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EDITORIAL 
 
 

KEEP RAISING THE BAR  
 
 
The morning of 29th of November 2010 was not 
my typical Monday morning.   Upon checking my 
emails prior to the grand ward round, there were 
an unusual number of emails in my inbox mostly 
titled ñOUM is now an internationally accredited 
medical schoolò.  The majority of emails  were 
congratulatory messages from OUM staff, part-
ners and friends to the Chairperson of the Council, 
Mrs. Taffy Gould, and staff for achieving Accred-
ited Status Level I from the Philippine Accrediting 
Association of Schools, Colleges and Universities 
(PAASCU) Board of Directors.  
 

I paused for awhile to absorb this information and 
reminisce that only 11 months previously OUM 
had received its candidate status and everything 
just seemed to be happening too fast.  I must ad-
mit that, in this instance, news did travel faster 
than the speed of light as by the time I arrived at 
the ward, NHS colleagues were already aware of 
OUMôs good news.  It was undoubtedly one of 
those great days which one would like to have 
more often. 
 

I wish to congratulate the Oceania University of 
Medicine for this great achievement. Well done. 
  

However, the excitement of the accreditation suc-
cess was short lived because I began to think 
deeply about what this means for OUM. This is 
because there are three other levels that we have 
to achieve and that inherently requires continuous 
commitment, dedication, and strategic planning 
from the Council, faculty and staff.  It simply 
means that the expectations and requirements 
ahead of us are even higher. 
 

What could be these requirements? I would start 
by paying a closer look at what and how we as a 
medical school need to do to sustain the momen-
tum, which can be done by developing clear and 
articulate plans for the step by step actions before 
the next PAASCU visit in three years time. 
 

Now with all the excitement behind us, there is a 
call for even stronger and sustainable commitment 
and dedication by all OUM staff. There is no room 
for negative attitudes and power struggles 
amongst staff and faculty members.  
 

It is also a call for clear and strong leadership from 
the Directors and Deans so that faculty members 
have directives and policies that are healthy and  
conducive to improving professional performance 
and hence lead to achievable and realistic out-
comes.  
 

 

 
 
 
 
 

 
 
 

We need to recruit the best and most suitable staff 
through proper and established recruitment pro-
cedures and retain them by developing the best 
human resource practices and remuneration pack-
ages that are comparable to similar international 
institutions operating in Samoa and the region.  In 
this regards the number of clinical staff and spe-
cialists should be increased to meet the increasing 
number of students entering the school.  Em-
ployee development/training needs must be identi-
fied and supported whether it be short of long term 
studies. 
 

We, as a newly established medical school, must 
establish links with other international medical 
schools and continue to maintain links with the 
University of Miami Medical School in the USA 
and the University of Auckland in New Zealand. 
 

We must also foster the good relationships and 
partnerships that we have already established with 
local teaching hospitals and Ministries of Health. 
 

We need to improve research opportunities and 
capacities for students and faculty starting by con-
ducting small qualitative studies with durable 
methodologies. 
 

The faculty must continue to improve the prep 
courses to better prepare OUM students for li-
censing exams like the United States Medical Li-
censing Exam (USMLE), Australian Medical Coun-
cil Exam (AMC) and the New Zealand Regulation 
Exams.  
 

The list goes on but this means that the we as an 
institution must continue to raise the bar with eve-
rything we do in order for us to perform compe-
tently at Accreditation Level 1 while in the process 
for preparing for Level II in three years time.. 
 

I would like to congratulate once again Mrs. Taffy 
Gould, Council Members, faculty, staff, partners 
and students of OUM for your contribution in 
achieving this very important milestone in our 
schoolôs short history. 
 

I challenge the OUM staff to take their rightfully 
earned place now amongst international medical 
schools with pride and dignity and always remem-
ber that everyoneôs contribution is important and 
we must work as one unit. 
 

God Bless. 
 

Toleafoa. Dr Viali Lameko 
Editor-In-Chief 
Samoa Medical Journal 
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REVIEW 
 

 

BENCHMARKING IN  
EMERGENCY DEPARMENTS 
AND CLINICAL MEDICINE  
- AN OVERVIEW 
 
Morris E  
 
Oceania University of Medicine, Samoa 
 
Introduction  
 
There are several tools made available for strate-
gists, policy makers and managers, to utilize and 
bring positive changes to the organization. One of 
these many tools is benchmarking, which is con-
sidered a component of quality management and 
therefore is commonly used as tool for healthcare 
improvement.

1
 The interests developed by health-

care organizations on benchmarking enables such 
organizations to understand the best strategies to 
address the key areas of quality improvement, 
that is access, effectiveness, safety, acceptability 
and continuity.

2
 In fact, benchmarking can be 

used as a powerful tool to introduce improvement 
by preventing organizations from exclusively fo-
cusing internally.

1 
As such, process measurement 

without some level of  benchmarking will be noth-
ing more than just a historical record. We do need 
to measure our performance against a measur-
able and acceptable standard so that our goals 
are meaningful.

2
 

 
Definition  
 
Benchmarking is a disciplined process of identify-
ing, understanding and adapting to best practice 
organizations to improve the performance of ones 
organization.

1 
It requires substantial effort and on-

going outreach activity with a goal to identify best 
operating practices that when implemented, will 
produce a superior performance. In fact, it is more 
than setting standards and making comparisons, it 
helps to align employee productivity with the busi-
ness goals of the organization. The question now 
is ñWhatò and ñWhy are we bench marking?ò Is it 
productivity, service delivery access, acceptability, 
efficiency or clinical outcome.

3
 

 
Benchmarking emerged in the late 1970s in the 
industrial and commercial world and has fast infil-
trated into healthcare and clinical medicine.

3
 Pryor 

however defines benchmarking as :  
 
ñMeasuring your performance against that of the 
best in class companies, determining how the best 

in class achieved those performance levels and 
using the information as the basis for your own 
companyôs targets, strategies and implementa-
tion.ò

4
 

  
Robert Camp from Xerox on the other hand de-
fined bench marking as ñthe continuous process of 
measuring products, services and practices 
against the companyôs toughest competitors or 
those companies renowned as industrial lead-
ers.ò

5
 According to Camp, benchmarking serves 

four main functions by: 
 

¶ analyzing the strength and weakness of the 

current work process of the operation, 

¶ becoming knowledgeable about the competi-

tion and their leaders, 

¶ incorporating the best of the best in the indus-

try 

¶ gaining superiority and become the new 

benchmark.
2 

  
It is not surprising that given the context in which 
benchmarking was developed, competition is 
therefore viewed as an important concept. In pub-
lic health organizations like the emergency depart-
ment, benchmarking is used to focus on continu-
ous quality improvement and has therefore been 
considered as a useful marker for this.

6 
The con-

cept of best practice in clinical medicine however, 
refers to standards rather than status and levels. 
There are seven accepted best practice criteria 
which are important benchmarking tools.

3 
These 

are: 
 

1. Client focus 

2. People involvement 

3. Employee empowerment 

4. Process improvement 

5. Information and analysis 

6. Leadership, policies and plans 

7. Organization performance and improvement.
3 

 
Types  
 
There are four types of benchmarking as defined 
by Camp. These are: 
 

1. Functional 

2. Generic 

3. Internal 

4. Competitive.
5 

 
1.Functional benchmarking is defined as a com-
parison of similar or related work processes and 
outputs with those processes in place in another 
industry which are directly not in competition with 
your organization.

3
 Generic benchmarking fo-
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cuses on work or business process with other 
companies or organization. Both types of bench-
marking mentioned above are usually external 
and noncompetitive. However, these processes 
are not applied broadly in healthcare organiza-
tions for reasons other than health issues are dif-
ferent and more complex. The argument for it is 
that what we are comparing are process concepts 
and elements that can be imported into or utilized 
by health care organization and not directly com-
paring identical processes in identical settings.

3 

 
2. Generic benchmarking refers to external bench-
marking across the organization producing differ-
ent products and services that may be considered 
as sources of innovative practices.

2 

 
3. Internal benchmarking refers to the comparison 
of process across areas, which are considered 
similar but performed by different people across 
the organization. It may also involve comparisons 
between the past and the current process activity. 
 
4. Competitive benchmarking compares the sys-
tems of one organization with another organiza-
tion that delivers the same product. It is believed 
that competitive benchmarking is a misnomer and 
therefore should be renamed as ñcollaborative 
benchmarkingò because it is through collaboration 
that benchmarking can be ever made success-
ful.

5,6
 

 
Relevance to Healthcare  
 
There are several factors within the healthcare 
system that drive the benchmarking movement. 
These include growing pressures to reduce 
healthcare costs and spending, increased pres-
sure from consumers on healthcare and in relation 
to practice of emergency medicine, the need to 
establish best practice in different and geographic 
variation settings.

2 

 

As such benchmarking allows the healthcare or-
ganization to accelerate and manage changes, 
overcome complacency and create a sense of 
urgency, establish cross-functional goals, make 
informed decisions for consumers and interested 
stakeholders and look outside the box.

7 

 
There are various forms of benchmarking which 
can be applied in healthcare. These include: Re-
sults benchmarking and Process benchmarking. 
Results benchmarking is where managers look at 
comparative performance within or between or-
ganizations against performance indicators that 
measures efficiency and effectiveness; Process 
benchmarking is concerned with tasks and activi-
ties that turn resource inputs into outputs. Best 
practice standards, to which the organization as-
pires as part of its planning and continuous im-
provement, are also included.

3
 

 
I believe it is important to ask ourselves why we 
benchmark, when to do it, what to benchmark and 
how to do benchmarking.  In relation to the first 
question, one will need to ask about our particular 
management and business issues and whether 
benchmarking is the right tool to address these. In 
addition it is important that the organization is ade-
quately resourced and timing is right for bench-
marking.  However, in doing so, one will need to 
look at key processes, outcomes and programs 
for organizational success. When establishing a 
benchmarking project, one will need to compare 
performance measures to best practice then apply 
the lessons to ones own organization.

2-5 

 
Clinical practices in emergency departments have 
now been benchmarked and used as clinical indi-
cators with regards to the way and how we man-
age our patients. This allows emergency depart-
ments in this country to be compared with each 
other in terms of their performance or with other 
departments in other developed countries with 
similar settings. For instance, benchmarks have 
been established in various treatments of dis-
eases such as the ódoor to needle time or catheter 
labô in acute myocardial infarction, the time for the 
first antibiotics in patients who have bacterial in-
fection, time taken for a patient with chest pain to 
have an electrocardiogram (ECG), the time taken 
for a patient with a given triage category to be 
seen and the time for an admitted patient to leave 
the emergency department once a definitive plan 
has been made.

2,9 
These are some of many 

benchmarks that are used to measure how effec-
tive the emergency department is in relation to its 
previous operations or with other emergency de-
partments, either as part of a quality improvement 
process, or for funding and resource allocation.

2,8,9 

 
The triage systems in all emergency departments 
have been benchmarked at a national level and 
therefore this has been extensively used to as-
sess emergency department level of performance, 
level of patient clinical acuity and number of pa-
tient presentations, resource allocation, and fund-
ing. As such, this has placed enormous pressure 
on individual departments and managers to meet 
national targets or benchmarks.

9
 This has sadly 

resulted in manipulation of data and dishonesty 
when such national benchmark targets are practi-
cally unachievable. 
 
Risks  
 
There are many risks associated with benchmark-
ing. These major risks include inappropriate focus, 
resource drain or competition.

3
 I believe that when 

benchmarking focuses on a micro process or 
measure, the greater the risk of invalid conclu-
sions; so when translating to a macro end product, 
certain micro process may have magnified and 
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therefore can result in an error at the macro level. 
For example when two emergency departments 
are compared on the out of hours waiting time for 
triage category 4 and 5, one would conclude that if  

 
 
 
 
department A has a lower average waiting time it 
would be considered more efficient in managing 
these group of patients. Without considering a 
proximal after hours GP, staff profiles, and other in 
house factors, one could come to an inaccurate 
conclusion. So when benchmarking, it is important 
that a balanced overview of the processes includ-
ing all levels of function are considered. 
 
Implications  
 
Considering that health expenditure is limited, we 
must embrace effective and efficient improvement 
strategies. In addition, we have to be mindful that 
robust benchmarking can be costly and a signifi-
cant drain on resources. With a fixed budget, the 
quest for best value can be more challenging than 
searching for best-evidenced practice. System 
improvement requires resource allocation and 
benchmarking activities to justify spending in this 
area and therefore should be considered in light of 
this context. 
 
Competition and benchmarking donôt make sense 
unless collaboration is a feature of it and honesty 
prevails, otherwise such exercises may be flawed. 
Other aspects such as de-identification and confi-
dentiality of organizations can also assist in re-
moving competition. Another real effect of compe-
tition is seen when poorly performing organization 
are forced to compete. Been seen in the bottom of 
the competition ladder may be overwhelming for 
some resulting in dysfunction and blaming, as 
seen in recent media outburst about various emer-
gency departments in New South Wales. Such 
dysfunction may result in dishonesty and negative 
behavior towards other improvement strategies or 
complete withdrawal/ reluctance to embrace qual-
ity management strategies. 
 
Validity issues are the most threatening to the 
concept of benchmarking. In order to establish a 
valid benchmark, measures must be specific, de-
fined, responsive, meaningful, comparable, non-
confounding and if external must have a system 
integrity.

3 
For example, cross emergency depart-

ment comparison of time to catheter lab for revas-
cularization of patients presented with MI will be 
useless unless the process steps involved are 
comparable or similar. In fact external validity be-
tween different organizations is difficult to achieve 
and therefore can result in validity challenges. 
 

The question is ñcan enough be accomplished by 
just working towards best practice and guidelines 
and is high level benchmarking is important to 
emergency departments and clinical medicine?ò I 
believe maintenance of knowledge is important, 
however profession and standard of practice and 
management needs to be monitored and as-
sessed. The usage of valid benchmarking allows 
us to compare our performance with previous per-
formance and with other similar institutions that 
offer similar types of patient care. Having said this, 
the government has placed greater weight and 
emphasis on benchmarking and has used this as 
a form of comparing various emergency depart-
ments in terms of their performance and funding. 
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RESEARCH 
 
 

THE ROTARY 5000  
SCREENING PROJECT IN 
SAMOA. 1. SCREENING 
STUDY FOR ANEMIA IN 
CHILDREN AND  
ADOLESCENTS 
 
Bondarenko I, Punivalu M, Patu C, Amosa F, 
Cheema S. 
 
Oceania University of Medicine, Apia, Samoa 
 
Anemia has been a public health problem in Sa-
moa as is documented in the WHO Global Data-
base on Anemia, with the occurrence in postpar-
tum women reaching 62% in 1978 and 61.2% in 
randomly selected villages in 1999

1
. The latter 

figure corresponds well with the data from Samoa 
National Nutrition Survey of 1999

2
. It has been 

over 10 years since these findings and no wide-
scale screening for blood hemoglobin has been 
performed in Samoa until the launching of the 
ñRotary 5000ò project in 2009. 
 
The ñRotary 5000ò is a community health-
screening project sponsored by the Apia Rotary 
Club. The Rotary Club is working in partnership 
with the Oceania University of Medicine, the Tu-
pua Tamasese Meaole (TTM) National Hospital, 
and has also invited other key stakeholders to par-
ticipate, including the Ministry of Health, the Kid-
ney Foundation of Samoa, and the Samoa Cancer 
Society. The goal of Rotary Project 5000 is to sys-
tematically take/provide health screening to the 
outlying and remote villages of Samoa, until a tar-
get of 5,000 people screened is reached, hence 
the name of the project. Special forms were pre-
pared for medical documentation of persons 
screened.  All relevant medical information was 
gathered and records were subjected to the same 
treatment and security of confidentiality as normal 
hospital medical records. 
 
For last two decades, the use of point-of-care test-
ing (POCT) has been expanding in most countri-
es

3
. It is now a well-established adjunct to hospital 

central laboratories (where rapid results are espe-
cially important), external primary care clinics, and 
also in general practice where tests may be car-
ried out by a practice nurse or by the doctor

4
. The 

total blood count is the most common screening 
test for almost every patient and, obviously, it 
plays an important role in POCT. However, this 
test usually requires venous blood samples, which 

confines testing to clinics and health centers. Al-
ternatively, various instruments are available for 
measuring hemoglobin alone. Some of them are 
simple to use, cheaper than total blood count ana-
lyzers and often require only one drop of capillary 
blood.  
 
It has been difficult to launch screening for anemia 
in Samoa because of the obvious technical issues 
in obtaining, handling and transporting venous 
blood samples to the TTM National Hospital labo-
ratory where a hemoglobin test could then be per-
formed. On the other hand, no portable POCT in-
strument has been previously available for doing 
blood hemoglobin tests directly in the villages. 
 
Since January 2009, the Rotary 5000 project has 
employed a novel technology for performing he-
moglobin assays on capillary blood with a portable 
POCT instrument. The HemoCue® blood hemo-
globin testing system (Ängelholm, Sweden) in-
cludes a hemoglobin analyzer and disposable 
plastic microcuvettes which contain all the re-
quired reagents pre-loaded. The cuvette serves as 
a sampling device (a drop of capillary blood is 
drained into the cuvette by capillary action), a test 
vial (where chemical reaction occurs and specific 
color develops), and a measurement cuvette (in 
which the color intensity is then measured by the 
analyzer) at the same time.   

 
The instrument calculates the hemoglobin concen-
tration in mmol/l or g/dl and displays the results in 
less than one minute. The unit is powered either 
by mains electrical supply or an AA (1.5 V) battery 
pack. It is factory-calibrated against the Interna-
tional Committee for Standardisation in Haematol-
ogy (ICSH) method according to Kwant et al.

5
 No 

further calibration by the end-user is required. Ac-
cording to a recent multi-centre evaluation study

6
, 

all hospital bench-top blood cell counters and 
HemoCue® hemoglobin system demonstrate ex-
cellent correlation and no bias from the ICSH ref-
erence method. Analytical reliability of the system 
has been found to be high

6-8 
.  

Table 1. Haemoglobin upper reference limits 

 Age and/or gender 
group  

Haemoglobin URL  

children (0.50ï4.99 
110 

children (5.00ï11.99 
115 

children (12.00ï14.99 

yrs) 
120 

non-pregnant women 

(Ó15.00 yrs) 
120 

pregnant women 110 

men (Ó15.00 yrs) 130 
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It is noteworthy that it was a previous generation 
of HemoCue® hemoglobin analyzers that was 
employed in the Samoan National Nutritional Sur-
vey of 1999

2
. The HemoCue® Hb 301 system util-

ized in the Rotary 5000 project has been opti-
mized for the use in primary care with results dis-
played in 10-15 seconds and designed for high 
ambient temperatures and humidity, which is cru-
cial for performing laboratory tests in Samoa.  
 
Patients and methods  
 
165 randomly selected children and adolescents 
(male: 74, age: 2-18 years; female: 91, age: 5-20 
years) from the villages of Lalomanu, Lotofaga, 
Saôanapu, Sataoa, Nuôusuatia, Ulutogia, Vaieôe, 
Fusi, Utogia, Safatoa, and Salamumu were ran-
domly screened for blood hemoglobin testing from 
February till September 2010. None of the female 
participants were known to be pregnant during the 
study period. The relatively low number of children 
and adolescents screened was accounted for by 
their low availability at the time of the examination 
that occurred during school hours. A drop of capil-
lary blood was obtained by puncturing a finger 
using HemoCue® Safety Lancets and directly col-
lected into a HemoCue® 301 microcuvette by cap-
illary action. Care was taken to avoid pressure on 
the finger (which could result in the dilution of cap-
illary blood by interstitial fluid). Color intensity of 
the reagents in the cuvette was measured at two 
wavelengths at a time to provide correction for non
-specific turbidity (due to leukocytes and possible 
lipemia). Each hemoglobin concentration was re-
corded in the participant data card. The upper ref-
erence cut-off hemoglobin values for children and 
adolescents (Table 1) were accepted according to 
WHO Global Database on Anemia (adapted from 
9
, in our modification). 

 
Quality control tests were performed using Euro-
Trol (The Netherlands) reference materials. Qual-
ity control samples (aliquots of sterile hemolysed 
blood) were treated at the OUM laboratory the 
same way as participantsô blood. Additionally, 10 
cuvettes were used to assess within-run repro-
ducibility of the assay by a person previously not 
familiar with the HemoCue® hemoglobin system. 
 
Statistical data processing was performed using 
Medcalc® software (Leuven, Belgium). Wilcoxon 
test was used for estimating the differences be-
tween variables. 
  
Results  
 
Overall, the blood hemoglobin levels in the 
screened cohort have found to be close to the 
lower reference limit provided by Heil et al.

10
 and 

the manufacturer of the hemoglobin system
11

 
(mean ± SD: 120.0 ± 10,8 g/l, 95% CI:  118,4 to 

121,7 g/l). The distribution pattern of the values is 
shown in Figure 1.  
Figure 1. Histogram of blood hemoglobin values in 

the screened children and adolescents.  

Note: Lines with the dots on top indicate normal 
distribution. 

