecrease onday §.

The asseasment of damage to hospital fecilities in the
city and rural areas was used in planning for deploy-
ment of field hospitals. By day §, when it was derson-
strated that adequate numbers of beds were available
and that the nurcher of injured people being admitted to
hospital was decreasing, this information was used by

.the M.O.H. and other decision-making groups to dis-

courage shipment of unnecessary field-hospital units and
in early planning for permanent and convalescent facili-
ties. The consultations scen in the clinics paralleled
those in the hospital, with a large number of trauma pa-
tients seen on days 1 and 2 (fig. 2). By day 4 the patient
burden had lessened and by Feb. 21, (day 18) all clinic
hed returned tonormal.

By day §, the Guatemalan medical com=unity and
foreign medical persunnel who had arrived on days 1
and 2 had the medical situation under control. This in-
formation was disseminated in the local and interna-
tions press, but volunteers continued to arrive often un-
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able to speak Spanish and without food, water, and
camping equipment.

No increase in actual number or proportion of diag-

noses of diarrhces, upper-respiratory-tract illness, or
fever without rash or cough was seen in the city hospi-
taly during this period (fig. 1). A similar pattern was
seen in urban clinics (fig. 2). The percentage of cases of
upper-respiratory-tract illness in the clinics increased
but discussions with the medical directors indicated that
an increase was not uncommon in February and March
and the pattern was similar in areas not affected by the
earthquake. There was no outbreak of influenza in any
area.
The only epidemic noted was an increase in number
of dog bites that occurred during the second post-carth-
quake week in all areas of Guatemeala City (fig. 3).
When the increase in dog bites was noted, the M.O.H.
instituted a combined programme of canine vaccination
and climination of stray dogs. There was immediate con-
cern that an epidemic of rabies could occur, No cases of
rabies were reported in the surveillance data. Dog rabies
was prevalent in Guatemala before the earthquake de-
spite dog vaccination programmes in Guatemala City
during 1974-1975 that reportedly had reached 70% of
the street dog population (data from M.O.H.). However,
human rabies was rarely reported; 8 cases reported coun-
try-wide in 1975, with 1 in Guatemala 'y, An in-
creased incidence of dog bites beginning in . e second
post-earthquake week has occurred following previous
carthquakes in Latin America, but Dr J. Escalante, the
PAHO veterinarian in Guatemala, tells us that no con-
comitant increase in human rabies has ever been
obeerved.

Because of the 2 to 3 day lag in the transmission of
data from the departments of Chimaltenango and Saca-
tepéquez, the data on disease incidence from these arcas
could not be used to follow daily discase trends, How-
ever, the data were useful in establishing the absence of
epidemics of communicable discases in these areas.

Almost all reports of epidemics reflected the fear and
appre’ 1sion in residents within the disaster arcs,
although a few appeared to have been initiated by a
desire for political and personal gain. Site visits were
sufficient to alleviate the anxiety which often accom-
panied these reports. However, because a site investigs-
tion of each report proved very inefficient, it was ex-
tremely helpful to have a data base from the surveillance
system to respond to rumour.

The successiul implementation of the surveillance sys-
tem showed that data could be gathered quickly. Data
on cases of infectious discases were used to demonstrate
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that, in fact, cpidemics were not occurring and to ensure
that responses 1o reported epidemics would be based on
verified cases rather than rumour. An attempt to limit
vaccination campaigns not based on demonstrated need
was only moderately successful. As part of ‘their post-
earthquake aid, many countries, volunteer agencies, and
private organisations sent vaccines. Typhoid vaccine
was regarded as being of high priority but p.r.7. (diph-
theris, tetanus, and pertussis vaccine), measles, tztanus,
B.C.G., and polio vaccines were also sent. Because of the
rumours and expectations that epidemics would occur,
and because of the availability of the vaccines there was
considerable pressure to initiate vaccination campaigns.
The M.0.H. and many voluntary organisations began to
edminister vaccines. However, vaccination campaigns
may huve been insppropriate for the following reasons:
(1) all of the bacterial vaccines, including typhoid,
require 2 or more spaced injections and some give short-
lived protection;! (2) such campaigns monopolise scarce
resources that are needed elsewhere; and (3) the Indian
population, the group with lowest vaccination levels,
was least likely to be reached by such campaigns. De-
spite the strong arguments against massive vaccine cam-
paigns many volunteer organisations contirued vaccins-
tions. The M.O.H., however, stopped emphasising
vaccination programmes after data indicating the
absence of epidemics became available.

