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OPEN ACCESS

Editorial

Covid-19 outbreak reflects inequities in health and socio-economic
disadvantage in Aotearoa/New Zealand and the Pacific Islands.
Colin TUKUITONGA,1 Alec EKEROMA2
1 Assoc Dean Pacific Faculty of Medicine and Health Sciences, University of Auckland, New Zealand,
2 Chief Editor, Pacific Health Dialog, Vice Chancellor, National University of Samoa, Samoa.

The Covid-19 outbreak in Aotearoa/New
Zealand is a timely reminder of the chronic
inequities in health and the importance of
socioeconomic factors in the origins of the
disease. The pandemic has affected mainly
indigenous Maori and Pacific people. There were
5,371 confirmed and probable cases of Covid-19
as at 13 November 2021, of which 2,104 (39%)
were in Maori and 1,646 (31%) were in Pacific
people. Furthermore, 228 (70%) of all hospital
admissions were Maori and Pacific people.1
Several studies have confirmed that Maori and
Pacific people are high risk of Covid-19 infection
and hospitalisation.2,3 It is clear that the infection
risks reflect socioeconomic disadvantage such as
overcrowding and substandard housing,
compounded by the prevalence of underlying
medical conditions such as diabetes and
respiratory disease.
These findings are not surprising given high
mortality rates among Maori and Pacific people
in the 1918 Influenza pandemic.
The New Zealand Covid-19 response has
received global recognition with exemplary local
adherence to public health advice, including
severe restrictions on freedoms.4 Adherence to
advice and support for the government response
is waning as the pandemic has been drawn out
and the lockdowns have had severe economic
consequences and negative impact on mental
health and wellbeing.
Despite the rhetoric that Maori and Pacific
people are priority for vaccination, the reality is
that Maori and Pacific people have the lowest
vaccination rates in the country. An important
reason for the ethnic differences relates to the
undue reliance on conventional programme
delivery despite repeated calls for greater Maori
and Pacific involvement in the design and
delivery of the rollout. Distribution of
vaccination services favoured privileged areas.5
Recent involvement by Maori and Pacific
communities and health care providers has seen

an improvement in the Covid-19 vaccine uptake.
Pacific communities have reached 90% first dose
vaccination rate largely due to the efforts of
community leaders. Nonetheless, government
has commenced relaxing some of the public
health restrictions despite concerns that Maori
and Pacific people suffer the consequences of
further community spread as a result of low
vaccination rates.
Several Maori and Pacific health professionals
have encouraged the government to delay lifting
of the public health measures until vaccination
rates among Maori and Pacific people approach
vaccination rates among non-Maori non-Pacific
people.
It appears that New Zealand has failed to learn
the lessons of history and Covid-19 has exposed
the stark inequities that exist in the health
system.
With regards the Pacific Island Countries (PIC),
the COVID-19 have affected mainly the French
and American territories, Fiji and Papua New
Guinea.6 Within a period of 12 months to
December 2021, Fiji recorded 52,588 more cases
followed by 33,364 cases in French Polynesia and
35400 in Papua New Guinea. The countries that
were free of COVID-19 cases in November 2020
have continued being COVID-19 free to the end of
2021.
Full vaccination rates vary across the PICs with
the highest in Samoa with 85%, followed by Fiji
with 68%, Tonga 44%, Vanuatu 30% and the
Solomon Islands 8%.7 Samoa learnt lessons from
the measles epidemic of 2019 in which 83
perished due to low immunisation rates.
Community engagement, mass vaccination
drives involving whole of government, media
campaigns to raise awareness and comparatively
easier geography compared to the other PICs
contributed to the high vaccination rate. There is
no analysis of the unvaccinated population, but
they may well be the most vulnerable groups in
the population. Barriers to vaccination delivery
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include weak health systems due to resource
constraints,
geographically
scattered
populations, challenges (many islands),
Premature opening of PIC’s borders with low
immunisation rates, to tourism, in the presence
of the new COVID variants such as Delta and
Omicron may well cause decimation of large
sections of vulnerable populations. Samoa is
planning opening borders when the full
vaccination rate reaches 95% and it may take
another three months to reach that percentage.
Other PICs with immense barriers to vaccination
services may not reach such a target within the
next 12 or more months unless significant
external assistance was forthcoming.
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What is the experience of registered nurses in assessing people with
severe mental illness for metabolic syndrome? A Qualitative Study.
Ruth CRAWFORD,1 Sisilia F PEINI,2 Teramira C SCHUTZ 3
ABSTRACT
Introduction: Metabolic Syndrome is a prevalent condition in New Zealand and worldwide, affecting
adult populations, especially those who are in long-term antipsychotic medications for severe mental
illness. Registered nurses play a crucial role in improving the health of this population.
Methods: Five registered nurses with at least two years of working experience in the mental health
settings participated in this qualitative, exploratory study, underpinned by the Kakala Research
Framework. Semi-structured face-to-face interviews with the participants were undertaken to gather
research data and thematic analysis was used to find common themes.
Findings: Registered nurses in mental health services are experiencing clinical and professional
enablers as well as professional, organisational and systematic barriers in assessing people with severe
mental illness for metabolic syndrome.
Conclusion: Skilled registered nurses in mental health services are required to take the responsibility
for providing a “one-stop-shop” for people with metabolic syndrome.
Keywords: assessment, mental health services, metabolic syndrome, registered nurse, severe mental
illness.
INTRODUCTION
Mental illness which includes depression,
schizophrenia and bipolar disorder is
characterized by a combination of abnormal
thoughts, perceptions, emotions, behaviour and
relationships with others. Depression is one of
the main causes of physical and mental disability.
¹ The New Zealand Ministry of Health estimated
that mental illness affects 15% of people
worldwide.² In 2016, 3.6% of the New Zealand
population used mental health services (MHS).
Between 2011 and 2016, there was a 0.4%
increase in people accessing MHS for treatment
and assessment. In the years 2014 - 2015,
161,159 people were reviewed by New Zealand’s
mental health and addiction services. Of these
patients, 32,610 were categorised as “long-term”
patients with severe mental illness (SMI). These
“long-term”
patients
received
ongoing
treatments for at least two years.3 People with
SMI are at high risk of developing serious
complications with life- threatening conditions
such as cardiovascular disease and type 2
diabetes, as a side effect of the antipsychotic
medications, the complexity of individual
genetics with an unhealthy life style and poor
nutritional intake.4
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Metabolic syndrome (MeS) is significantly higher
in Pacific people (39%) compared to 32% of
Māori, and 16% of Europeans. People with SMI
have poorer quality physical health outcomes
than the general population.5 The aim of this
study was to explore and investigate enablers
and barriers for registered nurses (RNs) in
assessing people with SMI for MeS. The
objectives of the study were to gain
477

Crawford R, et al. Pacific Health Dialog 2021; 21(8):477-484. DOI: 10.26635/phd.2021.130
understanding of the experiences of RNs in
assessing people with SMI for MeS and to
improve the assessment of MeS in people with
SMI.
Literature review
A literature search was conducted electronically
with one main criteria: the experiences of RNs in
assessing people with SMI for MeS between 2008
and 2018. A systematic search was undertaken in
2018 using ProQuest, EBSCO, CINAHL, Gale and
Science
Director
database
and
the
NZresearch.org.nz and Te Pou o Te Whakaaro O
Nui websites. A total of 2,455 papers were
retrieved and eight research articles were found
meeting the criteria. Most studies found on this
search were mainly focusing on the RN’s attitude,
skills, knowledge, care and behaviour toward
MeS, rather than experiences of RNs in assessing

MeS, adding impetus to this study, focusing on
RN experiences in assessing people with SMI for
MeS.
Metabolic syndrome and worldwide
definition.
MeS originates from three Greek words
(metabolѐ) meaning change; syn meaning
together and drome meaning courses.⁶ In 2004,
21 experts from diabetes practice, public health,
epidemiology, lipidology, genetics, metabolism,
nutrition and cardiology met in London to
establish a world-wide definition/diagnostic tool
of MeS for clinicians and agreed on a MeS
definition/diagnostic tool.7 To diagnose a person
with MeS, the person must have central obesity
plus any two of four other factors as shown in
Table 1.

