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Abstract

The Environmental Health Research Project, which was
conducted by students and faculty of the Pacific Basin
Medical Officers Training Program (PBMOTP) in Pohnpei,
1992-1993, aimed to pro-
vide studentswith an oppor-
tunity to undertake commu-
nity-based research and in-
vestigate the prevalence and
associatedrisk factors for TB,
leptospirosis, dengue fever,
and intestinal parasitism in
thethree selected communi-
ties of Sokehs Pah, Kepinle,
and Pohnrakeid.

Study results revealed an
overall prevalence of 6.0%
for serum leptospiral
[gG2100 MAT; with L.
autumnalis being the most common serogroup. Dengue
fever serum 1gG 240 MAT were detected in 6.2% of the
population studied. Prior or current exposure to tubercle
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bacilliwere detected in 32.5% of the population studied, with
rates as high as 42.3% in the Pohnrakeid community. Intes-
tinal parasitism with at least one type of organism was
detected in 72.7% of the study population of Sokehs Pah. A
total of 16 intestinal parasites were characterized.

While shortterm intervention strategies were implemented
in the three communities studied, long term strategies for
both lifestyle, behavioural and environmental change have
been difficult to sustain. The revitalization of decentralised
primary health care operations, deployment of local commu-
nity-oriented physicians and community health assistants,
and the reorganization of the Public Health Division of
Pohnpeimay enable the development of better environmen-
tal conditions inthe commu-
nities studied. Also, im-
proved methods for evaluat-
ing the long term effective-
ness of medical education
strategies such asthe useful-
ness of health research
projects undertaken by stu-
dent physicians are neces-
sary for medical educators
to enhance development of
investigative and enquiry-
based medical practitioners.

" Introduction

Throughout the world, student research is an integral part
of the curriculum of the majority of medical schools, with
some schools in Europe requiring a thesis prior to gradua-
tion'. At Stanford University, a curriculum incorporating a
year of full-time research has been viewed as providing a
positive opportunity for students to develop an investigative
approach to medical problems?. In 1995, the WHO African
Regional Conference on Medical Education endorsed sev-
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advocated the use of epidemiologic studiesin the community
in order to allow students to learn research methodology and

explore questions of interest to Pacific health situations®.

In the community-oriented, problem-based curriculum of
the PBMOTP, a University of Hawaii John A. Burns School of
Medicine Program which is federally funded by the US Public
Health Service, the emphasis is on developing Pacific physi-
cians who will be skilled and
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Subsequent to an epidemic of leptospirosis, which resulted
in one death and eight off-island referrals on the nearby
island of Kosrae in 1990, three serologically proven cases
were detected in Pohnpei8. While dengue fever has notbeen
serologically documented in Pohnpei, cases have occurredin
neighboring Marshall Islands and Kosrae. The presence of
aedes aegypti mosquitoes in Pohnpei and the advent of
increased airline transportation between these islands makes

the introduction of the
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lay the foundation for community-basedintervention projects.
These meetings with the chief and community members
were frequent and involved key members of the class who
were closely related through blood or close friendships to the
villagers. They were the source for great cooperation and
would later become the medium for the implementation of
intervention strategies.

Ahousehold census was undertaken in 1992 to determine
the number of persons in each village and to lay the basis for
the sampling framework. Sampling of families on the basis of
households in the three selected communities used random
number tables. The maps and census were continually
updated by the students with the assistance of community
members who became the community liaison persons, most
often a health assistant or teacher. Table 1 shows the number
ofindividuals and participants by village. The total number of
households studiedwas 97 with 526 personsinvolvedin data
collection procedures.

Training of the enumerators, students, in the questionnaire
technique was undertaken prior to data collection. Pilot
testing of the questionnaire developed by the students
occurred at all sites. The questionnaire was conducted in
English, Pohnpeian and Kapingamarangi by students familiar
with each of the three languages. The later two were cross-
translated to maximize consistency. Theinstrumentincluded
information on demographics, risk factors and behaviour
such as wearing shoes outside, sakau drinking, swimming in
theriver, animal husbandry, farming practices, and eating raw
fish, as well as information on the presence of pastand current
selected symptoms. A household questionnaire and inspec-
tion form was utilized to elicit information on the size and
condition of the living environment. A selective physical
examination was also performed in the participants’ homes
by the students supervised by the PBMOTP faculty supervi-
sor. Children less than 4 years of age were notincludedin the
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study because of the difficulty in undertaking questionnaires,
venepuncture, and stool specimen collection. There was no
upper age limit. ‘

Venepuncture for antibody assays and microfilarial assess-
ment, skin tests for PPDs, stool examination and spirometry
were also undertaken by the students between August 1992
and August 1993. Venepuncture were undertaken at 10pm
- 2am to correspond with the periodicity of microfilaremia.
Student teams were scheduled on a rotatory basis for the
collection of the information at various times, depending on
their ability to speak the languages, on-island attachments
and not being on call at the Pohnpei State Hospital.