DISCUSSION

This expenence in Guatemala demonstrated that
even with the ‘inherent disorganisation after a disaster
epidemiological analysis of medically important, repu
table information could be achieved quickly, and effec
tively, and that such data could be used in making de
cisions. .

The data generated by the surveillance system wert
relevant to the response to reported epidemics, deploy:
ment and planning for mobile healh facilities, and dis-
tribution of vaccines and medical supplies. Even in these
3 areas of decision-making, the data available could
have been more effectively used, or decisions postponed
until data were available. The data were most often used
to support decisions that had already been made.

‘Many officials were not aware of the possibilities of
using data in decision-making and were not confident
that adequate information could be collected quickly
enough. Earlier reliance on the analysis of collected data
would probably have led to better use of scarce
resources.

There have been no reported epidemics of communic-
able “diseases after several recent natural disastors.!
The endemicity of serious communicable diseases in dis-
aster-prone developing countries such as Guatemala
however, means there is always a potential for rapid
spread of infectious discases. Discase surveillance such
as was developed in Guatemala provides baseline data
ensuring prompt recognition of an outbreak and pre-
venting unnecessary response to rumour.

The data generated by surveillance seemed to be accu-
rate, although there was no attempt to verify them since
they were needed immediately. However, in the 6
months after the earthquake, continued surveillance has
not demonsirated that epidemics occurred in these arcas
or that the system failed to detect problems.

Certain responses occur routinely in the first hours
and days after natural disasters.!”»*!! Most of these re-



sponses occur regardiess of the existence of prior plan-
ning and without taking into account data indicating
what is needed, how much, and where. “The responses
themselves often dictate decisions. Most reports of the
medical problems associated with disasters have dealt
with scute medical care delivery.!"13:1¢ Only lately has
it been recognised that data on medical needs can and
should be an integral part of disaster relief.!-%:13:1 In the
immediale post-disaster period emotions and political
necessities sirongly affect decisions. Certain key de-
cisions, however, could reasonably be postponed until
basic data are available, assuming that s reliable data-
gathering operation can be implemented rapidly. If the
role of epidemiologists in disaster relicf is clearly estib-
lished, appropriate public-bealth decisions are more like-
ly to be reached. '

We thank the following Peace Corpe volunteer nurscs who assisted
in the collection of data and without whose help the surveillance sy»
tem could pot have been deoe: Jo Marie Bell, r.x., Nancy Columbus,
ax., Ruth Costello, R.X., Isabel Good, BX., Stephanie jooes, B, and
Frao Longo.Ln. We also thank Dr William H. Foege, for invaluable
direction while we were working in Guatenala.

kequests for reprints should be sddressed to H.C.S., Bureau of
Tropical Diseases, Center for Disease Control, Atlanta, Georgis
30333, U.S.A.
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ANNEX G

September 19, 1981

Technical Information: Blankets

The following info.mation was provided by Sr. Hector.. Lora,
Direccidn General de Abastecimiento, Ministerio de Saliid. Telé&fono
323535.