Table 1 . International Diabetes Federation MeS worldwide definition
Central obesity
Raised triglycerides
Reduced HDL (high density
lipoprotein) Cholesterol
Raised blood pressure
Raised fasting plasma glucose

Waist circumference- plus any two of the following:
Male: 102cm Female: 88cm or BMI: of ≥25 kg/m²
≥ 1.7 mmol/l (150 mg/dl) or specific treatment for this lipid
abnormality
< 1.03 mmol/l (40 mg/ dl) in males
< 1.29 mmol/l (50 mg/dl) in females or specific treatment
for this lipid abnormality
Systolic: ≥ 130 mm Hg
Diastolic: ≥ 85 mm Hg
or treatment of previously diagnosed hypertension
Fasting plasma glucose ≥ 5.6 mmol/l (100 mg/dl)
or previously diagnosed Type 2 diabetes

Source: (Alberti et al., 2006, p. 475)
Metabolic syndrome and antipsychotic
medications
The metabolic effect of antipsychotic
medications on people with SMI such as bipolar
disorder and schizophrenia is well documented.810 Having MeS is a significant predictor for future
cardiovascular diseases causing death and/or
physical disability.¹⁰ MeS has been found to be
untreated
among
people
with
SMI.¹¹
Furthermore, people with schizophrenia have a
life expectancy of up to 25 years less than the
general population.¹² Heavy smoking, high
consumption of saturated fatty foods, and
inadequate physical activity are risk factors for
developing MeS¹³ as well as high use of multiple
antipsychotic medications and the combined
used of mood stabilisers and anti-depression
medications.14,15
The literature12,10,16 recommended the need for
urgent understanding of why the assessment of
this cohort of patients for MeS is slow to improve.

RNs working in mental health settings
experience barriers in assessing the physical
health of people with SMI due to various reasons
including their heavy workload and patient’s lack
of motivation.¹⁷ In addition, five major barriers
that RNs were managing to improve the MeS
assessment were identified: patient’s mental
illness, inconsistency in the provision of care,
lack of knowledge about MeS, patient’s poor diet
(high saturated fat and sugar related to social
economic factors) and insufficient resources.
These barriers were reported as significantly
inhibiting RNs from improving their MeS
assessment.¹⁸ Patient’s thought disturbances
and their disengaging behaviours were identified
as major barriers to conducting a thorough MeS
assessment.¹⁹ RNs working in MHS are
designated to improve physical health
assessment of people with SMI including MeS
assessment. RNs can improve their MeS
assessment by educating staff and patients about
the individual risk factors of MeS and providing
resources such as pamphlets and posters to
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educate family members to promote MeS
awareness.¹⁸ The high prevalence and the
serious disturbance of MeS among people who
have taken antipsychotic medications.²⁰
highlights the importance of routinely assessing
people with SMI for MeS in MHS.
METHODS
Using a qualitative exploratory design
underpinned by the Kakala Research
Framework, five RNs with at least two years of
working experience in the community and/or
inpatient mental health settings were recruited
to participate in this study. RNs with less than
two years of working experience in MHS were
excluded from the study. Participants were
employed in urban area of New Zealand. The
study was approved by the Whitireia Polytechnic
Ethics Committee with project No: RP44-2018 as
of low ethical risk.
RESULTS
Six overarching themes emerged from the RN
participants’ experiences on the assessment of
people with SMI for MeS.
1.

Enablers: RNs use MeS protocols

Three RN participants reported that using the
MeS protocol in their workplaces enabled them
to guide and carry out the MeS assessment. One
RN participant believed that knowing policy and
being aware of the health provider’s assessment
requirements, lead to undertaking MeS
assessment. RN participants believe that being
aware of MeS policy in their workplace motivates
RNs to complete the assessment, as does easy
accessibility of policy online.
2.

RNs have support to complete MeS
assessment.

Another reported enabling factor for MeS
assessment was the support of RN colleagues in
placing the MeS assessment forms in patients’
files for the team to complete. A further reported
enabler for one RN participant was the
availability of portable equipment such as weight
scale
and
blood
pressure
machine
(sphygmomanometer).
3. Barriers: RN’s role in MeS assessment is
unclear
Four RN participants in this study demonstrated
some level of understanding that assessing
people with SMI for MeS was part of their nursing
role but were unclear about their role in
monitoring blood tests and performing an
electrocardiogram (ECG) test. RN participants

did not know who was responsible for
monitoring blood and ECG tests of the patients in
their practice and sent patients elsewhere for
blood and ECG tests when required. In contrast,
two RN participants working in an in-patient MH
setting were clear about their line of
responsibility regarding blood tests and ECG test
(when required). However, it was unclear in the
findings that RN participants employed in the
community mental health services (CMHS) were
able to undertake the blood tests. The
unavailability of the ECG monitor (when
required) and equipment for blood taking were
barriers for those nurses undertaking these
assessments at their CMH workplaces.
4.

RNs struggle with the MeS assessment

All RN participants struggled with MeS
assessment due to patient behaviour, including
manifestations of mental illness such as
disturbed thought processes and emotions. Four
RN participants had difficulty engaging patients
during the assessment process because of their
impaired cognitive function. Another cause of
difficulty was patient’s cognitive disturbance,
poor memory and socioeconomic status. Some
patients had psychotic syndrome such as
paranoid thoughts toward RNs, which may lead
to patients refusing to cooperate in any
conversation with RNs in leading up to the MeS
assessment. Three RN participants wanted the
patients’ family to encourage the patients to
engage with the MeS assessment. Some RN
participants identified family support as lacking.
5.

RNs need support to undertake the MeS
assessment.

Resources for RNs in healthcare are an important
element of care delivery. Resources such as
information for MeS workshops and equipment
were inadequate. RNs working in CMHS required
transport to take the service to the patient at
home to ensure the MeS assessment is
implemented and completed. Three RN
participants recommended the need to approach
the MeS assessment as a team instead of the
current approach of individual care as well as
having a central repository in the unit for all
information about MeS assessment. Information
in a central repository could provide knowledge,
guidance and clinical support RNs require to
undertake the MeS assessment. The main
support recommended by those RN participants
was to employ extra RNs to share the caseload as
RNs participants perceived MeS assessment was
time consuming especially RNs who are
practising in CMHS.
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6.

RNs have limited knowledge about MeS

RN participants demonstrated three different
levels of MeS knowledge. Three RNs had
adequate knowledge of MeS risk factors,
describing the need for patients to be assessed
for MeS. Those RNs were able to assess and
report patients’ blood pressure and body weight
but did not report any experience of having to
interpret patient’s blood test and/or ECG test
results when required. RNs had adequate
knowledge of MeS and attempted to implement
and assess patients for MeS but struggled with
multiple challenges throughout the process, such
as delay in getting blood results or waiting for the
patients to get their blood tests done in the
laboratory. One RN participant had adequate
knowledge of MeS but gave no indication of
applying this knowledge in clinical practice. One
RN reported minimal knowledge of MeS and had
never assessed a patient for MeS during three
years of nursing care provision in MHS.
DISCUSSION
RNs working in mental health settings have a key
role in improving the physical health assessment
of people with SMI including MeS assessment.
The purpose of MeS assessment is to enable RNs
to provide early interventions and management
of patients’ care.²¹ The use of the MeS protocols
to guide the MeS assessment enables RN
participants to implement the assessment at
their workplaces.⁷ RNs need to utilise MeS
guidelines as a tool to guide the assessment and
to improve patient health outcomes in any health
setting including inpatient and CMHS.
Another enabler for the MeS assessment
identified by the RN participants was the support
of nursing colleagues. Undertaking MeS
assessment is an important part of identifying
the clinical and laboratory features of MeS.¹⁹ The
early identification of MeS helps RNs to provide
early intervention for better treatment
outcomes. MeS remains untreated and neglected
when an assessment is not carried out in a
person with SMI.²²
RN participants demonstrated lack of clarity
regarding their role in MeS assessment explicitly
around monitoring blood and ECG tests of the
patients in their practice. The limited access to
laboratory and staff to perform ECG test when
required were identified by some of the RN
participants as barriers for the completion of the
MeS assessment. Accessibility of health services
are fundamental for health professionals and the
public to enhance healthcare access as part of
holistic care. ¹⁹ Having an unclear line of
responsibility for health professionals can lead to