 
The proportion of anemia in the screened children 
and adolescents appeared to be high. In total, 68 
cases of anemia (41,2%) have been detected 
(males: 28, i.e. 37,8% of all males, females: 40, 
i.e. 44% of all females). Elder adolescent group 
(over 12 years) have demonstrated a slightly 
higher percentage of anemia cases (44%) than 
younger children (38,4%, p> 0,05). 
 
Anemia has been detected at quite a high rate in 
each age subgroup except children under 5 years 
of age, in which only one child with normal hemo-
globin occurred (Table 2). 
 

Table 2. Anemia in different age groups of the 
screened children  

Quality control study has demonstrated that the 
HemoCue® Hb 301 system exhibited an excellent 
within-run reproducibility (CV: 0,9%) even when 
used by an inexperienced person, and all the data 
of within-run and between-run measurements of 
the EuroTrol Hb quality control material have been 
within the assigned reference range. 
 
 

Gen-
der  

Occurrence of anemia (number and  
percentage) in age groups: 

under 5 
yr (n = 1) 

5-11 yr  
(n = 73)   

12-14 yr 
(n = 58)  

15 yr 
and 
over (n 
= 33) 

Male 0 14 (36,8%) 6 (30%) 8 
(53,3%
) 

Fe-
male  

0 14 (40%) 19 (50%) 7 
(38,9%
) 
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Discussion  
 
The screening study, albeit involving a small 
group, has discovered a high occurrence of ane-
mia in Samoan children and adolescents. Ed-
mond

12
 has detected a 20 per cent prevalence of 

anemia in the Aboriginal communities of Australia 
using the HemoCue® system; obviously, both 
Mackerras and Kiernanôs

2
 and the Rotary 5000 

screening demonstrate a much higher rate ob-
tained with comparable laboratory technologies. 
Moreover, a worrisome finding is the lack of a nor-
mal physiological trend to the increase of blood 
hemoglobin level with age in the screened Sa-
moan adolescents.  
 
Of all villages screened, Lalomanu children and 
adolescents exhibit higher hemoglobin values 
than those in other ten villages (p<0,05). In order 
to make any conclusions on the reason for such a 
difference, a further study of the origin of detected 
anemia should be conducted. In fact, the screen-
ing test used could not suggest etiology of anemia 
(iron-, vitamin B12-, folic acid-deficient or others), 
however, the present study demonstrates a high 
significance of anemia in all age groups of the 
screened children and adolescents and helps cre-
ating a group that requires further clinical exami-
nation.  
 
The HemoCue® Hb 301 analyzer has demon-
strated an excellent reproducibility of measure-
ments. In contrast to the findings by Henderson 
and Irwin

13
 and Nguen

14
, we have not observed 

any influence of heat and humidity on the quality 
of analyses. The major obstacle for the authors to 
achieve a high reproducibility of the assay was, 
apparently, that they have kept HemoCue® cu-
vettes outside the desiccant-equipped container 
for a period of a few hours to a few days, which 
was contradictory to the manufacturerôs instruc-
tions. 
 
Conclusions  
 
A significant occurrence of anemia detected in a 
relatively small random group of Samoan children 
and adolescents dictates the need in expanding 
the screening for anemia in Samoa. Inclusion of 
adults into subsequent screening is required as 
well. 
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Abstract  
 
Successful elimination of lymphatic filariasis (LF) 
requires a multi-faceted approach.  In Samoa, 
persistent transmission in residual areas, despite 
many years of mass drug administrations (MDAs), 
may be in part due to systematic MDA non-
compliance of infected individuals.  These indi-
viduals could potentially remain as reservoirs of 
infection, thus impeding successful elimination of 
LF in Samoa.  Data were available for five villages 
where epidemiological prevalence studies are cur-
rently being conducted.  Individuals testing posi-
tive for LF and children aged 7 to 10 years were 
asked to participate in a small questionnaire de-
signed to ascertain: 1) level of knowledge of LF, 
(2) compliance, and, (3) a small number of select 
risk factors.  For the dataset from infected per-
sons, there was a significant association between 
MDA compliance and knowledge of LF and, for 
the children, this association also extended to use 
of mosquito protection.  Of those infected, 33% 
admitted to being systematically non-compliant.  
This exploratory study highlights the need for re-
structuring current educational campaigns and 
their deliverance to appropriately target children 
and the systematically non-compliant infected indi-
viduals.  In order to improve compliance, focus 
needs to be on motivation by informing the indi-
viduals of the benefits of MDA compliance versus 
the dire effects of disease.  These findings are 
critical for the Samoan LF program and should 

help initiate updating current educational material 
to improve compliance.  Without securing higher 
rates of compliance amongst those infected, suc-
cessful elimination of LF in Samoa will be chal-
lenging. 
 
Introduction  
 
Lymphatic filariasis (LF) is a mosquito-transmitted, 
parasitic disease caused by the filarial nematodes 
Wuchereria bancrofti (commonly referred to as 
bancroftian filariasis), Brugia malayi, and 
Brugia timori

1
.  LF continues to be a major cause 

of morbidity worldwide with currently 128 million 
people infected and an estimated 1.3 billion peo-
ple at risk of exposure

2
.  Of those infected, 40 mil-

lion face incapacitation and disfigurement
4
.  Con-

sequently, LF is ranked by the World Health Or-
ganization (WHO) as the second-leading cause of 
permanent disability worldwide, after mental ill-
ness 

2
. 

 
In 1997 the 50

th
 World Health Assembly forum 

acknowledged the morbidity and socioeconomic 
costs of LF, the general lack of awareness of the 
disease and the potential for its eradication

3
.  Sub-

sequently, in 1999, the Global Program to elimi-
nate LF (GPELF) 

4
, and the Pacific Program for 

the Elimination of LF (PacELF)
5
 were formed.  

Both programs have employed mass drug admini-
strations (MDAs) with accompanying vector con-
trol, where appropriate, to reduce LF prevalence 
below a transmission threshold 

4, 5
.  Importantly for 

the present paper, successful elimination has 
been linked to community involvement and MDA 
compliance 

6-8
, where untreated cases remain as 

disease reservoirs
9, 10

. 
 
Sixteen of the 22 countries in the Pacific, falling 
under the jurisdiction of PacELF, were classified 
as endemic for bancroftian filariasis

11
.  Five of 

these, including Samoa, have completed at least 
the obligatory five rounds of MDA and were re-
cently assessed for their post-campaign preva-
lence

12
.  The investigation revealed a low level 

persistence of LF transmission in Samoa
12

, con-
sistent with earlier reports of resurgence in Sa-
moa

13
, and thought to be the result of residual 

groups of non-compliant, infected individuals
12

.  
This reported persistence of transmission in Sa-
moa emphasizes the need for community surveys 
to ascertain levels of MDA compliance and gen-
eral awareness of LF.   
 
Due to this need for further information and under-
standing about MDA compliance, the present pa-
per is an exploratory study that assesses the links 
between levels of knowledge and awareness of 
LF and MDA compliance in a group of infected 
individuals.  Additionally, since ongoing educa-
tional campaigns may be required to ensure that 
the younger population remains aware of the im-
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portance of MDAs and disease, a group of chil-
dren born after the formation of PacELF (7 to 
10 years), was also assessed for these character-
istics.   
 
Materials and Methods  
 
Study Population 
 
Data was available for five villages where epide-
miological prevalence studies are currently being 
conducted (by HJ) under human ethics approval 
number H1423, as approved by the James Cook 
University Research Human Ethics Committee 
(Figure 1).  The current study protocol was also 
reviewed by the Samoan Ministry of Health for 
approval prior to commencing the research.   
In these villages, TV and radio are key media 

for the provision of information to the popula-
tion generally, i.e. the study area is not iso-
lated from information about LF and LF elimi-
nation programs, as are more remote parts of 
the country.  Data were available for two 
groups in the population: 

¶ CFA positive group:  Individuals who 
tested positive for circulating filarial anti-
gen (CFA) during the epidemiological 
study were asked to participate in a 
brief survey, regardless of their age 
(Table 1a). 

¶ Children aged 7 to 10 years:  All chil-
dren aged between 7 and 10 years 
were also asked, through their parents 
and carers, to participate in a similar 
brief survey (Table 1b). 

 
Ongoing transmission in the 5 study villages 
was defined in two ways: 
1. Based on the detection of microfilarae-

mic (Mf) positives
4
; residents from vil-

lages with Mf positive people were clas-

sified as ñhigh Mf prevalenceò and those 
from areas where no Mf people were 
detected were classified as ñlow Mf 
prevalenceò; and, 

2. Based on the presence of CFA positive 
children

4
; residents from villages where 

CFA prevalence in children exceeded 
1% were classified as ñhigh prevalenceò 
and those where CFA prevalence was 
below 1% were ñlow prevalenceò. The 
threshold set by the WHO for ongoing 
transmission is Ó 0.1% of CFA positive 
children born after the initiation of effec-
tive MDAs

4
.  For this study a slightly 

higher threshold of Ó 1% was set to be 
confident that transmission was occur-
ring.  The areas are referred to as ñhigh 
CFA prevalenceò or ñlow CFA preva-
lenceò. 

 
Defining MDA Compliance 
 
Individuals who had participated in Ó 1 MDA 
were considered compliant, regardless of 
whether they participated every year.  Those 
who did not participate in any MDA were re-
corded as ñsystematically non-compliantò.  
This definition was crucial since only those 
systematically non-compliant are deemed the 
true reservoirs of infection and contribute to 
persistent transmission

10
.  This is because 

those who are sporadically non-compliant 
would have received treatment at some point 
in time

14
. 

 
Since retrospective studies have limitations 
concerning recall bias, in order to prompt a 
participantôs memory (especially the children), 
participants were shown the tablets when 
asked if they participated in MDAs.  Most im-
portantly, participants were asked if they 
ñswallowedò the tablets given to them, since 
there have been differences noted between 
the distribution of tablets and their consump-
tion

15, 16
. 

 
Questionnaire 
 
Prototype questionnaires underwent rigorous pilot 
testing prior to their application in the field.  Per-
sonnel with a long-standing association with public 
health programs edited the questionnaires based 
on their experiences and cultural understanding.  
Trial interviews were conducted with volunteers 
who were either members of staff or younger 
members of their respective family.  From this, 
minor changes were made and both question-
naires were translated into Samoan.  Samoan 
staff members from the Ministry of Health gener-
ously volunteered to assist the researchers to con-
duct the interviews.  F Maiava translated the an-
swers into English. 

Figure 1.  Location of the 5 study villages in Samoa.  
On Savaiôi, the two villages were Tafua and Puapua.  
On Upolu the three villages chosen were Fasitoo-Tai, 
Siufaga and Falefa.  The capital city, Apia, is included 

on the map as a reference. 
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Questions asked of CFA positive individuals 
were designed to ascertain their level of 
knowledge of LF and to assess contributing 
factors for MDA non-compliance.  The ques-
tions were: 
1. Do you swallow the tablets from Mass 

Drug Administrations? 
2. Have you heard of lymphatic filariasis? 
3. Do you know how lymphatic filariasis is 

transmitted? If óyesô, how? 
4. Do you use protection against mosqui-

toes? If óyesô, what 
type? 

5. Have you tested 
positive for infection 
previously?  If óyesô, 
when (which year/)? 

 
The questionnaire de-
signed for the children 
aged 7 to 10 years was a 
truncated version of the 
questionnaire for CFA posi-
tive adults and older chil-
dren to predominantly as-
certain the level of knowl-
edge and MDA participa-
tion.  The questionnaire was administered by Sa-
moan staff members of the Ministry of Health.  
Every child residing in the village was asked to 
participate.  Children were either interviewed in 
their place of residence or at their respective pri-
mary school if they attended.  Prior to the inter-
view process verbal consent was obtained from a 
parent or guardian.  In addition, for those children 
attending school, permission was also sought 
from the school principal. The questions were: 

1. Do you swallow the tablets that are given 
out? (Health worker shows the child the 
tablets). 

2. Have you heard of lymphatic filariasis? 
3. Do you know how you get lymphatic  

filariasis? If óyesô, How? 

4. Do you use protection 
against mosquitoes? If óyesô, 
what type? 
 
Statistical Analysis 
 
Data was analysed using Stata 
(version 9.0).  For continuous 
data (age) means were com-
pared using t-tests.   
 
For categorical data, logistic 
regression was used in uni-
variable analyses.  In the chil-
dren aged 7 to 10 years, the 

association between MDA compliance and 
whether the child had heard of LF (key  
 
independent variable) was assessed as well as 
potential confounding variables including gender, 
age, use of mosquito protection and number of 
residents in the household.  For the CFA positive 
group, available data also described socio-
economic variables including employment, 
amount of time spent around the home or away 
from the home at work, whether their leisure time 
was spent predominantly indoors or outdoors, and 
whether they had tested positive for LF in previous 
years. 
 

In multivariable logistic regressions, the effects 
of potential confounders on the association 
between MDA compliance and whether the 
child or adult had heard of LF were assessed 
by stepwise inclusion of each variable in the 
model.  A potential confounding variable was 
defined as one that caused a change of +/- 
5% in the odds ratio. 
 
Separate analyses were performed to com-
pare areas with high and low Mf prevalence 
and to compare areas with high and low CFA 
prevalence. 
 

Mf = microfilaraemic 
**CFA = circulating filarial antigen 

Table 1b:  Demographics of children aged 7 to 10 years participating in the question-
naire (n=309).  Ongoing transmission was defined as village of residence having either 
detectable Mf positives (high or low) or Ó 1% CFA prevalence in children aged 

Ò 10 years
4
. 

*Mf = microfilaraemic 
**CFA = circulating filarial antigen 

Table 1a:  Demographics of CFA positive individuals participating in the question-
naire (n=153).  Ongoing transmission was defined as village of residence having 
either detectable Mf positives (high or low) or Ó 1% CFA prevalence in children 

aged Ò 10 years4. 

  Mf* high  Mf* low  CFA** high  CFA** low  

Male 73 39 97 15 

Female 32 9 37 4 

Total participants  105 48 134 19 

Median age, years 36 37 36 47 

Age range, years 5-90 2-79 2-90 4-79 

 
 
Characteristic  Mf* high  Mf* low  CFA** high  

 
 
CFA** low  

Male 64 109 111 62 

Female 55 81 84 52 

Total  
Participants  119 190 195 114 
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Results  
 
CFA positive group 
 
Uni-variable analyses 
Of 153 participants in this group, 69% 
(n=105) were from villages in areas with high 
Mf prevalence and of these the majority 
(88%) were from villages in areas with high 
CFA prevalence (Table 1a).  Comparing ar-
eas with high prevalence to areas with low 
prevalence, for both Mf and CFA, there was 

no statistically signifi-
cant difference be-
tween the proportions 
of males and females 
(P=0.129 and P=0.546 
respectively).  The av-
erage age of partici-
pants when defining 
the groups by high or 
low Mf prevalence was 
also similar (35 years 
and 38 years respec-
tively) (t=0.74; 
P=0.459).  However, 
the average age of par-
ticipants in the high 
CFA prevalence group 
(35 years) was less 
than the average age 
in areas with low CFA 
prevalence (46 years) 
(t=2.47; P=0.015). 
 
Among the 153 CFA 
positive participants, 
67% (n=103) reported 
MDA compliance and 
56% (n=86) had heard 
of LF.  In uni-variable 
analyses, those who 
reported that they had 
heard of LF were 
around three times 
more likely to report 
MDA compliance than 
those who had not 
heard of LF 
(P=0.005; Table 2).  
Furthermore, there was 
a similarly strong asso-
ciation between self-
reported MDA compli-
ance and whether the 
participant had heard 
of the national LF pro-

gram (P=0.003; Table 2).  However, it is of 
interest that among those who stated that 
they had not heard of LF, 37% reported they 
had heard about the national LF program, 
while just 14% of those who had heard of LF 
said they had not heard about the national 
program (data not shown). 
 
Of the 86 participants who had heard of LF, 
57% (n=49) said they knew how it is transmit-
ted with most of these (94%=46/49) reporting 
they believed mosquitoes transmitted it.  Al-
though there was no statistically significant 

Factor Value MDA com-
pliance 

OR 95%-CI P*   

    No Yes       

Have you 
heard of 
LF? 

No 30 37 1.0     

Yes 20 66 2.7 1.3-5.4 0.005 

Heard of 
national 
pro-
gramme? 

No 26 28 1.0     

Yes 24 75 2.9 1.4-5.9 0.003 

Use mos-
quito pro-
tection? 

No 11 21 1.0     

Yes 39 82 1.1 0.5-2.5 0.818 

Gender Male 32 80 1.0     

  Female 18 23 0.5 0.2-1.1 0.076 

Age           
(continuou
s variable) 

Mean 30 39 |t|=2.79     

SD 19 18     0.006 

Number of 
residents 
in the 
household 

2-5 11 36 1.0     

6-10 27 48 0.5 0.2-1.2   

Ó  11 12 19 0.5 0.2-1.3 0.244 

Paid em-
ployment 

Unem-
ployed 

26 39 1.0   
  

  Employed 11 11 0.7 0.3-1.8   

  Farmer/
plantation 

13 53 2.7 1.2-6.0 0.007 

Hours 
spent at 
home 

< 4 hours 27 60 1.0     

4 hours or 
more 

23 43 0.8 0.4ð1.7 0.619 

Hours 
spent at 
work 

Do not 
work 

29 45 1.0   
  

< 4 hours 1 13 8.4 1.0-67.5   

4 hours or 
more 

20 45 0.2 0.7-2.9 
0.033 

Where 
leisure 
time 

Indoors 28 52 1.0     

Outdoors 7 20 1.5 0.6-4.1 0.378 

CFA previ-
ously 

No 45 76 1.0     

  Yes 5 27 3.2 1.1-8.9 0.026 

Table 2:  Odds ratios (ORs) and 95% confidence intervals (95%-CI) for factors compared with MDA compliance in 
153 CFA positive individuals in five Samoan villages as determined with uni-variable regression modelling.  Signifi-
cant associations (P<0.05) for MDA compliance (key independent variable) are highlighted in bold text. 

* Likelihood-ratio chi
2 



16      Samoa Medical Journal 

  

association between MDA compli-
ance and self-reported use of any 
mosquito protection (P=0.818; 
Table 2), the majority of the sam-
ple (79%=121/153) reported they 
used some form of mosquito pro-
tection and most of these (84%
=102/121) said they used a bed 
net. 
 
The data show that those who 
reported MDA compliance tended 
to be older (39 years compared 
with 30 years; P=0.006) and more 
likely to be farmers or plantation 
workers compared with those who 
were unemployed 
(P=0.012; Table 2).  There was no 
significant association between 
MDA compliance and spending 
more time outdoors 
(P=0.378; Table 2).  Thirty two 
participants reported testing posi-
tive for CFA in previous years.  Of 
these, 53% (n=17) reported they had heard of 
LF, 69% (n=22) had heard about the national 
program and 59% (n=19) reported they initially 
tested positive during the years from 2005 to 
2007.  Those previously CFA positive were 
more likely to report MDA compliance (84%
=27/32; P=0.026; Table 2).  The data also ap-
pear to indicate that women tended to be less 
likely than men to report MDA compliance 
(P=0.076; Table 2).  Finally, those who were 
employed tended to be more likely to report 
MDA compliance (OR=1.8, 0.9-3.5, P=0.099), 
although the association was not statistically 
significant (data not shown). 
 
Multi-variable analyses 
The results of multiple logistic regressions are 
tabulated (Table 3).  To assess the impact on 
the association between MDA compliance and 
knowledge of LF, potential confounders were 
added one at a time sequentially in the regres-
sion model.  Inclusion of the variables: age, 
gender, previous CFA positivity, hours spent at 
home and hours spent at work each caused 
changes of +/- 5% in the OR.  Although the 
association weakened, those who reported 
that they had heard of LF remained signifi-
cantly more likely to report MDA compliance 
than those who had not heard of LF 
(P=0.034; Table 3).  The association remains 
strong when data were analysed for areas with 
high Mf prevalence (P=0.042) or CFA preva-
lence (P=0.020), but when data for areas of 
low Mf/CFA prevalence were analysed there 
was no association (P=0.56 and P=0.97 re-
spectively; Table 3). 
 
Children aged 7-10 years 

 
Uni-variable analyses 
Of the 309 children surveyed, 39% (n=119) 
were from villages in areas with high Mf preva-
lence (Table 1b).  Comparing areas with high 
Mf prevalence to areas with low Mf preva-
lence, there was no statistically significant dif-
ference between the proportions of males 
(54% and 57% respectively) and females 
(46% and 43% respectively) (P=0.537).  Al-
most two-thirds (63%) of the 309 children were 
from villages in areas with high CFA preva-
lence (Table 1b).  Areas with high CFA preva-
lence also had similar proportions of males 
and females in the sample (57% and 43% re-
spectively) as areas with low CFA prevalence 
(54% males, 46% females; P=0.665). 
 
Among the children, 48% (n=147) reported 
MDA compliance and 27% (n=84) had heard 
of LF.  In uni-variable analyses, those who 
reported that they had heard of LF were also 
around three times more likely to report MDA 
compliance than those who had not heard of 
LF (P<0.001; Table 4). 
 
