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PREFACE

In vieﬁ of the fact that the control of infectious diseases is
an important subject in thé-health sector of the developing countries,
the Japan Ihterﬁational Cooperation Agency decided to_cbnddct a basic
Study.on the present state of infeétious diseases in Sril Lanka as one

of its activities for 1984.

The Agency entrusted the contract works to the International Medical
Foundation of Japan and sent to.Sri Lanka, a study team with four members
headed by Dr.'Ryosuke Murata, Consultant to the Foundation, from August
8 to September 10, 1984. ' '

The study team exchanged views with the officials concerned: of the
Government of Sri Lanka, and conducted a field survey in Colombo and

other parts of Sri Lanka.

After the study team returned to Japan, the data obtained from the

field study were analyzed and the present report has been prepared.

I hope that this report will be useful for the further promotion
of Japan's health and medical cooperation with Sri Lanka, in particular,

in identifying appropriate cooperation projects by JICA with Sri Lanka.

T wish to take this opportunity to express my deep appriciation
to the officials concerned of the Government of Sri Lanka for the

active cooperation and kind hospitality extended to the study team.

January 1985

éjf’élﬁag}f/CQ Y1244

Noboru Nakahira,

Executive Director,
Japan International
Cooperation Agency
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Introduction

Summary and Japan's future assistance

A survey team on infectious diseases visited Sri Lanka's capital, Colombo,
as well as five other tegions, Andradhaﬁﬁfa, Galle, Kandy, Matara, and
Kurunagala for 36 days between August 6'and-Séptémber 10, 1984, in order to
study theldctual‘sﬁate of inféétibﬁs diSeaseé.in the country and tﬁe neasures
needed to be taken against them. The team'visitédhdepaftmenfs:of the Ministry
of Health; fegional medical centers, medical laboratories, medical colleges,
'hbspitals;'public héalth centers, as well as other medical institutions,

collected documents, and had discussions with officials of the above

institurions.

1. The Actual State of Infectious Diseases in Sri Lanka

Health statistics in Sri Lanka are obtained by the following means:

(1) Régistéré of births and notices of deaths are sent to the Depart-
ment of Census and Statistics by hospitals and the registrar of

one's place of residence.

(2)  Reports oun the hosﬁitals' in~patients are sent to the Ministry

of Health's medical statistician.

(3) Information on veported infectious diseases (18 types) is sent
' by medical and health institutions to the Epidemiological Unit

- via the Health Unit.

{4) As far as the-?_diseaseé (6 types of infectious diseases plus
cancer) agéinst which special measures are needed to be taken
are cdncerned, statistics are coﬁpiléd by different means for
each type. And, exceptiﬁg cancer, reports on infectious

diseases are passed on to the Epidemiological Unit.

Concerning the réliability of such reports, then rise the problems
that registrars who are employed at the outside of hospitals have not
received any medical education and Cthat laboratory examinations which mean

to support diagnoses are not satisfactorily held. Moreover there is such
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a great dlfference among the means used for the reports, in some cases,

it 1s difficult to grasn the actual state of the dlseaees.

'Neveftheless,'thougﬁ Sfi Lanka has statistical problems, we gbt the
impression that its dlsedse pattern was sowmewhat different compared with
other Southeast Asian countrles desplte 31m11ar economic. situation, For
instance, the frequency rate of infectious diseases and the causes of
infant mortaiity in Sri Lanka ere lower than the other Southeast Asian
'countries-(Table'i)) the number one cauSe'of.death being eireelatory '
diseases, which amount to 22% of all causes of death (Table 2). Iﬁfectious
diseases are the number two causes of death, emeunting to 14“2 of all
causes of death. And even if we were to'inelude pneumenia; ﬁhoee rate is
high in all of the couﬁtries, it amounts to merely 23% of all causes of
death, a rate IOWef than that of Indonesia (1980) and the Philippines
(1979), which. amounts to 58.8% and 36.82 respectively. Tt may be.st&téd
in this conﬂection that traumas and intoxication (13.4% of all causes of
death) are the number three causee,_while perinatal deaths (10%) are the
number five causes. Mereover, the mortality rate due to tuberculosis
in 1979 was 9.2 (out of 100,000), lower than that of the Philippines (60.6)
and Thailand (15.1) of the same year, and was actually close to that of
Japén (8.5). As there are few plasmodium falciparum, there has as yet not
been any.drquIesistent malaria, and as pfesumptive treatment has shown
to be effectiVe, death rate due to malaria has been low. Yet there are
differences depending upon the report. Of the intestinal infectious,
the'diarrheal.dieease which is considered the main cause of death varies
according to the report (Table 3)., It is not particularly lower.then

that of Indonesia and the Philippines.

The infant mortality rate of 34.4 (1980) is lower than that of
Indonesia (93 in 1981) and the Philippines (55 in 1981). WNevertheless,
some researchers from USATD expressed a doubts as to the reliability of

such numerical factors.

The average life expectancy announced:u1l9801ncreasedto 69 years of age,
which is much higher thanh that of Thailand (63 years of age in 1980), whose
individual income is 3 times as such as Sri Lanka,., (Refer to the Annual
Average Life Expectancy, 1980: India 52, Indonesia 53, The Philippines 62,
and Malaysia 64) (Table 4). The authorities of the Ministry of Health give the
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following reasons for Sri Lanka's satisfactory health conditions as compared

with other deyveloping nations, even with its low income:

(1) Primary Health Care (PHC) system is well-prepared, and attentive
care is provided to pregnaﬁt womcn,'newborns, and young children.
Moreover, there is a pdsSibility of detection and treatment of

general diseases during their initial stages.

(2) Medical care is provided free of charge, and there are medical

facilities within 5 miles of each residential district.

{(3) The spread of compulsory education has made it easier to

introduce health education.

(4)  The development of the transportation system has greatly helped
' to conduct PHC activities and to enable patients to visit

hospitals much more easily.

According to the above statements, the mortality rate due to infectious
diseases as a whole seems to be low. Yet when the morbidity rate is examined,
developing nations in tropical regions show their particular characteristics.
The principal diseases which exist are: intestinal infections, such as
acute diarrhea, as well as parasitic diseases, malaria, hepatitis, measles,
filariasis, and tetanus (Table 3). Leprosy and rabies have also become
common, and there is an annual occurrence of hundreds of patients.
Furthermore, malnutrition has become an important medical topic (Table 5),
shows the changes of the main infectious diseases, There are no differences
in the morbidity rate of intestinal infections, such as acute diarrhea,
compared with that of Indonesia and the Philippines (Table 6).

Moreover, there are frequent occurrences of amebic dysentery in certain
areas, add many cases of death due to amebic liver abscesses. The morbidity
rate of intestinal pafasitic diseases, caused by roundworms and hockworms,

is high, and more than 80% of those living in agricultural areas contract
some type of disease due to intestinal parasites. There was a prevalence of
hepatitis in 1975-76, and although there has recently been a tendency towards
a slight decrease, there still is an annual morbidity rate of 30-40 cases.
This may be the reason for the increase in the occurrence of intestinal
infections. Although the morbidity rate due to hepatitis is high, the
mortality rate is 15.4, a rate lower than that of the Philippines. The low

morbidity and mortality rates due to tuberculosis, and the great number of
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aged persons among the patients, may be compared with the state of

industrially advanced nations.

