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SPECIAL ARTICLE

Past and present research activities of the 
Papua New Guinea Institute of Medical Research

MICHAEL P. ALPERS1

Papua New Guinea Institute of Medical Research2, Goroka, Madang, Tari, Wewak and
Maprik, Lae and Port Moresby

What is the Papua New Guinea Institute of
Medical Research and what does it do?

The Papua New Guinea Institute of Medical
Research (PNGIMR or, within PNG itself,
simply the IMR) was established in 1968 as a
Statutory Body of the Government of Papua
New Guinea, responsible to the Minister for
Health.  It began as the Institute of Human
Biology.  After a hiatus at the time of
Independence, the activities of the Institute,
consistent with the change to its present name,
have been directed towards the primary goal of
conducting research into the health problems of
the people of Papua New Guinea.  Major
research programs have been established in
respiratory diseases, malaria, malnutrition,
enteric diseases, sexually transmitted diseases
and women’s health, thus addressing the
biggest health problems of Papua New Guinea.
The principal funding of the Institute as the
national medical research institute comes from
the national Government.  Its affairs are
governed by a Council of 14 members with
wide representation.  Though independent of
the Department of Health the Institute
effectively acts as the research arm of the
Department.  In 1999 this relationship has
become even closer: following deletion of the
Government’s budgetary support to all its
statutory institutions in 1999, the Institute’s
recurrent or core funding for this year is being
provided by the Health Department.  The
strong support given by both the Minister for
Health and the Secretary for Health has
enabled the Institute to survive the current
economic crisis.

The Institute conducts its work from
laboratory and office complexes in Goroka
(Eastern Highlands Province), Madang
(Madang Province) and Maprik (East Sepik
Province), with smaller branches in Tari
(Southern Highlands Province), Port Moresby,
Lae and Wewak.  Various field stations support
ongoing research in rural areas.  The head
administration, main library and largest
laboratories of the Institute are in the
headquarters in Goroka.  The malaria research
program is conducted from the Institute base at
Yagaum near Madang and in the Wosera area
of Maprik District from bases in Maprik and
Kunjingini.  The Maprik branch also serves the
filariasis research program in Dreikikir.  The
pneumonia research program has so far been
conducted in Goroka and Tari, though studies
in coastal areas are planned.  The enteric
diseases research program is based in Goroka
though the principal work on pigbel in the past
was carried out in Simbu Province. The sexual
health research program has been conducted in
a number of provinces and in the urban centres
of Port Moresby and Lae.  The program on
women’s health has taken place in Madang,
Maprik, Tari, Goroka and, more recently, Port
Moresby and Lae.  The nutrition research
program has been based in both Goroka and
Madang and has been carried out also in Tari,
Karimui (Simbu Province) and the Wosera, in
addition to the National Nutrition Survey.
Apart from the Survey itself, which was
nation-wide, research studies, from bases in the
IMR’s strategically placed branches, have been
conducted in virtually every province of Papua
New Guinea.  A particular emphasis has been
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placed on the health problems of people living
in the remote and marginalized fringe
highlands.

The activities of the Institute cover a wide
span: its laboratory and computer facilities
make use of the latest technology, yet most of
its research programs are firmly rooted in the
community, with community-based staff and
active involvement from the participating
communities.

Budgetary cuts in the last five years have
required reduction in the scope of activities in
all programs.  This initially fell most heavily
on the nutrition research program and on the
Tari branch of the IMR, but the progressive
loss of staff and reduction in activities have
now affected all our research programs.  

In 1993 the twenty-fifth anniversary of the
Institute was celebrated with a Silver Jubilee
International Colloquium held in Madang.  The
collegial network of research, training and
goodwill which links current staff,
collaborating colleagues and previous members
of staff, now working in institutes throughout
the world, was made clearly evident during the
scientific sessions and social events of the
Colloquium.  The Institute Council has
recently supported the establishment of a
Buttressing Coalition of scientific colleagues
and institutions which will strengthen the
central structure of the Institute and assist it to
carry on its essential national health research.

The Institute’s programs and units

All the Institute’s research is applied
research: it is problem driven rather than
curiosity driven.  The problems are specific
diseases or the health problems in a particular
area or among a particular group.  The Institute
is organized principally around its problem-
based research programs - pneumonia, malaria,
enteric diseases, nutrition, sexual health,
women’s health, filariasis, and other diseases.
Cutting across these are units based on
scientific disciplines: the Asaro Surveillance
Unit for epidemiology, the Tari Research Unit
for demography and epidemiology, the Wosera
Studies Unit for epidemiology and community
development studies, the laboratory-based
bacteriology, parasitology, virology and

immunology units, the entomology unit, the
molecular genetics unit, the medical
anthropology unit, the computing and statistics
unit, the information and communication unit
and the research implementation unit.  A third
structural dimension is provided by the
sections of administration, finances, transport,
library and laboratory management which
support all programs and units.

The ultimate aim of all the Institute’s
research programs is to provide effective
interventions which will lead to improvements
in people’s health and in the control and
prevention of disease.  The basis for achieving
this aim is greater understanding of the relevant
disease processes and the constraints to change.
In part this understanding comes from
knowledge of the external causative agents of
disease and in part from examining the host
factors involved, in particular behavioural,
genetic, immunological and nutritional (1).
Some of this work on host factors derives from
the problem-based programs but, in addition,
separate units of the Institute are devoted to the
particular disciplines of medical anthropology
and human genetics.  

With respect to anthropology, all field staff
working in Institute programs are expected to
adopt an anthropological approach to their
work; this  means establishing a strong rapport
with participating communities that is based on
an understanding of their motivation and social
organization; it means adopting an open
attitude to their beliefs and customs; and it
means asking open-ended questions about
health-related behaviour.  However, particular
studies require more detailed information about
social and behavioural factors and for this the
expertise of the Institute’s Medical
Anthropology Unit is required.  Detailed
community studies of nutrition, growth,
fertility, endocrine status, genetics, disease
patterns and social organization have been
undertaken by the unit, particularly in the
fringe areas between the highlands and the
lowlands, in Bundi, Gainj, Karimui, the Anga
groups and the Hagahai.  The unit has carried
out nutritional studies in the Madang and
Wosera areas and in other parts of Papua New
Guinea in collaboration with members of
various government departments.  It has
contributed to the Institute’s studies on
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malaria, in particular on the local production
and use of bednets.  It has examined the
disease-recognition and treatment-seeking
behaviour of mothers.  It took part in a survey
of poverty in Papua New Guinea.  Studies on
behavioural constraints to family planning and
to the prevention of sexually transmitted
diseases and AIDS, and the evaluation of
methods of sexual health education have been
undertaken, in both rural and urban areas.  In
the face of a potentially explosive epidemic of
AIDS, studies on sexual and reproductive
behaviours in a range of cultural groups
throughout PNG were carried out by the unit;
the findings of these studies were published as
a monograph in the Institute’s monograph
series (2).  Evaluation of peer education as a
means of preventing HIV transmission and
AIDS is now being undertaken in groups at
high risk, such as youth, truckers, sailors and
dockers, security guards, police and
commercial sex workers.  