Of the 84 children who had heard of LF, 35% 
(n=29) said they knew how it is transmitted 
with the majority (93%=27/29) reporting they 
believed mosquitoes transmitted it.  Unlike the 
infected group, the association between MDA 
compliance and self-reported use of any mos-
quito protection among the children was statis-
tically significant (P<0.001; Table 4).  Addition-
ally, the majority of the children (84%
=261/309) reported they used some form of 
mosquito protection and most said they used a 

Factor Value N OR 95%-CI P* 

Sample 
overall 

  153 2.4 1.1-5.3 0.034 

Mf 
preva-
lence 

High 105 2.9 1.0-7.9 0.042 

  Low 48 1.6 0.3-7.8 0.560 

CFA 
preva-
lence 

High 134 2.8 1.2-6.6 0.020 

  Low 19 1.1 0.0-
105.7 

0.970 

Table 3:  Odds ratios (ORs) and 95% confidence intervals (95%-CI) for fac-
tors compared with MDA compliance in 153 CFA positive individuals in five 
Samoan villages as determined with multivariable logistic regression model-
ling.  The effects of potential confounders on the association between MDA 
compliance and knowledge of LF were assessed in the sample overall, in 
analyses restricted to areas where Mf prevalence was high and to where it 
was low and where CFA prevalence was óhighô and where it was ólowô.  Sig-
nificant associations (P<0.05) with MDA compliance are highlighted in bold 

text. 

* Likelihood-ratio chi
2
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bed net (78%=203/261). 
 
The data also indicate that those children liv-
ing in crowded houses with 6-10 residents 
tended to be significantly less likely to report 
MDA compliance (P=0.038; Table 4).  For ex-
ample, those children living in houses with 6-
10 residents were around half as likely as 
those living in houses with 2-5 residents to 
report MDA compliance.   There were no sta-
tistically significant differences between those 
who reported MDA compliance and those who 
did not in terms of gender and age (Table 4). 
 
Multi-variable analyses 
To assess their impact on 
the association between 
MDA compliance and knowl-
edge of LF, potential con-
founders were added one at 
a time sequentially in multi-
ple logistic regressions 
(Table 5).  Only the variable 
óuse mosquito protectionô 
caused a change of +/- 5% in 
the OR.   In multi-variable 
analysis with óuse mosquito 
protectionô included as a con-
founder, those who reported 
that they had heard of LF 
remained significantly more 
likely to report MDA compli-

ance than those who had not 
heard of LF 
(P<0.001; Table 5).  Unlike 
the data from infected per-
sons, the association is 
stronger where data for ar-
eas with low Mf prevalence 
are considered alone 
(P=0.003) and is around the 
same level, and statistically 
significant, in areas with both 
high (P=0.003) and low 
(P=0.016) CFA prevalence 
(Table 5). 
 
Discussion  
 
This exploratory study under-
lines the link between knowl-
edge and awareness of LF 
and compliance with treat-
ment campaigns in Samoa.  
This observation between 
knowledge of LF and/or na-
tional campaigns and MDA 
compliance is not a new con-
cept for the global LF pro-
gram

16-23
 and, in fact, health 

education and information 
has been identified as a crucial accompani-
ment to MDA campaigns and other public 
health programs 

7, 24-27
. Initially, for the LF pro-

gram, population compliance was reliant on 
the high prevalence of chronic cases, serving 
as an incentive for community participation, 
and initial comprehensive educational cam-
paigns

28
.  As disease prevalence declines, it 

becomes challenging to convince asympto-
matic individuals to consume tablets because 
of the misconception that only those with visi-
ble signs of disease are infected

29, 30
.  As 

prevalence of LF decreases the need to target 
these systematically non-compliant individuals 

Factor Value MDA compli-
ance 

OR 95%-CI P*   

    No Yes       

Have you 
heard of LF? 

No 135 90 1.0     

Yes 27 57 3.2 1.9-5.4 < 0.001 

Use mosquito 
protection? 

No 39 9 1.0     

Yes 123 138 4.9 2.3-
10.4 

< 0.001 

Gender Male 92 81 1.0     

  Female 70 66 1.1 0.7-1.7 0.765 

Age   
(continuous 
variable) 

7 36 35 1.0     

8 39 45 1.2 0.6-2.2   

  9 44 36 0.8 0.4-1.6   

  10 43 31 0.7 0.4-1.4 0.481 

Number of 
residents in 
household 

2-5 26 34 1.0     

6-10 108 77 0.5 0.3-1.0   

  Ó  11 28 36 1.0 0.5-2.0 0.038 

Table 4:  Odds ratios (ORs) and 95% confidence intervals (95%-CI) for fac-
tors compared with MDA compliance in 309 children (aged 7 to 10 years) in 
five Samoan villages as determined with uni-variable regression modelling.  
Significant associations for MDA compliance (key independent variable) are 

highlighted in bold text. 

* Likelihood-ratio chi
2
 

Factor Value N OR 95%-CI P* 

Sample overall   309 3.0 1.7-5.2 < 0.001 

Mf prevalence High 119 1.9 0.8-4.7 0.139 

  Low 190 4.1 2.0-8.4 < 0.001 

CFA prevalence High 195 3.0 1.5-6.3 0.003 

Low 114 2.8 1.2-6.6 0.016 

Table 5:  Odds ratios (ORs) and 95% confidence intervals (95%-CI) for factors com-
pared with MDA compliance in 309 children (aged 7 to 10 years) in five Samoan vil-
lages as determined with multivariable logistic regression modelling.  The effects of 
potential confounders on the association between MDA compliance and knowledge 
of LF were assessed in the sample overall, in analyses restricted to areas where Mf 
prevalence was high and to where it was low and where CFA prevalence was óhighô 

and where it was ólowô. 

* Likelihood-ratio chi
2
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escalates.  Health education needs to refocus 
on the effects of disease in those asympto-
matic

29
. 

 
In 1999, Samoa was the first country to con-
duct MDAs under the direction of the WHO

4,31
.  

The reported MDA coverage for the 5 rounds 
conducted in Samoa from 1999 to 2003 was 
90%, 57%, 68%, 60% and 80% respectively

12, 

32
.  It is believed that sustained MDA coverage 

> 80% annually for 4 ï 6 years is required in 
order to interrupt transmission of LF

33
.  It could 

be speculated that, since only 2 of the 5 
rounds achieved this target, low MDA cover-
age could be a contributing factor to persistent 
transmission.  Additionally, drug distribution for 
MDA campaigns in the South Pacific did not 
generally enforce directly observed therapy 
(DOT) and thus it is unknown whether drugs 
were consumed which could further affect 
MDA coverage percentages

12
.  Lack of compli-

ance was attributed to, in the current explora-
tory study, a lack of knowledge concerning LF.  
This highlights a critical niche for the Ministry 
of Health to design innovative educational 
campaigns to optimize targeting those non-
compliant. 
 
Education campaigns prior to the implementa-
tion of each MDA were mandatory for Samoa 
and were based on materials supplied by 
PacELF.  PacELF designed information, edu-
cation and communication (IEC) materials for 
all Pacific countries when it was first initiated

32
.  

IEC materials included pamphlets, posters, 
and T-shirts which, in 2003, were updated 
from the dire effects of filariasis morbidity to 
more positive images of children and adults 
taking the medication

32
.  Interestingly, another 

means for the community to gain information 
concerning LF elimination is via the PacELF 
website and, despite logistical difficulties of 
internet access, quite a large proportion of 
those who access the website reside in the 
Pacific Islands

32
.  In Samoa, additional educa-

tion measures included radio-talk back shows, 
TV live panels, pamphlets, and calendars 
demonstrating rugby players swallowing the 
tablets.  Radio-talk back shows allowed indi-
viduals to telephone and raise queries con-
cerning the disease and upcoming MDAs.  
The live TV panel involved discussions be-
tween doctors, nurses and health officers with 
community leaders to raise awareness of the 
disease and the forthcoming MDA.  Since ac-
cess to technology is limited in areas of Sa-
moa, some isolated residents relied on word of 
mouth, via relatives or village mayors.  The 
effects of education campaigns on general 
knowledge within the community were not for-
mally assessed in Samoa using knowledge 
attitude and practice (KAP) community sur-

veys (WHO Samoa, personal communication 
by F. Maiava), which have been shown to sig-
nificantly improve MDA compliance in Indone-
sia

34
. 

 
In May 2008, a Communication for Behavioral 
Impact (COMBI) study was conducted in two 
villages in Samoa, one with high Mf preva-
lence and the other with zero Mf prevalence 
prior to the June MDA.  The purpose of the 
study was to assess the behavior of people in 
their daily lives and how this impacts on their 
compliance with MDA.  The main findings from 
this study were:  
1. Higher rates of compliance could be 

achieved if drugs were distributed on 
the weekend;  

2. The maximum impact of awareness of 
upcoming MDAs was mornings for radio 
media and evenings for TV media; and  

3. Higher rates of compliance could be 
secured if health professionals/
personnel distributed drugs rather than 
people elected from the community 
(WHO, personal communication by 
F. Maiava).   

 
The success of the high MDA coverage that 
followed was to some part attributed to the 
findings of the COMBI study, which were im-
plemented for the June MDA.  However, since 
only 2 villages were assessed because of time 
constraints, much larger COMBI studies 
should be conducted in the future.  In addition, 
the findings from the current exploratory study 
argue for this necessity and for the reassess-
ment of current means to disseminate the edu-
cational message.   
 
Of concern, in the current study in Samoa, 
only 67% of infected people and 48% of chil-
dren were recorded as MDA compliant.  Con-
sequently, those 33% systematically non-
compliant infected individuals remain as reser-
voirs of infection contributing to the persistent 
transmission observed in Samoa and, thus, 
impeding successful elimination of LF

8
. Fur-

thermore, although those who had tested CFA 
positive in previous years were significantly 
more likely to be compliant, even more alarm-
ing is that 16% (n=5) still admitted to having 
never participated in MDAs.  Whether these 
individuals, after initially testing positive, were 
compliant with their own individual treatment 
program is unknown. 
 
The data indicate that the lack of MDA compli-
ance could be due to a lack of knowledge con-
cerning the disease, since those who had 
heard of LF were three times more likely to be 
MDA compliant, which was also the case for 
children (Tables 2 and 4).  However, further 
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studies must also focus on beliefs, since this 
can be a strong driving force for drug adher-
ence

35, 36
.  The link between knowledge and 

compliance is a crucial finding for the Samoan 
LF program, as it highlights the necessity to 
either implement further educational cam-
paigns or to reassess the existing ones in 
terms of reaching the target audience appro-
priately.  This is especially highlighted by the 
discrepancy between people having heard of 
the disease, but not the national program to 
eliminate LF (14%).  Furthermore, of those 
who had tested CFA positive in previous 
years, only 53% had heard of LF and 69% of 
the national LF program.  This is very disap-
pointing considering these individuals remem-
bered testing positive, but did not understand 
the significance.  These people require imme-
diate attention. 
 
The fact that, for the dataset from infected per-
sons, the link between knowledge of LF and 
compliance remained strong in areas of high 
Mf or CFA prevalence in children (Table 3) is 
encouraging news for the Samoan LF pro-
gram.  It means that if these areas of residual 
endemnicity are targeted with appropriate edu-
cation campaigns and health promotion mod-
els, then levels of MDA compliance should 
increase.  Ideally this will decrease preva-
lence.  Why, for the dataset from children, this 
significant relationship was not observed in 
areas of high Mf prevalence is unknown 
(Table 5).  It could be speculated that in areas 
of high Mf prevalence there is a reduced num-
ber of children attending school because such 
areas are usually associated with poorer so-
cioeconomic standards

16, 37-39
 Consequently, 

children would be less likely to recognize the 
association between treatment and disease.  
However, school attendance figures were not 
confirmed and, thus, the differences in the 
strength of association between understanding 
disease and complying with the MDA in differ-
ent prevalence areas should be further stud-
ied. 
 
Individuals within villages with a lower socio-
environmental composite index usually repre-
sent areas of higher LF endemnicity

37
.  Fac-

tors such as overcrowding, poor sanitation, 
little education, and poor housing construction 
contribute to a lower composite index

38, 39
 This 

is interesting since, in the current study, chil-
dren from crowded households with a larger 
number of residents (6-10 people) were about 
half as likely to be MDA compliant than those 
children residing in households with 
<6 residents (Table 4).  This raises some im-
portant questions regarding why these chil-
dren are less likely to be compliant. 
 

Overall, the publicity campaigns preceding the 
annual MDAs in Samoa appeared quite com-
prehensive involving a range of media.  There-
fore, in Samoa, efforts must be concentrated 
on assessing why the message is not being 
received and why these individuals are sys-
tematically non-compliant.  Is it because those 
non-compliant do not have access to media?  
Is it because the message itself is not perti-
nent?  Is it because the message is not ade-
quately targeting those non-compliant or 
young children?  Is the compliance status of 
children related to that of their parents?  
These questions could be explored using fo-
cus group discussions involving the commu-
nity, trained health workers, and social scien-
tists

24, 25, 29, 40-45
 These focus group discus-

sions could also include those individuals 
identified as systematically non-compliant to 
discover the reasons behind this.  As part of 
these discussion groups, the beliefs of the 
participants need to be explored using qualita-
tive research methods, as cultural and reli-
gious beliefs can be a driving force for drug 
adherence (western vs. non-western medi-
cine)

35
. 

 
The data emphasizes the necessity for target-
ing these areas of residual endemic foci with 
appropriate education campaigns, health pro-
motion models, and qualitative research to 
understand the reasons behind non-
compliance.  Specific communication exer-
cises targeted to problem areas has shown 
improved MDA compliance in Kerala, India

46
.  

Secondly, successful elimination of LF in Tan-
zania has been in part attributed to community 
acceptance of the prevention and control ac-
tivities via targeted educational campaigns

28
.  

In Samoa, new educational campaigns need 
to address: strategies to motivate participation, 
innovative public health messages, and differ-
ent ways to disseminate the health messages.  
Most importantly, qualitative research must be 
conducted to explore the reasons for non-
compliance. 
 
Dissemination of the health message can in-
clude the use of church groups, which has had 
some success in India

20
, schoolchildren

40, 47-50
 

or known members of the community
16, 51

. The 
latter has been identified as unsuitable for Sa-
moa in the recent COMBI survey and, poten-
tially, use of non-medical staff can result in 
misunderstandings concerning health mes-
sages

20
.  Secondly, use of church groups may 

be inappropriate in areas where there are reli-
gious differences, since it has been shown in 
the OCP that people of differing religious de-
nominations are reluctant to consume tablets 
distributed by a different church group

51
.  In 

addition, the credibility of the source and the 
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personôs status in the community must also be 
considered.  Interestingly, in Samoa, drug dis-
tributors consist of health personnel, assisted 
by womenôs committees and, in some areas, 
church groups.  Whether the choice of dis-
tributor has a direct effect on compliance in 
Samoa is yet unknown, but requires further 
investigation.  
 
Another important finding warranting attention 
is that the older age group who were em-
ployed tended to be compliant (Table 2).  
Whether this was because of a wider knowl-
edge base, social contact with other co-
workers, or a higher level of education is un-
known and warrants further investigation.  It 
has been found previously that awareness of 
protection against mosquito biting was posi-
tively associated with better education and 
employment of the head of the household

38
.  

Whether this finding is transferable to MDA 
compliance is unknown, but in Sri Lanka those 
earning a middle income were found to have 
higher compliance than the lower income 
earners

16
.  The finding from the current study 

could be exploited to ascertain why employed 
personnel are more likely to be MDA compli-
ant.  There were no significant associations 
between compliance and whether an individ-
ual spent more time indoors or outdoors 
(Table 2). 
 
Males tended to be compliant, albeit not at a 
significant level (Table 2).  This finding is inter-
esting since men in Samoa have a three to 
five-fold higher Mf prevalence than females

31
.  

Consequently, the higher MDA compliance 
reported for males is encouraging news for the 
Samoan LF program.  The higher rate of non-
compliance in females also correlated with 
other studies in Haiti, Sri Lanka and India

16, 52, 

53
.  It has been speculated that the higher 

rates of non-compliance in women could be 
due to previous decisions to not treat women 
of reproductive age or because the drugs are 
not distributed to pregnant women

52
.  However 

in Samoa, those women who are not excluded 
due to the aforementioned reasons do have 
higher compliance rates than men (WHO, per-
sonal communication by F. Maiava), which is 
possibly the cause of the higher infection 
prevalence in the male demographic group

31
.  

Other possible reasons for the lower compli-
ance in females observed in the current ex-
ploratory study could relate to anecdotal evi-
dence.  In the Pacific it was believed that the 
administered drugs caused sterility in females 
when the health message was intended to be 
sterility of female worms.  This reiterates the 
importance of accurate health messages 
reaching the community in order to success-
fully control this disease and the need to ex-

plore cultural and religious beliefs using quali-
tative research methods. 
 
Studies have highlighted schoolchildren as a 
potential resource of information on public 
health campaigns for the rest of the commu-
nity

25, 28, 34, 40, 49
.  Previous innovative studies 

have demonstrated the success of using 
comic books to specifically target children, or 
handing out pamphlets/leaflets to be passed 
onto parents

28, 47, 54
. Parents are more likely to 

trust either older children (> 12 years) or 
propaganda coming directly from the school 
as credible rather than younger children 

47
.  

However, for this strategy to be feasible in 
Samoa, the following must be determined: 1) 
community perceptions on using schoolchil-
dren as a source of information, and, 2) levels 
of school attendance.  Furthermore, current 
levels of knowledge of LF by the children need 
to be improved.  Especially since, in Samoa, 
only 27% of interviewed children aged 7 to 
10 years had heard of LF, which demonstrates 
the lack of appropriate educational campaigns 
targeting this demographic group.  Targeting a 
specific cohort could maximize the educational 
message without straining resources such as 
using health workers to visit every household 
in a community. 
 
Additionally, for children, there was a signifi-
cant association between MDA compliance, 
knowledge of LF, and the use of mosquito pro-
tection (Table 4).  Why is there a strong asso-
ciation between MDA compliance, knowledge, 
and mosquito protection?  Do these young 
children receive this important message 
through school education or are their parents/
guardians aware of the disease?  These im-
portant questions need to be answered in or-
der to create an effective community-wide 
educational campaign.  The synergistic rela-
tionship observed among these three parame-
ters may be because children who are aware 
of the disease are more likely to want to pro-
tect themselves, either through MDA compli-
ance or mosquito protection.  This synergism 
between mosquito protection and MDA com-
pliance has been identified previously in In-
dia

20
.  This is encouraging, as it emphasizes 

the need to continue educating the children 
concerning the dire effects of the disease in 
order to secure a higher MDA compliance 
rate. 
 
Both infected individuals and children were 
more likely to report bed nets as their method 
of protection.  In Samoa, the predominant vec-
tor is the day-biting Aedes polynesiensis

13
 

thus the use of bed nets in these areas is 
likely to be ineffective

55
.  Therefore, the com-

munity requires re-education on other ways to 
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protect themselves against mosquito bites 
such as the use of mosquito coils, the reduc-
tion of potential breeding containers in and 
around their households, or the use of per-
sonal repellents.  Unfortunately, implementa-
tion of other personal protection measures 
against mosquitoes results in some personal 
expense, which might not be feasible for long-
term sustainability 

56
. 

 
Scheduling further MDA rounds in Samoa to 
reduce the reservoir of infection will not suc-
ceed if these issues concerning non-
compliance and the need to strengthen educa-
tion are not addressed.  Unfortunately, infer-
ences cannot be made from the current ex-
ploratory study as to whether infected individu-
als are more likely to be non-compliant, since 
data were available only for those CFA posi-
tive.  Therefore, it is imperative to conduct fu-
ture community surveys in these areas of re-
sidual endemnicity to ascertain if non-
compliance rates are higher in the infected 
people.  This limitation does not detract from 
the crucial finding that 33% of infected indi-
viduals were systematically non-compliant and 
this was significantly associated with a lack of 
knowledge concerning LF.  Another potential 
limitation from this exploratory study is, like 
any retrospective study, there is a degree of 
reporting and recall bias

20, 52, 57
 and, despite 

reassurance that all responses were valid, 
there may have been concern from the partici-
pants about providing the wrong answers.  
Secondly, previous studies have demon-
strated that the status of the interviewer can 
potentially affect the respondentôs answers

10
.  

In the current study, an employee of the Minis-
try of Health volunteered to conduct the inter-
views.  If this impacted upon the answers to 
the questions, we would have expected most 
people to have answered ñyesò to both MDA 
compliance and hearing of the disease.  Since 
this was not observed, it was concluded that 
the status of the interviewer did not signifi-
cantly impact the answers to the questionnaire 
or alter data collection. 
 
Globally there is growing recognition of the 
need for community involvement and effective 
health education

20
. Although 30 years ago the 

need for the introduction of qualitative re-
search into the LF program was recognized 

58
, 

there appears to be little responsive action.  
Unfortunately, the move from theory to prac-
tice can often be limited because of economic 
constraints, time, and lack of personnel

47
.  