As a result of the aid given by WHO and UNICEF to spread the use of
vaccinations, Sri Lanka has been able to decrease the number of EPI cases
before Thailand, Indonesia, and the Philippines have been able to.  Thus,

~«diphtheria has declined sharply and has become an uncommon disease.
Though one step behind, the number of cases of pertussis has also clearly
decreased. The decrease in the number of tetanus cases among newborns is
most probably due to the improvement in care-given during delivéry and
in vaccinations. The morbidity rate due to acute poiiomyelitis also
reached its lowest (0.4) for the first time in 30 years in 1983,
Nevertheless, in'drder to see if this tendency will continue, it will
be necessary to keep making observations during the next few years,
As for thé ugse of vaccinations against measles which have nqt yet been
widely spread; a high morbidity rate of 87.4 was observed in 1982, and
there have been répetitive outbreaks every 2-3 years. Thé mertality rate
{(0.1) is lower than that of the Philippines {(this may be due to 'problems
existing in the diagnosés). Immunization against measles was begun in

1984.

According to the total number of patients released by hospitals, the
morbidity rate of sexual diseases is high (253.7 in 1979), The number of
syphilis cases has clearly decreased (a morbidity rate of 5.4), but that
of gonorrhea is high (24.5 in 1982). Moreover, there have been no changes
in the frequency rate of non-gonorrheal urethritis nor soft schancre, but
rather there have been increasing occurrences of Inguinal {(genital) herpes in
the public region. Special measures against sexual diseases have been designated,

but the small budget hinders the possibility of diagnoses and treatments.
Although malaria was almost completely eradicated around 1963 in
Sri Lanka,; it has tended to recur in recent years, and has become an
infectious disease with a high morbidity rate (Table 7).
Although there are several arguments concerning the causes of this

recurrence, generally speaking, the following may be considered the

Causes .,
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During the second half of the year 1967, in order to develop the
jungle regions in the central or northern central part of Sri Lanka, ﬁany
labor workers settled in the jungles, and there developed vivax malaria.
At the same time,rgems'were discovered in Elahera, a reglon scuthwest of
Polonnaruwa, and many came to exploit the vegion. During this period, a
monsoon struck the region which resulted in the prddutfion of pools or
ponds. Anopheles wﬁich occurred  in the pools acted as vectors to the
malaria parasits already existing in the labor workers' bodies and from
there were transmitted to other human beings. As the infected labor
workers and gem dealers migrated from one region to the next, the
infections became widely spread. The disease was also spread throughout the

island by Buddhists who went on pilgrimages.

Although according to documents held by the Anti-malaria Campaign
(1978) the mortality rate of malaria is 0.01, the mortality rate of the
total number of in-patients is an actually much higher one of 0.98 - 0.21.
Although filarjial cases, against which special measures are taken, are
restricted to the southwest coastal regions, and its morbidity rate lower
than it was previously, the infection rate due to microfilaria in the offected
regions is till 0.Z2. Fortunately, there have been fewer cases in which
diseases, such as elephantiasis, have caused functional disorders, but it
is evident that if measures are slackened, the disease will recur. Although
there has been a decrease in the number of rabid cases since 1974, 135 cases
were still reported in 1982. Althoﬁgh special measures.have been designated
against leprosy, the number of registered patients totaled 10, 232, that is

to say, 69 patients per 100,000 population.

As malnutrition is considered to have an influence on the various
infectious diseases, it is being treated as s health topic in the country.
Malnutrition among pregnant women and young children is especially a
problem, and it has been said that malnutrition of all types among young
children less than 6 years of age amounts to a regional average of about
37% (Awm. H, 1983, Sri Lanka). The nutritional state of babies depends upon
that of their mothers. In 1982, 330.7 cases of anemia were observed out
100,000, with a mortality rate of 3.0, but most of the deaths due to
anemia were by the mothers. There is a close connection among nutrition,

anemia, and infectious diseases {(including parasitic diseases).
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Although when_we:observe the conditions for the occurrences of -
infectious diseases and their annual changes as a whole, we notice
problems in dealing with them, we may nevertheless allow ourselves to
state that the health situation - in Sri Lanka is é mixture between that

of developing and developed natious.

~ We will now discuss the regional distribution of the principal infectious
diseases. Filgure.l and Table, 8 shows the causes of death due to infectious
diseases by region. The number of deaths due to infectious diseases is .
high in the southeastern coastal regions of Batticéloa and Amparai.,
followed by Kandy, Manner, Anuradhapura, and Ratmapura, while it is low
in the regions of Vavuniya, Kegalle, and Polonnaruwa. With thé exception
of Kandy, infectious disecases are the number one or number two causes of
deéth in regions where there are high occurrences. In most regions, the
number.one cause are circulatory diseases or traumata (mostly due to

traffic accidents).

Diarrheal diseases are considered the main causes of death among
infants, and Nuﬁara Eliya {mortality rate of 80), Badulla {(64), Kandy (61),
Ratnapura (55), Kalutare (41), and Colombo (40), are the regions with the
highest mortality rate. And deaths due to malnutrition exist in Badulla
(21), Nuwara Eliya (18), Kandy (14), Monaragala (14), as well as in
Ratnapura (13), where there is a high mortality rate among infants. In
this connection, regions in which there are many cases of circulatory
diseases are Colombo, Kandy, Badulla, and Nuwara Eliya. There are many
cases 0f respiratory diseases in Nuwara Eliya, Kandy, Badulla, and
Batticalea, and delivery disorders in regioﬁs such as Nuwara Eliva,
Badulla, Kandy, and Ratnapura. By ekamining the case districution, we
may assume that the health situation in the central éouthern mountainous

regions and the southeastern ceastal regions is unsatisfactory.

Table 8 shows the distribution of the principal infectious diseases.
There is a high occurrence of acute diarrheal diseases in Vavuniya,
Ratnapura, Matara, Batticaloa, Colombbi and Kurunegala, and a high morbidity
rate of more than 500 cases may be observed in other regions. In fact,
in areas such as Batticaloa, Kurunegala, and Matara, the rate has increased

over the past 10 years. The frequency of bacterial dysentery has
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also increased over the past 10 years in Kegalle, Kandy, Matara, Moneragala,

Badulla, and Batticaloa.

Enteric fever {(mainly typhoid fever) occurs frequently in Badulla,

Newara, Eliya, Moneragala, Kandy, Ratnapura, and Batticaloa.

Intesfinal infections seem to be localized, and the central southern
regions and southeast coastal regions are considered contaminated areas.
There is a low frequency rate of acule diarrheal diseases in Vavuniya, but
documents we presently have on hand do not give us the reasons for this

frequency.

Except for a small portion of the southwestern region, malaria is an
epidemic disease. In the basins of the Dedura Oya and Maha Oya; there are

a number of high frequency zones.