The Molecular Genetics Unit originally
concentrated on the human major
histocompatibility complex (HLA) and genetic
associations with a number of diseases, such as
malaria, arthritis and asthma.  The unit has now
expanded into a fully equipped laboratory of
molecular genetics.  Its new emphasis is on
molecular techniques for the diagnosis and
characterization of a wide range of infections.
These techniques are currently in use to study
malaria, chlamydial infections in mothers and
their newborn children, human papillomavirus
infection, measles and typhoid.  The unit has
also contributed to many other studies of the
Institute and has carried out its own extensive
survey of human genetics in different parts of
Papua New Guinea.  Powerful new genetic
techniques have created the field of
bioarchaeology, which enables ancestral
relationships between human groups to be
determined; collaborative studies in this field
are being conducted with colleagues in
Australia and the United States.

The Computing and Statistics Unit
maintains the function and proper use of the
many microcomputers held by individual
sections and staff members of the Institute and
the network that allows communication
between the various units and branches.  The
unit is responsible for regular back-up of

computers and archiving of data.  The
statisticians assist all staff members and other
colleagues in the planning, conduct and
analysis of research projects.  The staff of the
unit also conduct their own research into the
appropriate statistical handling of the various
kinds of data generated by the Institute’s
scientific projects and contribute their own
scientific input to particular studies where
more innovative analysis is required.

The Entomology Unit is based in Madang
with its own laboratories, offices, field
equipment store and insectary.  Its major
activities have been directed to the mosquito
vectors of malaria, filariasis and arbovirus
infections.  The abundance and distribution of
vector species have been studied in the field.
Infected and infective mosquitoes have been
analyzed in the laboratory.  Behavioural and
genetic studies have been conducted in the
field and laboratory.  The unit provides a
national resource for entomological reference,
for studying the effect of insecticides and for
the monitoring of vector control programs.

The Information and Communication
Unit includes staff in the library, maintaining
the collection of books and journals and the
capacity to search the world literature through
Medlars and other data bases; the publications
section concerned with Institute publications
such as reports, papers and the Monograph
Series and maintaining the Institute’s
Publication List (over 1650 references); the
bibliographical and journal section responsible
for the Bibliography of Medicine and Human
Biology of Papua New Guinea and for editing
the Papua New Guinea Medical Journal, the
peer-reviewed quarterly journal of the Medical
Society of Papua New Guinea and a highly
respected international journal in tropical
medicine; and the audio-visual section,
equipped with dark-room and other facilities
for research documentation, for providing
illustrative material for lectures and
publications and for conducting research using
modern audio-visual technology. 

Respiratory diseases

Pneumonia and other acute respiratory
infections are first on the list of major health
problems in Papua New Guinea.  They are
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studied in the Pneumonia Research Program.
In adults the causative organism of pneumonia
is principally the pneumococcus
(Streptococcus pneumoniae); in children both
pneumococcus and haemophilus are equally
involved.  These are both capsulated bacteria
whose virulence is dependent on a
polysaccharide capsule, of which there are
many serotypic variants.  Respiratory carriage
of these organisms is established very early in
life (3).  The aetiological findings in
pneumonia and meningitis were determined in
a series of studies conducted in collaboration
with the Goroka Base Hospital (4-6).
Pathogenic viruses are frequently isolated from
the respiratory tract of sick children and may
have a critical role in initiating severe acute
lower respiratory tract infection (7).  Therefore
the bacteriology and virology of acute
respiratory infections were investigated in a
defined population in the Asaro Valley near
Goroka.  In children many of the isolates of
pneumococcus are relatively resistant to
penicillin, a phenomenon which was first
described in PNG many years ago (8) but
which was not well accepted by first-world
scientists until recently, when isolates resistant
to many antibiotics have emerged throughout
the world.  This gives added justification for
the well-established monitoring of antibiotic
resistance in respiratory bacteria carried out in
Goroka (9); this study has recently been
expanded to include isolates from Port
Moresby and other centres. 

Clinical studies of acute respiratory
infections and meningitis (10), examining the
optimal case management appropriate for aid
posts, health centres and hospitals, and
investigations of the most relevant clinical
signs and the capacity of health staff to elicit
them, have been undertaken over many years
in close collaboration with doctors and nurses
working in the Goroka Base Hospital.  These
studies have influenced the standard
management of acute respiratory infection
(ARI) in PNG and, through the World Health
Organization (WHO), elsewhere in the tropical
world.

A multivalent pneumococcal polysaccharide
vaccine is available against 23 serotypes of
pneumococcus.  Previous studies in Tari had
shown that pneumococcal vaccine reduced the

mortality from pneumonia in adults.  One of
the first aims of the pneumonia research
program was therefore to test the
pneumococcal vaccine in children and mothers,
in an attempt to reduce the serious morbidity
and mortality from pneumonia in young
children.  The trial in children was carried out
in Tari and the Asaro Valley.  The trial
demonstrated the efficacy of the vaccine in
preventing death from pneumonia in children
under 5 years of age, with a 59% reduction in
mortality.  In children aged less than 2 years
the efficacy was 50% and there was a 25%
reduction in all deaths in this age group (11).
Analysis of the effect on morbidity has shown
a reduction in severe (but not mild) disease by
the vaccine, clearly demonstrated during
epidemic periods of acute respiratory infection
(12).  The immune responses to pneumococcal
polysaccharides in young children were shown
to increase with age and to be serotype
dependent; there was no general threshold at 18
months or any other age and with the most
immunogenic serotypes responses were
detected as early as 6 months of age (13,14).

The major needs now are to evaluate the
vaccine in other communities within Papua
New Guinea, especially in coastal areas, with
epidemiological characteristics which would
predict a similar impact of the vaccine, and to
work towards securing the vaccine at a unit
cost which we can afford.  For this to be
achieved it will be necessary for the study to be
replicated in other tropical countries.  The
campaign to promote these results in
international meetings and through the World
Health Organization has been a long one and
still continues (15,16).

Evaluation of the effectiveness of the
vaccine when distributed through the health
services and further immunogenicity studies
have been conducted in Tari.  Conjugate
pneumococcal vaccines (in which each
serotypic polysaccharide is conjugated to a
protein carrier), which are more immunogenic
in infants, are being developed overseas and
should eventually become available; but they
will be made for only a limited number of
serotypes and will be very expensive.
Nevertheless, it is hoped to undertake studies
on these vaccines in the future.  Since
pneumonia is such a serious and common
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disease, worldwide, even a vaccine of modest
efficacy can have a profound effect in terms of
the number of lives saved; furthermore, the
cost of an effective vaccine should be
subsidized by the international programs and
agencies which promote the immunization of
the world’s children.