However, the investment will benefit the pro-
gram in the long run by potentially securing 
higher rates of compliance.  Secondly, if edu-
cational campaigns are based on current poli-
cies it is difficult to change these behaviors 

from the country level if policies are not 
changed at the global WHO level.  However, 
intervention is required immediately if LF is to 
be successfully eliminated

52
.  Health mes-

sages should be culturally appropriate and 
emphasize that all individuals living within en-
demic areas would benefit from MDA compli-
ance, possibly by reintroducing images of fi-
lariasis morbidity 

15
.  In Sri Lanka, individuals 

who were aware of the personal benefits of 
MDA and the severity of progression of dis-
ease, even in the absence of clinical symp-
toms, were more likely to be compliant

16
.  

Consequently, the lessons learnt from the LF 
program could well aid other public health pro-
grams in the future.  That is to incorporate so-
cial science as a prerequisite from the outset 
to be proactive and pre-empt possible non-
compliance. 
 
In summary, the findings from the study identi-
fied crucial gaps that could potentially impede 
successful LF elimination in Samoa.  In order 
to improve MDA compliance, collaboration 
with social scientists and community members 
should be a priority to develop pertinent strate-
gies for the health message to reflect local 
understandings, interpretations of disease, 
and behaviors.  This can be achieved using 
qualitative research models to explore beliefs, 
barriers and solutions in order to expand com-
munity involvement in the elimination of LF 

36
.  

In order to maximize MDA compliance, it is 
also necessary to re-evaluate the current 
strategies for dissemination of this information, 
including the types of media, and exploring 
other avenues such as school-based educa-
tion.  Infected, but non-compliant, individuals 
and/or schoolchildren represent the prime co-
hort for targeting these educational messages.  
How this is achieved and sustained long-term, 
requires further investigation, but if LF is to be 
successfully eliminated in Samoa high popula-
tion compliance needs to be secured

8
.  These 

preliminary exploratory findings are exciting in 
terms of aiding successful LF elimination in 
Samoa and their potential impact on other 
country programs. 
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CASE REPORT 

 

 

46 YEAR OLD FEMALE W ITH 
WORSENING PNEUMONIA 
 

Mendiratta N, Haile C, Gosnell M.  
 
Tupua Tamasese Meaole National Hospital,  
Samoa 
 
Abstract  
 
Introduction  
 
First noted in Mexico, the pandemic that started in 
late March and early April of 2009

1
 was caused by 

the H1N1 influenza A virus that represents a 
quadruple re-assortment of two swine strains, one 
human strain, and one avian strain of influenza 
which had not been previously recognized

2-4
. 

Early documented cases of S-OIV in Mexico re-
ported 2155 cases of severe pneumonia, including 
821 hospitalizations and 100 deaths related to 
rapidly progressive pneumonia, respiratory failure, 
and acute respiratory distress syndrome. The in-
creased incidence of pneumonia related hospitali-
zations and death is reminiscent of past influenza 
pandemics. 
 
Case presentation 
 
This is a case of a 46 year-old Caucasian female 
admitted to the hospital for worsening pneumonia, 
hypoxia, and an influenza-like-illness despite out-
patient empirical antibiotic treatment from a recent 

emergency room visit.  Influenza A antigen was 
subsequently detected from an upper respiratory 
sample using a nasopharyngeal swab for viral 
culture and followed by real-time reverse tran-
scriptase (RT)-PCR confirmation of H1N1 influ-
enza A virus

5
. The clinical course, diagnostic stud-

ies, and imaging studies will be reviewed in this 
case presentation. 
 
Conclusion   
 
Patients requiring hospital admission and man-
agement for secondary bacterial pneumonia from 
a primary viral cause, in this case the influenza A 
(H1N1) virus, should continue to be managed as 
recommended per CDC guidelines. In patients 
that respond slowly to treatment with broad-
spectrum antibiotics and neuraminidase inhibitor 
therapy, as demonstrated by this case, may be 
indicative of a more profound lower respiratory 
tract inflammatory response to pneumonia.  In 
such patients, it may be necessary to give a 
longer antibiotic and neuraminidase inhibitor 
course

6,7
. 

 
Presentation of case  
 
A forty six year old Caucasian female was admit-
ted to the hospital with hypoxia associated with 
worsening shortness of breath, non-productive 
cough, fever, and fatigue. Two days prior to ad-
mission the patient went to the emergency room 
with a five-day history of fever, chills, non-
productive cough, headache, fatigue and arthral-
gias that were not relieved by over the counter 
cough suppressant and Ibuprofen. A rapid influ-
enza screening using only an oropharygeal swab 
was negative in an outpatient clinic prior to the 
initial emergency room visit. Relevant history indi-
cates that she lives at home with her nine year-old 

Image 1: Infiltrate in the right middle lobe and possibly the lingula.  
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son who also had similar symptoms including fe-
ver, cough, runny nose and fatigue for less than a 
week prior to her developing symptoms. Her sonôs 
symptoms lasted for two to three days, and re-
solved spontaneously without any complications 
or need for antibiotics. She is otherwise healthy 
and has no significant past medical history. She 
does not smoke cigarettes, drink alcohol, or use 
illicit drugs. There is no history of recent travels in 
or out of the country. All her immunizations are up 
to date except annual seasonal influenza vaccina-
tion. There was no history of wheezing, hemopty-
sis, night sweats, pleuritic chest pain, nausea, 
vomiting, diarrhea, weight loss, abdominal pain, 
exposure to persons with tuberculosis, exposure 
to animals, pets, or birds, and there were no risk 
factors for human immunodeficiency virus (HIV) 
infection. In the Emergency room, her temperature 
was 39.7°C, blood pressure 124/66, pulse 98, and 
respiratory rate 20 breaths per minute with 97% 
oxygen saturation on room air. On physical exam, 

she was in mild distress, but able to com-
plete full sentences. Auscultation of her 
lungs revealed bibasilar crackles, in-
creased over the right base; the remainder 
of the physical exam was normal. Results 
of laboratory tests obtained in the emer-
gency room are shown in Table 1. An elec-
trocardiogram showed normal sinus 
rhythm. Chest X-ray confirmed infiltrates in 
the right middle lobe (Image1.0). The pa-
tient was diagnosed with pneumonia and 
discharged from the emergency room with 
a prescription for Levofloxacin 500mg, 
once daily for seven days.  
 
The patient returned to the emergency 
room two days later with progressive short-
ness of breath, a worsening non-productive 
cough, and fever. She was still taking 
Levofloxacin. On examination, her tem-
perature was 39°C, blood pressure 100/60 
mmHg, pulse 104, a respiratory rate of 22-
24 breaths per minute, with 86% oxygen 
saturation on room air. The patient re-
quired 4 Liters of oxygen through a nasal 
canula to maintain an oxygen saturation of 
90%. On examination, the patient ap-
peared acutely ill, with dyspnea during con-
versation and diffuse crackles over the 
lungs. Repeat chest x-ray showed worsen-
ing of infiltrates in comparison to previous 
films (Image 2.0).  
 
An electrocardiogram revealed a sinus 
tachycardia at the rate of 104, with normal 
axes and intervals, without any ST-
segment or T-wave abnormalities. Arterial 
blood gas on room air showed a partial 
pressure of oxygen 48.7 mmHg, partial 
pressure of carbon dioxide 29.3, and pH 
7.46.  Complete blood counts revealed 

leukopenia with differential count of 78 neutro-
phils, 7 lymphocytes, 5 monocytes, and 10 bands. 
Hematologic and chemistry laboratory data are 
shown in Table 1. Specimens of blood and urine 
were also sent for bacterial and viral cultures and 
testing for viral antigens, which were all subse-
quently negative, including HIV. The patient did 
not produce any sputum. Urine for Legionella and 
streptococcal antigen were negative. Mycoplasma 
antibody was negative by IgM. Influenza screen-
ing was repeated using a nasopharyngeal swab 
and tested positive for influenza A, and subse-
quently confirmed for swine-origin influenza A 
(H1N1) virus (S-OIV) using real-time reverse tran-
scriptase (RT)-PCR.  A nasal swab culture was 
also sent to test for Methicillin-resistant Staphylo-
coccus aureus. Levofloxacin was discontinued. 
Intravenous hydration, and broad-spectrum antibi-
otic coverage with vancomycin, ceftriaxone, azith-
rymycin, and oral oseltamivir was started. The 
patient was admitted to the intensive care unit and 
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placed in respiratory isolation. 
 
Forty-eight hours into admission, the patient felt a 
sense of well-being.  Blood pressure stabilized to her 
base line value of 120-125 mmHg. Her temperature 
decreased to 37°C, and she remained afebrile for 
the entire hospital course. The Methicillin-resistant 
Staphylococcus aureus (MRSA) screen was nega-
tive and vancomycin was discontinued. Ceftiaxone 
was later discontinued on day five. Despite appear-
ing clinically stable, she continued to require 3-4 li-
ters of oxygen to maintain 90% saturation while in a 
sitting position. Oxygen saturation dropped to 80% 
while standing or with minimal activity. Diffuse crack-
les over the lungs were heard on auscultation. Four 
consecutive days of chest radiographs (Image 3.0), 
show no worsening or improvements of infiltrates.  
 
Computed tomographic (CT) scan of the chest 
(Image 4.0), confirmed bilateral dense patchy infil-
trates with consolidation, and mild diffuse honey-
combing. The patient remained in respiratory isola-
tion with continuous oxygen therapy and intravenous 
Azitromycin, and oral oseltamivir. 
 
On the seventh and eighth day of admission patient 
showed a gradual improvement of oxygen saturation 
with 90-95% oxygen saturation on 2 liters of oxygen. 
All vital signs remained stable. Auscultation of the 
lungs revealed clearing sounds and milder crackles. 
A chest radiograph (Image 5.0), confirmed de-
creasing density of bilateral infiltrates. The patient 
was removed from respiratory isolation and dis-
charged from the hospital with home oxygen therapy 
of 2 liters, and instructions to take three more days 
of oral Azithromycin (500 mg once a day) and osel-

tamivir (75 mg twice a day) to complete a total of ten 
days of antibiotics and neuraminidase inhibitor ther-
apy. 
Discussion  
 
The majority of hospitalizations and subsequent 
documentable diagnoses of the novel swine-origin 
influenza A (H1N1) virus (S-OIV) per real-time re-
verse transcriptase (RT)-PCR have been secondary 
to patients presenting with an influenza-like-illness 
(fever, head-ache, muscle ache, fatigue, cough, and 
sore throat) and pneumonia

9
. Pneumonia is the most 

common complication of influenza and contributes to 
twenty-five percent of all influenza associated 
deaths. Uncomplicated cases of secondary bacterial 
pneumonia can be managed in an outpatient setting 
with empirical antibiotic coverage, in more severe 
cases the clinical course of each patient depends on 
the severity of concurrent infection and systemic 
manifestations, which ultimately may require prompt 
hospitalization with indefinite medical management. 
 
Greater than eighty percent of the patients with 
H1N1 influenza A virus that present with a influenza-
like-illness and that subsequently developed secon-
dary bacterial pneumonia requiring hospitalization 
during this pandemic, ranged between the ages of 5 
and 59 years of age

10
. This trend is different when 

compared to past influenza pandemics in which the 
younger and older age groups were mostly affected. 
Observation of the age distribution affected with 
H1N1 influenza A virus during this new pandemic 
suggests the theory of relative protection for persons 
who were exposed to the H1N1 strains during child-
hood before the 1957 pandemic. Our patientôs age is 
46 years fitting the trend for this pandemic.  

Image 2: Increasing bilateral pulmonary infiltrates. 



Image 3: Four consecutive chest radiographs  without any radiological worsening or  
improvement of infiltrates 

Image 4: Chest CT. Bilateral dence patchy pulmonary infiltrates with consolidation and mild 
diffuse honey combing 
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The rapid spread of the pandemic is due to its 
transmissibility. It is transmitted from person to 
person  
 
through exposure to droplets generated by cough-
ing and sneezing, through indirect contact with 
contaminated fomites, and in some instances, 
through inhalation of infectious aerosols. This em-
phasizes the importance of exposure to sick con-
tacts, especially those who have been in contact 
with others experiencing any influenza-like-
illnesses. As our patientôs history suggests, her 
nine year-old son also had influenza- like- symp-
toms less than a week before she developed 
symptoms.  The Center for Disease Control and 
Prevention (CDC) now  reports the chance of a 
person with influenza-like-illness symptoms hav-
ing the H1N1 influenza A during this pandemic  is 
ninety-eight percent

9
. Based on this report, there 

is a great chance that her son also had the H1N1 
influenza A virus.  
 
The actual definitive diagnosis of the swine-origin 
influenza A (H1N1) virus (S-OIV) is very critical 
and health care personnel dependent.  CDC 
guidelines state that to establish the diagnosis of 
H1N1 influenza A, an upper respiratory sample 
(nasopharyngeal swab, nasal swab, throat swab, 
combined oropharyngeal/nasopharyngeal swab, 
or nasal aspirate) should be collected as soon as 
the start of symptoms and usually no more than 4-
5 days later in adults. Sensitivities of rapid diag-
nostic tests are approximately 50-70% when com-
pared with viral culture or reverse transcription 
polymerase chain reaction (RT-PCR), which are 
approximately 90-95%. Therefore, each sample 
must be sent for RT-PCR confirmation for the offi-
cial documentable diagnosis of S-IOV by the 

CDC
5
. The oropharygeal swab alone was the rea-

son for initial failure to detect the influenza anti-
gen. 
With regards to treatment for swine-origin influ-
enza A (H1N1) virus (S-OIV), the vast majority of 
strains of pandemic H1N1 influenza A virus circu-
lating in 2009 appeared sensitive in vitro to the 
neuraminidase inhibitors oseltamavir and 
zanamivir, but all strains tested have been resis-
tant to amantadine and rimantadine. The United 
States Centers for Disease Control and Preven-
tion (CDC) suggests for the earliest use (within 48 
hours of symptoms starting) of neuraminidase 
inhibitors in patients with confirmed or suspected 
pandemic H1N1 influenza A virus infection with 
five days therapy and prophylaxes for close con-
tacts of up to ten days of therapy

8
.  

 
Neuraminidase inhibitors have been shown to 
shorten the course of the disease in patients af-
fected with the swine flu, but its role in prophylaxis 
and decreasing shedding time of the virus has not 
been proven. Vaccination for S-OIV is now avail-
able

11
. Pneumonia continues to be the most com-

mon complication of influenza. Patients with pan-
demic H1N1 influenza A who develop pneumonia 
should be treated empirically for community-
acquired pneumonia (CAP). In hospitalized pa-
tients earliest intervention with broad-spectrum 
antibiotics and neuraminidase inhibitors continues 
to be the most essential therapeutic intervention in 
increasing a favorable prognosis.  
 
In this particular patient, we found is necessary to 
continue a longer course of neuraminidase inhibi-
tor along with the empiric antibiotics than that pro-
posed by the CDC for patients that have the novel 
swine-origin influenza A (H1N1) virus (S-OIV). 
 
Conclusion  
 
In evidence of the recent novel -origin influenza A 
(H1N1) virus (S-OIV) pandemic, it is predicted that 
there will be an increase in the rate of pneumonia 
related hospital admissions in the fall influenza 
season. Pneumonia continues to be the most 
common complication of influenza and can pre-
sent in a variety of mild-to-moderate and moder-
ate-to-severe cases differentiated by primary influ-
enza, secondary bacterial, or mixed viral and bac-
terial pneumonia, all of which can make for a very 
challenging medical management. Patients requir-
ing hospital admission and management for sec-
ondary bacterial pneumonia from a primary viral 
cause, as in this case the influenza A (H1N1) vi-
rus, should continue to be managed as recom-
mended per CDC guidelines with broad-spectrum 
antibiotics and early neuraminidase inhibitors.  
Cases in which a clinically stable patient responds 
slower to broad-spectrum antibiotics and neura-
minidase inhibitor therapy and continues to experi-
ence hypoxia without suggestive improvement on 

Image 5: Decreasing density of bilateral  
infi l trates  
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repeat chest radiographs, may be indicative of a 
more profound lower respiratory tract inflamma-
tory response to pneumonia, such as alveolitis.  In 
such patients, it may be necessary to give a 
longer antibiotic and neuraminidase inhibitor 
course than needed for uncomplicated or typical 
concurrent bacterial infections with a primary viral 
source

12
. 
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Abstract  
 
Over the past 10 years and particularly with the 
advent of collaborative and interactive ñWeb Ver-
sion 2ò (Web 2.0) technologies, medical educators 
around the world have taken advantage of oppor-
tunities available to develop and extend the use of 
óe-learningô in mainstream medical education. With 
a plethora of technologies now available at the 
fingertips of course directors and curriculum de-
signers, the decision how to engage effectively in 
e-learning is not always easy.  Although internet 
penetration is high in the larger countries of the 
Oceania region such as Australia or New Zealand, 
it is considerably lower for nations in the South 
Pacific, posing difficulties in the accessibility and 
viability of these technologies. This article reviews 
the current e-learning technologies being used in 
medical education globally and discusses the cur-
rent and future opportunities and challenges relat-
ing to the introduction of e-learning to medical 
education in the South Pacific region. 
 
Introduction  
 
The term óe-learningô refers to the use of the inter-
net and computer based technologies to enhance 
knowledge and performance and, in relation to 
medical education, to enhance or facilitate the 
teaching and learning of medicine.  E-learning 
often supplements face-to-face teaching (i.e. in a 
óblended learningô curriculum) or real-time dis-
tance education, however this is not always the 
case and it highlights the importance of careful 
curriculum planning to ensure that e-learning is 
pedagogically appropriate. Over the years e-
learning has been known as web-based learning, 
computer-assisted learning, on-line learning, or 
internet-based learning

1
. e-Learning is often cen-

tral to programs that use distance education and 
computer-based instruction as their modes of de-
livery. Distance education traditionally used print 
based packages but as technology advanced it 
now utilizes a variety of technologies to deliver 
instruction to users via the internet who are geo-

graphically separated from the institutionôs central 
teaching location (usually a University campus). 
This has been enhanced by the use of institutional 
Learning Content Management Systems (LCMS) 
or Virtual Learning Environments (VLEs). Most of 
these use Web 2.0 tools to support learning (see 
Table 1 for a summary of Web 2.0 tools). Com-
puter based instruction (also known as computer 
based learning or computer assisted learning) 
uses computers to deliver multimedia packages 
(e.g. on CDROM or DVD) for educational pur-
poses.   
 
Benefits and challenges  
 
Ellaway and Masters

2
 suggest that e-learning is 

not just about the content and delivery of teaching, 
but is a pedagogical approach that aims ñto be 
flexible, engaging and learner-centred: one that 
encourages interactions (staff:staff; staff:students; 
student:student) collaboration and communica-
tionò. With most educational institutions now en-
gaging in e-learning, it is important to consider 
which courses can be delivered wholly on-line and 
which are best to adopt a hybrid (blended) model 
of learning. Before an effective e-learning strategy 
can be launched, academic and IT staff must be 
made aware of the technical tools available to 
them, how these can contribute to enhancing the 
learning experience and to review them thor-
oughly for feasibility and appropriateness.   
 
It is vital that the availability of technology does 
not override the need for ensuring that it supports 
effective learning.  e-Learning researchers Sand-
ers and Haythornthwaite

3
 support this approach 

and state ñthe challenge for medical educators is 
to be aware of the new changes and to consider 
how the latest technology can be used to enhance 
learningò.  
 
Examples of e-learning activities that are being 
implemented in on-line courses include: 
 

¶ Synchronous teaching (real-time interac-

tions such as instant messaging and virtual 
classroom software utilizing webcams) 

¶ Asynchronous teaching (text based interac-

tions such as discussion boards, blogs, 
wikis) 

¶ On-line small group tutorials 

¶ Problem based on-line learning sessions 

(e.g. case studies) 

¶ Web 2.0 technologies such as wikis, blogs, 

podcasts, and the use of image libraries 
(i.e. Flickr

TM
) 

¶ Integrated Virtual Classroom software al-

lowing highly interactive on-line teaching 
sessions given to geographically separated 
students 
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¶ Integrating the use of mo-

bile devices with learning 
platforms
(interoperability=being 
able to use applications 
across platforms such as 
smart phones, PDAs, lap-
tops, home PC) 

¶ Web based simulations 

(such as Virtual Life
TM

) 

¶ Use of on-line repositories 

of information (approved by 
institutions) 

 
What have been clearly documented 
are the benefits that e-learning can pro-
vide educational institutions and stu-
dents (Adapted from Doherty and 
McKimm 2009

4, 3
): 

 

¶ Improved performance 

¶ Increased accessibility 

¶ Ease of updating material 

as compared to hardcopy 

¶ Convenience and flexibility 

to learners 

¶ Learning of digital skills 

required for operating in the 
ever-changing digital world 

¶ Learners and teachers can 

access courses from a vari-
ety of locations 

¶ Decreased cost of travel 
 
Notwithstanding the benefits, in devel-
oping countries, including those in the 
South Pacific, additional hurdles need 
to be overcome if e-learning is to be 
widely introduced. e-Learning adoption 
in institutions and on a national basis is 
partly driven by Government ICT policy 
and the available IT and social infra-
structure. In developed countries in the 
Australasia Pacific region, such as Aus-
tralia and New Zealand, competition in 
a reasonable sized market (22.5 million 
and 4.4 million people respectively in 
2010) allows for pricing structures that 
are globally competitive, delivering 
value for money to the customer and to 
educational institutions (both govern-
ment and private). However there re-
main considerable challenges for small 
island nations in the region, especially 
in the South Pacific.  
 