1. Principal Vendors of Blankets

Fabrica Textil Biella
Manzana H, Lote 7
Industria Santa Rosa
Phone: 321396

Fiabrica de Tejidos Santa Catalina
Avenida Faucett 271
Phone: 516772

BONANZA Textil
Phone: 4564487

Artesania Textil
Sepita 268 .
El Callao

Phone: 297448

Textil CONDOR
Girdn Sullana 238
313404

2. Ministry of Health Sizes:

(a) Regular Size: 1 metro 15 centimetros X 85 centimetros
(b) 1-1/2 size: 2 metros 20 centimetros X 1 metro 65 centimetros
(¢) Double Size: 2 meters 20 centimetros X 2 meters 50 centimetros

The Ministry usually takes the 1-1/2 size.
3. The three major qualities are: (a) wool and alpaca; (b) wool;
(c) wool and cotton. They usually get the latter.

4. Blankets are not packed in plastic - just hundled, as they are for
immediate use.

5. They do not have specifications on number of threads per square inch, etc

To get information on what is produced, we could contact: Instituto Nacional

de Tecnologia (INANTEC), Sector de Tejidos.
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LIST OF CONTACTIS*

Ministry of Health

Dr. Javier L. Castillo Chipoco

Asesor del Despacho del Ministro de Salud
Ministerio de Salud

Avenida Javier Prado Este, 499

Lima

Dr. Enrique Rubin de Celis
Director General

Oficina Sectorial de Planificacidn
Ministerio de Salud

2° Piso

Lima

Arq. Enrique Garcia

Director de Construcciones
Ministerio de Salud

Republica de Chile 549, Office 203
Lima

Ing. Javier Bacigalupo Barbieri
Director General

Direccion General del Medio Ambiente
Ministerio de Salud

Pachacutec 900

Distrito de Jests Maria, Lima

* Persons consulted in the development of this study. Since the conclusion
of the study, there has been a change in senior levels of the Ministry of
Health. Thus, some of those consulted may no longer be serving in the
Ministry or may have moved to other positions within it.
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Dr. Manuel Anchante Herrera

Director Ejecutivo

Sr. Hector Lora .

Staff Member

Abastecimientos y Servicios Auxiliares
Ministerio de Salud

3° piso

Phone 311247

Dr. Doris Sanchez
Director General
Maternal-Child Health
Lima Health Region
Avenida Arenales 608
Lima

Telephone 319420

Dr. Luis Cano Giranda
(Advisor on Tuberculosis)
Dr. Mauro Sanchez

Enf. Fortunata Vasquez
Tuberculosis Unit
Ministerio de Salud
Phone 234875

Dr. Mario Romo Mayuri . and Dr. Galdino Torres Zuniga

Director Deputy Director

Tuberculosis Unit Sra. Maria Ramon Cardenas

Ministry of Health Nurse

Lima Health Region Sra. Luilsa Molina

Avenida Arenales 608 - 3rd Floor Nurse

Phone 318805 Srta. Zoila Robles Alarcon
Nurse
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Dr. R. Rosenbaum

Asesor Técnico

Misidn Alemana en el
Ministerio de Salud

Despacho del Ministro de Salud
Phone (H) 229913

Traumatologists

Coronel Dr. Juan E. Koster Jahnsen
Jefe de Sanidad

Fuerza Aerea Peruana (FAP)

Manual Segura 422

Distrito de Lince

Lima

Phone 723491

Dr. Orestes Suarez Galdos
Jefe de Traumotologla
Hospital de Emergencias "Jose Casimiro Ulloa"
Conde de la Vega del Rim 370
Chacarilla del Estanque
Phone 357289
Clinic: Saco Olivera 295, Office 203
Phone 230861
Hospital "Hogar San Juan de Dios"
Phone 318005

Dr. Eduardo Munguila

Jefe - Traumotologla

Hospital Militar

Avenida Agustino Sanchez Carrifn (sin numero)
Distrito Jesils Maria

Lima

Phone 616541 Anexo 294
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Dr. Alvaro Mondonedo Alvarez
Departamento de TraumotologIa
Hospital Militar. Central
Avenida Agustino Sanchez Carrion (sin numero)
Distrito Jesds Mar{a
Lima
Phone 625806 Anexo 224, 175
462241 (Home)