patient care being neglected. ²³ When patients’
care is neglected, human rights are violated.²⁴
RN participants struggled with MeS assessment
for a range of reasons including manifestations of
mental illness on patient’s behaviours, thoughts
and emotions which characterised by paranoid
thought, disengagement behaviour, lack of
insight and lack of motivation. These
psychological changes may result in the patients
disengaging from seeking help and attending
physical health check-ups.²⁰ Patients who are
disengaged with blood tests disrupt the
completion of the assessment and consequently
early detection of MeS leading to poor treatment
outcomes.²⁵
RN participants revealed that they needed the
individual and systemic support as well as
resources to complete the MeS assessment.
Resources available, such as information for MeS,
workshops and equipment were inadequate. RNs
working in community services required
transport to take the service to the patient at
home to ensure the MeS assessment is
implemented and completed.
The health system in New Zealand has not yet
adequately resourced MHS to meet the physical
needs of people with SMI.²⁶ Having health
information available and accessible by RNs is
essential to raise RN’s awareness and
understanding of health conditions and provide
treatment strategies for patients.²⁷ ²⁸ A team
approach instead of the current individualised
care for people with SMI for MeS is strongly
recommeded.²⁵ The challenges of time and
motivation to sustain the MeS assessment would
be more efficient with a team approach. If MeS
assessment is undertaken in a timely way, the
patient’s outcome is significantly improved.²⁹
RNs have limited knowledge about MeS is the
final overarching theme of this study. The RN
participants’ different level of knowledge about
the MeS and the assessment process of MeS
suggested a lack of awareness about the MeS as
well as lack of education for the RNs employed by
MHS.³⁰ Literature noted the need to educate the
nursing workforce for care and skill
improvement to meet the complexity of physical
and mental health concerns across age groups.
Having knowledge about interpreting clinical
measurements of patients’ MeS assessment is
vital for RNs to differentiate the normal readings
from abnormal and for the implementation of the
assessment.³¹
Further professional development that all five
RN participants of this study required; were
blood taking, blood test interpretation, doing an
ECG, reading and interpreting the ECG test, the
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need to conduct the MeS assessment and a lack of
awareness of the MeS policy in the workplace.
The ability of RNs to interpret blood test and ECG
results and communicate the results to the
medical team is considered as part of their
assessment role and clinical decision-making.³²
RNs’ misinformation which includes perceiving
that the physical health assessment of people
with SMI is the responsibility of primary health
nurses, increased the risk of this cohort to have
preventable health conditions such as MeS.³³
RNs’ lack of awareness of the MeS policy was a
further concern for some RN participants. The
World Health Organisation (WHO), ³⁴ refers to
health policy as plans, actions and decisions for
health professionals to undertake in working
toward achieving specific goals. MeS policy
provides RNs with plans and actions on what,
how and when to assess people for MeS. Health
policy outlines expected roles of different health
professionals informing them of their roles and
responsibilities in working toward achievement
of the goals³⁴. However, despite the availability
of MeS guidelines, the outcomes of the MeS
assessment remains low.³⁵ Overall, the finding of
this study is supporting the call for RNs working
in MHS to take urgent action to improve the MeS
assessment of people with SMI.
Relevance for clinical practice
• RNs employed in MHS must assess people
with SMI for MeS to improve patient
outcomes.
• MeS assessment must be prioritised in MHS to
provide opportunities for RNs to undertake
the assessment with on-going monitoring of
patients’ physical health.
• RNs working in MHS must demonstrate
confidence and competence to initiate MeS
assessment as part of their professional
responsibility and provision of holistic care.
• RNs need to provide health education for
patients and their families to promote
awareness of MeS. Health education focuses
on healthy eating, maintaining healthy body
weight by increase physical exercise and
improving the healthy lifestyle.
Recommendations for nursing practice
• MHS to implement a MeS assessment policy (if
not in place) to guide health professionals
with the assessment. The MeS assessment
policy must clearly state who is responsible
for the assessment as well as the assessment
tool and when people with SMI to be assessed.

• MHS in New Zealand need to implement a
comprehensive assessment tool to support
RNs with MeS assessment.
• People with SMI undertaking treatment of
secondary
generation
agent
(SGA)
antipsychotic medications must be assessed
three-monthly for MeS for the first year of
treatment and then annually assess, monitor
and screen until further review by the
patient’s psychiatrist.37
• MHS to have a clear communication between
primary and secondary healthcare to share
information about patient’s physical health.
• To have an electronic alert system in-place to
remind RNs the due date of the MeS
assessment for monitoring consistency.
• Each MH team to establish a MeS team of two
RNs with a doctor to focus on assessment,
implementation and monitoring patients with
and without MeS. The MeS team to organise a
MeS folder with the MeS resources to support
RNs and student nurses with the assessment.
• RNs to advocate for resources for the MeS
assessment.

• All RNs working in MHS to engage in
physical health training such as assessing
patients for MeS, cardiovascular diseases,
diabetic and stroke as part of their annual
core competency.
• The MeS assessment to be incorporated
into the audit agenda of the organisation,
to ensure the audit check list is an active
system to enable consistent assessment
for care continuation.
• MHS to provide educational materials
such as books, pamphlets, brochures,
videos and posters on MeS for staff,
patients and their families. Educational
materials need to be written in simple and
easy language to support the level of
understanding of a person with cognitive
impairment.
CONCLUSION
RN participants in this study were neither
sufficiently prepared nor confident to undertake
the MeS assessment of people with SMI. The
unclear responsibility and limited access to
relevant services for the MeS assessment
affected RNs’ motivation and confidence to
undertake the assessment. Some RN participants
attributed these barriers to lack of support from
their employers. However, RNs have a
professional responsibility to seek opportunities
to learn and maintain competency.³⁶
RN
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participants working in the CMH struggled with
completing the MeS assessment due to multiple
factors
including
patients’
disengaging
behaviours and the impact of mental illness. RN
participants identified specific supports and
educations that they need to improve skills,
knowledge and awareness of MeS assessment
and MeS policy. Registered nurses in mental
health services are experiencing professional,
organisational and systematic barriers as well as
clinical and professional enablers in assessing
people with SMI for MeS. In order to improve the
MeS assessment of people with severe mental
illness, RNs practising in mental health services
require ongoing professional development,
education and resources related to MeS
assessment. Skilled RNs are essential to take
responsibility for providing a “one-stop-shop”
for people with MeS.
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Engagement with Diabetes Retinal Screening: An analysis of secondary
data from the Pacific Eye Institute in Suva
Joshua CRONIN-LAMPE,1 Alana CAVADINO,2 Fuafiva FA’ALAU3, Harris ANSARI,4 Judith
MCCOOL2
ABSTRACT
Objective: Diabetic retinopathy (DR) is one of the primary causes of preventable vision loss and
blindness. Diabetic retinopathy screening (DRS) is essential to detect microvascular damage to the
retina; it can be performed in primary care or specialist eye health clinics. The system of referral,
screening and treatment relies on an organised primary care referral pathway, accessible services and
at least a basic level of health literacy among those living with or under threat of developing Diabetes
Mellitus (DM).
Methods: Routinely collected patient data from the Pacific Eye Institute (PEI) in Fiji was analysed to
describe a) clinical and demographic DR patient characteristics and b) characteristics of patients
demonstrating higher clinic engagement (using multiple logistic regression)
Findings/Outcomes measure: Of 9287 patients who first attended the PEI for DRS between 2012 and
2017, 22% presented with sight-threatening diabetic retinopathy (STDR) in at least one eye. The
average duration of DM was 3 years; self-reported glycaemic control was poor. Indo-Fijian or other
ethnicity (both vs iTaukei, OR=2.30, 95%CI 1.96-2.70 and OR=2.18, 95% CI 1.63-2.92, respectively;
p<0.001), high blood sugar (OR 1.39, 95%CI 1.10-1.75, p=0.006), longer duration of disease (OR=1.21,
95%CI 1.02-1.43, p=0.027), peripheral neuropathy (OR=1.43, 95%CI 1.24-1.65, p<0.001) and STDR
(OR=3.30, 95%CI 2.78-3.92, p<0.001) were associated with greater odds of higher clinic engagement.
Male gender (Odds Ratio (OR)=0.83, 95% Confidence Interval (CI) 0.72-0.95, p=0.006), younger or older
age (both vs 40-70 years; <40 years, OR=0.48, 95%CI 0.37-0.63, ≥70 years OR=0.61, 95%CI 0.48-0.76,
p<0.001), year of first clinic visit (2013 vs 2012 OR=0.58, 95%CI 0.50-0.69, p<0.001; 2014 vs 2012
OR=0.36, 95%CI 0.30-0.43, p<0.001) and moderate visual impairment (OR=0.67 95%CI 0.56-0.80,
p<0.001) were associated with lower odds of high clinic engagement.
Conclusions: Our results identify patient groups that may be more vulnerable to lower engagement
with eye health services. Increasing engagement may help reduce delays in screening and treatment.
Given the projected continued rise in DM in the Pacific region, investing in robust electronic data
systems that collect and connect public health and clinical data is imperative. Health literacy is
important for the prevention of DM, timely DM diagnosis and screening for complications such as DR
Key words: Diabetes mellitus, Diabetic Retinopathy, Screening, engagement
INTRODUCTION
Diabetic Retinopathy (DR) is the most common
microvascular complication of both Type 1 and
Type 2 diabetes mellitus (DM). Global estimates
of prevalence of DR suggest of among people
living with diabetes, 34.6% have DR with around
one in ten having sight-threatening DR (STDR).13 To date, the most effective strategies to prevent
DR and STDR come via public health approaches,
including population level screening and
diagnosis followed by appropriate treatment
with laser photocoagulation or anti-VEGF
(vascular endothelial growth factor) agents.4