Dr Robert Whelan from the Centre for 
Educational Development and Technol-
ogy (University of South Pacific, Fiji) 

 

Table 1. e-Learning Terminology and Applications in Medicine and 
Medical Education 

  
 

Asynchronous/synchronous: distinguishes live or real-time teaching 
and communication technologies (synchronous) versus others that are 
used out of synch (asynchronous). Synchronous examples include vir-
tual classroom programs, instant messaging and chat rooms; Asynchro-
nous examples include discussion boards and email. 
 

Avatars: Found in virtual programs such as Second Life, avatars are a 
computer-generated representation of the user. Clinical teaching pro-
grams around the world are now utilizing Second Life teaching applica-
tions. 
 

Blended Learning: educational approach that typically combines face-
to-face teaching with computer-mediated instruction/learning. 
 

Blogs:  Shortened from Web Logs, are on-line personal text-based jour-
nals that can be commented on by others. 
 

ICT: information and communication technologies refers to a countryôs 
ability to support the infrastructure to run the latest e-learning, Web 2.0 
and telemedicine applications. 
 

eHealth:  encompasses a range of services or systems in healthcare 
including electronic health records, health care information systems and 
mobile technologies (see below). 

 

Learning Objects:  discrete self-contained units of instructional material 
assembled and reassembled. 
 

LCMS:  Learning Content Management Systems are software packages 
designed to allow educational institutions to introduce web-based 
courses by allowing students to access course materials, communicate, 
assess and administer while using both asynchronous and synchronous 
technologies. Examples include WebCT

TM
, Blackboard

TM
, Angel

TM
 and 

Moodle
TM

. 
 

Mobile Technologies: also termed óm-learning or mHealthô describes 
the use of portable technology such as laptops, palmtops, smart 
phones, Personal Digital Assistants (PDAs). Most US medical programs 
now endorse PDA use during clinical clerkships. 
 

Multimedia Sharing:  repository services that facilitate the storage and 
sharing of multimedia content on the web (example, Flickr

TM
 for photo 

storage and You Tube
TM

 for video). 
 

Podcast/Vidcast: digital audio (podcast) or video recordings (vidcast) 
placed on the internet to be played on computers or downloaded to mo-
bile devices such as MP3 players. 
 

RSS (Really Simple Syndication) Feeds:  users subscribe to a service 
that sends alerts of new information. 
 

Second Life
TM

: A virtual reality web-based world where residents repre-
sented by avatars communicate using chat and instant messaging tech-
nologies. 
 

Social Networking Sites : web-based sites focused on community shar-
ing and networking through the use of instant messaging, chat rooms 
and discussion boards. Examples include MySpace

TM
, Facebook

TM
 and 

Bebo
TM

. 
 

Web 2.0: a conceptual description of the World Wide Web to incorporate 
the current practice of facilitating interactive information sharing, collabo-
ration and user-centered design. Examples include wikis, blogs, social 
networking sites, multimedia sharing sites and web-based communities 
and social networking sites. 
 

Wiki:  web pages that allow the community to develop edit and modify 
content. Wikipedia

TM
 is an example. 
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(USP) delivered a ministerial briefing paper titled 
ñe-Learning in the South Pacific: current status, 
challenges and trendsò at a Heads of Common-
wealth meeting held in Uganda in 2007

5
.  USP 

caters for over 13,000 distance based students 
across the Pacific region and has established the 
Pacific eLearning Observatory (PELO) research 
project to monitor the development of ICT in sec-
ondary and tertiary education in the 12 USP mem-
ber nations (Cook Islands, Federated States of 
Micronesia, Fiji, Kiribati, Marshal Islands, Nauru, 
Niue, Northern Marianas, Palau, Papua New 
Guinea, Samoa, Tokelau, Tonga, Tuvalu, Vanu-
atu). From a survey undertaken in 2007, 60 ICT 
experts across the Pacific suggested the top 3 
challenges relating to ICT adoption for educational 
purposes are lack of adequate finance, lack of 
skilled personnel and access to IT infrastructure 
(see Table 2 below). 
 
Table 2. Top 10 challenges suggested from 2007 
USP PELO survey (adapted from Whelan 2007)

5
 

 

The challenges for educational ICT development 
in the Pacific island nations are significant. A num-
ber of strategies to address these barriers were 
also proposed:

5 

 

¶Improve planning and policy  
Development of a national, workable ICT 
implementation plan 

¶Review and Develop Legislation  
Especially policy hindering ICT develop-
ment in education 

¶Enhance training and capacity building  
ICT training was seen as vitally important 
to lead to overall capacity development 
and improvement in distance education 
access 

¶New curriculum development  
ICT needs to be integrated into educa-
tional curriculum 

 

¶Increase access to ICT  
Expand existing internet and communica-
tion networks and public internet centers 

¶Cost reduction  
ßHigh costs of hardware and internet ac-
cess by local internet service providers 
(ISPs) are hindering ICT uptake 
ßFree or low cost access to internet for 
rural areas or outer islands 

¶Sustainable development of ICT  
Sustainable and environmentally sound 
ICT adoption and practices 

 
The PELO project also emphasizes the high cost 
of equipment and telecommunication expenses as 
being important barriers to adoption. For small 
island nations, satellite internet is currently the 
only means of gaining access to internet and in 
larger Pacific nations a mixture of satellite and 
undersea optic fiber access is available. An exam-
ple where government policy has made a differ-
ence is Samoa where in 2009, the undersea optic 

fiber cable between Hawaii and Auckland was 
redirected to American Samoa and then to 
Apia, Samoa which resulted in a significant 
increase in available bandwidth and internet 
speed.  The 2 competing telecom companies 
now offer increased broadband internet speeds 
however the packages are expensive as com-
pared to more developed countries such as 
Australia and New Zealand (270 tala for 
ADSL2 for 2 Gigabytes per month as com-
pared to ~ 120 tala for ADSL2 for 50 Giga-
bytes

6
) where multiple ISPs engage in price 

competition. OUM has utilized the increased 
speed into its main campus and is at the fore-
front of providing e-learning to both its local 
and internationally-based students. High tele-
com costs will continue to inhibit ICT uptake 
and e-learning opportunities for developing 
world Pacific island nations until governments 

(with the help of donors and global aid institutions) 
can improve the access of ICT in urban and rural 
areas.  While ICT challenges are struggling to be 
overcome in the region, educational initiatives, 
including medical and health education, will con-
tinue to lag behind more developed nations. 
 
e-Learning in practice: using Web 2.0 and 
other tools in medical education  
 
There has been a general shift in education to-
wards a blended learning approach utilizing e-
learning, traditional face-to-face classroom teach-
ing and self-directed learning. This enables teach-
ers to design programs that utilize the most appro-
priate learning modalities and technologies to 
stimulate and promote effective learning and as-
sessment. Examples might be a lecture supple-
mented with an online tutorial that students study 
in their own time, students working on a group 
assignment using a wiki which they then present 

Top Challenges for educational ICT development in the 
South Pacific  

1. Lack of adequate financing 

2. Lack of skilled personnel 

3. Poor access to infrastructure and ICT equipment 

4. Low awareness about the benefits of ICT 

5. Ineffective secondary infrastructures such as electricity, 
roads and related services 

6. Low connectivity speeds and inadequate networks 

7. Difficulties in maintaining/repairing broken equipment 

8. Lack of integration of ICT into the curriculum and out-
dated curricula 

9. Lack of óICT cultureô 

10. Lack of trust and suspiciousness about ICT 
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back in the classroom, clinical students learning 
about surgical procedures (e.g. laparoscopy) via 
video streaming or the use of virtual online pa-
tients and robot technology before they work with 
real patients.  
 
We have been talking about Web 2.0 as providing 
some of the main tools used in e-learning today, 
however this is only part of a generational devel-
opment that started with the early technologies 
(Web 1.0) found on the World Wide Web (WWW) 
since its inception in 1991. The Web 1.0 era deliv-
ered static web sites that focused primarily on 
commerce and flow of content to the user. At a 
landmark internet conference held in 2004

7
, the 

term óWeb 2.0ô was coined to define the current 
age of the internet in regards to the technologies it 
utilizes. After the ódot.comô bubble burst in 2001, 
new web-based technologies began to emerge 
that shifted the emphasis on ñread-onlyò material 
and the one-way flow of information on the web to 
a use of decentralized web content with many us-
ers being contributors and producers of informa-
tion as well as the traditional consumers. Web 2.0 
is commonly associated with web applications that 
facilitate interactive information sharing, interop-
erability (the ability of diverse systems to work 
together), user-centered design and collaboration 
on the World Wide Web.  
 
Many experts suggest we are already moving into 
the next phase of web development, Web 3.0, 
with a focus on semantic web (the meaning of 
data), personalization (e.g. iGoogle

TM
), intelligent 

and tailored searching and behavioral advertising 
(see Table 3 for a comparison of features). How-
ever, the term is conceptual and has a long way to 
being properly defined. 
 
Critics of the Web 2.0 term consider it a buzzword  

 
Table 3. Comparison of key features between 

Web 1.0, Web 2.0 and Web 3.0 

and that the Web 2.0 applications are what the 
original web was designed to be.  
 
Other critics

8
 question the accuracy of user-

generated content that creates a cult of digital nar-
cissism and amateurism, noting for example that 
WikipediaÊ is full of mistakes, half-truths and mis-
understandings. However, Web 2.0 applications 
are widely used in many industries, in health and 
in education, including medical education.  
 
Virtual Learning Environments (VLEs)  
 
Virtual Learning Environment (VLE or LCM) sys-
tems such as WebCTÊ (now known as Black-
board Learning SystemÊ

9
) and MoodleÊ

10 

(modular object-oriented dynamic learning envi-
ronment) are continuing to increase their market 
share of the e-learning software market. VLEs are 
a multi-user environment where developers may 
create, store, reuse, manage and deliver digital 
learning content from a central object repository. 
VLEs such as Moodle and Blackboard are used to 
deliver e-learning strategies such as on-line 
courses to students, many geographically sepa-
rated from the main campus or learning centre.  
 
Moodle is a free, open source e-learning platform 
that is a cost effective way to introduce e-learning 
strategies into an institution, especially those that 
are financially limited such as those in the Pacific 
region. Moodle has many similar features to tradi-
tional LCMS but supports the web 2.0 approach of 
supporting interaction and collaborative construc-
tion of content

11
.  

 
In the South Pacific, the National University of 
Samoa (NUS based in Samoa), the University of 
the South Pacific (USP with its main campus in 
Fiji)

12, 13
 and Oceania University of Medicine

14
 

(Samoa) have all launched e-learning initiatives 
utilizing Moodle platforms. OUM implemented 
Moodle

TM
 as its prime teaching platform for its 

distance-based teaching in 
2002, followed by USP in 2007 
and NUS in 2009. At OUM, 
Moodle

TM
 is used as the pri-

mary facilitator of resources in 
its 4 year graduate-entry medi-
cal program and 5 year under-
graduate program offering en-
rolment into courses, access to 
problem-based learning case 
studies, notes, podcasts, re-
corded lectures, discussion 
boards, instant messaging ac-
cess and the ability to store 
curriculum files for the students 
to access whenever they want 
(24/7 access).  

 
 

Web 1.0 Features  
(1991-2003) 

Web 2.0 Features  
(2003-current) 

Web 3.0 Features  
(2010-future) 

Read-only web Read-write web Portable personalized 
web 

Focused on compa-
nies 

Focused on commu-
nities 

Lifestream
TM

 

Owning content Sharing content (e.g. 
Facebook

TM
, Twit-

ter
TM

) 

The Semantic Web 

Britannica Online Wikipedia
TM

 Widgets, Drag and 
Drop Mashups 

Web forms Web applications iGoogle
TM

, Net-
Vibes

TM
 

Proprietary HTML XML, RSS User behavior 

Static home pages Blogs, Wikis Consolidating dy-
namic content 

Netscape
TM

 Google
TM

 Advertainment, 
iGoogle

TM
 



36      Samoa Medical Journal 

  

OUM utilizes Moodle
TM

 as a file and information 
repository for students and staff. Students are en-
rolled into interactive preclinical modules (e.g. 
Cardiovascular System) where they can download 
curriculum materials, instant message instructors 
or other students, interact in daily discussion 
board sessions, and download or stream RSS 
podcast recordings of each lecture (middle right of 
Figure 1). A calendar informs students of live lec-
ture times. 
Live teaching software is integrated into the Mood-
le

TM
 platform allowing a synchronous and asyn-

chronous approach such as discussion board in-
teraction with other students and the instructor. 
Universities around the globe are establishing VLE 
sites to support the ever-increasing variety of new 
online courses and programs. 
 
Live Teaching Technology  
 
Traditional face-to-face didactic lectures as the 
mainstay of medical education are slowly becom-
ing a thing of the past as new and effective ways 
of interactive teaching using e-learning are being 
implemented. Many Universities are now develop-
ing undergraduate and postgraduate programs 
(degrees - bachelor, PhD, Masters; certificates; 
diplomas) in blended curricula that in part can be 
run on-line through asynchronous teaching (using 
discussion boards and text based assignments) 
and synchronous teaching (using instant messag-
ing, real-time audio tutorials and teleconferenc-
ing). Such programs would also involve face-to-
face and practical sessions that are deemed es- 
 

sential for subjects like medicine that require 
learning complex practical clinical and communi-
cation skills underpinned by an extensive knowl-
edge base.  
 
Over the last five years, teaching software has 
been developed that allows real-time and interac-
tive learning to take place in a virtual on-line class-
room environment. Software developers and pro-
grammers work together to ensure that these 
types of programs can be integrated within the 
University-wide LCMS. Examples of virtual class-
room teaching software including Elluminate Live!
Ê

15
, WimbaÊ

16
 and Dim DimÊ

17
 allow the use of 

video and audio and can record PowerPointÊ 
lecture sessions run by teachers and instructors 
on the internet. Students log into the live sessions 
and have the ability to answer and ask questions 
via real-time audio as well as see pointers directed 
at PowerPointÊ items on the screen or a white-
board, containing text or images that can be ma-
nipulated by the instructor or students dependent 
on pre-set permissions. 
 
There is a huge shortage of qualified medical edu-
cators in the South Pacific. Oceania University of 
Medicine

14
 has used virtual classroom teaching 

software and Moodle to involve a network of inter-
nationally based on-line faculty in course delivery, 
teaching basic and clinical sciences over the inter-
net.  Using Elluminate Live!Ê software, high qual-
ity on-line lectures are delivered to students lo-
cated in Samoa, Australia, New Zealand and the 
United States (see Figure 2).  
 

Figure 1. Screen capture from OUMôs Moodle
TM

  
application 
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PowerPointÊ lectures can be run in real-time with 
the instructor speaking through a microphone at-
tached to a computer. Students have the ability to 
answer and ask questions as well as use the in-
stant messaging function to communicate.  
 
Although software such as Ellu-
minate Live!Ê is designed to 
allow users with low bandwidth 
to join in, the technology works 
best and is maximized for users 
with a broadband connection. 
Recent technological improve-
ments to ICT infrastructure in 
Samoa has enabled the OUM 
medical program to showcase 
invited guest live web lectures 
for Samoan physicians as part 
of their Continuing Medical Edu-
cation (CME) program as well as 
to undergraduate students. The 
authors are not aware of other 
live web-based teaching soft-
ware used in other South Pacific educational insti-
tutions which provides an opportunity for other 
Pacific Island nations to utilize this model to bring 
in additional teaching expertise into their coun-
tries. 
 
Web-based Simulations and Virtual Patients  
 
Medical students and graduates are increasingly 
required to attain a minimum competency prior to 
providing patient care, while regulatory and ac-
creditation bodies are mandating demonstration of 
competence prior to licensure or board certifica-
tion. Economic pressures to provide adequate pa-
tient care has increased demand on hospital phy-
sicians and often reduced the teaching time avail-

able for medical stu-
dents. Mechanisms by 
which baseline princi-
ples of clinical skills, 
patient communication, 
interviewing and ex-
amination skills can be 
taught using e-learning 
techniques have 
evolved that include 
the use of virtual pa-
tient databases and 
patient simulators/
mannequins.  A virtual 
patient review by Cook 
and Tiola

19
 proposes 

that certain core teach-
ing functions be 
aligned with different 
teaching techniques 
including the use of 
real patients and hu-
man patients such as 

actors (see Figure 3).  They define a virtual patient 
as a specific type of computer program that simu-
lates real-life clinical scenarios where learners 
emulate the roles of health care providers to ob-
tain a history, conduct a physical examination and 
make diagnostic and therapeutic decisions.  

 
Other Virtual Patient definitions include a broader 
range of techniques for medical educational pur-
poses:  
(1) Artificial Patients or animal models (computer 
simulations designed to teach biochemical or 
physiological principles without conducting experi-
ments on humans or animals) 
(2) Human Patient Simulators (mannequins or life-
like models reflecting human appearance, pathol-
ogy and physiology) 
(3) Simulated Patient (patient information recre-
ated by humans using fictional data and stored in 
a database for student use) 
(4) e-Patients (use of real patient data with differ-
ent name to maintain anonymity, e.g. electronic 

Figure 2. Example of small group on-line medical teaching using Elluminate Live!Ê 

Figure 3. Aligning instructional modalities with desired outcomes (Cook & Tiola, 
2009

19
). CAI = computer-assisted instruction. 
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health record information) 
(5) Virtual World Patient (patient is a computer 
generated character - an avatar - living in a virtual 
world environment). 
 
Artificial patient software and patient simulators 
are becoming increasingly commonplace in medi-
cal schools all over the world. Simulated patient 
databases however take considerable time, effort 
and resources to establish and are often created 
by individual medical schools or consortia. Access 
to a patient database by other medical schools is 
often under a licensing arrangement and dictated 
by budget issues. Recently, virtual patient data-
bases have become available to be shared 
amongst member medical schools requiring regis-
tering schools to participate in the development of 
the database

20
. 

 
Virtual World software applications have grown 
rapidly over the past decade as academic institu-
tions around the globe sign up to develop a pres-
ence in those virtual worlds. Examples of virtual 
world software

21
 include Second LifeÊ (Linden 

Labôs), ProtoSphereÊ (ProtonMedia), OLIVEÊ 
(Forterra Systems), the Croquet ConsortiumÊ, 
and Open WonderlandÊ (Open Wonderland 
Foundation). In these on-line worlds, users choose 
an avatar (or virtual character) and interact in a 3D 
environment with other on-line users controlling 
the characterôs movement, actions and voice. 
Educational institutions, including medical 
schools

22
 and health organizations, are developing 

educational activities to be taught to students in 
this environment. Recently there has been grow-
ing interest in the medical and public communities 
in using Second Life

TM
 for public education, out-

reach and training. Imperial College, London has 
created a game-based simulation in for under-
graduate medical students where they can interact 
with virtual respiratory therapy patients in order to 
build their skills and confidence

23
. Many medical 

school pilot projects have been established to test 
the Virtual World teaching capability and quality

22
. 

As this technology is reliant on reliable, fast and 
cost-effective internet access it is prohibitive to 
many of the South Pacific nations. However, as 
internet pricing becomes more competitive and 
higher bandwidth becomes available within the 
next few years, opportunities exist for medical in-
stitutions in the Pacific region to collaborate with 
developers of medical education virtual sites. For 
example, OUM is investigating the possible use of 
virtual world surgery applications with Professor 
John Windsor of Auckland University who has de-
veloped a laparoscopic teaching environment in 
Second Life

TM
. 

 
Podcasting, Vodcasting and RSS feeds  
 
Since the 1990ôs, with the advent of reliable and 
clear audio recording technology designed specifi-

cally for the classroom, medical school lectures 
around the world have been recorded directly on 
video cameras set up in the classroom or lecture 
hall or by dedicated microphones. Initially utilizing 
tape media, recordings were played back in video 
tape players or tape recorders for students who 
missed a lecture. Access was carefully controlled, 
usually by the medical librarian. Over time, digital 
audio recordings have replaced analog tape, with 
the ability for computers to play the files, allowing 
educational institutions to store digital audio files 
of lectures on their servers. This allows for effi-
cient and flexible downloading via the internet and 
is securely controlled behind the University-wide 
LCMS with the majority of tertiary institutions offer-
ing this service.  
 
Podcasting refers to a series of digital media files, 
either audio or video (sometimes called vodcasts), 
that are released episodically and often 
downloaded through web syndication. The term 
ópodcastingô has been around since 2004, closely 
linked to Apple Computer CompanyôsÊ portable 
media player, the ñiPodòÊ 

24
 that originated in 

2001 with the capability of playing audio music 
files in the MP3Ê format.  Podcasting however 
refers to a number of digital audio formats (i.e. 
MP3, wav, midi) rather than the device to play the 
files and these files can be played on any portable 
or home audio/video device (car CD player, port-
able CD player, iPodÊ, MP3Ê player, DVD 
player). As portable devices improved in regards 
to screen size and storage capacity, video files 
became popular.  
 