Burns Specialists

Dr. Luis Narro Ponce
Departamento de Cirujia Plastica
(Burns Specialist)
Hospital Militar Central
Avenida Agustino Sanchez Carrion (sin numero)
Distrito JesGs Maria
Lima
Phone 616541 Anexo 148
288518 (Private Office)
626244 (Home)

Dr. Guillermo de la Puente y Leon Porta
Burns Specialist

Hospital de la Fuerza Aerea Peruana
Lima

Dr. Jorge Haro

Jefe - Burns Department

Hospital Militar

Avenida Agustino Sanchez Carridén (sin numero)
Distrito Jests Maria

Lima

Phone 616541
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Medical Organizations

Dr. Guillero Tello Garush

Hospital del Ejército (Civilian Doctor)

Active Member in
Sociedad Peruara de Traumotologia

Coronel R. Vergara del Aguila

Sociedad Peruana para Medicina de Desagtres

Apartado Postal 3029
Correo Central de Lima
Lima

IPSS

Dr. Donald Morote Revolledo

Oficina de Organizacidn en Desastres

and Jefe de Neurocirugfa

Dr. Hugo Exesbio Gonzales

Director of Training, Hospital No. 2

Instituto Peruano de Seguridad Social
Lima

Phone 611060, 621251

Hospital Managers

Dr. Juan Harrison

Director of Hospital

Dr. Renee Medina

Deputy Director

Dr. Fernando Suarez
Department of Traumotology

Hospital de Emergencias "Jose Casimiro Ulloa"

active member; Scociledad Peruano

de Traumotologia, which meets at
the Instituto Sanidad de la Fuerza
(FAP), Avenida Aramburu, each 3d
Friday of the month at 8 p.m.

Not actually contacted in survey.

Organization is reportedly inactive.

L. Avedano 106-6
Miraflores

Avenida Repdblica de Panami No. 6355
Miraflores
Phone 479758, 458747
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General de Brigada Jose Mejia Chavez (EP)
Director

Hospital Militar Central

Avenida Agustino Sanchez Carridn (sin nimero)
Distrito Jesus Maria

Lima

Phone 622382

Comandante Dr. Jorge Tenorio de la Fuente
Acting Director (Normally Deputy Director)
Teniente Ing. Leonicio Ojeda Ojeda

Jefe de Mantenimiento

Dr. Julia Garcia Pow-Sang

Encardago de Programas de Emergencias
Centro Médico Naval

Avenida Venezuela (sin numero)

Lima

Phone 512070 529400

Dr. Rafael Horma Calla

Director

Sr. Martin Riveros

Jefe de Servicios de Mantenimiento
Enf. Estela Dallorso

Jefe de Consultorios Externos
Hospital de Collique

Kilometro 14, Avenida Tupuc Amaru
Comas

Lima

Phone 813420

International Organizations

Dr. Miguel Gueri

Consultant - Disaster Preparedness
Pan American Health Organization
Organization PanAmericana de la Salud
Los Cedros 269, San Isidro

Casilla Postal 2117

Lima

Phone 409200 - 102 -



Commander Jack F. Slusser

Medical Advisor

Office of U. S. Foreign Disaster Assistance
Room 1262A - NS

Agency for International Development
Washington, D.C., 20523

Phone: 202-632-5916

Dr. Claude DeVille de Goyet
Pan American Health Organization
Washington, D.C.

Dr. Janet C. Ballantyne, Chief

Health, Education and Nutrition Office
USAID/Peru

(Now in Nepal)

Ms. Helene Kaufman
Family Health Officer
USAID/Peru

Dr. Leo Falk

Regional Medical Officer
U. S. Embassy

Lima, Peru

Dr. Jenny Martinez
Health Advisor
USAID/Peru
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