However, diagnosis remains one of the major
barriers to preventing vision loss from DR as the
condition has few precipitating symptoms and
disease progression is typically non-linear.
Retinal screening is critical for expediting the
detection of DR and initiating prevention efforts.
In all settings, access to timely diagnosis and
screening can be challenging; in low resource
and remote settings these challenges are
compounded. Chua et al 5 stress the importance
of prevention of DR through effective referral
and screening systems to quality, cost effective
and acceptable treatment options.
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Fiji faces a growing burden of non-communicable
disease, with 40% of people over 40 years with
diabetes.6 In response to this need, the Pacific
Eye Institute (PEI) established in 2006 delivers
Pacific-led ophthalmology and specialist eye
health training and eye health service delivery in
partnership with the national Fiji Ministry of
Health and Medical Services. The PEI provides
end-to-end diabetic eye health services from the
clinic base in Suva, Fiji, a mobile eye clinic and
regional outreach clinics.
Key challenges to improving screening uptake in
the Pacific Islands region are consistent with
other low resource and remote settings. For eye
health, a historical lack of trained eye specialists,
a shortage of primary care level screening
equipment and structural issues within a referral
system are likely to contribute to late
presentation at eye health clinics. Yet, the Pacific
region benefits from investment in locally
trained ophthalmologist and specialist eye care
nurses.7 The benefits of a strong primary care
system, willingly utilised by a population, are
undisputed.8 Specialist services, such as antiVEGF therapy or vitreo-retinal surgical services
are currently unavailable in the Fiji public health
system, therefore those with severe STDR face
substantial out-of-pocket costs or must travel
abroad for surgical intervention.9 Timely
diagnosis is therefore vital to enable utilisation of
referral pathways to screening services and
therapeutic interventions. An earlier study found
that primary care doctors in Fiji tended to place
a lower priority on eye health compared to other
microvascular complications among their
patients with diabetes.6 Another study identified
that despite rating eye health as a personal
priority, few patients with diabetes actively
engaged health care services. 10 According to the

PEI screening guidelines, DR screening should be
initiated at the time of diagnosis on Type 2 DM
and at the time of puberty in Type 1 DM.11
Regular yearly screening is recommended
following diabetes diagnosis. Patients who do not
attend clinic for initial appointments, or who fail
to return as scheduled for subsequent screening,
risk irreversible vision loss. The reasons for
which patients do not attend clinics for initial or
follow-up appointments is unclear, but this
information is fundamental to improve
engagement, build rapport and trust with the
clinical teams to protect eye health for people
living with diabetes.
We utilised routinely collected de-identified
patient data from the Pacific Eye Institute in Suva
between 2012 and 2017 to address the following
aims: a) to describe the socio-demographic and
clinical characteristics of people who present to
the PEI for diabetic retinopathy screening and b)
to describe the characteristics of those more
likely to return for follow-up screening (higher
clinic engagement).
METHODS
Clinical Processes
The PEI runs DRS in accordance with the Pacific
guidelines New Zealand’s National Diabetes
Retinal Screening, Grading System and Referral
Guidelines 11. The application of standardised
guidelines has been central to ensuring that
service-delivery is consistent, evidence-based,
and feasible for the health systems within the
region.
The PEI screening programme consists of two
clinics: the photo-monitoring clinic to screen
new patients or those with no or minimal DR; and
the Diabetes Eye Clinic (DEC) where ophthalmic
examinations and consults take place for those
with diagnosed DR. Referrals to the PEI come
from a range of sources including; sub divisional
health centres, local diabetes hubs, inpatient &
outpatient hospital consults, private clinics,
specialist outpatient departments, and selfreferrals (walk-ins).
At the time of analysis, the PEI clinic had a daily
schedule of up to 33 ophthalmic consults and 17
laser therapy sessions; photo-monitoring
appointments are conducted depending on need
(appointments and walk-ins), the percentage of
attendees, and the number of staff available.
Direct urgent referrals, such as those with low
visual acuity or sudden vision loss, are given
priority access to ophthalmic consults. When at
operational capacity, the photo-monitoring suite
triages patients based on severity. Although
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there is no internal formal policy to send
proactive reminders, where there is extra
capacity, proactive reminders are delivered by
telephone; with high-priority appointments
being expedited.
Patients with a prior diagnosis of DR or who have
formerly had laser therapy are recommended to
have more frequent examinations based on the
severity of the DR grade and other clinically
relevant risk factors as determined by an
ophthalmologist. In severe instances of STDR,
individuals are booked in for laser therapy
within a week.
After examination and
grading, patients are assigned a follow-up photomonitoring (if they have minimal or no DR) or
referred for an ophthalmic consult or treatment.
As patients leave the clinic and a follow-up
appointment is scheduled, they are given an
appointment card specifying the date and time of
their appointment. Depending on the
appointment type, this could be scheduled up to
a year in advance. As there is no formal policy
canvassing proactive retrieval procedures, this
appointment card is often the only preappointment reminder.
Screening
The PEI typically screens and grades DR using a
non-mydriatic retinal camera as opposed to
direct
ophthalmoscopy
or
slit-lamp
biomicroscopy through dilated pupils. Though
relatively expensive, non-mydriatic retinal
photography has many advantages for use in the
Pacific Islands context. Firstly, as digital
photography does not require mydriasis, the
patient experience of frequent screening is
reportedly less distressing, a factor that may
diminish future barriers to screening. Secondly,
the immediacy of the digital photographs enables
clinicians to use them as a patient-education tool.
Images can be referred to as clinicians discuss
the results with patients, framing the
communication process in a personalised way
and aiding in effective knowledge transfer.
Cataloguing photographs along with patient
records in a repository also allows the PEI to
keep a clean and objective history of grading that
can be audited for quality assurance, screener
performance, or used to map an individual's
disease progression, regression, or their
response to treatment.
Data Collection, management and cleaning
The PEI routinely collects and stores patient
demographic and clinical data in a computerised
database (Table 1). The PEI began to routinely
collect referral source upon arrival to the clinic in
2017. Data required for this analysis was
extracted from the clinical database and de-

identified. Ethical approval to undertake the
secondary data analysis was provided by the Fiji
National Research Ethics Review Committee (ID:
2018.123.NW).
Patient data was extracted into Excel comprising
54 clinical and sociodemographic variables for
49,853 records from 13,463 individuals
presenting to the clinic between 01 Jan 2012 to
31 Dec 2017. With consultation from the PEI,
input errors and anomalies were corrected or
removed from the dataset. Data quality differed
across variables; more routinely collected data
(such as patient gender, ethnicity or diabetes
type) contained relatively few input errors and
missing fields. Numerical variables such as
duration of disease or random blood sugar level
(non-fasted blood sugar level at the time of the
appointment) contained more frequent input
errors, inconsistent use of units and missing
fields. Some variables (such as HbA1c) were not
routinely collected, whilst others (such as
referral source) were only collected for part of
the study period. These variables were included
in descriptive analysis, with the number of valid
cases being the denominator for percentages and
the missing cases noted. Patients are recorded as
new or follow-up as they present to the clinic. To
characterise the clinical severity and sociodemographics of newly presenting patients, and
to measure their clinic engagement over time,
records for any individuals who already had
existing patient records were excluded, leaving
9287 new patients remaining for analysis.
Data Analysis
A descriptive analysis was first performed of all
new patients presenting to the PEI between 2012
and 2017 (objective 1), including description of
patient characteristics and variables related to
patient disease and vision at the time of their first
visit. Blood sugar level and HbA1c (%) were
taken from a patients first visit. Continuous
variables such as age, duration of disease,
glycaemic control and visual impairment were
categorised. Variables were summarised using
counts and percentages. As DR grade and visual
acuity were taken for each eye, these were recoded to give an indication of the presence of
visual impairment or STDR at the individual
level, defined as the presence of DR grade ≥ R4
and/or a maculopathy grade of ≥ M3.
Panel data were analysed for individuals who
first presented to the PEI between January of
2012 and December of 2017 to approximate
patient retention (objective 2). The annual
cohort size was calculated to give an indication of
follow-up over time following the first
appointment.
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Table 1. Routinely collected data by the Pacific Eye Institute and collection methods
Variables

Description and Collection Method

Name, Age,
Ethnicity, Gender
& Address

Self-reported upon arrival to the clinic and entered into database as a health record.