Spirometry readings for lung function tests were under-
taken by the students and, in order to maximize intra-
observer reliability, atleast two tests per person, with less than
5% difference in results, were utilized. Their readings were
notincorporatedin the study. PPD skin tests of past or current
exposure to tubercle bacilli were read 48 to 72 hours after
administration. Written consent was obtained from each
individual involved in the study following an explanation of
the written documentation by the students.

The WHO Reference Laboratory in Brisbane, Australia
performed the serologic tests for Leptospirosis and Dengue
viral antibodies. Microfilarial DNA assays were undertaken
at Smith College in Massachusetts, USA. Stool examinations
were undertaken using formalin-ethyl acetate concentration
and trichrome staining for the detection of intestinal parasites
by a senior pathologist from California, USA as well as by the
students at the PBMOTP who had received instruction and
were under the supervision of Dr. Upson, the faculty
supervisor.

Results were entered into the IBM compatible computers
at the PBMOTP by the students. Data entry and analysis was

Figure 1. Prevalence (%) of Leptospiral antibodies, Dengue antibodies and PPD
positivity in three communities in Pohnpei State, 1993

Sokehs Pah Kepinle

Community

M Leptospiral Antibodies
Dengue Antibodies
O PPD Positively

Pohnrakeid
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Table 1. Population studied in three communities
of Pohnpei, 1992-1993

Sample**
Village Population* number Percent
Sokehs Pah 765 170 222
Kepinle 522 166 31.8
Pohnrakeid 674 168 249
Total 1961 504 257

communities, 1992,1993.

household census report.

* Based upon PBMOTP total population census repoits of the three

* Total sample of population studied based upon selection from

Gender Number
Male 16/202
Female 12/253
Age

<20 10/207
20-39 10/164
40-59 6/83
>=60 4/50

Table 2. Characteristics for positive Leptospiral antibodies*
in three selected villages in Pohnpei, 1992-1993.

Village 4 !

Percent pvalue
79
47 0.36
48
6.1
33

8.0 0.78

Sokehs Pah 19/170 1.2

Kepinle 5/166 3.0

Pohnrakeid 6/168 36 0.019 *
Total 30/504 6.0

* Serum IgG >100 MAT * Statistically significant at alpha leve! of 0. 05

undertaken using the EPI-INFO program under supervision
of the Community Health Coordinator and the FSM National
epidemiologist. Validation of the results was undertaken by
asingle student. ‘

Results

While the exact longtermimpact on the students’ develop-
ment is not documented, it was very clear that students had
learnt a significant amount from having organized, imple-
mented and evaluated the results of this study. Their ability
to adequately develop their own individual research ques-
tions within the study was easily demonstrated from their
wide range of fourteen topics, analyses, and reports; which
included risk factor analyses for PPD positivity, risk factor
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analyses forleptospiral antibody positivity, riskfactor positivity
forintestinal parasitism, predictability of the symptomatology
forleptospiral antibody positivity and lung function status of
Pohnpeian residents. Their expertise with data analyses,
interpretation, and presentationwas evidentfrom the quality
of their final research reports; many of which will be scon
published.

Furthermore, although no formal pre- and post-testing of
students’ knowledge of the diseases under study was under-
taken as part of the environmental health project, students’
ability to discuss these conditions at various levels was
obvious. Firstly, as senior medical students their knowledge
of these diseases was well demonstrated in their final clinical
and community health examinations. Inthe community, they
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Table 3. Classification of Leptospiral antibodies positivity* in
the three selected communities of Pohnpei, FSM, 1993
Percent of
Serogroup Serovar Number Total
Autumnalis Bulgarica 15 50.0
Australis Australis 7 233
Bratislava 5 16.7
Icterohemorrhagica Copenhagi 2 6.7
Cynopteri Cynopteri 1 33
Total 30 100
* Leplospiral antibodies: serum IgG >100 (MAT)