An alternative approach to protecting young
infants from pneumonia is to immunize
mothers with the 23-valent pneumococcal
vaccine in the third trimester of pregnancy. A
study to evaluate this approach has been
carried out in Tari; preliminary analysis of the
serological immune status of the children of
vaccinated mothers compared to controls
supports the idea of maternal immunization
and justifies a trial of its efficacy.  The
laboratory assays of the breastmilk samples
from the study have recently been started.

Haemophilus influenzae is the other major
cause of pneumonia in children; the
aetiological studies in Goroka have shown that
many invasive strains are non-serotypable
(non-capsulated) (4).  Nevertheless, an
effective vaccine against type b organisms
alone would protect against the most serious
forms of Haemophilus infection, especially
meningitis, and conjugate vaccines against
Haemophilus influenzae type b (Hib) are
available.  Immunogenicity studies of two
types of Hib vaccine carried out in Goroka
have shown that the vaccines are immunogenic
and safe in Papua New Guinean children (17).
The campaign to promote the use of Hib
vaccine in PNG and obtain it through WHO at
an affordable price continues.

Longitudinal studies have been conducted in
village communities on the respiratory carriage
of pathogenic bacteria and viruses and on the
factors which enhance the severity of acute
respiratory infection (18,19).  The organisms
are known to be widespread, and one of the
major questions is why certain individuals
develop severe or fatal pneumonia.  Studies on
host factors, immunological, nutritional and
genetic, have been undertaken in the study
populations.  Poor nutritional status and low
levels of pneumococcal antibody have been
shown to increase the risk of children getting
moderate or severe pneumonia; and
malnourished children have an increased

chance of dying of the disease (20).  The
immune status of young children and the
generally low level of cell-mediated immune
responses in the population have been
investigated.  Transmission studies are planned
which will investigate the ecology of the
organisms in the village environment in more
detail.  Studies on chronic lung disease in
adults have shown that patients have very
heavy carriage loads of pathogenic bacteria and
this provides an obvious source of infection for
young children living in the same household.
An oral haemophilus vaccine has given
encouraging results in reducing morbidity and
bacterial carriage when tested in these adult
patients; and preliminary evidence suggests
that its use might also reduce household
transmission of respiratory bacteria.  Many
patients with chronic lung disease have a
hyperreactive component as well as obstruction
and infection, and their symptoms are helped to
some extent by the bronchodilating treatment
given for asthma.

A study of neonatal infections (which have a
different aetiology from those in older infants)
has been conducted in the Goroka Base
Hospital, with funding from the World Health
Organization, as part of a coordinated global
study.  Preliminary results indicate the
importance of pneumococcus, other
streptococci, staphylococcus, respiratory
syncytial virus and chlamydia (21) (for both
conjunctivitis and pneumonia) as causes of
infection in young infants.

The pneumonia research program
exemplifies the general approach taken by the
Institute to the study of a major disease.  An
epidemiological study in a well-defined
community is supported by laboratory studies
of the aetiology and pathogenesis of the
disease; both the causative organisms (together
with vectors and intermediate hosts, if any) and
the human host factors are considered, with an
investigation of the place of these organisms
and factors in the local ecosystem; and a novel
intervention is evaluated as soon as possible in
the course of the study.  At the same time the
health care sought, both traditional and
western, is documented, and the effectiveness
of such care in handling the disease problem
under study is evaluated.  Such a research
program is multifaceted and requires careful
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integration; it also needs a relatively large staff,
hard work, good funding - and time.  We
believe that all these are required in studying
the major diseases of the tropical world if we
are ever to achieve the desired practical
outcomes.  Moreover, if the results of such
research are to be applied generally within
Papua New Guinea - as is the intention - then
the conditions under which particular causes
operate or an intervention program proves
successful must be known in detail, so that, if
necessary, the new methods can be modified in
appropriate ways when they are applied in
different areas.

Another respiratory disease which the
Institute is studying is asthma. Asthma was a
new disease to the highlands of Papua New
Guinea in 1970 when the first case in the
Okapa area was diagnosed.  It has since
become highly prevalent in adults in some, but
by no means all, parts of the rural highlands.  It
is being investigated to determine its nature
and cause in the hope that this knowledge will
lead to methods of preventing the disease,
which is severe and often fatal (22-24).
Reduction in exposure to house dust mite
through spraying of blankets has been shown
to reduce episodes of asthma and improve lung
function.  This may also be achieved through
the regular airing and washing of blankets,
though paradoxically it is hard to maintain
compliance with such a simple intervention.
Studies on the best method of treatment of
asthma in village communities have also been
undertaken; unfortunately, it has proved
difficult for the health services to provide a
sufficient supply of metered aerosol treatment
to those living in the more remote places where
the disease is prevalent.  A new finding of
considerable interest has been the fall in
incidence of the disease in the study area in the
last few years, for which there is no ready
explanation.  In contrast to the increasing
asthma associated with expanding urbanization
in PNG, which characteristically begins in
childhood, the rural asthma of the highlands
has been confined to adults.

Measles is a common respiratory infection
in children and evaluation of a heat-stable
measles vaccine was conducted by the Institute
before measles vaccination was introduced into
routine childhood immunizations in Papua

New Guinea.  Maternally derived immunity to
measles has been shown in PNG to have
declined significantly by the age of 4 months,
when many infants become both susceptible to
severe and fatal measles and capable of making
a good response to vaccination (25).  As a
result of these studies it has now become
national policy to vaccinate against measles
from the age of 6 months.  After a disturbingly
high incidence of subacute sclerosing
panencephalitis (SSPE), the delayed, ‘slow
virus’ form of measles, was found in a number
of provincial hospitals, its epidemiology was
investigated in Goroka (26).  The disease can
only be prevented by early immunization with
a potent measles vaccine.  The responsibility
for the surveillance of SSPE has now been
handed over to the Central Public Health
Laboratory.  Further molecular studies of
SSPE, which in PNG has now unfortunately
reached the highest reported incidence in the
world, are continuing in collaboration with
colleagues in Japan.

Another respiratory virus of importance is
influenza.  The Institute is the National
Reference Centre for Influenza, but lack of
resources and the failure of other centres to
send in samples have made its function
dormant; however, it could readily be stirred to
action if a new epidemic arose.

The Institute is not carrying out research on
tuberculosis, for which methods of control and
treatment regimens have been well established.
However, because of its public health
importance as a cause of mortality, and its
association with AIDS, new approaches to the
prevention and treatment of tuberculosis
developed elsewhere are being kept under
close scrutiny.