New or Follow-up

Reception asked if the patient had attended the PEI before and search database for
previous files.

Appointment type

Appointments were stratified by clinic into photo-monitoring, laser therapy or diabetes
eye clinic. This will be determined either by source of referral or determined by
resident ophthalmologist when organising a follow-up appointment.

Referral Source

Upon arrival the patient was asked about referral or where they heard about the
service. Referral sources are entered as one of the following: Primary Health Centre,
Diabetes Hub, In-patient, Outpatient, Private, SOPD or Walk-in.

Duration of
Disease

Is the time elapsed since a formal diagnosis of diabetes and was gleaned from a patient's
diabetes record book, or if they do not have one, self-reported.

Diabetes Type

Diabetes type is stratified into: Types I & II as well as gestational diabetes (GDM) and is
ascertained from their diabetes record book or from the referrer.

Visual Acuity

Patient’s visual acuity was determined using a Snellen chart at ‘station one’. Unaided
visual acuity was recorded in all individuals, whilst “best-corrected” pinhole acuity, was
measured when unaided vision is less than 6/12. As per previous studies conducted at
the PEI the visual acuity bands used were as follows: Good ≥ 6/18, Moderate 6/246/60, or Poor <6/60.

Presence of
Comorbidities

This information is also collected in the visual acuity at station one. Individuals medical
history are obtained from the patient’s diabetes records by a nurse of eye health
technician, or if the patient doesn’t have one, are self-reported. The presence of
neuropathy (stratified into peripheral, autonomic and amputation) and renal
neuropathy is indicated by a ‘Yes’ or ‘No/blank’.

Medication

Also gathered from the diabetes record book and/or self-reported at station 1.
Medication use is stratified into tablet/metformin, insulin, diet-alone or non-compliant
and an indication of use is given by ‘yes’ or ‘no’.

Glucose control

Both glycaemic control and random blood sugar levels were routinely collected. The
level of glycaemic control was taken from the patients last blood sugar reading in their
diabetes record (either measured at home or at a health centre) and was defined as
good (< 7.00 mmol/L), moderate(7-9 mmol/L) or poor (>9.1 mmol/L) based on current
guidelines; 11mmol/L is the cut-off for a random sugar level. Random blood sugar levels
conducted in the clinic were recorded as a separate variable. Though not routinely
collected throughout the study period, many patients also had their HbA1c levels
recorded as a percentage using DCCT (Diabetes Control and Complications Trial) units,
providing a more robust surrogate marker of recent glycaemic control.

DR treatment
history

The PEI database was searched for patient records specifying any previous DR therapy
or diagnosis. In new patients this information was gained from the patients diabetes
book or self-reported.
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Clinic engagement, as measured by the total
number of records in the database per individual,
was summarised separately according to
whether patients were first referred to the
photo-monitoring clinic, the DEC or the laser
therapy clinic. The photo-monitoring clinic is the
feeder clinic to both DEC and the laser clinic,
hence the majority of patients would be seen first
in the photo-monitoring clinic. Any patients
referred directly to the DEC or the laser clinic
were likely to have advanced disease and
therefore higher number of follow-up
appointments. A subsample of patients first
presenting for screening to the PEI photomonitoring clinic between 2012 and 2014 was
then defined in order to evaluate the total
number of appointments being attended over the
entire study period (to 2017), as a proxy measure
for clinic engagement over time (objective 3).
Restriction to individuals with their first
appointment before the end of 2014 was to allow
for sufficient follow up over time to assess
compliance with the standardised Pacific
guidelines for frequency of diabetes retinal
screening. These clinical guidelines state that
follow-up appointments should occur at least
annually, therefore all individuals in this
subsample had the capacity to generate four
appointments or more. Patients that generated at
least one record per year of follow-up on average
over the study period were then coded into a
‘higher-engagement’ group, with the remaining
classified as a ‘lower-engagement’ group.
Patients first attending the PEI in 2012 were
followed for 6 years and therefore required at
least 6 records to be considered ‘higher
engagers’. For those with initial appointments in
2013 and 2014, at least 5 and 4 records,
respectively, were required for ‘higher engagers’.
Chi-squared tests were used to assess univariate
differences in the compositions of the two
groups. Variables of interest were then included
in a multiple adjusted logistic regression model
and reported as odds-ratios (ORs) and 95%
confidence intervals (CIs). Covariates that met
statistical significance were added to the
multiple logistic regression model in a stepwise
manner until peak predictive power was
reached.
Statistical significance was determined using a pvalue < 0.05. SPSS software version 25 (SPSS Inc,
Chicago, IL, USA) and Stata version 16
(StataCorp, College Station, TX, USA) were used
for analyses.

RESULTS
Description of new patients first attending the
clinic during the study period
Table 2 shows that of the 9287 new patients
presenting to the PEI over the study period, a
higher proportion were female (61% versus
39%). The average age was 56 years, with 13%
of new patients being aged under 40 years. The
majority of new patients reported being of IndoFijian ethnicity (62.4%), followed by the iTaukei
(31%) and those of ‘other’ ethnicities (6.6%). The
vast majority of new clinic attendees were
referred to the photo-monitoring clinic for their
first appointment (96.4%), with few patients
being directly referred to the DEC (2.9%) or the
laser therapy suite (0.5%). Type 2 DM was the
most common presentation, followed by
gestational diabetes (GDM) and then Type 1 DM
(Table 2). Approximately 1 in 10 patients were
recorded as not having DM, indicating issues
with diagnosis and referral. In those who had
HbA1c (%) measured (n=487), only 15.1% were
below the recommended threshold of 7.0%.
Nearly 4 in 10 individuals had a random blood
sugar level of above 11 mmol/L, the cut-off for a
diabetes diagnosis, highlighting the problem of
hyperglycaemia in the study population. The
median duration of disease was 3 years, however
the distribution had a strong right-tailed skew
with over a quarter of patients having a duration
of above 10 years. Diabetes complications were
reasonably common; 34.7% suffered from
peripheral neuropathy, and over 300 patients
had renal disease, suggesting these patients may
be quite far along the disease progression curve
upon attendance and thus at risk for STDR and
subsequent vision loss. The majority of patients
(90.5%) had their vision assessed at the time of
their first visit, with 20.3% of these having at
least moderately impaired vision.
Cohort retention
Figure 1 depicts the cohort retention over time
for patients first attending a clinic between 2012
and 2016, showing a steady increase in the size
of the study population over the study period,
however with the contribution of each yearly
cohort dropping throughout. For each year,
Figure 1 shows a clear drop in patient retention
after the first appointment, ranging from 20% to
30% depending on the year of first visit. For
example, of those first attending a clinic in 2012,
only 25.5% (n=404) returned for a clinic visit in
2017. Of those first attending clinic in 2012, only
34.3% (n=543) did not attend any further
appointments in a later year, compared to 67%
(n=917) of those first attending in 2016.
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Table 2. Characteristics of 9,287 patients who first attended the PEI from 2012 to 2017
Characteristic
Gender

Age (years)

Ethnicity

Clinic Type of first visit

Diabetes Type

Duration of Disease (years)

Medication

HbA1c (%)

Random
(mmol/L)

Blood

Sugar

Category

N patients
valid)

Female

5502 (60.9)

Male

3534 (39.1)

< 40

1197 (12.9)

40-50

1555 (16.7)

50-60

3057 (32.9)

60-70

2369 (25.5)

70+

1109 (11.9)

Mean ± SD

56.1 ± 14.8

Indo-Fijian

5502 (62.4)

iTaukei

2733 (31.0)

Other Pacific Islander

3 (0.0)

Other

582 (6.6)

Photo-monitoring

8,965 (96.4)

Diabetes Eye Clinic

270 (2.9)

Laser

47 (0.5)

No diabetes

952 (10.5)

Type 1

214 (2.4)

Type 2

7334 (80.8)

GDM

577 (6.4)

Not Applicable

212 (2.9)

<5

5180 (55.8)

5 – 10

1760 (19.0)

10+

2338 (25.2)

Median (IQR)

3 (0.9-10)

Tablets only

6990 (75.3)

Insulin only

560 (6.0)

Tablets and insulin

153 (1.7)

None recorded

1584 (17.1)

<6

20 (4.1)

6–7

54 (11.0)

7.00+

412 (84.8)

Mean ± SD

9.53 ± 2.3

<7

799 (12.6)

7 – 11

3076 (48.4)

11+

2480 (39.0)

(%

N missing
251
0

467

5

210

9

0

8745

2932
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Renal Disease

Neuropathy

Visual Impairment at first
visit

Median (IQR)

10.4 (8-14)

None

2678 (88.5)

Mild Nephropathy

299 (9.9)