Male 13/202

Female 11/253

<20 51207
20-39 11164
40-59 5/83
>=60 10/50

Table 4. Characteristics for positive Dengue fever antibodies*
in three selected villages in Pohnpei, 1992-1993

!Ge‘nder Number Percent - palue ‘

ki e

i\liﬂﬂe«« : - ]

6.4
43 0.595
24
6.7
6.0

20.0 <0.001**

Sokehs Pah 231170 135

Kepinle 2/166 12

Pohnrakeid 6/168 36 <0.001**
Total 31/504 6.2

* Serum IgG >40 MAT ** Statistically significant at alpha level of 0.05

were able to discuss these conditions with great simplicity
and accuracy as well as initiate the implementation of inter-
vention strategies for the improvement of living conditions in
the communities to which they were committed.

Useful information was ascertained on the prevalence and
risk factors of the selected infectious disease states under
study (Figure 1). Leptospiral antibodies, specifically serum
lgG>100 MAT, were detected in 6.0% of the 504 tested
persons (Table 2). A statistically significant difference in
prevalence rates of serum I1gG >100 MAT was detected
between the three communities (p <0.02). Sokehs Pah had
the highest percent of 11.2(19/170), followed by Pohnrakeid
with 3.6% (6/168) and least detected inKepinle with 3.0% (5/

166) (Figure 1). There were no statistically significant differ-
ences intherates of positive leptospiral antibodies between
the age groups studied (Table 2). The most prevalent
serogroup detected was autumnalis with bulgaricabeing the
most prevalent serovar, although antibodies atlevels >100
MAT were found for L. australis, L bratislava, L. copenhageni,
and L cynopteri (Table 3).

Dengue fever antibodies, i.e. serum |gG >40 MAT, were
detected in 13.5% (23/170) of the population tested at
Sokehs Pah, 1.2% (2/166) at Kepinle, and 3.6% (6/168) at
Pohnrakeid, withan overallpercentage of 6.2 (Table 4). There
were statistically significant differences in serum flaviviral
antibodies of IgG >40 MAT betweenthe age groups studied
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Male 671193

Female 86/243

Table 5. Characteristics for positive PPD skin tests for
tuberculosis* in three selected villages in Pohnpei, 1992-1993

I Gender Number Percent p value

by

347
354 0.76

<20 251196 12.8
20-39 62/154 403
40-59 4272 58.3
>=60 32/45 711 <0.001*
Village 1
Sokehs Pah 531176 30.1
Kepinle 441175 251
Pohnrakeid 741175 423 0.0025*
Total 171/526 325

* Positive PPD Skin Test >10mm

the study.

** Statistically significant at alpha level of 0.05
= Numbers include <4 year old subjects not included in other aspects of

with the highest rate (20%) occurring in the older age group
of >60 years (Table 4). This is the first published documenta-
tion of Dengue Fever antibodies in Pohnpei State.

Priororcurrentinfection to tubercle bacilliwere evidentin
32.5% of the total population tested (171/526) with a
prevalence as high as 42.3%(74/175) detected in Pohnrakeid
dwellers. Sokehs Pah had PPD positivity in 30.1% (53/176)
of the population tested while Kepinle had a detection rate of
25.1% (44/175) of the population tested while Kepinle
detection rate of 25.1% (44/175) (Table 5). There was a
statistically significant increase with prevalence with age; the
oldest age group having a positive PPD rate of 71.1% (Table
5).

Intestinal parasitism by at least one type of organismwas
detected in 72.7% (96/132) of the tested population. Only
75% of the study sample from Sokehs Pah submitted stool
specimens for analysis. Due to a lack of resources, stool

during the study. Thefollow-up of patients with positive PPD
became a majorfocus for the students, with antituberculous
medication and supervised ambulatory care provided for
sixteen active patients diagnosed through medical history,
physical examination and chestx-ray. A total of forty-eight
patients at risk of reactivation of TB were provided with
Isoniazid. All patientswith intestinal parasitismwere treated
with the appropriate anti-parasitic medication by the stu-
dents under faculty supervision. Community health educa-
tion was provided throughout the study and has been
ongoing in the three sites to varying degrees. The PBMOTP
clinics-without-walls program, a mobile primary healthcare
clinic, continued in two of these communities (Pohnrakied
and Sokehs Pah) and eventually matured into permanent
clinics conducted by Pohnpei State Health Services (see
Addendum).