Although most lectures are now available in both 
formats, students prefer video podcasts so that 
lecturers can be seen, whiteboards viewed and 
PowerPointÊ presentations watched. Files are 
accessed using RSS technology (Really Simple 
Syndication) that is a web uploading service that 
automatically updates a server with new files. 
 
OUM in the South Pacific offers audio podcasts to 
all students within 48 hours of each lecture. Proc-
essing the files currently takes place overseas, 
however, with the recent improvement in ICT 
bandwidth, the service will be managed in Samoa 
over the next year along with the introduction of 
video podcasts. It is not known whether other uni-
versities in the South Pacific offer this service. 
 
Continuing Medical Education and e -learning  
 
When students graduate from medical school and 
take their medical oath of service to the commu-
nity, there is an expectation that each doctor will 
be a lifelong learner and reflective practitioner who 
keeps abreast of the dynamic changes in medical 
technology and disease management. To make 
this a reality, governments, licensing and regula-
tory bodies, State Medical Boards and Medical 
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Associations around the world have introduced 
systems of professional development and revali-
dation that are linked to a doctorôs license to prac-
tice. The schemes of professional development 
are typically termed Continuing Medical Education 
(CME) and Continuing Professional Development 
(CDP) which require practicing doctors to accumu-
late and record credit points or hours of atten-
dance (over a varying period of time, up to five 
years), linked to a combination of short courses 
(face-to-face or online), conferences, workshops, 
professional meetings or written publications. In-
dustry funded CME or CPD events run by pharma-
ceutical companies have sometimes been criti-
cized as óbiasedô or óhaving an agendaô and now 
most CME programs are controlled and approved 
by a medical regulatory body such as the Accredi-
tation Commission on Colleges of Medicine 
(ACCM) in the United States or the Medical Royal 
Colleges in Australia and New Zealand.  
 
In the South Pacific, limited CME or CPD pro-
grams are available. Fiji School of Medicine (FSM) 
runs several courses for Fijian based physicians 
and Oceania University of Medicine (OUM) has 
started to offer CME events. Physicians from other 
islands are required to attend local CME lectures 
as the sole source of training. In Samoa, each 
year a medical practicing certificate is validated 
after attendance at CME lectures is confirmed. 
However, there are new opportunities to extend 
the scope of learning using international e-learning 
CME programs that have grown over the past 
decade

25
. New Zealand and Australia now offer e-

learning based CME training in many specialty 
areas often linked to medical schools, Medical 
Associations or professional bodies. Pacific Island 
nations need to consolidate and build on their pro-
fessional relationships with leading nations to ac-
cess on-line courses that will significantly expand 
doctorsô training options without having to engage 
in the expensive option of traveling to these coun-
tries. 
 
m-Learning  
 
As digital equipment becomes smaller and more 
portable there is an increasing integration between 
traditionally computer-based technologies and 
mobile communication devices. m-learning (or 
mobile learning) is supported by a growing trend 
for medical students and young doctors around 
the world to purchase the latest mobile smart 
phones (e.g. iPhonesÊ and BlackberryôsÊ) or 
PDAôs

26
 for use in a hospital or clinical environ-

ment where bulky laptops are not practical and 
where wireless networks are available. Sales of 
these devices are also being driven by the avail-
ability of medical software and files for these de-
vices such as the MSOfficeÊ suite, e-textbooks 
(digital copies of medical textbooks), clinical skills 
videos (stored as a library for review), drug refer-

ence guides (e.g. EpocratesÊ), medical calcula-
tors (e.g. for drug dosage, Arterial Blood gas cal-
culations), medical dictionaries, medical study 
tools (Netterôs flashcards, diagnosis guides, mne-
monics guide) and patient database software 
(track patient information for log books).  
 
Generation Y students are highly knowledgeable 
about these technologies

27
 and are adopting mo-

bile technology and new software applications that 
are quick, easy-to-use and medically relevant for 
practicing medicine in a hospital environment 
where students, doctors and patients are con-
stantly on the move. Medical school IT depart-
ments often make recommendations of devices 
and software to standardize the range and quality 
across the student populations. In the Pacific, tele-
communication companies have lowered prices on 
some smart phones but prices are still prohibitive 
for most students and the adoption of this technol-
ogy has been slow. This situation may improve if 
telecom companies consider offering bulk deals 
with Universities, government or institutes of 
higher learning but it remains to be seen if this will 
occur. 
 
Mobile health (mHealth

28
) Moodle

TM
is the practice 

and delivery of medical and public health services 
by mobile technology such as mobile communica-
tion devices  (mobile phones and PDAs - personal 
data assistants), computers, communications sat-
ellites, and patient monitors. Due to the rapid rise 
of mobile phone penetration in low-income na-
tions, mHealth technology is exponentially growing 
in countries where physical medical access for 
rural populations is limited. This allows for an im-
proved ability to diagnose and track diseases and 
an increased access to healthcare and health-
related information in rural areas.  Tomorrowôs 
doctors will need to be aware of and familiar with 
using a wider range of such devices, particularly 
when working in rural or remote areas of the 
world.  
 
Conclusions  
 
New and advancing technologies provide huge 
opportunities for curriculum designers, teachers, 
students and patients to engage in exciting and 
innovative learning experiences for the benefit of 
all. As with any educational intervention, care 
must be taken to ensure that the availability of 
technology enhances learning and is not just 
ótechnology for technologyôs sakeô.  More limited 
access to computers and communications de-
vices, and reliability and speed of the IT infrastruc-
ture may mean that medical students in the South 
Pacific and other remote areas of the world may 
have fewer opportunities available to them than 
their counterparts in more developed countries.  
However, the selective use of e-learning as part of 
a blended learning curriculum enables medical 
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students in the Pacific to engage with high quality 
teachers and doctors around the world in both real 
time and asynchronous learning events. As elec-
tronic and mobile technologies become more 
widely available at reasonable cost, and as gov-
ernments work collaboratively to address IT infra-
structure challenges, the use of such technologies 
in both healthcare and education will become 
more widespread. This is the huge benefit of e-
learning, in that tomorrowôs Pacific doctors will be 
true ódigital nativesô, working to care for patients 
living in rural and remote areas, providing access 
to screening, preventive care and medical treat-
ment delivered in new ways by doctors who are 
familiar and confident in using a range of tech-
nologies as part of their everyday practice.  
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REVIEW 
 
 

MANAGEMENT OF  
UROLITHIASIS ï A REVIEW 
 
Lawrence A, Koya MP. 
 
North Shore Hospital, Auckland, New Zealand 
 
Urolithiasis is a common multi-factorial disease 
that has been recognized and documented in 
medical literature since the Greek and Roman 
physicians. Urolithiasis encompasses both renal 
and ureteric stones. It is estimated to affect 102 
per 100,000 per year New Zealanders

1
, 15% of 

American men, 6% of American women
2
 and 3 -

9% of Australians
3
 in their life-time. Stone disease 

varies with age, gender, ethnicity and season
4
. 

Fifty percent of patients will have recurrent stone 
disease within 5 years, so it can be considered a 
disease for life

5
.   

 
Its commonality means that it is not only managed 
by urologists but more frequently in the acute set-
ting by family practitioners and emergency spe-
cialists. Due to this it is important to have a work-
ing understanding of etiology and management of 
stone disease. This article attempts to introduce 
the complex etiology of stone disease, highlight 
the natural history of stone disease left untreated 
and cover important points of contemporary man-
agement.  
 
Etiology  
 
Stone formation is usually multi-factorial with more 
than one element increasing a patientôs risk for 
stone formation. A detailed clinical history, exami-
nation and appropriate metabolic work up are im-
portant to identify possible risk factors for targeted 
prevention and treatment strategies. Some of 
these etiological agents are listed in table one.  
 
Stones are made up of multiple constituents but 

the first step in any stone formation is supersatu-
ration of the urine

6
. This results in crystallization of 

constituents and a nucleus for further stone 
growth/aggregation. This step is usually inhibited 
by compounds in our urine but in some patients 
these are absent or defective. 
 
Calculi are of different constituents including cal-
cium, oxalate, uric acid, magnesium, phosphate, 
ammonium and cystine. Eight five percent of 
stones are calcium-based stones such as calcium 
oxalate and calcium phosphate. Ten to 15% are 
infection/struvite calculi, approximately 5% to 10% 
are uric acid calculi, and rarely cystine calculi. 
Over 90% of calculi are radio-opaque, and only 
uric acid, indinavir calculi are truly radio-lucent.   
 
A smaller group of patients have metabolic disor-
ders that result in more prevalent stone formation. 
As demonstrated in table two, this results in an 
increase incidence of calcium stones or non-
calcium stones. Further details regarding meta-
bolic disorders and related stone formation are 
beyond the scope of this article. 
 
Natural History  
 
The natural history of untreated stones is depend-
ent on size and location. Staghorn or partial stag-
horn stones should never be left untreated as 
<5% of these stones remain asymptomatic. 
Greater than 75% of patients have significant 
complications including renal deterioration, sepsis 
due to xanthogranulomatous, pyelonephritis and/
or perinephric abscess. These stones still have a 
mortality rate of up to 50%, largely due to renal 
failure

7
. Smaller renal stones have been shown to 

both grow in size and cause symptoms, or remain 
the same size and asymptomatic. This means that 
their management remains controversial, as there 
is no universal standard of care

8
.  

 
Ureteric stones cause obstruction of the kidney. 
Within hours of obstruction occurring there are 
changes in renal blood flow and pressure within 
the obstructed kidney. These changes are reversi-
ble depending on the duration and extent of ob-
struction and if stones are treated and the collect-

Urine  Anatomy  Metabolic  
Abnormalities  

Disease  
States  

Diet  

Urinary composi-
tion 

Urinary stasis Hypercalciuria Metabolic acidosis High protein diet 

Urinary volume Urinary obstruc-
tion 

Hypocitraturia 
  

Cystinuria High sodium diet 

Presence of stone 
inhibitors 

e.g. horse shoe 
kidney 

Hyperoxaluria Inflammatory 
bowel disease 

High oxalate diet 

    Hyperuricosuria Medications Low fluid intake/
dehydration 

Table 1: Some etiological agents for stone diseases 
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ing system becomes unobstructed. If stones are 
left untreated then these changes in renal blood 
flow and renal pressure are permanent. Long-term 
nephron damage can therefore occur.   
 
The natural history of ureteric stones is depended 
on their size and location in the ureter.  Ueno et al 
established ureteric stone passage times can be 
highly variable, however passage is dependent on 
stone size, location, and side

9
. Stones that are 

4mm or less have a 90% chance of passing inde-
pendent of surgical intervention. Stones larger 
than this have a decreasing likelihood of passing 
with increasing size and increasing proximity to 
the kidney.   
 
Diagnosis  
 
Stone disease can present either acutely as renal 
colic or as a chronic disease process, such as 
microscopic hematuria, recurrent urinary tract in-
fections or renal failure. Stone disease may also 
be an incidental finding.   
 
Renal colic should always be considered in the 
differential of acute abdominal pain. It is classi-
cally unilateral loin pain severe in nature that radi-
ates to the groin, which waxes and wanes in na-
ture. It may be associated with nausea and vomit-
ing and is not relieved by postural changes.    
 
Confirmation of the presence of stones is vital. 
Included in the work up to confirm the diagnosis 
should be a focused clinical history looking for 
possible risk factors for stone formation. These 
include: 

¶ previous episodes of stone disease and 
family history of stone disease 

¶ diet (high salt and oxalate) 

¶ inadequate fluid consumption 

¶ medications  

¶ disease processes (such as gout, diabetes, 
bariatric surgeries, inflammatory bowel dis-
ease) 

¶ immobilization 

¶ urinary/bowel diversion surgery . 
 
Imaging is important to:  
 
1. establish the clinical diagnosis is correct 

2. locate the stone, and establish stone bur-
den/ size 

3. direct further management with this infor-
mation

10
.    

 
CT scanning without contrast is the most accurate 
imaging available. However it is expensive and 
not readily accessible in some areas. Alternatively 
an ultrasound scan with Kidney Ureter Bladder 
(KUB) X-Ray should be considered

11
.  

 
It is crucial to recognize early, patients who re-
quire immediate urological intervention for their 
stone disease.  This includes patients with:  

¶ obstructed infected system/sepsis 

¶ obstructed solitary kidney 

¶ bilateral obstruction 

¶ renal impairment/failure due to obstruction 

¶ those in whom adequate analgesia is not 
controlling their pain.   

 
Management  
 
Management of any stone is dictated by stone 
location, composition, size and patient factors e.g. 
co-morbidities, solitary kidney and occupation.   
 
All management of stones can be thought of as 
acute, definitive and preventative.  Preventative 
management involves education of patients to 
decrease their risk of stone disease by modifying 
diet and hydration. Hydration is the most vital step 
in prevention as chronic dehydration has been 
identified as a cause of urolithiasis. Increasing 
fluid intake has been shown to decrease stone 
incidence. Borghi et al showed in calcium oxalate 
calculus formers that increasing the urine output 
to greater than 2 liters a day, results in a 12% re-
currence in stone formation, compared to those 
with no specific fluid recommendations who had a 
27% recurrence of calculi

12
. 

 
Any further diet changes should be dictated by 
common sense, and patients should be encour-
aged to eat a balanced diet and maintain a 
healthy BMI

13
.  Any large modifications of diet 

should be dictated by biochemical analysis. How-
ever general guidelines for decreasing calculus 
recurrence are increased fluid intake, decreased 
sodium intake, decrease oxalate foods, reduce 

Calcium based stone abnormalities  Non calcium based stone abnormalities  

Hypercalciuria Hyperuricosuria with urine pH <5.5 

Hypocitraturia Cystinuria 

Hyperuricosuria with urine pH >6 Struvite/ infection stones 

Hyperoxaluria   

Hypercalcaemia   

Table 2: Calcium and non-calcium stone abnormalities 

http://www.goldjournal.net/article/0090-4295(77)90097-8/abstract
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animal protein to 2 servings a day and mainte-
nance of a normal calcium intake. 
 
Some stones are partially amenable to dissolution 
therapy; these include uric acid and cystine 
stones. Dissolution therapy is based on the solu-
bility characteristics of the calculus in urine (pKa) 
and the manipulation of this such that more of the 
uric acid or cystine is soluble

14
. Citrate based 

medications; such as potassium citrate; are used 
as dissolution therapy and can be used to suc-
cessfully manipulate the pH of the urine and pKa 
of the solutes with resultant dissolution of calculi. 
If implemented, the pH of the urine has to be 
monitored as if altered dramatically (increased to 
an alkaline state),  this can cause the precipitation 
of calcium based stones.  
 
Ureteric stones greater than or equal to 5mm 
should be referred for a urological opinion

15
.  They 

have a decreased likelihood of passing spontane-
ously and hence to prevent a long term sequelae 
should be managed surgically. Ureteric stones 
4mm or less can be considered for medical expul-
sion therapy (MET)

16
. MET decreases the need 

for opioid analgesia, decreases the time to expul-
sion and decreases the need for surgery. Alpha 
blockers and Calcium channel blockers can both 
be used for MET. A trial of MET can be consid-
ered unsuccessful if the stone is still present at 
four weeks post commencement.  If MET does 
fail, then the patient should be referred on for a 
urological opinion.   
 
As mentioned earlier staghorn calculi are associ-
ated with a high morbidity. All patients with stag-
horn stones should be referred for urological in-
put

17
. Smaller renal stones that are symptomatic 

should also be referred for consideration of uret-
eroscopy or Extra Corporeal Shockwave Lith-
otripsy (ESWL). However asymptomatic smaller 
renal stones may be treated conservatively with 
observation. This does require ongoing imaging to 
ensure no growth of the stone. If the stone was to 
grow or cause symptoms then the patient should 
be referred for more definitive therapy.   
 
Stone disease is a significant burden on the health 
care budget in a country like Samoa.  Patient edu-
cation, healthy lifestyle practice and prevention 
with early diagnosis will help in improving the 
health of the nation and reduce spending of the 
precious health dollar.  
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FROM BENCH TO BEDSIDE 
 
 

OUM ESTABLISHES A NE W 
MULTI-DISCIPLINARY  
LABORATORY IN 2010  
 
Bondarenko

 
I 

 
Oceania University of Medicine, Samoa 
 
This November, OUM formally opened a new 
multi-disciplinary laboratory (MDL) at its Apia cam-
pus. The function of the MDL is to serve as a ba-
sis for teaching, conducting research, and per-
forming selected high-quality clinical laboratory 
tests. 
 
The establishment of this laboratory was largely 
driven by the recommendations of the Philippines 
Accrediting Agency for Schools, Colleges and Uni-
versities (PAASCU) that visited Samoa last year. 
After a long and unsuccessful search of space for 
laboratory facilities outside the campus, the Vice 
Chancellor, Professor Surindar Cheema, advised 
that OUM should start small by re-furbishing two 
adjacent rooms next to one of the computer labs 
for MDL. It was not an easy task to raise funds for 
such a totally innovative project ï the MDL had to 
be developed from scratch -  but, nonetheless, the 
signal to go ahead was given in April 2010. World-
class laboratory furniture, fixtures and fittings were 
ordered and tailor-made in Australia according to 
the MDL layout as it was obvious that a proper 
ñhousingò was needed to meet the performance 
requirement of highly sensitive modern analytical 
equipment. 

 
The MDL had to start small indeed; however, the 
equipment that was purchased from Australia and 
New Zealand excellently answers the purposes of 
high quality laboratory assays. As to teaching, all 

undergraduate medical students can now be 
taught the basics of preparing solutions and buff-
ers, performing the calibration of measuring de-
vices, and doing spectrophotometry. Selected 
rapid diagnostic tests and the basics of internal 
laboratory quality control can be run as practical 
classes for the Introduction To Medicine module 
and mini-research projects in the postgraduate 4yr 
medical program. 

A full line of instruments required for enzyme im-
munoassays have been purchased from Tecan 
(Austria). Now, the MDL is able to do assays for 
almost every analyte that can be measured in an 
enzyme immunoassay format. The equipment can 
process tests for hormones (T3, T4, TSH and oth-
ers), tumor markers, inflammatory markers, and 
many other substances that are present in biologi-
cal fluids in micro- and nano-levels. Specific re-
agents for such tests will be available to fit particu-
lar inter-institutional research projects.  
 
The first such project to be launched is an ex-
panded screening of Samoan men over 45 years 
old for prostate-specific antigen (PSA), an early 
marker for prostate tumors. OUM will arrange 
screening for PSA using rapid immunochroma-
tography) tests first, and positive blood samples 
will be then tested quantitatively at MDL. ñPSA-
positiveò men will be subsequently examined by a 
visiting urologist from Auckland, and for each high
-risk person a quantitative PSA test result will be 
provided.  The initial screen will target 5000 men 
in the Apia region. 
 
Another research initiative that involves the MDL 
is the use of hematological cytochemistry in both 
community screening and clinical research stud-
ies. This technology can detect many imbalances 
in white blood cell functions (like myeloperoxidase 
and lysosomal cathionic proteins deficiency), 
which may open the way to therapeutic interven-
tions into secondary immune deficiencies, in par-
ticular, in rheumatic heart disease. At the same 
time, such tests will spread light on the mecha-
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nisms of inflammation in rheumatic heart disease 
patients. 
The MDL has been equipped with three high-
quality point-of-care blood analyzers manufac-
tured by HemoCue (Sweden), namely, a hemoglo-
bin meter, glucose analyzer, and total white blood 
cell counter. Albeit portable, those instruments 
have the same performance characteristics as big 
stationary hospital analyzers. Those have already 
been used in the Rotary 5000 community screen-
ing; besides that, the analyzers will be used for 
teaching our medical students and for reference 
assays of selected samples that would be for-
warded by specialists from the TTM general hos-
pital in Apia. 
 
Besides new fascinating perspectives for the MDL 
as a basis for clinical chemistry research at OUM, 
the next step is to make this laboratory a regis-
tered participant in international quality assess-
ment schemes for particular diagnostic tests. We 
hope that Labquality, an international organizer of 

external quality surveys that is located in Finland 
but has been operating for almost 40 years help-
ing 4200 laboratories in 40 countries, will be able 
to provide its services to MDL. 
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 PERSONAL PERSPECTIVE 
 
 

OUM FINAL YEAR  
STUDENTS ON ELECTIVE 
ROTATIONS AT THE  
AUCKLAND MEDICAL 
SCHOOL IN NEW ZEALAN D  
 
Leao-Tuitama G, Ainuu K, Chan Chui E 
 
Oceania University of Medicine, Apia, Samoa 
 
Preamble  
 
Our medical school established this program so 
that we experience how medicine is practiced out-
side of Samoa, learn how to work in a clinical 
situation within the New Zealand Health System 
and use that experience to improve and make a 
difference in the way we will practice medicine in 
Samoa after we graduate in a few months. We 
were glad that New Zealand was chosen and even 
better, that the well-known Middlemore and Auck-
land City Hospitals were the venues for our elec-
tive course. 
 
First Impressions  
 
The first week was our introduction to the hospital, 
and although we hadnôt seen patients, our elective 
experience had already started. We were very 
impressed at how highly secure the hospital prem-
ises were compared to the Tupua Tamasese 
Meaôole Hospital in Apia. We were each given a 
swipe card that only allowed us into the different 
areas of the hospital that were relevant to our rota-
tion. Using swipe cards made the hospital a safe 
environment not only for its workers but especially 
the patients.  
 