Incipient Failure

18 (0.6)

Dialysis/Transplant

32 (1.1)

Peripheral

3218 (34.7)

Autonomic

7 (0.1)

Amputation

85 (0.9)

None/ missing

5977

None/Minimal

6,696 (79.7)

Moderate/worse (VA score ≤ 6/24)

1,709 (20.3)

Total

6260

882

9287

Figure 1. Cohort retention for patients first attending a clinic between 2012 and 2016
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Clinic engagement
Of the 1774 new arrivals in 2017, the two most
common referral pathways were from primary
health centres (32%) and walk-ins (31%).
Tertiary
care
referrals
accounted
for
approximately a quarter of all referrals, with 9%
coming from in-patient clinics and 14% from outpatient clinics. The remaining referrals were
from the diabetes hub (9%), specialist outpatient
departments (3%) or private clinics (2%).
The number of clinic visits was assessed
according to the type of clinic (e.g. photo
monitoring, DEC, laser clinic). As the photomonitoring clinic is the feeder clinic to both the
DEC and the laser clinic, the majority of patients

2016
2015 Cohort

2017
2016 Cohort

(96.4%) were seen first in the Photo-monitoring
clinic. Any first appointments recorded as direct
entries to the DEC (2.9%) or laser clinic (0.5%)
would be following a referral from an
ophthalmologist, who saw the patient in general
eye clinic, discovered the advanced disease on
eye examination in the general eye clinic and
then decided to book the patient directly to Laser
Clinic or Diabetes Eye Clinic. Since these patients
would already have advanced disease, they
would have needed multiple follow-ups. Indeed,
amongst all patients attending the PEI between
2012 and 2017, those who first attended the
laser clinic had the highest average number of
total visits (median=6, IQR 3-11), followed by the
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DEC (median=4, IQR 2-8) and the photomonitoring clinic (median=2; IQR 1-3).
Of the 4,731 patients who first attended the
photo-monitoring clinic of the PEI between 2012
and 2014, the average number of appointments
over the study period was 2 (IQR 1-3 visits), the
distribution of clinic engagement was nonnormal with a strong right-skew. The expected
number of appointments in congruence with DRS
guidelines would be at least six for the 2012
cohort, five for the 2013 cohort and four for the
2014 cohort. In this subsample, only 24.9% of all
new patients (n=1,178) attended at least the
expected number of appointments according to
the DRS guidelines and were classified for further
analysis as “higher-engagers”.
Table 3 presents results from the univariate and
adjusted logistic regression evaluating the odds
of ‘high-engagement’ according to different
patient characteristics at the time of first visit. In
univariate analysis, year of first visit, age at first
appointment, ethnicity, STDR, duration of
disease, blood sugar levels and peripheral
neuropathy were all significantly associated with
clinic engagement. There was no association by
gender or visual impairment. In an adjusted
logistic regression model, those with a first
appointment in 2013 or 2014 had significantly
lower odds of ‘high-engagement’ compared to
those first attending the clinic in 2012. Males,
those aged <40 or 70+ and those with at least
moderate visual impairment were also
significantly less likely to become ‘highengagers’. iTaukei patients had lower odds of
engagement than Indo-Fijians or those of other
ethnicities. On the other hand, the presence of
STDR, longer durations of disease, higher
random blood sugar levels and presence of
peripheral neuropathy were all significantly
associated with the likelihood of higher clinic
engagement
(Table
3).
Although
the
multivariate logistic regression model was
valuable in showing the differences in relative
odds of engagement for these variables, the
model showed some evidence of a poor
goodness-of-fit (Hosmer-Lemeshow p=0.01) and
had a Pseudo R2 coefficient of 0.112, indicating
that the covariates in the model explained only a
small degree of the overall variation in clinic
engagement.
DISCUSSION & CONCLUSION

most common referral route was via primary
health centres (32%) and walk-ins (31%).
Tertiary care referrals followed by referrals from
in-patient clinics and out-patient clinics; patients
were less likely to be referred via the diabetes
hub, specialist outpatient departments or private
clinics. In a subsample of patients who first
attended the photo-monitoring clinic of the PEI
between 2012 and 2014, we found that younger
or older age, with iTaukei ethnicity, later year of
first clinic visit and moderate visual impairment
were associated with lower odds of high clinic
engagement. Those with higher odds of clinic
engagement were also those with more
symptoms, i.e. STDR/peripheral neuropathy,
higher blood sugar and longer duration of
disease. In addition, engagement with screening
services declined for all over the study period.
Given the projected increase in DM in the Pacific
Islands region, promoting the value of timely
screening to avoid preventable visual
impairment of blindness is warranted.7 Yet,
several factors are involved in this process.
Building a robust, efficient and trusted primary
health care sector, including DR screening
services needs to be a priority for Fiji and other
Pacific Island countries as part of wider efforts in
promoting universal health coverage.12 The
cornerstone of UHC is an accessible and
culturally responsive primary health system that
facilitates referral pathways to specialist care.
Our results describe the clinical and
sociodemographic characteristics of high
engagers (or conversely, low engagers). The
referral pathway needs to be clear and
unambiguous, stemming from and connecting
back to the primary health care system.
Importantly, for DR screening to be effective,
patients need to perceive value from the effort
required to attend appointments.13 Future
research may address perceptions of eye health,
risk of developing DR and other factors that
might be implicated in attendance for screening
among users. Screening for DR is an evidencebased and cost-effective strategy to preserve
vision and reduce the incalculable costs of
preventable vision impairment and blindness.
While using routinely collected clinical data to
address research questions has merit in terms of
cost-effectiveness, there are limitations to this
approach. As the data was collected by different
clinical and administration staff over the time
period there were coding irregularities.

Our study describes the clinical and demographic
characteristics of patients who attended the
Pacific Eye Institute for DR screening between
2012 and 2017, their engagement with clinical
services for screening and treatment of DR. The
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Table 3. Comparisons of characteristics by level of clinic engagement (lower vs higher engagers) in
4,731 patients with their first clinic visit taking place at the photo-monitoring clinic between 2012 and
2014
Variable

Category

N (%) ‘higher
engagers’
1,178 (24.9%)

Year of first
visit

Gender
Age at first
appointment
(years)

Ethnicity

STDR

Duration of
disease
(years)

Random
Blood Sugar
(mmol/L)

Peripheral
Neuropathy

Visual
Impairment

Unadjusted
P-value*

Odds-Ratio for
‘higherengagement’

Adjusted Pvalue**

(95% CI)

2012

417 (28.5)

Reference

2013

381 (23.8)

2014

380 (22.7)

Female

704 (24.9)

Male

467 (25.3)

< 40

62 (11.4)

40-70

1016 (28.0)

70+

100 (18.1)

0.61 (0.48,0.76)

<0.001

IndoFijian

871 (29.5)

2.30 (1.96,2.70)

<0.001

iTaukei

212 (14.8)

Other

88 (29.1)

2.18 (1.63,2.92)

Absence

483 (18.3)

Reference

Presence

518 (49.1)

Missing

<0.001

0.681

<0.001

<0.001

<0.001

0.58 (0.50,0.69)

<0.001

0.36 (0.30,0.43)

<0.001

Reference
0.83 (0.72,0.95)

0.006

0.48 (0.37,0.63)

<0.001

Reference

Reference
<0.001

3.30 (2.78,3.92)

<0.001

177 (17.0)

0.90 (0.75,1.07)

0.23

<5

457 (18.9)

Reference

.