Malaria

An approach similar to that for pneumonia
is being undertaken in the Malaria Research
Program, directed against the second major
disease problem of the country.  The ultimate
aim of the program is to reduce the burden of
severe disease and death from malaria.  From
its inception the program has adopted as its
principal objective the achievement of an
effective vaccine against malaria, which seems
to be a feasible though still distant goal.  The
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program has ensured that the vaccines
evaluated are appropriate for use in an endemic
area, and specifically in Papua New Guinea.
Epidemiological studies have been given
prominence from the beginning of the program
since knowledge gained of the epidemiology of
malaria will be essential for the evaluation of
any future vaccine (27,28).  These studies have
clearly indicated a high degree of variability in
microepidemiological patterns of infection
over relatively small areas and short periods of
time (29).  Studies of the molecular
epidemiology and immunoepidemiology of
malaria have also been a central feature of the
research program (30,31).  These studies have
examined the spatio-temporal variability in
immune responses to a range of malarial
antigens, and the evidence for protection by
immunity to defined antigens under
consideration for inclusion in future malarial
vaccines (32-35).  Most work has been done on
blood-stage antigens, but the liver-stage
antigen LSA1 has also been studied.  The
principal emphasis has been on Plasmodium
falciparum, because it causes fatal disease, but
all four plasmodial species of human malaria
occur and their interactions have been
investigated (36).  There have been a number
of studies on Plasmodium vivax, in particular
of its genetic variation and interaction with
human host factors.  

Longitudinal studies on the morbidity
caused by malaria have been undertaken in
rural communities in preparation for vaccine
trials (37,38).  Recent work has emphasized
that variable morbidity may be associated with
molecular strain variation in Plasmodium
falciparum and infection with multiple strains.
The biological and immunological mechanisms
involved in the interaction between species and
strains have been investigated over many years,
with contributions from many members of staff
and collaborating colleagues.  Studies on
plasmodial genetics, of gradually increasing
complexity, and studies of reproductive
strategies in Plasmodium have been carried
out, notably in the Madang area.

Since malaria is transmitted by anopheline
mosquitoes, detailed entomological
investigations in the ecosystem of the study
area form an essential part of the research
program (39-41).  More specific studies of the

vectors include work on the biology and
behaviour of the members of the Anopheles
punctulatus complex (42), with an emphasis on
the importance of sibling species, in the
highlands as well as on the coast and lowlands.
Sympatric and allopatric species, many of them
morphologically indistinguishable, are now
defined by genetic techniques.  Detailed spatial
studies using global positioning system (GPS)
technology have been carried out.
Transmission-blocking immunity and the
infectivity of human populations to mosquitoes
have been studied, and sporozoite rates and
densities for the different species of
Plasmodium in the mosquitoes have been
determined (43).  

In the absence of a vaccine, a drug
intervention was evaluated using the standard
antimalarial drugs (chloroquine and
amodiaquine) distributed by village health
aides in a community-based program.  This
study indicated the value of village aides where
health services are not readily available but, as
with other levels of health care, supervision of
the health worker is essential if a high level of
performance is to be sustained.  The now well-
known intervention of using permethrin-treated
bednets to reduce the transmission of malaria
has been investigated by the Institute since
1983; this appears to be an effective method of
controlling malaria and one which can be
widely used (44).  This method is now
officially recommended for malaria control
throughout Papua New Guinea.  Further
studies on insecticide-treated bednets are
continuing.  A project to evaluate the capacity
of a group of Amele village women to make,
treat and sell bednets was undertaken.  Another
project has been designed to evaluate different
insecticides and monitor their efficacy.  As part
of the program, the value of simpler antivector
methods such as untreated bednets (45) and
woodsmoke (46) has not been neglected.

Genetic and epidemiological studies have
shown that ovalocytosis, a red cell
polymorphism which reaches a prevalence of
35% in the Madang area, protects against
malaria (47-49).  Of particular significance is
the finding that ovalocytosis completely
prevents cerebral malaria, the most fatal form
of the disease (50). Ovalocytosis is now being
studied by molecular techniques which define a
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27-base-pair deletion in the gene for band 3, an
important red-cell membrane protein.  This
polymorphism has been selected for at
significant cost to the host, to the extent that
homozygosity for the genetic deletion is lethal.
We have also discovered that in the Madang
area there is a remarkably high prevalence of
α-thalassaemia and a number of variants of
glucose-6-phosphate dehydrogenase, two other
genetic polymorphisms which protect against
malaria.  Because of the very high prevalence
of α-thalassaemia it is possible to compare the
response to malaria of homozygotes for an
α -globin gene deletion with that of
heterozygotes, and such a study has been
carried out in collaboration with colleagues
from Oxford.  The study has confirmed the
protective effect of α-thalassaemia against
severe malaria and also, more surprisingly,
against other severe infections (51).  In the
Wosera area (where ovalocytosis does not
occur) individuals who are negative for the
Gerbich blood group are being investigated for
protection against malaria.  More detailed
studies of the relationship between HLA and
malaria have been initiated.  Long-standing
projects have advanced our knowledge of
hyperreactive malarious splenomegaly (tropical
splenomegaly syndrome) in Papua New
Guinea (52,53) and of amyloidosis, one of the
complications of recurrent malaria.

Studies on malaria in pregnant women, who
are at special risk from the disease, even in a
holoendemic area, and in newborn babies have
been carried out, with the aims of
understanding how the changes in pregnancy
tip the balance in favour of the parasite and of
determining the best methods for preventing
malaria in pregnant women.  The incidence of
malarial infections in young infants in the
Madang area has been shown to be unusually
high.  However, despite high infection rates in
pregnant women and infants severe malarial
morbidity in these groups is uncommon.
Particular studies have examined the immune
responses of pregnant women to malaria (54),
the importance of placental infections, the
effect on birthweight, the transfer of maternal
immunity (55), and the evidence for immune
responses stimulated in utero.  

Clinical and immunological studies of
cerebral malaria have been carried out in

collaboration with colleagues in the Madang
Hospital.  Drug resistance in malaria has been
studied in vitro and in vivo in both the Madang
and Maprik areas (56-58).  The results of these
studies have led to recommendations for
changes in the standard treatment of malaria in
PNG.  

In 1988 funding was provided by the United
States Agency for International Development
for a project to establish a field site in Papua
New Guinea for malaria vaccine epidemiology
and evaluation (59).  This increased our staff in
the malaria research program and provided a
new research station in Maprik in East Sepik
Province, a refurbished entomology laboratory
in Yagaum and new equipment for malaria
work.  The communities taking part in the
study live in the Wosera area of Maprik
District.  This area has since become our major
field site for research on malaria.  Baseline
demographic, epidemiological, parasitological,
immunological, entomological and genetic
studies were carried out in the area, and have
been regularly updated and expanded.  When
in 1994 USAID suddenly withdrew their
funding for the project it was kept going by
funds from AusAID, which is now providing
long-term support for the malaria vaccine trials
field site.  This enables the evaluation of
malaria vaccine candidates to be undertaken in
populations fully defined for the necessary
outcome variables relevant to malaria.  The
AusAID project also provides for community
development and training components.