Technology  
 
In our first week in the hospital we were experi-
enced the luxury of having a range of computer-
ized and electronic equipment at our fingertips. 
We were each given a password for our personal 
profiles in the hospital system through which we 
were able to log on anytime not only to retrieve 
patient information and medical histories, but also 
to access the different departments of the hospital 
to help us with our hospital work. We were 
amazed at how this computerized system made 
life so much easier for the doctors. With this com-
puterized system, there was no need to call the 
laboratory to book any blood orders, run down to 
radiology for x-rays, scan reports or go through 
many files to find old notes and records of pa-
tients. All this was available at the press of a com-

puter button. Remarkably blood results, x-rays 
results, all the old records and histories of previ-
ous treatment and hospitalization of the patient 
were available on any computer within the hospi-
tal. 
 
Team-work and Patient Benefits  
 
When we were assigned to our teams for the rota-
tion, we felt a little intimidated and under-prepared 
compared to all the local members of the team, as 
they were all professionals in the different fields. 
At the teaching hospital, the medical team con-
sisted of a consultant who was always a profes-
sor, a fellow, two registrars who had all done post-
graduate work and a house officer. Then there 
were other members of the team including a phar-
macist, dietician, nurse manager, physiotherapist 
and a social worker. We found the presence of 
these members to be a crucial part in caring for 
the patient not only medically, but also for their 
health outside of the hospital. Each member had 
an equal part and say in caring for the patient and 
all had to be happy with the future plan and man-
agement before discharging the patient. This as-
pect of having a team consisting of doctors and 
other health professionals was of great benefit to 
the patient and hopefully we can implement this 
into our Samoan system. 
 
Our Roles  
 
Since we were the youngest members of the 
team, we were mostly asked to search through the 
computer system for patient records and get eve-
rything organized before the ward rounds every 
morning. However, sometimes some of the infor-
mation we needed was not available in our system 
as the patient either had been previously admitted 
under a different hospital, or was under the care of 
a General Practitioner (GP). We would then have 
to contact either the hospital or the GP for an up-
date on the patient, and to our surprise it only took 
about ten minutes for the whole process. The rela-
tionship and networks between the different hospi-
tals and the GPs was very efficient. I canôt imagine 
how long this would take in Samoa, but with the 
experience in NZ, the close relationship and net-
works between the different parties greatly im-
proves the patient care. This was another of the 
experiences we would like to bring back to Sa-
moa. 
 
New Procedures  
 
To observe and participate in new procedures was 
one of the highlights of our medical education to 
date. Although we had been exposed to many 
medical and surgical procedures in Samoa, to ac-
tually be part of complex and complicated proce-
dures was invaluable. These procedures included 
right hemicolectomies, reversals of loop ileo-
stomies, thyroidectomies and many others, most 
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which we had only seen pictures of in medical 
textbooks. Elective Rotations provided the chance 
to witness these procedures first-hand. The utiliza-
tion of different technology and the latest equip-
ment for the benefit of the patient was also one of 
the stand-out experiences. Previously, we had 
only seen and read about these hospital resources 
in different medical textbooks, but we have now 
been exposed to such technology and been a part 
of the procedures during our Elective Rotations in 
NZ. 
 
Career Pathways  
 
Our experience in NZ has not only been a high-
light of our lives as medical students, but greatly 
broadened our way of thinking and planning for 
the future with regard to our careers and the gen-
eral improvement of the health system here in Sa-
moa. It has motivated us not to only to aim to be 
good doctors, but to keep reaching the highest 
levels in our different medical pathways. We have 
learned from the different doctors in NZ that they 
do not just settle for an MD or MBBS qualification, 
but they all try and do postgraduate work after 
serving their time as House Officers. Many under-
take clinical research and graduate with a PhD. 
Being in the medical world is about ongoing learn-
ing and we need to set our sights higher.   
 
Challenges and Recommendations  
 
We feel the students of OUM will greatly benefit 
from having overseas clinical experiences similar 
to what we received during our recent electives in 
NZ. We do, however, recommend that the future 
students are given proper preparation and training 
in the expected areas and in the workload of a 
Trainee Intern (TI) or whatever program they are 
slotted into. We found it hard to work and try to 
learn the systems and the different jobs expected 
of a TI, and at the same time, try to learn and gain 
new experiences in medical procedures.  
 

We found that with the TI program, we did not 
have access to tutorials, lectures and some medi-
cal procedures that would have benefited us. But 
we were put in a TI program in which our main 
work was just to run around and prepare notes for 
the team, and mainly to just write reports, which 
we felt would not benefit us in any way as this sys-
tem does apply in Samoa. The four year program, 
however, had a lot of bedside teaching from the 
consultants and registrars and we feel this would 
be of greater benefit to us. 
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CLIMATE CHANGE 
 
 

CLIMATE HEALTH ï  
A WEALTH OPPORTUNITY  
FOR SAMOA 
 
Brown S, Cheema S, Bondarenko I, Punivalu M 
 
Oceania University of Medicine, Samoa 
 
A wealth of climate health research opportunities, 
an apparent wealth of global funding for this re-
search, and a renewed level of interest in renew-
able energy technologies are providing a wealth of 
health opportunities for Samoa. This presents the 
potential for increasing food and energy security 
whilst reducing greenhouse gas (GHG) emissions 
for a small Pacific Island Country (PIC) plagued by 
deleterious health impacts from human-induced 
global climate changes.  
 
Samoa's National Adaptation Plan of Action for 
Climate Change (NAPA, 2004) and Samoa's Cli-
mate Risk Profile (CRP, 2007) are just two docu-
ments that the Government of Samoa has based 
its recent National Energy Policy (2008) and the 
National Greenhouse Gas Abatement Strategy 
(2008) on, clearly indicating its commitment to 
addressing climate change and climate health 
impacts nationally, regionally and globally. 
 
The Government of Samoa is now interested in 
addressing global GHG emissions with innovative 
corporate partners, who are providing philan-
thropic opportunities designed to displace expen-
sive diesel imports within some of the most vulner-
able countries in the world. Samoa has been se-
lected by the Carbon War Room as the first PIC to 
pilot this approach, becoming 100% renewable in 
the foreseeable future.  The outcome would be to 
reduce its GHG emissions from about 400,000 
tonnes CO2 equivalent annually to less than 
200,000 tonnes. The introduction of such mitiga-
tion (renewable energy) technologies into remote 
villages in Samoa may pave the way for adapta-
tion strategies offering benefits to Samoa's health 
sector as well as other key sectors such as agri-
culture, forestry, water, land, power, transport and 
tourism. 
 
Whilst the socio-economic gains from this pro-
posed venture over the next decade in Samoa will 
most likely be made easily, the savings to an ail-
ing health system in Samoa are likely to be even 
more unprecedented. An array of climate change 
research funding is being directed to help formu-
late one of the most innovative nationwide re-
sponses to help address climate health impacts 

anywhere in the Pacific. 
 
Elsewhere, developed world nations are failing to 
transfer vital technologies to the developing world, 
and this ambitious medical research approach to 
climate health impacts in Samoa will raise the 
awareness benchmarks amongst clinicians and 
politicians, as well as Pacific Islanders that are 
losing not only their native lands, but their cultures 
as well.  
 
The underlying message here is that both off-
shore private investors and local rural dwellers will 
prosper from an ongoing reduction of imported 
fossil fuels in addition to medical research in cli-
mate related disease (CRD) being conducted at 
the Oceania University of Medicine (OUM). Sa-
moa is now being selected as a showcase pilot 
site for climate change and health research, but 
this will require broad and sophisticated research 
programming. 
 
Small Island Developing States (SIDS) within the 
Pacific Region, like Samoa, are some of the most 
vulnerable countries in the world to the escalating 
impacts of climate change. Extreme weather 
events, flood induced typhoid outbreaks, drought-
induced crop failures and bush fire risks are all 
increasing and hence placing unnecessary strains 
on an already burdened health system.  
 
Globally speaking, CRDs were reported to cause 
about 130,000 deaths in 2009 according to the 
World Health Organization (WHO), and climate-
based epidemiological research will assist Sa-
moa's health sector to cope with the expected ad-
ditional burden of climate-induced impacts.  
 
Samoa's potential carbon credit gains have, inad-
vertently, attracted renewed interest from the 
global corporate world, especially in light of 
emerging Emission Trading Schemes. Opportuni-
ties are now expanding in Samoa to help replant 
our threatened and degraded watersheds, im-
prove our food productivity and reduce our na-
tional GHG emissions across all sectors by capi-
talizing on Clean Development Mechanisms 
(CDMs), Reduced Emissions from Deforestation 
and Forest Degradation (REDD), Land Use and 
Land Use Chance in Forestry (LULUCF) and Pay-
ment for Ecological Services (PES) benefits to 
customary landowners. But it may require a 
unique partnership within the tourism sector, in-
cluding the airlines, to capitalize on such valuable 
carbon credits destined for the voluntary carbon 
(corporate) market. The benefits to Samoa's 
health sector are still grossly underestimated and 
poorly understood, but the tourism sector already 
realizes the benefits from being marketed as a low 
carbon holiday destination. 
 
To help combat climate change impacts, Samoa's 
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development partners are currently engaged in 
increasing its energy and food security and, fortu-
nately, the United Nations Food and Agriculture 
Organization (FAO) has an innovative Integrated 
Food and Energy System (IFES) that is allowing 
for the growing of biomass energy tree crops 
whilst simultaneously boosting food production 
(i.e. by selecting nitrogen-fixing species of energy 
tree crops which help fertilize nearby food crops, 
etc.). The ideal mitigation technology in this case 
is a biomass gasifier, capable of producing power 
for hospitals and other infrastructures that may 
find themselves without a reliable and sustainable 
source of power. 
 
As high level negotiations at the United Nations 
Framework Convention for Climate Change 
(UNFCCC) level are proving to be almost fruitless, 
an excitingly new approach is being launched 
globally, this time at the private sector level, and 
Samoa is proud to be one such pilot nation, se-
lected because its Government has taken every 
possible step to mainstream climate change is-
sues into its national policies, legislations, devel-
opment strategies and Climate Risk Profile (CRP, 
2007).  
 
Most governments worldwide have been unable to 
successfully reverse their rising national GHG 
emissions, despite the global health status being 
jeopardized by rapidly changing CRD epidemiolo-
gies. The Pacific Region now needs its own CRD 
Research Laboratory. Fortunately, CRD research 
has already commenced in Samoa thanks to fund-
ing from the Global Environment Facility (GEF) 
and Least Developed Country Fund for Climate 
Change Adaptation. Also, OUM now intends to 
take this initiative to another level by emphasizing 
CRD research as a major focus of its medical 
teaching and research programs. 
 
Samoa's NAPA (2004) and Climate Risk Profile 
(2007) clearly described an already burdened so-
ciety, with climate impacts on Samoa's natural 
resources so severe that they can only exacerbate 
a further downturn in health responses. What is 
now required in Samoa is an entirely different re-
sponse to primary health: more preliminary clinical 
CRD research is urgently needed, more research 
tools are needed such as Climate Early Warning 
System (CLEWS) reporting to Samoa's health 
sector.  Thanks to National Institute of Water and 
Atmospheric Research (NIWA, NZ), this CLEWS 
is now fully operational in Samoa and is possibly a 
world first, and is on the verge of being replicated 
across the Pacific as other PICs also respond to 
climate health issues. 
 
Of note to medical research worldwide is the fact 
that funds are now being mobilized to develop ad-
aptation strategies to the rapidly rising impacts of 
climate change to all sectors. Whilst some have 

described climate change as a (health) risk multi-
plier, it is also a (health) solutions multiplier. Sa-
moa will soon be able to confidently rely on a de-
tailed National Climate Related Disease Baseline 
(2010-2012), covering all 330 villages on all 4 in-
habited islands, designed and conducted in such a 
sophisticated manner that 'telemedicine', 'distance 
diagnosis', 'health adaptation strategies' and 
'climate related diseases' all take on a new mean-
ing within Samoa's health system.  However, the 
costs of doing this research are high. 
 
Fortunately, there is now an emerging funding op-
portunity of immense proportions, as yet unrecog-
nized, untapped and poorly exploited from within 
Samoa's health sector. Climate change funding is 
now being directed worldwide at the health sector, 
and Samoa could tap into such funding to help 
deliver health outcomes that have been aspired to 
but never realized. Justifications are now emerg-
ing for this baseline data to be compiled as dis-
eases, such as malaria, are spreading across the 
world, as yet to reach Samoa, but already present 
within the nearby Western Pacific. 
 
Climate related medical research opportunities 
have, therefore, suddenly emerged in Samoa be-
cause the climate datasets are now digitized and 
can easily be analyzed and reported to each sec-
tor. Well, that's the intent, but Samoa's health sec-
tor still lacks a sophisticated National CRD Base-
line Database. With this aforementioned expected 
high level of climate change funding emerging, 
suddenly these medical research solutions be-
come available. Clinicians in Samoa may soon be 
able to monitor 'real time' GIS-based epidemiologi-
cal disease maps, with climate data overlays. This 
type of medical research has never been at-
tempted before within the Pacific, but Samoa is 
now well enabled to allow such sophisticated 
medical research to take place.  
 
Conclusion  
 
Whilst there may be this wealth of medical funding 
emerging globally, described as climate change 
adaptation funding, there is also a wealth of new 
knowledge emerging in terms of climate-related 
public health safety. A National CRD Baseline Da-
tabase in Samoa will allow clinicians to not only 
monitor the expected impacts of climate change 
on the already challenged health sector, but, for 
the first time, allow epidemiologists to better un-
derstand the impacts of climate change on vector-
borne, food-borne and water-borne disease. How-
ever, the socio-economic and cultural implications 
of climate change are also having a deleterious 
impact on Samoa's health sector (i.e. with food 
crops failing, and with the greater reliance on 
processed imported foods, the prevalence of non-
communicable diseases (NCDs) is escalating; 
rises in seawater temperature are causing local 
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coral bleachings with direct impacts on access to 
native marine sources of protein, etc.). 
 
Consequently, Samoa's health sector has been 
forced to revitalize its training, research and deliv-
ery programs, as well as mainstream its public 
health policies with all matters pertaining to CRDs. 
Simultaneously, OUM is spearheading this initia-
tive with a new medical teaching hospital planned, 
with a strong CRD research emphasis, as well as 
developing new curricula for relevant OUM 
courses. Postgraduate opportunities are also 
emerging in CRD research in Samoa, but this re-
quires an ongoing all-of-government partnership 
with OUM.  
 
The greatest contribution that OUM can make to 
medical science is, therefore, the completion of   a 
National CRD Baseline Database which has al-
ready commenced with the Rotary 5000 Project 
data, but this Project needs to now be expanded 
to include all villages, all villagers, as well as all 
visitors where possible. The time frame for com-
pletion of this Database is 2012, giving our clini-
cians, researchers and medical educators a 
wealth of information on which to design life-
saving and cost-saving national CRD policies and 
strategies.  OUM, in collaboration with all stake-

holders within the health sector, would support the 
replication of this information across the develop-
ing world with the assistance of WHO, Tropical 
Disease Research Program and other CRD stake-
holders such as UNDP, UNFPA, UNESCAP, FAO 
and others. 
 
With an average 3% rise annually in global atmos-
pheric greenhouse gases over the past 20 years 
or more, the impacts on Samoaôs health system 
are only just now being realized. Further climate 
health research in PICs is being strongly advo-
cated by the OUM. With support from WHO's TDR 
Program, Samoa is expected to become part of a 
network of globally recognized climate health pro-
fessionals who will help address emerging climate 
related health issues, sharing these lessons learnt 
with its key stakeholders. 
 
Ongoing climate health medical research will help 
reveal these costly climate related travesties, and 
their impacts on humanity, for many generations 
to come. OUM is prepared to provide research 
facilities and maintain this emphasis on combating 
CRDs in Samoa and elsewhere provided gener-
ous research funding is forthcoming and ongoing. 
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CONFERENCE REPORT 
 
 

PASIFIKA MEDICAL  
ASSOCIATION (PMA)  
CONFERENCE REPORT  
8

TH
 ï 10

TH
 SEPTEMBER 2010, 

AUCKLAND, NEW ZEALAND  
 
Lameko V 
 
Oceania University of Medicine 

 
The participants at this conference attending from 
Samoa were: 

¶ Toleafoa Dr Viali Lameko: Senior Clinical 
Lecturer and Clinical Coordinator, OUM 

¶ Adam Howman-Keil, OUM MBBS 2
nd

 year 
student 

¶ Tasha Shon, OUM MBBS 3
rd

 year student 

¶ Leoôo Dr John Adams, Pediatrician and 
Technical Advisor 

¶ Dr Satupaitea Viali: PMA Senior Advisor 

 
Figure 1:Conference Participants from Samoa - 
Toleafoa Dr Viali Lameko, Leoôo Dr John Adams, 
student Adam Howman-Keil Front. Dr Satupaitea 

Viali, and student Tasha Shon 
 
The objectives of the 2010 Conference were: 
 
1. To share new research data and evidence 

for best practice from across all disciplines 
of  medicine, surgery, obstetrics and gyne-
cology, pediatrics, public health, health gov-
ernance and  paramedical. 

2. To discuss innovative ideas and models for 
improving patient care and management at 
all levels of the health systems in New Zea-
land (NZ) and the Pacific island countries. 

3. To discuss methods and tools to help the 

young Pacific island students living in New 
Zealand to achieve their goals in any field of 
health care. 

4. To provide a platform for young, aspiring 
medical students to discuss short and long 
terms plans for post-graduate training within 
NZ and abroad. 

5. To provide an opportunity for the Pacific 
pediatricians and advisors to hold a meeting 
to discuss pilot projects by Dr Teuila Per-
cival and the University of Auckland. 

6. To seek a consensus amongst Pacific pe-
diatricians about forming a óPasifika Paedi-
atric Societyô. 

7. To reflect on what has been achieved 
8. To share experiences of clinicians working 

in the Pacific Islands.  
 
Introduction  
 
The Pasifika Medical Association (PMA) was es-
tablished in 1996 and is funded by membersô sub-
scriptions and sponsorships.  
 
PMAôs Vision is ñPacific health professional of 
excellence, working together to meet the health 
needs of Pacific people in the region.ò 
 
Its Mission Statement is ñTo strengthen the Pa-
cific health workforce capacity and capability in 
the region.ò 
 
The PMA Annual Conference is the largest meet-
ing of Pacific health workers and professionals 
from across the region. Issues discussed are not 
only relevant to NZ but also to the Pacific island 
countries. It is an opportunity to collaborate on a 
range of issues important to improving the health 
outcomes of Pacific people. Sharing stories and 
learning experiences and best-practice models 
are the overarching principles that drive the PMA.   
 
Every yearôs conference has a new theme and for 
2010 it was ñChanging Our Futureò.  This theme 
allowed the PMA members and its associate 
members to deliberate over the subthemes: 
 

¶ How to meet  the challenges of a chang-
ing workforce in the Pacific island countries 
 

¶ Evidence and policy developments in the 
health system 
 

¶ Evidence-based policy and decision-
making in clinical practice across the Pa-
cific.  

 
This is the second time the author has been in-
vited to the PMA Conference, with the first in 
2006.  
 
Plenary Sessions and what the author has 
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learnt from attending the conference.  
 
The Hon Georgina Te Heuheu QSO, Minister of 
Pacific Island Affairs in NZ was the Keynote 
Speaker and the Government representative who 
officially opened the conference. She made spe-
cific reference to the significant and valuable con-
tribution that the Pacific island people have made 
to the NZ health sector. She stated that as NZ 
was now a multi-ethnic country, addressing social, 
economical, environmental, and health issues 
amongst Pacific island people living there was a 
top priority of government. She concluded her ad-
dress by asking the PMA to continue to work with 
the NZ Ministry of Health and District Health 
Boards to make sure service delivery was well-
planned and culturally sensitive to achieve favor-

able health outcomes for Pacific people. 
 
One of the plenary speeches was delivered by the 
Hon Dr Viliami Tangi, Deputy Prime Minister and 
Health Minister for Tonga. He again emphasized 
the need for the Pacific health leaders to lead by 
example and commit time in developing long-term 
strategic plans in all areas of the health system 
especially workforce development and finance 
allocations. As a professional surgeon, he reiter-
ated the difficult pathway medical graduates out-
side New Zealand had to endure in order to enter 
a Fellowship training program in the early eighties 
when he started his surgical training.  However he 
made it clear to young members of PMA that if he 
could do it, then everyone could also do it with 
flying colors. He concluded his address by thank-
ing the PMA executives in the past for keeping the 
flame burning and the hopes of Pacific island 
medical officers as strong as ever.  
 
The address by Dr Tearikivao Maoate, president 
of the PMA, was about  future directions in  policy 
and human resource development in the Pacific 
island countries and how countries like NZ could 
reach out to help. He concluded his speech by 
challenging the Pacific medical community to con-
tribute positively to the changes that are happen-
ing in the health sectors across the Pacific island 
countries. 