5-10

268 (28.1)

1.16 (0.97,1.38)

0.104

10+

450 (33.3)

1.21 (1.02,1.43)

0.027

<7.00

119 (20.7)

Reference

7-11

365 (23.7)

11.0+

461 (27.6)

Missing

233 (24.5)

No

691 (22.1)

Yes

481 (30.5)

None/Min
imal

777 (23.7)

Moderate
/worse***

268 (26.4)

Missing

466 (30.4)

<0.001

<0.001

<0.001

1.21 (0.96,1.53)

0.114

1.39 (1.10,1.75)

0.006

1.45 (1.12,1.87)

0.005

Reference
1.43 (1.24,1.65)

<0.001

Reference
0.080

0.67 (0.56,0.80)

<0.001

1.28 (1.02,1.60)

0.035

High clinic engagement is defined as at least 1 visit per year on average over the potential follow-up time;
*Unadjusted P-values are from chi-square tests; **Adjusted P-values from multiple logistic regression
model including n=4,610. A complete case analysis was performed except for variables with >5% missing
values, which were included in the model using a “missing” category. ***Visual acuity score ≤ 6/24
Furthermore, as data collection and management
has reflected the evolving needs and capacity of

the PEI overtime, many variables of interest were
incomplete or missing. For instance, we were not
493

Cronin-Lampe, et al. Pacific Health Dialog 2021; 21 (8): 485-495. DOI: 10.26635/phd.2021.141
able to account for patients in this sample who
might have died during the study period.
Information on HbA1c, which is representative of
the overall glycaemic control, was also not
collected due to the lack of HbA1c analysers in
Fiji at this time (up until 2017). DR grade and
visual acuity recorded for each eye were recoded to provide a proxy measure of visual
impairment or STDR at the individual level. This
was defined as the presence of DR grade ≥ R4
and/or a maculopathy grade of ≥ M3. A simple
M3 cannot generally be graded as STDR.
However, M3 with clinically significant macular
oedema (CSMO) is STDR. Unfortunately, CSMO
was only recorded in the computer system
(VIP.Net) at PEI from 2017 and was therefore not
captured in any of our data. Investment in data
systems are the backbone to quality healthcare;
the advent of electronic data systems, for patient
clinical data, referral processes and patient
reminders is important to the provision of safe,
accessible and equitable health care. Health
information technology systems, if appropriate
for the setting, user-friendly and are able to
perform multiple tasks (for patient records and
data extraction for research and evaluation) the
value to clinical staff and patients can be
significant. Our results demonstrate differences
in engagement with eye health services between
social demographic and clinical categories; these
differences may have important clinical
implications and yet are preventable. Locally
driven research to examine indigenous models of
eye health promotion would be valuable to
underpin any initiatives aimed at promoting
engagement with eye health services in Fiji.
Given the projected continued rise in DM in the
Pacific region investing in robust electronic data
systems that collect and connect public health
and clinical data is imperative.5 Our results
indicate groups who are more vulnerable to
lower engagement with eye health services.
Delays in screening and treatment can be
costly.14 At another level, population-level health
communications are also well recognised as a
fundamental facet of a strong health system;
increasing population health literacy regarding
the importance of prevention of DM, timely DM
diagnosis and screening for complications such
as DR is essential.15
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ABSTRACT
Background: Most cancer patients experience a huge burden of psychosocial and socio-ecological
issues. These may be addressed by offering quality palliative care for cancer patients and family
caregivers who form an important part of the care process. Little is known about the role of family
caregivers in palliative care in Samoa. In this study, we investigated the family caregivers’ knowledge,
attitudes and practices of palliative care for cancer patients.
Methods: We conducted a descriptive qualitative study utilizing semi-structured in-depth interviews
with family caregivers of cancer patients in Samoa. We employed a purposive, selective sample of family
caregivers (n=30) from the Samoa Cancer Society’s client database. Interviews were audio recorded,
transcribed and translated into English from Samoan. The data from transcripts were analyzed using a
thematic analysis framework.
Results: Six themes were identified: i. lack of experience and knowledge in providing palliative care, ii.
early/late detection and continuation of treatment, iii. health education and accessing palliative care
services, iv. decision-making and daily activities, v. coping strategies and vi. support from government
and other agencies. Participants emphasized the need for efficient communication, health education and
close involvement with healthcare professionals from the early stage of disease diagnosis to the end
stage. Strong coping strategies including religious beliefs and family support were expressed by family
caregivers to assist with financial, social, physical and psychological burden.
Conclusion: Family caregivers in Samoa require more awareness on palliative care delivery.
Implementing palliative care policies will ensure adequate coverage for unmet needs associated with
quality practice of palliative care. Government and non-governmental agencies should collaborate to
provide general assistance on financial support schemes and specialized health care services to assist
family caregivers and cancer patients to achieve their goals.
Keywords: Family Caregivers, Cancer Patients, Knowledge, Practice, Palliative Care,
BACKGROUND
The World Health Organization (WHO)
description of palliative care since 2002 has been
an approach, which involved the improvement of
quality of life of cancer patients, as well as their
caregivers, who need support in receiving more
information about diseases, pain management
and knowledge on how to get practical, spiritual
and psychological support from healthcare
professionals and other agencies.1 Although
palliative care has gained ground in developed
countries, there is an urgent need for palliative
care services in developing countries, where
most cancer is diagnosed at a later stage. The

palliative care phase has progressed over the
years, from the idea of caring for dying patients
to addressing other needs, of which providing
support for caregivers have been seen as
important.
Cancer is significant and a growing problem in
Pacific Island Countries and Territories (PICTs).
In the South Pacific region, there are disparities
between and within PICTs in cancer rates, cancer
mortality, delivery of/access to cancer screening
and preventive programs, cancer prevention and
treatment technologies. Samoa is one of the
Polynesian Pacific Island Countries, that is
currently and continuously challenged with the
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burden of non-communicable diseases (NCD),
including cancer at the health system,
community and individual level.2 The
importance of palliative care to improve the

received in Samoa continues to be shaped by
culture and ethnic contextualities. To address
these gaps, a qualitative assessment was
conducted to identify the knowledge and practice
of palliative care.
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The aim of this research is to investigate the
knowledge and practice of palliative care
amongst family caregivers of cancer patients in
Samoa.

quality of life of both cancer patients and
caregivers is one of the messages behind various
palliative care forums and talks in the Pacific.
Family caregivers (FCs) are an essential source
for quality of life, well-being and quality of care
in critically ill patients. Therefore, FCs
approaches to providing care for patients may be
affected by their level of knowledge and
understanding of palliative care practice.3 Earlier
reports had shown that family caregivers of
critically ill patients experience various health
problems, including fatigue, loneliness, severe
sleep disorders, unemployment, financial and
psychological difficulties.4,5,6 In Samoa, little is
known about how much family caregivers of
patients with serious illnesses are aware of
palliative care and their perceptions of what
palliative care offers. Palliative care from the
perspective of family caregivers is necessary
because, they often are involved in making
decisions throughout the course of patients’
healthcare.7,8 Certain studies showed most family
caregivers lacked understanding of the prognosis
of diseases and are unaware patients’ symptoms
are related to their cancer, disease progression
or early screening. 9,10,11 Likewise, some family
caregivers refused to accept their relatives’
diseases to be palliative in nature.12
Albeit, there is no study yet in the literature on
palliative care needs of family caregivers of
cancer patients in Samoa. Therefore, an
understanding of family caregivers’ perceptions
of palliative care is essential in identifying the
necessary supports needed to implement access
and sustain quality palliative care delivery in
Samoa. Additionally, the level of acceptance of
palliative care and how it is being offered and

The objectives are:
1) To assess family caregivers’ knowledge
of palliative care in Samoa.
2) To identify family caregivers’ current
practices of palliative care in Samoa.
METHODOLOGY
Study Design:
This study utilized a qualitative method of
research analysis. The strength of qualitative
research is its ability to provide a contextual
experience of participants on a chosen topic of
interest.13 The opinions and experiences of
family caregivers of cancer patients were
investigated. This study is part of joint research
examining knowledge, attitudes and practice of
palliative care in cancer patients in Samoa.
Demography:
Samoa consists of two main islands; Savai’i and
Upolu. There are also two smaller inhabited
islands, Manono and Apolima, and several small
uninhabited islands including; the Aleipata
Islands (Nu'utele, Nu'ulua, Fanuatapu and
Namua) (Figure 1). Apia is the capital city of
Samoa and according to the World Bank
population statistics in 2019, the population of
Samoa was 197, 097.14
Sample size and selection:
This study adopted a qualitative descriptive
research design and data were collected using
semi-structured interviews. Between November
2020 and June 2021, the study recruited
participants from the list of family caregivers
(N=30) registered with the Samoa Cancer Society
in Apia. Participants included were indigenous
Samoans, above the age of 18 and could
communicate in the Samoan or English language.
Semi-Structured Interview Procedures:
Family caregivers identified from the SCS
database were contacted and interviewed
privately for approximately 40 to 60 minutes in
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their homes, using questionnaires and audio
recorders.
The majority of the semi-structured interviews
were conducted in Samoan by native speaking
research team members (TL, FT, ME), who were
well trained to conduct interviews.
Figure 1: Showing the map of Samoa with the
different regions and districts (Source: Update
from Master’s International Student Karen
Corey, By BARD CEP – August 27, 2010) Available
at:
https://www.lonelyplanet.com/maps/pacific/s
amoa/map_of_samoa.jpg

stopped, and another suitable date and time was
arranged to complete it. Field notes summarizing
contextual characteristics of interviews were
finalised. Each study participant received an
appreciation gift for participating in the research.
Audio filed interviews were transcribed
verbatim in Samoan and translated into English
by research assistants.
Ethical Approval:
For this research, ethical approval was obtained
from the National University Research Ethics
Committee and the Ministry of Health Research
Ethics Committee in Samoa.
Measurements:
Structured
openended questionnaires
including
sociodemographic
information,
palliative
care
preferences
and
scales of measuring
family
caregivers’
knowledge
and
practice of palliative
care were used. Each
measurement scale
was constructed after
ascertaining
face
validity and content
validity based on
experts’ ratings, and
factor analysis.