Our early work on malaria depended on the
growth in culture of malarial parasites and a
number of lines were successfully established
in the Institute laboratories at Yagaum (60).
Further investigations of these parasites were
carried out in Australia.  In particular, this
collaborative work was directed towards the
production of defined molecular vaccines
against the blood stages of malaria.  Though
this has been the thrust of our collaborative
malaria research program from the beginning,
it took 20 years from conception to the start of
the first vaccine trial.  It is gratifying to report
that a combination vaccine of three blood-stage
malaria antigens (MSP1, MSP2 and RESA)
has now been tested in adult males and
children aged 5-<10 years from the Wosera
and shown to be safe and immunogenic.
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Further stages in the evaluation of this vaccine
and the first trials of an AMA1 vaccine, the
second malaria vaccine in the collaborative
program, are planned and will start soon.

Nutrition

Despite much work in the past on the
problems of suboptimal nutrition and frank
malnutrition in the diverse parts of Papua New
Guinea, it had not been possible to draw
conclusions about the most critical deficiencies
in the various diets of the people nor
about the levels of nutrition, as measured by
standard anthropometry, which constitute
‘malnutrition’, that is, represent some threat to
the well-being and life of the individual.
Nutritional status is a continuous variable and
nutrient intake and expenditure interact in a
complex way with genetic and adaptive
mechanisms to produce both acute and chronic
effects, which have a varying influence on the
quality of life and the full achievement of
individual human potential.  The chronic
effects are hard to assess though undoubtedly
important.  The most important acute effect of
malnutrition is its interaction with infection to
produce a vicious cycle which carries a high
risk of serious morbidity and death.  It is not
known exactly how this vicious cycle operates.
However, it is possible to obtain a functional
definition of malnutrition, signalling the need
for urgent intervention, by relating levels of
nutritional status as measured by standard
anthropometry to the subsequent outcomes of
morbidity and mortality (61).  This study was
an important initial part of the Nutrition
Research Program of the Institute and was
carried out in Tari.

Malnutrition as assessed by the currently
used standards has been shown to be a potent
risk factor for the severity of pneumonia in
children in Goroka (20).  Those members of
the community most affected by the vicious
cycle between infection and malnutrition are
young children from the time of weaning.
Detailed studies of infant nutrition and
weaning practices have been carried out.
Studies on lactation, breastmilk, the
introduction of solid food, growth (62) and the
relationship between motor and psychological
development and nutritional status (63,64)
have been undertaken, as well as studies on

maternal nutrition during pregnancy and
lactation.  Birthweight has been examined in a
number of contexts and shown to have potent
effects on the subsequent life of the child (65).
Food intake has been evaluated in urban and
rural households.  

Nitrogen metabolism was studied in the
highlands near Lufa and on the coast at
Yagaum using a stable heavy isotope of
nitrogen. Composition of Papua New Guinean
foods is not known with any degree of
certainty; a limited number of food analyses
were undertaken in the Institute’s nutrition
laboratory in Madang while that laboratory was
operational.  Micronutrients have also been
studied, including iron (discussed under
anaemia), iodine (discussed under endemic
cretinism), zinc (deficiency of which occurs in
some areas and leads to increased susceptibility
to infection) and vitamin A (which is present in
the diet in PNG but may be deficient in
children suffering from severe infection).  

Collaborative studies were undertaken on
agricultural aspects of food and the use to
which land and other agricultural resources in
the community were being put, the economic
basis of subsistence agriculture and food crops,
the effect of the introduction of cash crops,
attitudes to food and nutritional information,
the effectiveness of health services in
providing nutrition education, the importance
of social and behavioural factors in food
preferences and nutrition, particularly in
children and mothers, and the effect of
westernization and change on the nutritional
health of Papua New Guineans (66).  A study
on the nutritional effects of a development
project was completed in Karimui.  Many of
these findings have yet to be implemented.  

The National Nutrition Survey was
successfully carried out under the technical
direction of the Institute (67).  The first
analysis by district indicated clearly that there
were a few areas of the country which were
significantly disadvantaged nutritionally
compared to the rest.  The next task was to
study the causes of this relatively poor level of
nutrition, with the aim of being able to make
practical suggestions for improving it.  We had
hoped, in collaboration with other sectors, to
determine the deficiencies, devise ways of
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correcting them, evaluate interventions and
monitor change.  Unfortunately, because of the
increasing financial constraints faced by the
Institute and other government agencies, none
of these important follow-up activities to the
National Nutrition Survey were carried out.

Because of the Institute’s lack of funds,
virtually all activities in the nutrition research
program have been deferred.  However, outside
project funding has enabled two important new
projects to go ahead.  A collaborative
intervention study on vitamin A, zinc and
malaria has been carried out in the Wosera area
of Maprik District: it was found that both
vitamin A and zinc successfully reduced
morbidity from malaria.  A research
implementation project based on nutrition and
hygiene in rural households is being conducted
in Tari, and has become a model for
sustainable self-help development projects in
the country.

Enteric diseases

The Enteric Diseases Research Program
(which includes work on diarrhoeal disease,
typhoid, pigbel and intestinal parasitic
infections) is, again, principally a community-
based program, with input from a wide range
of scientific disciplines.  

Since diarrhoeal disease is often epidemic
it was necessary to adopt a more flexible
approach in the program to ensure that
outbreaks and epidemics of diarrhoeal disease
could be quickly investigated.  The primary
studies have determined the aetiology of
diarrhoea in patients admitted to Goroka Base
Hospital and it was planned subsequently to
investigate these organisms in carriage studies
in epidemiologically defined rural communities
of the Asaro Valley from which the Goroka
Hospital draws its patients.  However, delays
in analysis have led to delays in the initiation
of this phase of the project.  The role of pigs as
a reservoir and amplification site for enteric
infection has been examined.  Enteric bacteria,
viruses and parasites have all been investigated
in the laboratory.  The program has achieved
new findings on rotavirus, Campylobacter and
Cryptosporidium.  Pathogenic strains of
Escherichia coli and enteric adenoviruses have
been studied.  The water in which sweet potato

has been cooked was found to be acceptable as
an oral rehydration fluid in preliminary studies,
but further evaluation has not yet been
undertaken.  Attitudes to diarrhoea and to the
acceptance of particular interventions have
been examined.  Behaviour patterns that may
be relevant to the transmission of different
organisms have been studied in detail using a
case-control methodology (68), though the
difficulties of changing hygiene behaviour are
clearly recognized (69).  Because of recent
financial constraints further work on diarrhoeal
disease has been deferred.  