Tilariasis caused by Wuchereria bancrofti centers around densely
populated areas of the southwestern coastal regions. Thus it presents a
belt-like distribution. Until the 1950's, there was a prevalence of
Brugia bancrofti in the central northern regions, but at present no cases

have been detected.

Althbugh no nationwide surveys on intestinal parasites have been
conducted, and no special densely prevalent areas are known, in agricultural
areas other than in the urban communities, a high frequency of infections

caused by roundworms and hookworms have been observed.

There is a high frequency of malnutrition in Vavuniya, Moneragala,
Anuradhapura, Amparai, Ratnapura, and Kegalle. Moreover, cases of anemia
are seen in Amparai, Badulla, Matale, Anurvadhapura, Monegale, and Kurunegala.
Most of these areas are either malcaria-infected or have a high frequency

of malnutrition.

There is a high frequency rate of tuberculosis in Colombo, Batticaloa,
Kalutare, Amparai, Kegalle, and Jaffna, and is concentrated in the southwestern
and southeastern coastal regions. The freguency is low in Badulla and

Moneragala, where there is a high frequency of intestinal infections.
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“ There is a high prevalence of leprosy in the southwestern coastal
regions, such as Gampaha, Colombo, Kalutara, and Matara, and in the south-

western coastal regions, such as Amparai.

A high ocecurrence of tetanus is found in Batticalea, Matale, and
Puttalam, and excepting Batticaloa, they are all agricultural regioms in

the northern central part of the country.

Z, Measures to Control Infectious Digeases

The high morbidity rate due to infectious diseases has atiracted the
the attention of the Sri Lanka government, which has devised to carry
out various measures against the diseases. These countermeasures may be

clagsified into general and specific countermeasures.
2.1. General Countermeasures

2,1.1. System for the notification of infectious diseases

In order to grasp the actual state of infectious diseases, 18
different cases were designated and reported to the Department of Epidemiology
of the Ministry of Health every week., However, the examinations did not

always support the diagnoses.

2.1.2. The increase in the number of services towards the inprovement

of environmental hygiene

Through the goﬁernment's budget and codperative funds by foreign
countries, the Sri Lanka government has set up facilities and toilets.
Tt has granted a subsidy for toilet faéilities to those in the low income
bracket, and its number reached 18,700 in 1983. Moreover, with the col-
laboration.of the Medical Research Institute, ezxaminationms of the quality
of water were begun. UHowever, it will take time to improve the system

of water quality control,

A low concerning the management of food was enacted in 1981, and

a large number of supervisors (in the field of food products and public
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health) for control of food have been trained since 1982,

2.1.3. Facilitiles for Primary Health Care

The Primary Health Care system is well-organized in the provinces,
with immunization and treatment services being independeﬁt from one another.
Immunization-related services deal with child and maternal health, school
health, family plamning, and nutrition. 95% of the residents can take
advantage of the medical facilities, situated 5 miles within their residential
districts, free of charge. For nutritional improvement, pregnant women and

infants are provided with special food,.

Although at present, treatments and immunization are independent
services, reform measures for the Health Care Delivery.System were set up
in 1983, Im the subdivisional health centers, immunization and treatment
services will no longer be independent from one another. That is to say,
in the provinces, a Primary Health Care Complex desipgned to incorporate
immunizations and treatments will be established, in addition to 3-phased

centers, as in the following.

Gramodaya Health Center (population coverage of 3,000},
Subdivisional health centers (population coverage of 20,000),

and Divisional health centers (population coverage of 60,000},

2.2 Specific Measures

2.2.1. Measures against specific cases

Measures against special cases go under a program knovn as the
"Wertical Program". Of the 7 measures, 6 are concerned with infectious
diseases: the Anti-Malaria Campaign, the Anti-Tuberculosis Campaign, the
Anti-¥ilariasis Campaign, the Anti-VD} Campaign, the Anti-Leprosy Campaign,
and the Rabies Control Program (the 7th program is related to cancei),

The head offices of these.countermeasure programs, located in Colombo, and
the branch offices, located in regions where the diseases occur frequently,

are where cases are discussed and treatments given.
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2.2.2, Vaccinations

' In=accordance with the EPY imposed by WHQ, vaccination is carvied
out. According to 1982 statistics, the percentage of immunization apainst
DPT and OPV. was 56%, against tetanus toxoid 47.1%, and more than 90% agalnst
BCG at the medical centers, In 1984, immunization against measles were

carried out in certain areas,

3. Problems involved in the Measures against Infectious Diseases

Sri Lanka's medical service system, which placed emphasis on Primary
Health Care (PHC), was well-organized, and helped decrease the mortality
rate. HRowever, the morbidity rate due to infectious diseases remained high,
and applied common to all developing nations prevailed. 'Thus, as a counter-—
measure, authorities of the government are making utmost efforts to improve
the Primary Health Care system. 1In order to.improve health conditions, it

will be necessary to solve the following problems:

3.1. Lack of personnel, especially those in charge of medical care, as

well as scientists in the various fileds related to the Ministry of Health.

3.2. Tacilities of the Institutes dealing with Experimental Studies

At the medical institutes, diagnoses of infectious diseases are
mainly clinical ones, which are not satisfactorily supported by laboratory
tests. Such tendencies are seen especially at the subdivisional centers.
At present, it is difficult to grasp the actual state of infectious diseases,
to give treatments suitable for the causes of the diseases, and impossible

to plan preventive measures.

The Medical Research Imnstitute (MRI) is an institute that deals with
laboratory researches, but the facilities are obsolete and there is a lack
of personnel. In order that MRI supports the medical administration as a
medical laboratory and fulfills its role as a referral laboratory for the
laboratories of the country’'s medical centers, it will be necessary to
reemphasize the functions of the institute by modernizing its facilities
and introducing new technology. Moreover, it will be necessary to provide

regional laboratories with the necessary eguipment, reinforce the nationwide
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examination system centered around the MRI, support clinical diagnosis,

and provide epidemiological information with a sclentific backing.

As the state of infectious diseases depends upon changes in the
environment and the style of living, it is necessary to conduct studies in
accordance with these factors. Moreover, in order to improve treatment
nethods and immunization measures, it is necessary to carry out experiments
which will introduce new technology. Thus, the MRE must urgently take
action as an institute which cah realize such studies. And in order to

achieve this, equipment, as well as personnel are needed.

3.3, Vaccination Measures

Vaccinations related to EPI are often carried out, aﬁd the number
of diphtheria, whooping cough, and tetanus cases have decreased. However,
the country depends most of its supplies of vaccines on UNICEF, yet because
this aid is scheduled to end in 1987, it will be necessary to consider other
measures in the future. The Ministry of Health is considering a budget of
$300,000, but this is only half the amount of the budget set aside for

vaccinations for the fiscal year 1982,

The personmnel in charge of vaccine productions at the MRI is congsider-
ing importing concentrated vaccines to dilute and bottle their own vaccines
in the future, but in order to do so, it will be necessary to improve its
facilities. TIn proportion to an increase in the number of imported vac-
cines, it will be necessary to consider the importance of guality control

in the future.