Discussion
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students to feel a particular responsibility for its planning,
coordination and implementation, and for some, the continu-
ation of an ongoing relationship with the communities for
primary medical care.
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ments and living standards of the individual communities.
Additionally, PBMOTP graduates belonging to each of the
communities have continued working with their communi-
ties in an attempt to institutionalize what appears to be a

Ionger term sustainable initiative through coordination with
TR stuayf—'-‘-ﬂCuurageG i haVigualss 6" pu sué el Owr
research questions within the realm of the bigger questions,

eigen

Division

TP graduate (who is part Kapingamarangi). Further-
e deployment of community health assistants, who
ined by the PBMOTP students, and the PBMOTP
s themselves as local community-oriented physi-
ach of these communities, appears to be enhancing
vities for establishing and sustaining greater commu-
cipation through the development of primary health

» Addendum).

tent with other prevalence surveys serum Leptospr-

as well as critically review the literature, critically analyzethe ~ a PBMO

data, and write a manuscript for publication. Students from
other classes also participated in the study on certain days in
an attempt to understand and partake the excitement of the
large research project. While there was a close feeling of
cooperation between the students and greater interaction
between the faculty and the students, certain aspects of the
study did not enable students to have the same learning
experiences. Notall students learntto do spirometry with the
same degree of precision, butinthe interests ofenhancingthe
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>40 MAT were utrllzed in thrs analysrs to avoid the potential
problem of high false positive rates. Assuming a high degree
of accuracyin the serum1gG results, the high prevalencerates
of positive leptospiral antibodies, particularly in Sokehs Pah,
suggests greater community attention may need to be paid
to the practice of animal hus-
bandry, bathing and water
supply in this village. Spe-
cific areas of concern willbe
highlighted through subse-
quent publications of the
study results pertaining to
specific risk factors.

The presence of positive
Dengue fever antibodies in
these communities suggests that people of Pohnpei may not
be immune to an epidemic of Dengue Hemorrhagic Fever if
another serotype is introduced, as has occurred in many
other Pacific islands. Validation of the PPD skin test under
local conditions was not undertaken. However, the large
number of active cases that were detected through this study
suggests a high degree of validity of results. The extremely
highrate of positive PPD in Pohnrakeid is a major concernand
may reflect the overcrowded living conditions conducive to
transmission of the tubercle bacilli as well as compromised
immune status, particularly in the elderly.

Assuming a reasonable degree of validity of the parasitic
tests by the parasitologist and students, the extremely high
prevalence of intestinal parasitismin Sokehs Pah suggests the
needfor better water supplies and hygienic practices. Clearly,
the provision of antiparasitic medications is a band-aid
measure aimed only at preventing significant morbidity.
Other interventions need to be further investigated and
formulated through the analysis of risk factor information
yielded from the study and discussions with the relevant
Pohnpeian local and health authorities. The possibility of
widespread hyperendemic levels of intestinal parasitism

should not be rotated. A difficultand frustr
study was the logistical difficulties and
delays in acquisition of supplies and equiy
for stool analysis.

Community involvement
in the study was high with a _
participation rate of 100%,
with community members
frequently requesting in-
volvement and participation
at student talks and presen-
tations. However, several
items on the questionnaires
and data collection proce- |
dures wereincomplete, mak-
ing data analysis difficult. While short
strategies such as referral for treatment
medications has been high, participation
vention strategies has been somewhat dis
the perceived inability to effect any long
behavioural change in this sociocultural,
nomic context. Poor living conditions anc
Pohnrakeid has no easy solution. How
services in two of three of the communitie
Sokehs Pah) continue with the developm
clinics now conducted by Pohnpei Sta
PBMOTP graduates and subsequent PBA

The intention of initiating primary heal
with the development of community healtl
responsibility for initiating and coordinat
matters for the communities was not initi:
difficulty inherent in sustaining interestin n
health status of the community through
perhaps not fully realized nor adequately
the early stages of the project. However, f
leaders have emerged (i.e. the Pohnrakie
- see Addendum) to further the cause ¢
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throughout Pohnpei is substantial. Morbidity, e.g. anaemia,
chronic fatigue, bowel obstruction, associated with such high
levels of parasitic endemicity must be a significant factor in
the health status of the population as well as in the economic
productivity of such affected adults.

Conclusions

There is an urgent need for Pohnpeian Health Authorities
to address the health issues raised from this study. Informa-
tion produced from this study could be the basis for more
widespread and coordinated environmentally-related com-
munity interventions in Pohnpei State. Specifically informa-
tion on risk factors may be useful for sustainable control
strategies related to behavioural modification for hygienic
practices, living conditions and food practices.