The bacteriology unit has studied peptic
ulceration, which is very common in parts of
the highlands, and the association between
both gastritis and gastric ulcer and
Helicobacter pylori infection has been
confirmed in PNG patients. 

Intestinal parasitic infections are widely
prevalent and lead to considerable morbidity.
The distribution of hookworm, Ascaris and
other parasitic infections, their treatment
(leading to a change in standard management)
and their interaction with nutritional factors
were studied.  Separately funded, collaborative
studies on hookworm infection, and the
relevant human immune responses, are
currently being carried out in a coastal
population. Blastocytis hominis was found to
be a very common parasite in the highlands
though its role in producing disease has not
been proven.  A parasite of particular interest is
Strongyloides fuelleborni kellyi, which causes
the swollen belly syndrome (70,71), a disease
apparently peculiar to Papua New Guinea.  The
parasite has been shown to be widely
distributed, though not found in all areas.
Work has been completed on the biology and
taxonomy of this organism.  Its mode of
transmission has still to be worked out.  The
tapeworm Taenia solium , from which
originates the disease cysticercosis, is not
found in Papua New Guinea, but has been
introduced to Irian Jaya.  There is consequently
concern over the possibility of its crossing the
border, and the infection has been sought in
refugee communities.  More systematic and
regular surveillance is urgently required.  

Pigbel, or enteritis necroticans, is a
necrotizing disease of the small bowel caused
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by the beta-toxin of Clostridium perfringens
type C and promoted by a generally low-
protein diet and by heat-stable trypsin
inhibitors present in sweet potato, the main
staple of the highlands (72).  It was the
commonest cause of death in highlands
children over the age of one year.  The Institute
helped develop a vaccine against pigbel and
then evaluated it in the field.  The vaccine was
shown to be successful in preventing pigbel
and is now part of the routine immunization
program in the highlands provinces.  Since the
introduction of the vaccine there has been a
dramatic drop in the incidence of pigbel (73),
and this has continued to the extent that doctors
now working in the highlands hospitals have
become less familiar with the disease.
Unfortunately, the country ran out of pigbel
vaccine after the original supplier ceased
production.  Though a new source has been
found there have been long delays in obtaining
supplies of the vaccine.  The Institute has
agreed to carry out studies to check its safety
and immunogenicity and these should begin in
1999.  

Typhoid became an increasing problem
some years ago, particularly in the highlands.
The Institute evaluated a slide agglutination
test for the diagnosis of typhoid that could be
used in health centres, but its diagnostic
discrimination was lost with the marked
increase in the endemicity of typhoid.
Reevaluation has established a new appropriate
cut-off titre, but the test now requires hospital-
level laboratory facilities to carry it out.  An
epidemiological study of typhoid, with a
defined demographic base in the Asaro Valley,
has determined the very high incidence of
typhoid, identified carriers, who were mainly
convalescent patients, and established the
sources of infection in the community (74).  It
is planned to use this epidemiologically
characterized population for the future
evaluation of new typhoid vaccines.  Though
budgetary constraints have forced a reduction
in the scope of the enteric diseases research
program, every effort has been made to
maintain activities on typhoid.  Studies are
being undertaken on new diagnostic tests for
typhoid, on molecular typing of Salmonella
typhi and on the relationship between strains of
Salmonella typhi and clinical severity.  A study
is planned on the use of fluoroquinolone

antibiotics in typhoid: by improving
compliance with treatment and by reducing the
convalescent excretion of S. typhi, these drugs,
though expensive, may prove to be more cost-
effective than chloramphenicol in the
management of typhoid.

Sexual health

Sexually transmitted diseases (STDs) have
been studied for many years, including work
on donovanosis, which is very common in
Papua New Guinea, and on the treponematoses
- syphilis and its relationship to endemic yaws,
which is not sexually transmitted. Studies
within the Sexual Health Research Program
on Neisseria gonorrhoeae, the causative
organism of gonorrhoea, first demonstrated
that penicillin-resistant strains are present in
Papua New Guinea.  We also showed the high
prevalence of infection with Chlamydia
trachomatis (21).  These studies led to changes
in the standard treatment of sexually
transmitted diseases as recommended by the
Health Department.  Surveys of genital ulcer
disease and the most prevalent causative
organisms of sexually transmitted disease,
including viruses, have been undertaken (75).
Community studies in the Asaro Valley have
demonstrated that over half of randomly
selected, apparently healthy women from rural
villages were suffering from one or more STD
(76).  

Infection with the human immunodeficiency
virus (HIV) and the disease AIDS (acquired
immune deficiency syndrome) are increasing
exponentially in Papua New Guinea and the
rapid spread is related to the high transmission
rates for sexually transmitted diseases.  The
Institute made an early committed response to
the incipient AIDS epidemic.  Studies on
sexual and reproductive health (2,77), on the
range of sexual behaviours which might place
people at risk, on sexual and reproductive
knowledge and attitudes, on sexual health
education, with particular emphasis on AIDS
and the use of peer educators, and on the
acceptability and distribution of condoms have
been carried out.  In this field close liaison with
other agencies and departments working on
STD and AIDS has been maintained.  The
Institute made a strong effort to promote the
establishment of a National AIDS Council, to
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support and coordinate the urgent multisectoral
national program which was needed to prevent
the spread of AIDS, and it is pleasing to report
that the Council was established - albeit
belatedly - in 1998.  The main recent thrust of
the Institute’s work in the sexual health
program has been on targeted peer education,
among groups at greatest risk of HIV
transmission – youth (78), transport workers,
police and security staff and commercial sex
workers (the Transex Project).  This project has
been conducted in Port Moresby, Lae and
Goroka and along the Highlands Highway.
Monitoring of antibiotic susceptibilities in the
gonococcal isolates from different sources
continues.  A study of HIV positivity in urban
sex workers was recently conducted: 16% of
those tested in Port Moresby were positive.

The improvement of women’s health

Studies on the particular problems and needs
of women which are directed towards
improving women’s health have been
undertaken in many places over a number of
years.  The early work culminated in a
monograph on the health of women in Papua
New Guinea (79).  This has been followed up
with a range of clinical, microbiological and
educational research activities.  Obstetrical
complications are now recognized as a major
health problem in Papua New Guinea (80).
Maternal mortality was studied in Tari and the
perinatal health of women and their infants
investigated in the Wosera (81).  Health
education workshops for women, with an
emphasis on reproductive health, have been
conducted in Madang.  Studies on postpartum
sepsis, pelvic inflammatory disease and genital
tract infection, which link with studies of
sexually transmitted diseases and neonatal
infection, are being carried out in the Goroka
area.  Community development studies are
being undertaken in the Wosera, with a
particular emphasis on the perceived needs of
women.