3.4, Problems involved in Medical Care Services

The medical care system in Sri Lanka is pyramid-shaped referral system,
which starts from the subdivisional centers up to the urban hospitals, 1In
reality, however, the facilities of the subdivisional centers are insufficient,
and due to free medical care and good communication facilities, patients tend
to crowd fhe high-ranking hospitals such as provincial hospitals and base
hospitals beyond the hospitals’ management capacity. Moreover, if we
compare the number of beds of each hospital to that of other countries,

we see that there is a marked shortage of physicians,nurses, medical and
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laboratory technologists. There is also a notable shortage of, as well

as obsolete, hospital facilities, medical and eﬁéminatipn equipment at the
above centers, This can lower the physicians' will to work, and eventual-
ly  lead to technical, as well ag moral, ruin. As far as diseases are
concérnéd,'there'are bcgurrences of uncomplicated diarrheal diseases

and -fever, broﬁchitis, urinary infections, eczema, dermal infections,.
otitis media, pharyngitis, as well as rhinitis. Furthermoré, diseases

of the central nerve and serious heart diseases should be tréated at
the-provincial-énd training hospitals, and the hospitals-should be
equippéd with ICU, CCU, as well as emergency facilities. Tt will

also be necessary to have a satisfactory number of hospital staff and
-well-equipped apparatus, Additidually, laboratory capacity should he
improved so as to enable clinical studies. As the hospitals' infor-
mation systems are unsatisfactory, at present it is not possible to
devise a suitable plan for the future, Improvement is also needed in
this respect. If these requirements are fulfilled, Sri Lanka's medical
services will be improved, and accordingly will heighten its standard

of health.

3.5. Problems involved in Sﬁbdivisicnal Medical Centers

In the medical centers which are the smallest of all public health
centers, aﬁd bésides, smaller than health unité and rural hospitals, an
obvious.sﬁoftage of personnel and facilities may be seen. Because of this
shortagé_of personnel, the hospitais' facilities barely get the chance
to demonstrate their functions. Even at the health units where medical
officers of health are stationing, microscopes and simple centrifuges are

needed.

3.6, Measures against Parasites

As mélarié and filariasis are considered cases which need specific
countermeasures, blood tests, mosquito vector control, and treatment
activities are carried out at present. Although a complete system has
been set up to fight against malaria, there is a shortage of personnel
and equipment. Tor instance, a malaria center in a certain region,
employing 11 technicians, would have to be in charge of 100,000 cases a
year. Most of the existing microscopes are of the monocullar type,

made 20-30 years ago, and needed to replace. Although the control of
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mosquito vectors is carried out every 1f3 months, it would be preferable
to carry it out once a month. “And in order to conduct this operation,
vehicles and automatic spraying machines are'needéd. Morecover, it would
be best tb'cdnsidef providiﬁg workers with protective wear for safety

' reasons; It.will be necessary to carry out epidemicological studies on

malaria and filariasis on a long-term basis,

Few measures have been taken apainst intestinal protozoa and
parasitic infections. It is urgently necessary to conduct‘a country-
wide study in order to grasp. the actual state of infectious diseases
as well as to execute countermeasures, .Such countermeasures are also
necessary against visceral parasites, which are the leading causes of

toxoplasmosis and amebic liver abscesses.

3.7.  Primary Health Care (PHC)

As already stated,; the government of Sri Lanka has a 10-year plan
to complete the Primary Health Care Complex project. Yet this project'is
barely supported by a budget necessary for its facilities and the employ-
.ment of personnel. The maintenance of the Gramodéya Health Center is
the most serious problem, needing 3,111 establishments, but it is uncertain
whether it can guarantee such a bﬁdget. 'Moreovér, in order for the
medicalicenters to completely fulfill their functions, they must be equipped
with a large number of equipment, such as bicycles, midwife kits, and simple
water test kits for midwives. As far as personnel are concerned, there is

a shortage of physicians, PHI, as well as dental nurses.

The participation of the residents is a prior condition to the success
of the PHC project, but their customs and adjustments to the system can cause
certain problems. Thus it will be necessary to emphasize the importance of

health education received by the personnel.

3.8. TIndispensable Medical Supplies

The country relies mostly on imported products or foreign ajid for its
medical supplies. It relies its minimum medical supplies, such as essential
drugs, on foreign aid, and is now carrying forward a plan so as to be able

to provide itself with such indiépensable medical supplies in the future.
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The country alse depends on UNICEF for its supplies of malathion, an
indispensable drug against malaria. Facts concerning vaccines have

already been stated.

3.9, Information System

Although the notification system concerning infectious diseases has
been established, there is almost no record of the total nunber of
ﬁatients who visited hospitals. Unless this is corrected, an appropriate

management of hospitals canunot be expected.

3.10. Others

The improvement in nutrition is a serious matter in Sri Lanka, and
although it relies on SPéCial food supplied by industrialized nations,
this may not bring about a radical solution to the problem. Infectious
diseases are also a major obstacle to the improvement in environmental
hygiene, and although the government may be struggling to make their
activities a success by receiving foreign assistance, the country is still.

far from reaching their aim towards improvement.

4. Agssistance by Japan: Its Course and Proposals

Accordiﬁg to the study carried out by the Japanese survey team on the
present state of infectious diseases in Sri Lanka, and the results of
discussions held with officials of the Ministry of Health, Japan proposes

to assist by the following means:

4.1. As previously stated, although it is necessary to solve the various
problems in order to improve health conditions in Sri Lanka, there are
very few which can actually be seolved by the Sri Lanka administration

alone,

4,1.1. The training of medical personnel, especially that of physicians,
is a prerequisite to the success of the project. An increase in the number
of institutes for the training of nurses is also necessary (foreign

assistance may be needed).
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4,1.2. It-will also be necessary to reemphasize the importance of a
medicalrreférral gystem, and to coﬁsider providing medical care appropriate
to the siZe'of.éach”hdspitél. And hence, an increase in the number of
personnél and_equipmenﬁ will also be néeded in accordance with 1ts size.
Other points in need of improvement may arise on examining the actual

state of.éach hogpital. . Tt will be necessary to.improve the method of
counting the humber of‘patients visiting thé hospitals, and personmel in
charge at the hospitals will have to make an effort to grasp the actual
situétiqn at the hospitals. And in order to observe such an improvement,
there must be an increase in the number of persommel in charge at each

hospital.

4.1.3, The budget for medically-related matters will teﬁd to go to the
medical centers, and especially to the central hospitals. It would he
preferable. to consider the_subdiﬁisional centers for the execution of

PHC., Tt would be well to examine the minimum amount of equipment needed,
machines, such as refrigerators, as well as supplies of consumable products

and reagents.

4.1.4, - In order to grasp the actual state of the diseases, it will be
‘necessary to station epidemiological experts at every 2 or 3 regions, and
to have them make an analysis of the regional level as medical informétion.
Needless to say, this information will be notified td the Central Office.
In this way, it will be possible to grasp the actual state, and will be

useful when plamning suitable countermeasures.