Furthermore, methods for
evaluating the long term ef-
fectiveness of medical edu-
cation strategies such as re-
search projects would assist
medical educators in deter-
mining the most effective ap-
proaches forenhancing skills
and interests of medical doc-
torsin healthresearch. Inthe
Pacific, the need is greatest
for community-oriented, low
technology research which
may assist practitioners and
policy makers in determin-
ing how best to utilize their
limited resources to improve individual community strate-
gies for health.
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Addendum

May Okihiro, M.D., FAA.P.

Assistant Professor, PBMOTP, Assistant Clinical Professor,
Department of Family Practice and Community Health,
John A. Burns School of Medicine, University of Hawaii

Following the survey by staff and students, the PBMOTP

Sokehs Pal Kepinle and'Pohnrakeid for théir partnersnip and
participation; Dr.S. Auerbach; Ms. D. Goebert; Ms. M. Lorrin,
Ms. A. David; Mr.R. Spegal; and finally the PBMOTP students
of the class of 1991, most of whom have graduated and are
now working backin their respective jurisdictions: Paul Aaron
(Kosrae), Ayesha Adelbai (Belau), Kesusa Bermanis (Pohnpei),
Handy Emil (Marshall 1s), Thome Joel (Pohnpei), Manix
Jonathan (Belau), Lotonoamoni Maae (Am Samoa), Akwino
Masao {Chuuk), Vincent Tafleimal (Yap), Carolee Timothy
(Kosrae), James Yaingeluo (Yap), Yoster Yichiro (Chuuk), and
Zacharias Zacharias (Marshalls Is). Without them, this study
would nothave been conducted. We thank Dr. May Okihiro
for her thoughtful updatein her “Addendum” regarding post-
project community health developmentin the communities
studied.
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continued'its presence in two-of thé thrée coimuinities witn
clinic-without-walls, a mobile clinic which provided primary
care services, but this activity was primarily oriented toward
acute and chronic patient care. A year later the PBMOTP
began a program in conjunction with Pohnpei State Health
Services to revitalize dispensaries around the island which
included the villages of Sokehs and Pohnrakeid. In Sokehs
this initially involved using a community center as a clinic site
two days a week. Students not only saw patients but began
programs for tracking chronic patients, home visits for the
infirm, school health and evening adult health education
programs. The use of the community health center, however,
was difficult, as there was little privacy and no permanent
clinic set up. With the help of PBMOTP faculty and students,
and the support of the municipal government and commu-
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nity members including church leaders and the school prin-
cipal, the Pohnpei State Department of Health Services has
recently opened a small permanent dispensary which will
serve the communities of Sokehs Pah and Sokehs Powe.

The village of Pohnrakeid had even greater unaddressed
health needs. Living conditions in this village are poor as itis
one of the most overcrowded villages on the island. At the
same time when the PBMOTP began its regular involvement
in Sokehs clinic, faculty and students also renovated an
abandoned school building located in the center of the
Pohnrakeid village and changed it into a community health
center. Initially this clinic be-
gan by providing services two
days a week. At the begin-
ning, community interest in
the clinic during the first year
was erratic. Most patients still
continued to go to the main
hospital for services or were
non-compliant. Then, with
the encouragement of one of
the students, the village Wom-
en’s Group began to take an
interest in the clinic. Initially the Group began by providing
maintenance to the grounds and to the dispensary itself.
Soon activities blossomed into a group effort by 30-40
women who now work regularly as volunteers at the clinic
assnstmg in C|ean|ng, translating for health care workers,
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panded to include men and is held regularly at the village
meeting house. Now interestin health within the community
is very high. The dispensary is now open three days a week
and always very busy. Compliance rates have dramatically
improved and all primary care services once only available at
the hospital, are now available at the dispensary. The
activities of the clinicand the renewed interest in health within
the village prompted the Pohnrakeid Community Council, a
representative body of elders elected by the community, to
begin another phase of dispensary renovation. A grant has
been submitted to one of the local embassies to enlarge the
current clinic which will help expand its services.

Bothdispensaries are now
formally run by the Pohnpei
State Division of Primary
Health Care Services (for-
merly the Department of
Public Health) which is
headed by one of the
PBMOTP physician gradu-
ates. Another graduate has
been assigned permanently
to oversee the implementa-
tion of primary health services in these two communities
which include well baby visits, antenatal and family planning
clinics, community health education and school health screen-
ing activities. The changes within the health services system

and within the villages will hopefully realize the long range
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