Filariasis

Lymphatic filariasis is widespread
throughout coastal Papua New Guinea, but
only in certain areas is there a high prevalence
of clinical disease.  One such area is around
Dreikikir in East Sepik Province, where the

Institute’s principal filariasis research project is
being carried out, in collaboration with
colleagues from Case Western Reserve
University.  Epidemiological, parasitological,
immunological, clinical and vector studies (82-
84) are in progress as well as a long-term,
community-based treatment program against
the disease which compares the efficacy of
diethylcarbamazine (DEC) alone and in
combination with ivermectin (85).  The results
from the study so far indicate striking effects
on infection and transmission which give
encouragement to the campaign for the
elimination of lymphatic filariasis.  A national
working group has been established and
communities at risk have been encouraged to
carry out their own program of supervised
mass drug administration.  In Papua New
Guinea the anopheline mosquito is the vector
for both filariasis and malaria (86).
Interventions against the vector have been
assessed and are also likely to be of value.
More recently, a study of the effect on filariasis
of community-based treatment with
albendazole has been started on Bagabag, off
the coast of Madang.

Other disease studies

There is a wide range of studies conducted
by the Institute on other diseases, which
individually have a more restricted focus.
Kuru is a remarkable disease with many
unusual features and although the incidence of
the disease has declined considerably in recent
years it is still a major health concern of people
of the Fore area of the Okapa District in the
Eastern Highlands Province (87,88).  Kuru has
an average duration of about a year and is
always fatal.  There have been only about 2 or
3 new cases a year in recent years (compared to
200 in the 1950s); the age of the youngest
living patient has gone up each year and is now
well over 40 years, and the age of all cases has
been consistent with transmission by
endocannibalism (transumption of relatives at
mortuary feasts) before 1960.  It is predicted
that the disease will eventually die out, but the
rate of decline is now slow and we do not
know the limit of the incubation period, which
in current cases is already 40 years.  

Arbovirus infections have always been
important in PNG, and they have been given
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recent prominence as emerging infections.  In
addition to the widely endemic virus of Murray
Valley encephalitis (MVE), Japanese
encephalitis virus (JE) has been found in
Western Province and along the south coast to
Milne Bay; it is also spreading eastwards from
Vanimo and Wewak on the north coast.
Because of its association with pigs as an
amplifying host, JE is likely to be much more
dangerous to the people of PNG than MVE has
been.  Dengue is common and, disturbingly, a
few cases of dengue haemorrhagic fever have
recently been reported.  The Institute’s
virology and entomology units combine to
study these infections, in collaboration with
colleagues from Queensland.

The Institute is the national centre
responsible for the eradication of poliomyelitis
and for providing the evidence in support of
the certification of its eradication, and will
continue this activity until these objectives
have been successfully achieved.

A number of studies on cancer have been
carried out.  Burkitt lymphoma is a relatively
common tumour in coastal children and Papua
New Guinea has the only focus of the disease
outside Africa.  The immune responses to the
causative Epstein-Barr virus and the
relationship of the viral infection to malaria in
both pregnancy and neonatal life have been
investigated.  New variants of the virus have
been found in Papua New Guinea.  Studies on
another virus which causes lymphoma, human
T-lymphotropic virus type I (HTLV-I), have
also been undertaken in collaboration with
colleagues overseas.  The exact nature of the
virus and its clinical importance in Papua New
Guinea are still being determined but the
isolation of the local variant of HTLV-I has
advanced these studies considerably.  This
variant has also been found in Solomon
Islanders and Aboriginal Australians and is
significantly different from the cosmopolitan
strain found globally.  Hepatoma is a common
cancer of adults in Papua New Guinea,
especially in the highlands, and it is also
caused by a virus, the hepatitis B virus.  Since
newborn transmission is believed to be critical
for the development of adult hepatoma,
vaccination with a hepatitis vaccine should
begin at birth.  Naturally acquired immunity to
hepatitis B virus and the likely ways the virus

is transmitted have been studied in Tari (89).
Cancer of the mouth and of the cervix are the
two leading cancers in PNG and among the
factors involved in their causation are different
strains of human papillomavirus (HPV).  The
prevalence of HPV infection and the genetic
typing of the viruses are being investigated in a
joint study with the Department of Pathology,
University of Papua New Guinea.  

Research was conducted on tinea
imbricata, or grille, a disfiguring fungal skin
infection, with emphasis on the role of host
factors in determining susceptibility to the
disease (90).  Bacterial skin infections are a
major cause of morbidity in all communities in
Papua New Guinea and studies of their
aetiology have been carried out (91); particular
attention was given, in collaborative projects,
to tropical ulcer and yaws, which are still
significant public health problems in certain
areas.  Collaborative studies were also  carried
out on leprosy in the Karimui area.  

Studies on arthritis have established the
importance of reactive arthritis as a common
disease and its genetic association with HLA-
B27 (92).  Further work is required to
determine the infections which initiate the
process of reactive arthritis.  

Anaemia is a widespread condition in
Papua New Guinea; it causes significant
morbidity in itself and may predispose to
serious infection and death.  It may be caused
by nutritional deficiency, in particular of iron,
or infection, in particular malaria and
hookworm.  The effect of an intervention
giving intramuscular iron on the incidence of
serious infection in young children was
investigated in Madang; it was shown that
correction of iron deficiency in infants
predisposed to malaria infection, with
increased morbidity from respiratory disease.
This result was followed up with a double-
blind study carried out in schoolchildren given
oral iron supplementation; in this case there
was no associated increase in malaria.        

In its early days the Institute undertook a
major program on goitre and endemic
cretinism, for which iodized oil was used and
promoted (93,94).  More recent studies on
endemic cretinism have found a few remote
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areas with little goitre but new cases of
cretinism (95).  Further studies on iodine status
would be of interest but the findings have
emphasized the need for the required iodine
levels in salt to be enforced by the Department
of Health.  This should be sufficient to prevent
the incidence of iodine deficiency disorders in
nearly all parts of PNG.