 
One of the highlights and much anticipated events 
of the conference was the panel presentation on 
ñUsing evidence in Clinical Settingsò. Pacific island 
consultants, Dr Alec Ekeroma (Middlemore Hospi-
tal in New Zealand), Dr Satupaitea Viali (Samoa), 
Dr Wame Baravilala (Fiji), and Dr Richard Leona 
(Vanuatu) spoke about the importance of trying to 
keep up with the latest evidence and applying it to 
practice. Although everyone agreed that the prac-
ticing clinicians needed to be up-to-date with the 
new evidence to inform practice, some of the old 
medical practitioners shared their own experi-
ences and expressed that they would like to stick 
with ñwhat seems to work with their patients.ò 
 
A presentation by Dr Berlin Kafoa of the Fiji 
School of Medicine (FSM) was also interesting 
and thought-provoking as that institution continues 
to develop as a regional medical school and con-
tributes to the health of the Pacific people. He 
concluded his speech by inviting the Oceania Uni-
versity of Medicine and the Papua New Guinea 
Medical School to join hand in hand with the FSM 
in sharing experiences and resources that will be 
of benefit to each other and to the health of Pacific 
people.  
 
Last but not the least, was a strong message from 
the clinicians to the public health physicians to 
include clinical units as part of health planning and 
primary health care. That is, not to exclude clini-
cians from public health intervention planning and 
implementation. This I think was news to my ears. 
This indicates new thinking and direction from the 
clinicianôs perspective and is the more realistic 
and achievable direction for the future of health 
and the practice of medicine in the Pacific. 
 
Recommendations from the author after  
attending this meeting  
 
1. That senior clinicians working in the Pacific 

who are involved with daily decision-making 
about patientsô care attend this annual con-
ference. Not only it is relevant to our prac-
tice but it also provides a summary of the 
latest evidence in respective disciplines of 
interest. 

2. That we revitalize technical advisory com-
mittees and task forces within the health 
sector so that medical doctors alike have an 
opportunity to share information and identify 
priority clinical areas and subsequently start 
looking into organizing clinical audits for any 
weak areas of care and practice. 

3. That we sustain the current facilitation and  
public consultation of any draft clinical 
guidelines and protocols that are used and 
have been amended for harmonization of 
clinical practice amongst medical officers 
and nurses both in the public and private 

Figure 2. OUM Students Adam Howman-Keil Front and 
Tasha Shon 
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sector. 
4. That we redefine primary health care in the 

context of the Samoan values and health 
systems and see how GPs can be engaged 
to play a significant role. 

5. That medical doctors are reminded about 
their vital role in documenting clear and ac-
curate data for surveillance purposes which 
is vital as it can inform practice on a daily 
basis. 

6. That the PMA and associate members de-
velop and design qualitative and operational 
research which could inform practice and 
improve service delivery at all levels. 

 
Conclusion  
 
I would like to congratulate the PMA for organizing 
and staging yet another successful conference. 
We have a come a long way since our prompt 
response to the needs of the Pacific island people 
residing in New Zealand and in the islands by the 
establishment of this association in 1996. 
 
It is a challenge to put this ñworkforce and brain-
drain issueò on the agenda because of many push 
and pull factors across all sectors in each respec-
tive country. However it is a road that has to be 

taken. I still challenge everyone and especially 
medical officers in leadership positions to encour-
age their young colleagues to pursue post-
graduate training in their areas of interest. There 
is no more honorable and productive calling than 
this one. 
 
Our Pacific people should be protected from the 
adverse effects of globalization. 
 
I urge my colleagues to continue to improve the 
standard of care to our patients by performing our 
duties with honor and respect to the patient while 
preventing mistakes and power struggles amongst 
ourselves.  
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REPORT ON WHO-IUSMP 
2ND INTERNATIONAL  
SEMINAR ON PUBLIC 
HEALTH ASPECTS OF NON 
COMMUNICABLE DISEASES, 
11-18 AUGUST 2010 
 
Patu C 
 
Oceania University of Medicine, Samoa 
 
Introduction  
 
I was fortunate to be invited to attend the WHO-
IUSMP 2nd International Seminar on Public 
Health Aspects of Non Communicable Diseases 
(NCDs) in Lausanne, Switzerland as a representa-
tive of Samoa. There were 22 coun-
tries represented in the seminar 
with Samoa the only country from 
the South Pacific. The participants 
were selected based on their back-
grounds and their involvement with 
issues related to NCDs in their re-
spective countries. 
  
The seminar provided a golden op-
portunity for the participants to hear 
first hand experiences from experts 
in various fields including Public 
Health, clinical medicine and aca-
demics. A variety of lectures were 
given by experts representing a 
wide range of organizations includ-
ing the World Health Organization 
(WHO), University Institute of Social 
and Preventive Medicine, Lausanne (IUMSP), 
International Agency for Research on Cancer 
(IARC) and the Swiss Tropical and Public Health 
Institute (STPHI). The seminar was sponsored 
and co-funded by the WHO and IUMSP. 
 
Aims and Objectives  
 
The main aims of the seminar were to provide 
participants representing their countries with an 
update on the current status of public health as-
pects of Non Communicable Diseases (NCDs) in 
the world and to enable  
participants to share experiences and NCD data 
from their own countries.  
 
The key objectives of this seminar were: 
 

Defining the NCD problem 

¶ Global, Regional and Local 

¶ ñEpidemiologic transitionò 

¶ Update on Global NCD situation/ 

¶ Global strategy 
 
Basics of the response 

¶ Primary prevention of NCDs: population 
and high-risk strategies 

¶ Lessons learnt: Finland Experience 
 
Effective Interventions: Cost Effective 

¶ Strengthening health systems 

¶ ñSharingò of country experiences-Samoa  
 
The picture painted from WHO worldwide NCD 
data was startling and gave a huge cause for con-
cern.  NCDs, mainly cardiovascular diseases, can-
cers, diabetes and chronic respiratory diseases, 
were responsible for roughly 60% of all deaths 
globally in 2004 with 80% occurring in the low and 
middle-income countries (LMIC)

1
, see Fig 1. 

 
Figure 1: Distribution of Deaths in the World By 

Sex, 2004
1
 

In regards to all causes of death, cardiovascular 

diseases and cerebrovascular diseases were 

shown to be highest, representing around 20% of 

all deaths compared to all the other causes of 

death globally. See Table 1. 

 

The message given to participants was loud and 

clear. NCDs are the biggest killers globally and 

unfortunately this devastating trend will continue 

to increase unless all countries are committed to 

facing this reality and actively promoting health at 

all levels and in all walks of life
1
. See Fig 2.  

A huge body of knowledge supported by world-

wide data indicates the size of the problem of 

NCDs but  the seminar also placed an emphasis  
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Figure 2. Projected Global Deaths from Selected 

Causes, 2004 ï 2030
1
 

 

on the ñHOWò issue, how to tackle this problem. Ex-
perts from WHO, led by Dr Alan Alwan, the Assistant 
Director General, provided informative and evidence
-based sessions on this particular issue.  
 
The 6 objectives of the 2008-2013 Action Plan (see 
Table 2) was a useful tool provided by the WHO. 
This was discussed in depth throughout the seminar 
culminating with a practical group activity to translate 
the 6 objectives into workable action plans compati-
ble to the needs of each country.  

 
The issues discussed in the Seminar were the fol-
lowing: 
 

¶ Overview of NCD with a focus on Low and 
Middle Income Countries (LMIC) 

¶ The Epidemiologic transition from Communi-
cable Diseases to NCD 

¶ Outline of NCD global and implementation 
plan 

¶ Presentation of the 6 objectives of the 2008-
2013 Action Plan 

¶ Global Burden of Disease 

¶ Primary prevention of NCD: population and 
high-risk strategies 

¶ Experiences and lessons from Finland 

¶ International experience of NCD 

¶ Prevention and control strategies of NCD risk 
factors  

¶ Chronic respiratory diseases: Burden, popula-
tion and clinical interventions, focus on LMIC 

¶ Genetics of NCD: relevance to LMIC 

¶ Behavioral change models and their use for 
interventions for NCD 

¶ Strengthening Health systems for NCD 

¶ NCD surveillance: Principles and risk factors  

¶ Cardiovascular diseases:  

¶ Epidemiology, burden and primary prevention 

¶ Early detection and management in LMIC 

¶ Research agenda for NCD with focus on LMIC 

¶ Urbanization and NCD 

Table 2: Six objectives  
 of the 2008 -2013 Action Plan  

 
1. Raising the priority accorded to non-

communicable diseases in development 
work at global and national levels, and 
integrating prevention and control of non-
communicable diseases into policies 
across all government departments 

2. Establishing and strengthening national 
policies and programs 

3. Reducing and preventing risk factors  
4. Prioritizing research on prevention and 

health care 
5. Strengthening partnerships 
6. Monitoring NCD trends and assessing 

progress made at country level  
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¶ Principles of social marketing and how to 
use it to move the NCD agenda 

¶ Leadership and partnership to advance 
NCD policy/programs 

¶ Economic burden of NCD and cost effective 
clinical and public health interventions for 
NCD 

¶ Social determinants of health and NCD 
 
Lessons Learned from International  
Experience: Finland  
 
One of the highlights of the seminar was a presen-
tation ñThe Finland Experience - North Karelia 
Projectò

2
 which was delivered by Dr Pekka Jousi-

lahti, a research professor at the National Institute 
of Health and Welfare, Helsinki. The project was 
an initiative by the Finnish government and other 
private agencies as a response to the NCD prob-
lem, which was developed from a study of mortal-
ity rates on Coronary Heart Diseases in the late 
1960s.  (See Figure 3.) 
 
Figure 3. CHD mortality in 25 countries in the late 
60s - men and women aged 35 to 64 years 
The Finnish study reinforced the well-known mes-
sage that appropriate measures countering risk 
factors such as smoking, poor nutrition and physi-
cal inactivity will decrease mortality rates from 

NCDs. It also provided evidence that primary pre-
vention works. In Dr Jousilahtiôs presentation, the 
key implication was that population-based preven-
tion is the most cost-effective and the only afford-
able option for major public health improvement in 
Cardiovascular Diseases rates. The Finnish study 
was successful in combining population strategies 
and high-risk strategies, placing heavy emphasis 
and efforts on three main risk factors: smoking, 
cholesterol levels and blood pressure levels. Sim-
ple but effective national health policies such as 
the Tobacco Law, salt reduction in goods and pro-

motion of alternatives over the use of butter were 
found to help reduce the targeted risk factors. The 
Finnish study clearly revealed that addressing and 
targeting risk factors and lifestyle factors leads to 
improvements in mortality rates. (See Figure 4.) 
 

Figure 4. Observed Decline in CHD mortality in 
Finland - 35-64 year old men 

 
Country Experiences: Samoa  
 
The country presentations from all the participants 

consolidated the Global NCD data, with mortality 
rates and the burden of diseases from NCDs con-
sistently being shown to be the highest in all the 

participating countries. In my presenta-
tion named the ñNCD situation in Sa-
moaò, I presented NCD statistics that 
were in-line with the global NCD situa-
tion. A surveillance tool adapted from 
the WHO called STEPS (STEPwise 
approach) was utilized in collecting data 
in 2002 and later collated and analyzed 
to give important statistics on risk fac-
tors for NCDs in Samoa

3
. A snapshot of 

the Samoa  
STEPS in 2002 revealed the important 
NCD risk factors and their respective 
prevalence rates:        
 

¶ Smoking - 40.3% were smokers 

¶ Nutrition - 35.6% consumed less 
than the recommended 5 servings of 
fruits a day  

¶ Alcohol - 29.4 % were current 
alcohol consumers 

¶ Physical Activity - 50.3% were physically 
inactive 

¶ Obesity - 85.2% were classified as over-
weight 

¶ Hypertension - 21.2% were found to have 
above normal Blood pressure readings  

¶Diabetes - 21.5 % were found to be Diabetics 

¶Blood Cholesterol - 13.7% - levels > 5.2 mmol/L 
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One of most concerning figures revealed from the 
studied population was that 33.8% of the adult 
population had at least 3 of the risk factors stud-
ied. In simplest terms, that means that 1 in every 3 
adults are at high risk of mortality and morbidity 
with the consequential financial and social burden 
this places on Samoa.  
 
The data from 2002 ï 2007 mortality rates in Sa-
moa indicate that the top 4 causes of death in the 
country are all non-communicable diseases

9
. (See 

Table 3.) 
 

Table 3. Ten Leading Causes of Mortality for  
deaths reported to All Public Health Facilities for 

Financial Year 2007/2008 in Samoa 
Adapted from the Annual Report  

July 2007 ï June 2008. Ministry of Health, Samoa. 
PATIS (2007-2008)

9 

 

As a required part of the country presentations, 
participants were tasked to provide a summary of 

the local action plans (if any) that are specifically 
geared towards the fight against NCDs. One nota-
ble constant from all the country presentations 
was that NCD is a priority and at the least, work is 
being carried out to counter the increasing con-
cern.  
 
Conclusions  
 
The NCD óepidemicô is a huge concern from 
global, regional and local perspectives. It is a 
problem that affects the poorest and the richest 
countries and people, knows no boundaries or 
cultures and without proper targeted control and 
effort at national policy level as well as at local 

levels, it will continue to adversely affect more 
lives, more families and more countries. One of 
the major global challenges faced by NCDs is the 
lack of wider recognition of developmental strate-
gies and goals set by international bodies such as 
the United Nations (UN). Health is included in the 
Millennium Development Goals (MDGs). How-
ever, NCDs are not on the agenda. The WHO to-
gether with other major organizations dealing with 
NCDs is in the forefront of advocating the inclu-
sion of NCDs in the MDGs.        
 
In Samoa, tackling the NCD problem is now offi-
cially a top health priority as reflected in the inclu-
sion of NCDs in the Health Sector plan 2008 -
2015 and the set up of the National NCD policy

11
 

spearheaded by the MOH. Samoa has shown 
commitment as evident in its population strategies 
involving legislation such as the Prohibition Order 
on the Importation of Turkey Tails in 2007 and the 
Tobacco Control Act 2008. But still a lot more 
work needs to be done.  
 
Health related media and physical activity cam-
paigns have also been put in place targeting the 
general population. Primary Health care has also 
received renewed attention and it is re-emerging 
slowly with selected general practitioners visiting 
peripheral health centers throughout the week. 
There is in addition a notable increase in NCD 
screening programs carried out by the private sec-
tor and the public sector around the country.  
 
These developments are moving in the right direc-
tion. However, there is a still a need for maximal 
integration within the health sector and other gov-
ernmental and nongovernmental bodies. Health 
surveillance is also considered a weak area and 
this needs strengthening in order to plan, advo-
cate, monitor and evaluate NCD programs in Sa-
moa. 
 
From international experiences, the Finnish pro-
ject has shown that proper, organized and inter-
sectoral methods do work in countering NCDs. 
The experience in Finland has shown that life-
styles can change and risk factors can be ad-
dressed. If Samoa can learn from these experi-
ences reduction in morbidity and mortality rates 
from NCDs will inevitably follow. 
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Underlying 
Cause 

Sex   

    Male Female Total 

1 Diabetes  
Mellitus 

33 20 53 

2 Cancers  
(All sites) 

24 22 46 

3 Cerebrovascu-
lar Diseases 

20 22 42 

4 Ischaemic 
Heart Diseases 

20 15 35 

5 Pneumonia 17 12 29 

6 Septicaemia 12 13 25 

7 Injuries &  
Poisoning 

18 6 24 

8 Other Heart  
Diseases 

13 3 16 

9 Hypertension  
Diseases 

4 10 14 

10 Liver Diseases 8 4 12 
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OPINION 
 
 

ANECDOTES AND MEDICAL 
MAXIMS 
 
Atherton J 
 
Family Practitioner, Apia, Samoa 
 
Of all the memorable events in my medical train-
ing, the most enjoyable to recall have been those 
occasions when my teachers related anecdotes 
from their own experience, or passed on maxims 
of time honoured medical lore. 
 
For example, when I was being taught anesthet-
ics, the anesthetist had got everything ready. The 
patient was lying on the table; the surgeon stand-
ing patiently by (they donôt often do that as I was 
later to discover). óYour patientô, said the anesthe-
tist.  
 
I picked up the syringe and started injecting. As I 
had been taught, I asked the patient to count 
slowly to ten. When the syringe was empty, and 
the patient was still counting past forty, I began to 
sense something was not right. I looked at the 
anesthetist. He looked at me. óWhat was in that 
syringe?ôï he asked. óI donôt knowô, I said; óI pre-
sumed you had filled it with Pentothalô. 
 
Lesson One:  
Never give a patient an injection unless you 
know whatôs in it.  
(The anesthetist had filled the syringe with saline 
just to teach me ï and every other unsuspecting 
student that came his way ï a lesson we would 
never forget). 
 
My surgical mentor liked to relate this apparently 
true anecdote concerning the famous London sur-
geon, Sir Frederick Treves (1853-1923). Treves is 
probably best known for befriending the Elephant 
Man, Joseph Merrick, for whom he provided pri-
vate accommodation at the London Hospital in 
Whitechapel. (Merrick had formerly been an ex-
hibit at a circus across the road). 
 
One day Sir Frederick was seized with severe 
abdominal pain. He called his first assistant saying 
he thought he had ruptured his appendix and in-
structed him to prepare the theatre and operate. 
(Sir Frederick Treves is also credited with being 
the first surgeon to remove an appendix in 1888). 
The assistant noted that the patient could not lie 
still. He reminded Sir Frederick of what he always 
taught his students. óQuite rightô, replied Sir Fre-
derick. óI had completely forgottenô. 

 
I had good cause to remember this anecdote re-
cently when a friend who was on a business trip 
from New Zealand rang one Sunday morning to 
say he had been seized that morning with severe 
abdominal pain and vomiting. As I was on my way 
to see him I turned over in my mind some possible 
diagnoses: ruptured appendix, or what is worse, 
ruptured diverticulitis. When I arrived he said he 
could not get comfortable in any position. A voice 
whispered in my ear: remember Sir Frederick 
Treves. 
 
Lesson Two:  
The acute abdomen lies still.  
(Both my patient and Sir Frederick Treves had 
renal colic). 
 
Lesson Three:  
Common diseases occur commonly. The same 
idea can be expressed the other way round: rare 
diagnoses are rarely correct .  
 
I was a senior house officer in the west of England 
when I thought I had made a brilliant diagnosis: 
Cushingôs Syndrome. The patient had the typical 
moon face, plethoric facies, abdominal striae and 
hypertension. I referred him to a physician special-
ist. óNothing wrong with himô, he wrote: óall Cornish 
fishermen are like thatô. 
 
I was in my second post graduate year when an 
elderly gentleman had yet another hematemesis. I 
forget exactly what his diagnosis was but it was 
something pretty awful like advanced gastric carci-
noma. He had already been resuscitated three 
times. On this fourth occasion, while the staff were 
frantically running round getting everything ready 
for another blood transfusion and gastric suction, 
he appealed to me with a weak voice: óI know it is 
your duty as a doctor to do everything you can for 
meô, he said, óbut I donôt want to go through all this 
again: leave me alone and let me die in peaceô.  
 
Lesson Four:  
Thou shallt not kill, but needôst not strive offi-
ciously to keep alive.  
(I used to think this well known maxim originated 
with Sir Robert Hutchinson (1871-1960) ï physi-
cian at the same London Hospital as Sir Frederick 
Treves ï but apparently not: it comes from a poem 
by Arthur Hugh Clough, although Hutchinson no 
doubt quoted it to his students.) It is difficult, espe-
cially for a young doctor, not to do everything pos-
sible to prolong a personôs life, but we should re-
member, it is not always what the patient wants.  
 
Lesson Five:  
Never lie to a patient  
This is one of my own maxims although I can 
hardly claim it to be original. I used to cringe when 
in response to a patientôs searching eyes to know 
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what was wrong with them, another doctor would 
say, ódonôt you worry, everything is going to be 
fineôïwhen we all knew, probably the patient as 
well, that this was not the case. 
 
Relatives were often the biggest problem. They 
would say, ówhatever you do, donôt tell (the pa-
tient) they are going to die: it will kill them!ô  
 
Giving patients bad news is often kinder, and 
much more welcome than avoiding it. I once had 
the duty to tell a young woman she had Multiple 
Sclerosis. óWhat a reliefô, she said: óNow I know 
there really is something wrong with me and I 
havenôt been imagining all those symptoms. I was 
beginning to think I was a nut caseô.  
 
On another occasion a man who had advanced 
bowel cancer with liver metastases asked me if he 
was going to get better. óI am sorry to say you are 

notô, was my reply. He was so grateful for my be-
ing blunt and honest. It gave him time to put his 
affairs in order. It is not often that we have the 
privilege of sharing intimate moments like that with 
our patients. After all there is much truth to the 
saying that dying is the most important event in 
our lives. 
 
The practice of medicine is often said to be both 
science and art. As we concentrate on the science 
it is easy to forget the art. We get carried away 
with clinical trials, original articles and research; 
tables and graphs; pie charts and percentages; 
and completely forget about the patient.  
 
Lesson Six: To cure sometimes: to relieve of-
ten: to comfort always.  
(I used to think this maxim originated at the Johns 
Hopkins Hospital in Baltimore but apparently it is 
an old French folk saying.) 
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