4,2, As far as the course of Japanese assistance is concerned, in general
it will be necessary to spend much more time collecting information and to
consider the capability of personnel concerned in the provinces, as well as
forecast of the future. The survey team proposes to assist in the following

ways:

4,2.1. ZEmphasize the jmportance of institutes dealing with examination

studies and researches

4,2,1.1. The modernization of the Medical Research Institute (MRI)
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4.2.1.2, The development of vaccines -and improvement in quality control

4.2.1.3.. Emphasis on regional hospitals'.examinétion capacity: -

As previously stated, one of the flaws involved in $ri Lanka's
médical and public.health activities is -the pdor quaiity'in thé'services.
provided by exémiﬁation laboratories. Epidemiological studies of diseases,
accurate clinical diagnoses, an understanding of the country's health -
problems, .and appropriate cbuntermeasures cannot be made possiﬁle with
the present state of the laboratories. Although.the MRI is the only
research -institute affiliated with the Ministry of Health and is the
referral institute in the field of hospital examinations, -as its
facilities are obsblete and in want of equipment, it caannot solve'the

various medical and public health problems.

As a central institute, whose purpose is to support medical
and public health activities, the MRI needs to adopt new technology and
to carry out researches indispensable to the improvement of the country's

health conditions.

Although at present vaccines arve suppliéd by UNTCEF, as this
is a limited assistance (until 1987), Sri Lanka must find new counter-
measures for the future. Although the officer in charge at the MRL is
considering importing concentrated vaccines and diluting them, it is
difficult to produce safe products with the present facilities. Also
vaccines againsi rables, presently being produced, should be transformed
into tissﬁe culture. TIn order to do this, it is.necessary to imprdve
facilities and equipment. Moreover, quality control and the basic

distributional price of 1live vaccines must especially be examined.

There is no institute equivalent to a regional health research
center in Sri Lanka. The'hoépitals are unreliable as far as examinations
are concerned, and cannot carry out microbiclogical and epidemiological
examinations satisfactorily. TIn order to improve medical and public
health activities, it is necessary to emphasize the importance of

examinatioens in the provinces.

In order for the MRI to fulfill its function as an examination

and reference center, it must reduce its routine examination activities.
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Examination departments of 2 or 3 general hospitals need to be reinforced,
and the institute must equip itself so as to enable itself to carry out
intermediary reference activities for other hospitals. And in such a way,
it will Be able to reaqh its goal. Such ingtitutes will supply the MR

with the necessary documents and eventually become reglonal centers.

4.2.2. Asslstance to the hospitals

Facilitiées at the regional hospitais are inadequate and obsolete,
and are the.causes of the crowding of paiients at the upper-ranked hospltals,
"such as those in Colombo. It would be well to make an effort to gradually
improve the diagnosis capacity at the training and regional hospitals. It
would also be well to go as far as collaborating in the clinical researches
of the hospitals, including these which have already been guaranteed

assistance,.

4.2.3. -Assistance in the reinforcement of health manpower

In view of the shortage of physicians and paramedical personnel,
Japan will need to assist in such a way so that the health manpower may be
trained in well-facilitated training hospitals where the competent trainers

are centralized,

4,2.4. Assistance in the measures against specific diseases

Although specific measures against diseases, such as malaria,
filariasis, leprosy, tuberculosis, and sexual diseases, are important factors
to the Improvement of the country's health conditions, there are few
budgetary allocations for them. Sexual diseases ig an example of this,
whereby good results may be obtained if appropriate equipment (inexpensive)

were provided.

4.2.5. Assistance in the self-provision of indispensable medical products

Although Sri Lanka depends on foreign aid or imports for its
essential drugs, it must be necessary. to provide itself with at least the
minimum medical products., The Ministry of Health is examining this matter,

and is hoping to receive support from Japan in order to rvealize this matter.
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4.2.6, Assigtance in equipment necessary for the Primary Health Care

Complex .

As far as subdivisional health centers are concerned, they will
need to be provided with equipuent necessary for diagnoses and refrigerators
necessary for FEPI. Furthermore, vehicles, such as bicycles, are indespensable

to the mobility of public health activities of the subdivisional centers.

4.3. The survey team's opinions on giving health and medical assistance

to Developing nations

As far as the assistance to developing countries is concerned, the
country must not only depend on the supplies of equipment, but must take
this opportunily to stand on its own two feet. Althoupgh facilities and
equipment may be important needs, it is also eagerly desired to reinforce
personnel training and to find the means to keep in tough with such
personnel after projects have completed. If the country were to abide
. by such principles, Japan would stand by the country on a long~term basis
and would willingly give its assistance. Furthermore, in order to make
the most of the results obtained by international assistance on a leong-term
basis, it would be well to consider corelating the varioﬁs international
assistance and collaborative studies carried out'by the winistries concerned
to the projects conducted by JICA so that the country's budgetary allecations

can be used effectively.
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Recommendations

Based on their observations and their discussions with many health
personnel of the Ministry of tlealth, Sri Lanka, the team recommends the
following cooperations between the Ministry of Health, Sri Lanka and

the Government of Japan through Japan Tnternational Cooperation
Agency (JICA)

1.1. Strengthening Laboratory Services and Research Activities

1.1.1 Modernization of the facilities of the Medical Research

Institute (MRI)

1.1.2 Strengthening research capabilities of MRI

First of all the training to develop qualified manpower and

simultaneous .supply of necessary equipment,

1.1.3 Strengthening the capability to develop the vaccines and to

contrel them. Facilities should also be improved.

1.1.4 A few laboratories in the hospitals at provincial level should
be upgraded so that they can serve as the reference laboratory
for other regional laborateries and simultaneocusly perform
quick services not only for the management of patients but
also for the epidemiclogical surveillance at the provincial

level.

1.2. Assignment of a regional epidemiologist in every 2 — 3 regions would
be required in order to monitor the changing pattern of diseases and
subsequently to adjust control strategies at regional level through co-

ordination with regional and central health auvthorities.
1.3, Supply of various medical instruments to hospitals should be imple-
mented, particularly to those of regional hospitals and development of

training programmes to raisc qualified health manpower in such hospitals.

1.4, Assistance fo establish the Primary Health Complex
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1.5. Assistance to Anti-Malaria campaign, Anti-Tuberculosis and-Anti—VD
campaign.

1.6, Assistance to establish self-reliance of essential drug production
and infusion fluid, '
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Figure 1  DISTRICTS WITH HIGH.MORTZ—\LITY CAUSED BY
INFECTIOUS DISEASES ({1979)
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Figure 2

1
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AGE DISTRIBUTION OF TUBERCULOSIS IN SRT IANKA (1983)

( Incidence ) 1983

Total 6,666
male 4,399

female 2;269
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Table 1

INFANT MORTALITY IN THE SELECTED ASIAN COUNTRIES

1970 1974 1975

1977

1976 1978 1979 1980 1981 1982
Bangladesh 1329 1103 1142 974 1095 1194
Indonesia 137(Top1 ?jlg’(l) 110 90
Japan 131 ° 108 100 93 89 84 79 15 71 66
Philippines 587 533 569 568 531 502

"7 Sri Lanka 475 451 437 424 371 377 344

{140 in 1945)

Thailand 255 142 133 125 124
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Table 3 COMPARISON OF MORBIDITY AND MORTALITY (PER 105 POPULATION)
ASSOCIATED WITH INFECTIOUS DISEASES IN FIVE ASIAN COUNTRIES