Diseases of modernization

More general studies on populations and
their disease problems in Papua New Guinea
are being conducted, all on a long-term basis.
With urbanization, westernization and other
changes in the social conditions and way of life
of the people, long-term changes in disease
patterns are already evident.  To some extent
all Papua New Guineans are affected, but for
the urban elite western diseases have become a
serious problem.  Papua New Guinea faces a
protracted epidemiological transition, with
traditional infectious diseases, new infections
(such as HIV/AIDS) and degenerative diseases
of modernization all prevalent at the same
time.  The IMR had been monitoring the
prevalence of diseases such as diabetes,
cardiovascular disease (96) and some forms of
cancer, and their known risk factors, in a few
selected population groups, in order to detect
warning signals of increasing prevalence.
However, financial constraints have
temporarily stopped this project.  At the same
time attempts to modify individual behaviour
and lifestyle to avoid these new diseases, for
example, in the reduction of cigarette
smoking, are being made through established
health and other agencies.  The campaign
against cigarette smoking has been one of the
IMR’s long-standing activities; the proceedings
of a national workshop on smoking which we
organized were published as an Institute
monograph (97).  Studies on diabetes have
indicated that diabetes and glucose intolerance
are becoming alarmingly prevalent in urban
and some coastal communities, and already in
rural highland areas there is early evidence of
changes in tolerance to glucose (98).  The
Institute took part in an international
collaborative study on hypertension and salt
intake, which showed clearly that there was a
relationship between them; reduction in salt
intake would therefore be a sensible preventive
public health measure in PNG.  

Environmental health

A study on a community-based intervention
was undertaken in the South Fore area of the
Okapa District, investigating the effect of the
establishment of village water supplies.
Despite their generally acknowledged
importance, water supplies provided to villages
in Papua New Guinea have in many cases been
inappropriate, and maintenance has not been
adequately considered.  Furthermore, the key
issue is often not so much the introduction of a
more convenient water supply but the use of
such water in more frequent washing of people,
clothing and bedding.  Social and behavioural
aspects have been seriously neglected.
Recommendations on rural water supplies
arising from a workshop organized by the
Institute (99) formed the basis of a national
policy on rural water supplies.  However, little
progress has been made in the provision of
appropriate water supplies and sanitation to
rural communities and the related health
education which is necessary.

A project on the effects of deforestation on
health, using malaria, arbovirus infections and
sexually transmitted diseases as sentinel
diseases and changes in mammals, birds, moths
and mosquitoes as indices of environmental
disturbance, was undertaken in the Hawain
area of East Sepik Province.  In another area,
developing sustainable uses for forest products
has been part of a study among the Hagahai
people promoting their health and
development.

Population studies

Studies on the demography of the Tari
Basin were conducted for many years and are
being continued through extensive data
analysis, though the collection of new
demographic data has now ceased.  The
database in Tari begins in 1970 and provides a
valuable resource for a number of potential
studies.  Other population studies have been
undertaken in the Asaro Valley, Madang,
Wosera, Karimui, Bundi, the Anga linguistic
groups and the Hagahai people of the Western
Schrader mountains.  Studies have been
undertaken on fertility among the Gainj, in
Hawain and as part of the major demographic
studies in Tari.  Papua New Guinea is passing
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through a protracted demographic transition,
with a mixture of traditional and modern
influences acting together, and with different
parts of its society at different stages in the
transition (100).  This makes drawing general
conclusions about population trends in Papua
New Guinea difficult.  The Institute took part
in a recently concluded national Population and
Family Planning Project.

Health monitoring and surveillance

Large economic development projects may
have short-term as well as long-term effects on
health in the communities involved.  The
Institute has been able to contribute to the
evaluation of some of these projects, even
though it was not itself responsible for the
health monitoring.  An early attempt was made
to establish a health surveillance unit for the
North Fly area, to monitor the effects on the
health of the local people and those involved in
the mining over the life of the Ok Tedi mining
project, but the unit was not funded.  However,
collaborative studies on nutrition and malaria,
in particular, were carried out in the North Fly
area.  Working with the provincial and district
health authorities, the Institute conducted
baseline health studies of the population
affected by the Lihir gold mining development.
Similar activities took place in the Gogol
Valley, in relation to the woodchipping
industry, and in the Purari River system, at the
time when the Wabo dam was under
consideration, where the particular emphasis
was on arbovirus infection.  The impact of an
agricultural development project on nutrition
and health was studied in detail in research
carried out in Karimui.  The IMR is
represented on the committee which monitors
the environmental and health impacts of the
Porgera gold mine, and staff from both Goroka
and Tari have taken part in field assessments
along the Strickland River.

The delivery of health care

The Institute is not primarily responsible for
research on health services and delivery of
health care (health systems research).
However, these aspects form a component of
the integrated studies of major diseases, and
new methods of providing health care and
disease prevention, particularly at the

community level, have been evaluated.  The
Institute has contributed to studies on health
services undertaken by the Health Department,
and we believe that the agency responsible for
health care delivery should itself be the prime
mover in such studies, to ensure that the
findings will be implemented.  One such study
was completed on maternal and child health
services in the Eastern Highlands Province.
The Institute took part in a study on the cost of
rural health services conducted by the
Department of Health.  District health
management and the performance of
community health workers have been studied.
The role of communities in making their own
decisions for improved health and participating
in the process of carrying out these decisions is
of fundamental importance to long-term,
sustainable community development.  Ways to
study and promote these communal activities
have been investigated by the Women’s Health
Unit.

Further developments in national disease
control programs may lead to the formation of
a collaborative Operational Research Unit
supported by the Institute and the Health
Department, and this would enable many
proposed studies on health monitoring and
surveillance and health systems research to go
ahead.  These studies would also be promoted
if the Institute’s plans for expanding its
research implementation activities are
successful.

Some preliminary studies on traditional
medicine have been carried out, but the
Institute does not have the substantial resources
necessary for the rigorous screening and
evaluation of traditional herbal medicines.
Such a facility is included in the Institute’s
current Development Plan.

Training

The statutory function of the Institute is to
carry out medical research and this must
remain its first priority.  In the course of
undertaking research and as part of the function
of each contract staff member there are many
opportunities for providing training for
members of staff and also for students assigned
to the Institute for limited periods of
instructional training.  Since the Institute
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provides expertise and experience in specific
aspects of the disciplines of epidemiology,
bacteriology, parasitology, virology,
immunology, entomology, genetics and
molecular biology that are not available
elsewhere in Papua New Guinea, the training
opportunities within the Institute are
significant, and with additional funding could
be more fully exploited.  A closer working
relationship with the universities, the
Commission for Higher Education and the
relevant ministry or ministries for higher
education, science and technology would help
to realize these opportunities.

Each professional member of the Institute
staff has a career development plan which is
implemented by the Training Officer.  This
creates opportunities for staff to be seconded
for academic and technical training overseas or
within Papua New Guinea, as appropriate, and
thus enable them to earn higher qualifications
and enlarge their sphere of professional
contacts. 

Collaboration

It is clear that many of the Institute’s
research programs, and all of its major ones,
are collaborative and integrated in nature.  This
means that the assistance of colleagues in a
number of scientific disciplines and with local
knowledge in different areas will continue to
be necessary, whatever the  range of disciplines
included among its own staff.  The Institute
welcomes collaboration, both national and
international.  Those who are interested are
encouraged to seek help from IMR staff where
this may be of value to their work; or to offer
their own expertise in helping to expand the
coverage and competence of the Institute’s
research programs.
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