- Ba??;gﬁ?sh Indonesia PhiTippines Sri Lanka3) Thailand "
y {1960) (1975} (1979)  (1982) {1973) {1981)
Horb’ Horb. Mort. MWorb. Mort, Morb. Mort, ‘Morb. Mort. Horb, Mort. Morb. Mort.
Cholera 19.8 070 27 0.9 01 .01 s Yo 32 0r 008 0.0
Acute Diarrhea 4,170 1,215 66 35.9 Phwa Pag Phiss Phan s s sz s
b) blg.7
Dysentery . 60.7  3.0%735 blgablgg o ®) 1o 707 bloos 918 Moo
fmoebiasis bhiag ) gq
Food Poisoning _ LY 0.4 bhs 3P g 276 Ploos ass Plo.od
Enteric Fever 1.9 037 7.6 APy heaPlyy 3P g2 20 g§o.6 23.3 3%0.4
' 01 0.06
Hepatitis 45 0.8 19.0 1.6 43,3038 Plgs.2 Y g5 273 Ploea 199 Ploa
Poliomyelitis a0 3.56-8 (2.1)* 2.3 0.8 b)0.98 ")0.03 MU.M b)ﬂ.{m 9 - g 2 0 E)O.I'
(1976 - 7) -3 b 5 blgi;m
- . . *
Diphtheria 0.0 22 2oy Maz s oo a4 i 1 oo
. *
Pertussis .Y 56 0355 Poos P Mo i Poa sz Yoo
Measles 320 (3.2" 62.8 12,0 Maz3 Yoy Plgza Yoy zs6 Moo sz Po.os
Influenza 1.860 0.8 406 3.9 Pz ®o.os 0.0 231.4 16 E}l-l
0 blyg 0.01
pneumonta, 3.110 Mg 27z 105 Plgsy b5 g Mo sess oo
: (Paescimenia)
Other
Respiratory : bloss b) 5 o6 a)y7 8 aly g
Infection (1982)
e Teede - b bY, o b)o,, b)
Tuberculosis 160 604 B2.6 234 60.6 cg42.5 c)4'3 C)YQI 4.1 28.8 3)15.1 30.4 a)ll.g
9.2 “leg2
Leprosy 20 5.1 1.5 0.3 18 Py Phig Yoo o 1.24
Tetanus 60 18.7 6.2 263 7.4 ¥ygPlao Yoy 43 g 3.9 2
(Non-neanatal)} (;982)
Rabies 0.05 0.05 0.6 0.6 .8 g9 ) g7 ;%0.7
_ ) ) ) b) 0.5 )0.4
. b b b a) a
Malaria a0 276 4.1 68.2 2.5 0.98%200 Mo, 2y 8.2 8.6
¢)339 31 164 b} T, 302 by,
Dengue Fever 3.6 0.17 0.7 0.09 0lg.17 %00 249 Do sa1 Plo.az
Encephalitis 0.6 (46.6) 0.4  0.02 blo.2s ooz, g% 3.0 44 g%z.o
Fi]ar‘iasis (b) b) b) b) 1.07 . 0.54
12.1%%.01"10.5 Y0.04
1Y Morb. = Morbidity per 100,000 population
Mort. + Hortality per 100,000 population
Sri Lanka
{(a) According to the data based on the Joint Suryvey by UID and University of Colombo and Ministry of Health,
Sri Lanka,

{b} Dpata from hospital Statistics
{c) Date based on Special Campaing

' Thailand ,
{a} Public Nealth Statistics
{b) Annual Summary Surveillance Report 1981

2) Intestinal Parasitic Diseases {2,710} amd Skin Infection (2,250} are reading Infections in Bangladesh

3) Mortality of Malaria (1960 - 1977)
b} 0.6 - 3.6, c) 0.1 less than of -~ 50 -
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Table § CHANGING PATTERN OF o : ’ '
— : P LEADING TINFECTI
AND MALNUTRITION NERCT OUS DISEASES

e A

1970 1973 1976 . 1979 1982 1983

Acute Diarrhea?)

Morb 1488.2 1536 - 1596 1184 - 1186
Mort — 18.4 19. 27.5 8.9 13.1
Mort” 39.3 k8.8  sh.h 311

Tt

Enteric Fever Morb  35.3 43,5  79.2  51.} 41.3
Hort 0.5 0.7 1.0 0.6 0.2
Bacillary Dysentery Morb  30.0  27.1 106 73.5  68.4
- Mort 0.4 0.6 2.9 0.4 1.0
Hepatitis Morb 62 - 109 132 43.3 L6, 2
' Mort 0.7 0.3 0.5
Tuberculosis Morb 46,0 45,6  49.7  42.5 48.2
- Mort  12.5 1.1 1.6 9.2
Matariad) Morb 3794 1711 2150 330 316
Mort 0.1 0.02 o0.01 0.98% o.21°
Diphtheria Morb 7.9 3.7 1.1 0.7  0.13 - 0.16
Hort 0.9 0.5 0.3 0.2 0.02
Neonatal Tetanush) Morb 230 262 169 107 ho.s 16.3
Pertussis Morb  13.4 7.3 8.3 5.5 1.8~ 1.6
Anemia _ Morb 529 473 380 341
Mort 8.0 10.9 bk 2.8
Nutritional Deficiency Morb 164 224 181 129
Mort 3.3 7.4 2.4 1.3
1} Mark * : Mortarity including patients outside of hospitals.

2} Acute Diarrhea, Enteric Fever, Dysentery are in 1971,

3) § = Mortarity in hospitals other figures were obtained from Malaria Campaing
National Centre.

4} In addition to the above diseases morbidity and mortarity caused by Lower
Respiratory infections(Pheumonia, brionchitis) were 859 and 15.4 respectively.

In 1982, the morbidity and mortarity of Amaebiasis are 138 and'O.ﬁf

- 52 -
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| Table 7

MALARIA MORBIDITY AND MORTALITY IN SRI LANKA
FROM 1910 TO 1983

- 54 -

Year Tota1' No. of Blood N?. of posi-~ No. of
' population Smears xam. tive Cases Deaths
1910/11 515,590 K
1911712 869,369 .
1912/13 787,987 .
1914 772, 364 ?
1915 485,082 ?
1916 682,919 -7
1917 348,728 ?
1918 367,854 7
1919 616,172 ?
1920 - 505,370 7
1921 916,152 7
1922 986,187 ?
1923 1,227,747 ?
1924 950,807 7
1925 808,638 7
1926 1,086,272 ?
1927 891,549 ?
1928 1,583,645 ?
1929 1,654 944 ?
1930 1,759,648 ?
1931 1,487,521 1,661
1932 1,538,890 1,683
1933 1,116,543 1,409
1934 2,333,945 2,332
1935 5,459,539 47,326
1936 2,947,539 7,613
1937 2,308,976 L 408
1938 2,053,079 4,778
1939 3,210,795 10,039
(cont'd...)



Total

No. of posi“
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Year . No. of Blood No. of

' population Smears Exam. tive Cases Deaths
1940 3,413,618 9,169
1941 | _ 3,220,360 7,132
1942 6,044,000 3,225,477 5,143
1993 : 6,161,000 2,141,329 6,765
1944 6,308,000 1,672,470 5,604
1945 6,516,000 2,539,949 8,539
1946 6,719,000 2,768,385 12,587
1947 6,903,000 1,459,880 b, 562
1948 7,109,000 775,276 3,349
1949 7,321,000 727,769 2,403
1950 7,544 000 610,781 1,903
1951 7,742,000 448,100 1,599
1952 7,940,000 269,024 1,049
1953 8,155,000 91,990 722
1954 8,385,000 37,664 4h7
1955 8,589,000 23,370 268
1956 8,929,000 43,158 144
1957 9,165,000 36,168 08
1958 9,360,000 63,866 1,037 01
1959 9,585,000 305,740 1,596 -
1960 9,611,000 596,933 h22 -
1961 9,836,497 796,307 110 -
1962 10,107,000 1,028,622 31 -
1963 10,385,000 949,919 17 01
1964 10,940,000 1,213,133 150 0l
1865 11,237,000 1,247,808 308 01
1966 11,478,000 1,455,259 499 -
1967 11,784,000 1,439,547 3,466 01
1968 12,108,000 1,681,052 hho 644 64
1969 12,400,000 1,466,467 537,705 49

{cont'd...)



Total No. of Blood

and Annuat
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Bulletin Sri Lanka, 1982.

Yéar No. of posi- No. -of
: : popul_ation Smears Exam, tive Cases Deaths
1970 12,342,000 1,500,414 468,202 12

1971 12,657,000 1,371,465 145,368 07
1972 12,994,000 1,545,700 132,604 oh
1973 13,305,000 1,455,572 227,713 02
1974 - 13,603,000 1,423,000 315, 448 02
1975 13,841,000 1,439,000 400,777 05
1976 14,164,000 1,408,644 304,487 02
1977 14,023,000 954, 756 262,460 02
1978 14,302,000 968,327 69,685 -
1979 14,536,000 1,001,217 48,004 -
1980 14,650,000 803,692 47,949 -
1981 14,941,000 892,143 47,383 -
1982 15,102,451 1,127,605 38,566 -
1983 15,372,850 1,055,626 127,264 -
From Wickramidirghi, Med. J. 1981



Table 8 INFECTIOUS DISEASES As CAUSE OF DEATHS IN BARTOUS VEGIONS

s ) R
ﬁ g 0 k') ?o;ta]lty 0F3 Hortality of
egion an nfectlous all cause b nak
disases (2) 3 s alb % Remarks
. T T ————— T
Colombo - 2 L
ciombo _ 62.2 765.4 8.13 Cordlovascular  {165); Lespiratory system (6i);
tnjury ( 59) ) : :
Ka!gtara 5 37.8 605.6 6.24 Curdiovascular (83}; Neurclosical (50);
. Perihetal (45) ' . S _
Kandy 4 77.0 3 843! . o
: . 3.4 9.13 Cordiovascultar (110} ; Lesplratory system (99);
: _ Ferthetal (93) :
Nuwara Ellya 5 k3.6 707.8 6,16 Lespiratory system (103); Perlhetal (100);
. Curdiovascular (87) ‘
Baile. .5 53,1 688.0 6.76 Curdiovascular  (75); injury (65); Neurolosical {he)
Matarg B 43.3 641 .4 6.75 Curdiovascular {69): injury (54); Perihetal (50)
Hambantota z 443 476.6 9,30 Injure (85); Lespiratory system (37);
Curdiovascular (28) '
Jaffna b 38.3 . 531.5 7.24 Curdiovascular  {58); Injury {50); Lespiratory
system {50} : : ‘
. . b :
Mannar i 7h.5 h70.2 15.8 }nj;ry {(64); Lespiratory system (h1): Curdiovascular
: 34
Vavuniya 5 20,4 289.3 7.05 Injury (75); Perihetai(30); Lespiratory system (26)
. i X
Baticaloa 2 154,7 870.1 17.8 Injury (216); Lespiratory system (83);
. - Curdiovascuiar . (65)
Amparal T 100.7 2 516.9 19.5 Injury {63); Curdiovascular {83); Lespiratory
syskem {30)
Trinco malee 2 56.h h62.8 12.2 Injury (6b4); Curdiovascular (39); LeSpiraféry
system {31) :
Kurunegala b 56.6 592.6 3.55 Injury {89); Curdiovascular {71); Heurclogical {69)
Puttalam b L 570.2 11.13 Curdiovascular {80}; injury {69); Heurological (68)
Anuradhapura 2 7u 5 507.13 14.6 Injury{100); Curdiovagcular {h5); Neprﬁlogical_(Bl)
Polonnara 3 35.3 388.7 9.08 Injury (|26); Cur&iévascular (48); Lespiratory
system (26}
Badulla 5 69.2 856.7 8.08 Perihetal {94); Curdiovascular {93); Lespiratory
system (90}
Monmaragala 2 k8.0 h29.5 1.2 Injury (79); Lespiratory system (38); Curdiovascular
(32} :
Ratnapura 2 7h.2 692.2 10.3 ° Ccurdiovascutar (78); Lespiratory (66); Injury (66)
Kegalle 6 35.0 560.9 6.24  turdiovascular (65); Neurological {59); tnjury (52) "
Sri Lanka 2) 2' 8.1 7.7 10.5 Curdiovascular {92}; Lespiratory system (67);

lnjury (65); Neurological (53); Perihetal (52)

1) Rank of mortality caused by infectious diseases In individual regions.

Selenity, and i11, defined condition as well as infant death are included from sevenieen diseases.
2} Average In the while country 1971 - 1979.
3) The number In the clrcle presents rank of infectious diseases mortality among all regions,

L) Mon-iInfectious diseases showing high mortality. The figures in parenthesis represent mortality/

- 57 -



Table 9

GEOGRAPHICAL PATTERNS OF INFECTIOUS DISEASES

6.9

Tateriiis Balerie TR B TG

Blarrhea fever d::ent::; Tuberculosis falartat Tetanus Anemia :::::;:2:'

: ' : ' 5.P.R, -

Hork. Mort. HMorb. Hort. HMarb. Hort. Morb. Morr. (1983) " Morb. ort. Marb, More. Norb, Mort,

. tolombo 1973 10213 30.3 58,4 0.7 14 oot _ 7.8 0.9 1129 9.7 686 7.7
1982 935.7 13.7 37.7 0.3 681 1.0 150.6 2.78 2.3 0.6 177.4 30 508 L7 .

Kalutara 1973 .44 9.0 Wt 0.v 26,7 2.0 4.6 ° 1.2 4251 46 1384 2.5

98z 875.3 10.5 16,2 0.0 o00.0 0.9 60.6 413 3.2 0.0 405.6 1.8 110.6 0.2

Kandy 1973 - 393.2 (0.5 A4t 1.3 846 1.2 6:5 0.7 6913 1.0 B3 z.h

1982 . 673.7 " 4.9 60.0 0.3 1640 1.0 34.8 12,58 5.2 2.0 323.3 2.0 B4 1.9

Hatale 1973 J07.0. 113 33.6 L 334 1.2 9.3 .3 5342 7.5 197.4 1.b

1982 707.0 11,2 26.2 0.0 B4 0.0 234 3.33 8.3 1.6 530.4 0.9 186.3 1.6

Galie 1973 83B.1 4.7 2.6 0.1 18,7 1.2 6.7 1.2 56,3 0.0 264.8 5.3

’ 19862  658.8 4.9 9.7 0.% o000 0.0 463 7.10 3.5 .2 246.7 3.5 164.8 2.3

Matara 1973 . 710.0 10,8 2.6 0.3 3.8 1.8 8.6 2.5 h3l.é 'r.; 288 0.7

198z 1029.6 7.2 37.5 0.0 6.7 5.5 3.6 8,22 2.9 0.6 260.F 5.4 704 0.3

Jaffna 1973 525.5 7.9 23.2 1.2 329 0.0 2.6 1.7 38z2.% 3.7 67.8 0.0

’ 1982 B&OL0 10.% 15.9 0.0 00.0 0.0 48.6 4,01 3.2 0.0 398.5 1.8 108.7 0.2

Vavaniya 1973 1065.t 11.6 34.7 0.5 14 0.0 15.5 b8 s02:h 3.2 88.2 .0

) 1982 13831 12,0 3.4 0.0 6.0 0.0 37.% 19,50 5.0 0.4 334 2.8 h06.8 2.1

Barticaloa 1973 S02.6 7.3 %2 DS 7.9 GO 5.3 2.7 6805 2.0 228.3 . 9.1

1982 1026.8 2.7 #2709 80.3° 0.3 67.6 11,60~ 13.9 by 3661 3.3 .7 1.0

. Kurunzgala 1973 521.5 6.2 §9.9 6.5 210 0.3 7-1 2.8 %23.9 6.5 1135 0.3

1982 928.8 10,9 29.% 6.2 2.7 0.2 299 15.77 5.5 1.1 4365 3.8 too.l Lk

Puttalam 1973 &77.4 1.6 B.6 0.0 00.0 0.0 15.4 2.8 757.7 M1k 1527 0.3

1982 883.0 17,5 32.2 0.2 5.8 0.0 7.2 1,55 6.8 0.2z 279.6 2.8 425 ‘0,8

Anucadhapura 1973 795.0 17.7 4.7 2.0 289 0.0 _ 12,8 2.1 §3%.0 8.1 127.5 1.8

1962 595.7 9.2 22.8 0.1 b9 0.0 30,9 17.75 L.8 1.9 519.4 0.5 3001.5 0.5

Badulta 1973 725.7 15.3 37.9 2.5 406 0.1 8.4 2.2 59z.1 7.6 2.5 3.0

1982 597.5 1.3 103.5 6.5 97.6 9.2 23.1 8.7 4.0 0.6 5460 7.9 M6 3.4

Ratnapura 1973 1312.5 14,8 4h.1 0.9  65.6 0.3 12.0 3.2 678.8 12.3 345.6 1.3

1982 1089.6 17.1 531 6.2 18.3 0.5 47.2 6.40 2.0 0.7 353.7 2.1 1348 2.1

Kegalle 1973 1o2$.1 12,8 23.7 0.6 137 0.0 0.5 --- 945.3 3.9 331.z .

1982 599.3 2.9 19.4 0.t uhg. 8 5.7 571.3 12.75 1.9 0.h 2945 2.0 188.} o.4

Phrraara.EIIya 1973 a0 0.0 --- R ~e- - _—— - ---  00.0 9.0

1982 638.1 8.8 By.6 0.4 278 0.2 7.3 11.99 1.7 --- 25%.7 M.} 1672 0.9

Amparai 1973 G0.0 0.0 --- .- - -—- e L --- 00.0 0.0

1982 k0.5 3.7 1.0 ¢.0 9.7 0.0 40.3 6.31 0.5 --- 5843 0.5 2044 0.2

Maneragaia 1973 00.0 0.0 --- mm e ——- v -—- e --- Q/0 0.0

’ 1982 9;3/7 1.3  --- 1ML.B 0.0 132 9.9 2.2 --- k67,3 3,8 3271 03

= = Data in 1983

Posltivity of Halaria parasifes from blood smearc,

Gampaha fegion :

- 58 -~

25.19%









Appendix

1 ANNUAL RATES OF CRUDE
IN ASTAN COUNTRIES

BIRTH AND CRUDE DEATH

1970 1975 1976

1977 1978 1979 14980 1981 1982
Bangladesh 397 352
165 142
+38 402 .
Indonesia 362 337
: D 187 167 143 139 135 131 125 123 123
B 183 171 K 55 .
Japan 7 163 155 150 143 137 131 128
(3 65 6.3 b3 61 61 60 62 62 60
L 262 283 301 303 305 308
Philippines
67 64 69 6% 70 65
. . 294 279 278 278 Z84 289 284 2380 268
Sri Lanka
75 85 78 74 65 65 62 6.0 61
. 320 271 271 263 244 233 228 224 222
Thailand
63 5.7 55 54 52 52 53 50 51
B © Crude birth rate ; D ! Crude death rate
INFANT MORTALITY IN ASIAN COUNTRIES
1970 1674 1975 1976 1977 1978 19792 1580 1981 1982
Bangladesh 1328 1103 1142 974 1095 1194
Indonesia 137('1“;%“1 ?31971 ) 110 90
Japan 131 108 100 93 89 84 79 75 71 66
Philippines 587 533 569 568 531 502
Sri Lanka 475 451 437 424 371 377 344
{140 in 1945)
Thailand 255 142 133 125 124
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Appendix 3  CASE-MORALITY OF INFECTIOUS DISEASES

" Thailand

Ind&%%%i;a Ph!(iéggjnes' '(19798)1.1 Lm(ﬂfgsz) (1979) (1981)

Cholera 3.8 322 9.0 5.6 3.1 5. 1

© Acute Diarrhea 3.1 T 0.8 11 2.8 L3
Dysentery 4:9 0.5 14 0. 13 - 0. 04
Foodpoisoning 36, 4 4.0 1.1 0. 14 0. 07
Enterie Fever 3.4 18. 6 1.2 0.5 0. 4 0. 25
Hepatitis 3.9 8.5 0.8 11 0.8 0.9
Tnf luenzé 0. 04 0. 96 0. 01 0.0 0.0
Pneumﬁnia 38. 6 5 2

. Diphthéria 10 52 3 32,9 13. 6 29.5 41. 2
Pertussis 3.1 0. 74 1. 09 0.3 0. 08 0.1
Te tanu.s 25. 4 41. 9 18 9 22. 8 | 44
Measles 3.2 19.1 017 0. 14 0. 08
Poliomyelitis 21 33.5 5 3 8.3 20
Dengue Fever 4.7 12. 9 1. 12 0.78
Encephalitis 46, 6 2.3 11. 6 66. 7 60. 6
Tube renlosis 10. 4 25, 9 & & 5.5 52. 4 39. 1
Malaria L5 3.7 0. 07 50 2.9
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