Two interviews were conducted in English (these
were participants’ language of preference) by a
research team member (VY). At convenient
dates and times, interviews were conducted faceto-face in participants’ homes, while ensuring
COVID-19 safety measures and guidelines (social
distancing, wearing of face masks and the use of
hand sanitisers). Prior to interviews, researchers
explained to participants about privacy and
confidentiality of the data collected. Participants
consented and signed consent forms, which were
written in the Samoan language. Sociodemographic details such as age, gender, village,
education level, marital, alcohol consumption
and smoking status were first collected, then
other open-ended questions were asked.
Whenever participants at any point of the
interview were uncomfortable or emotional and
could not continue, interviews were immediately

Data analysis
The data were thematically analyzed under
different themes received on knowledge and
practice of palliative care. Firstly, transcripts
were reviewed and coded by three members of
the research team (VY, JAA, LOO). Transcripts
were systematically read and different themes
were identified. Sections of the interviews, which
fitted into the different codes were collated and
placed under themes on knowledge and practice
of palliative care. To ensure rigour and reduce
coder bias, a second review and coding were
conducted, together with written notes at weekly
team meetings. The analysis and description of
each theme identified patterns, relationships
between the different themes and the overall
research topic. Emerging themes were obtained
together with participant quotes to illustrate the
results below.
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RESULTS
Table 1: Characteristics of 30 family
caregivers of cancer patients in Samoa
Characteristics

Family
Caregivers
N = 30 (%)

Age group (years)
18 to 30
31 to 40
41 to 50
> 50yrs

12 (40)
4 (13.3)
8 (26.7)
6 (20)

Marital status
Married or de facto partner
Single

24 (80)
6 (20)

Education level
Primary school
High school
College
Polytechnic
University

0
1 (3.3)
20 (66.7)
5 (16.7)
4 (13.3)

Knowledge and Practice of Palliative care
Lack of experience and knowledge in
providing palliative care:
When asked about their feelings and knowledge
in caring for a cancer patient, the most common
answers among participants were feelings of
sadness, worry and shock. Participants also
expressed their concerns about being caregivers
of cancer patients for the first time, therefore
their lack of experience and knowledge in
providing any form of care made things difficult.
#7 I feel confused and it’s something new.
I saw other people affected and I realized
the side effects of those who are affected.
Also, it is hard for me to accept the feeling
of my mother having cancer. I never
thought my mum would have cancer,
because she’s kind to other sick people, and
is a strong woman. Since she had cancer,
there have been a lot of changes. Things
are different now.
# 18 I’m worried because I don’t know
how to care for her, you know this is the
first time I have cared for a sick person, but
most times, I go on YouTube and find other
methods.

Village (residential area)
Urban
Rural
Employment status
Yes
No
Self -employed

10 (33.3)
20 (66.7)
13 (43.3)
2 (6.7)

Alcohol consumption
Yes
Used to drink
No

6 (20)
5 (16.7)
19 (63.3)

Smoking
Yes
Used to smoke
No

5 (16.7)
5 (16.7)
20 (66.7)

Relationship to Patient
Parents
Spouse or partner
Son or daughter
Other family member

6 (20)
10 (33.3)
6 (20)
8 (26.7)

Early/Late Detection and Continuation of
Treatment:
Several participants reported there is a
difference between seeking help early at the
hospital than later when having cancer. They
understood that the patients’ conditions could
become worse if unattended by a healthcare
professional.
#1 Well, my answer is, if this is the case
and it is discovered quickly, the patient
should contact the doctor immediately.
#3 Yeah, earlier is ok, if she goes later, that
means the disease will get worse. She has
to go earlier to see the doctor and have the
treatment done.
On the other hand, few participants reported
their relatives initially used Samoan medicine
(local plant medicine) or saw a priest for
treatment, before going to the hospital to see a
doctor. However, participants stated they should
have first sought medical assistance. Some
participants opined that, though herbal medicine
or “spiritual water” may be preventative or help
in slowing patients’ symptoms, they did not
provide the absolute cure of the patient’s
condition neither did they alleviate the chronic
pain expressed by patients. The majority of them
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agreed to continue the use of orthodox treatment
for their relatives with cancer.

follow, so I follow all that to keep his body
strong and healthy

#13 This is what happens to us Samoans,
if someone was ill, that person is treated
with Samoan medicine. My father was
treated with Samoan medicine, but the
first thing was to go to the hospital.

#15 I use SCS’S advice on how to take care
of this illness. Mostly on food choices and
preparation.

#10 Oh yes, the other thing is, we
accustomed to the disease, and then went
to the priest, whom we thought had cured
it and brought water. Like my dad, he was
first taken to the Samoan Priest, but he
should have gone to the hospital to see a
doctor.
Health Education and accessing Palliative
Care Services:
Narratives of family caregivers on what they
thought about the usefulness of health education
on cancer showed that some caregivers used
their personal experiences to care for cancer
patients. Other family caregivers mentioned the
need of being provided with appropriate health
education tailored to caring for a cancer patient
at home. They explained this would reduce the
issue of worrying about delivering quality care
for their relatives, and would provide them with
good knowledge of the disease.
#16 I haven’t had any special education,
but I use my own experience to take care
of my father. The Health Department’s
motto is “PREVENTION IS BETTER THAN
CURE”.
#4 It will probably help a lot. I don’t have
to worry anymore, because I will know
how to care for someone with this kind of
disease.
Generally, caregivers’ accounts revealed many
were familiar with where to access information
on cancer and palliative care. Most mentioned
the Samoa Cancer Society as their main source of
information on cancer to care for their relatives.
They also explained that educational materials
such as daily guidelines, health awareness tools
(hardcopy) were provided by the SCS, which has
helped mitigate the first-hand approach towards
caring for their relatives.
#3 You know when people have cancer,
they don’t know anything about this
disease, but they learn more from the
Cancer Society staff. They help them and
will explain everything to them. I already
have a planner from the SCS office to

#16 Cancer Society brings methods on
how to take care of the sick people and
thank you for supplying colostomy bags
for him
Decision-making and Daily activities:
The quotes below illustrate how family
caregivers are involved in the daily activities of
their relatives. They clarified that most of the
daily plans and decisions were made by the
patients and not them as caregivers. They
provided daily care by carrying out the wishes of
the patient. A family caregiver stated that she did
daily shift work with other family members;
however, every activity planned for the day
depended on the patient’s choice.
#11 We have a plan, but that plan depends
on the patient to accept or decline it. We
make shifts; one cares for the patient in the
daytime and the other at nighttime. All of
that depends on the patient.
Similarly, another family caregiver recalled:
#28 I plan on the daily needs of the patient
because there’s no need to plan it
according to myself. I am not the one who’s
got cancer. It all depends on the patient.
Unexpectedly, a family caregiver reported that
she does leave her sister, who had cancer to make
her own decisions. However, she corrects her
sister if she realizes her decision would affect the
rest of her family; including her husband and
children. Her account highlights how her sister
was not interested in having a mastectomy due to
feeling ashamed and embarrassed. She
succeeded in getting her sister to change her
mind about her refusal to undergo surgery, by
giving her reasons why it was important.
#21 I help her by explaining everything to
her and leave her to make her own
decisions. If she says something and I think
it’s not okay, I correct her. She didn’t want
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to have her operation, then I told her to
look at her husband and kids, and to know
that she was too young. I told her to have
the operation done and should not be shy.
Most patients have their breasts cut and
they are not shy. They are human beings.
She then said “okay”. It’s her decision, not
mine, I was helping to explain everything
to her.
Table 2: Statements of Family caregivers’
Knowledge and Practice on Palliative Care
Knowledge and Practice on Palliative care
Ppt. # Lack of experience and knowledge
in providing palliative care
#22 I feel sad (from a 25-year-old daughter of
a breast cancer patient)
#5 It's hard because I don't understand how to
take care of this disease.
#1 The only thing I know is I’m the person who
is going to help her.
Ppt.# Early/Late Detection and
Continuation of Treatment
#19 Important. If somebody is sick, then we
have to try and take that person to the hospital
early.
#6 It's good for people who have cancer to seek
help early at the hospital.
#25 It is important to be informed early about
the condition, or the symptoms of the condition.
#8 We just found out at hospital last month,
but the cancer had gone worse. He was taken
to New Zealand and was confirmed he had
stage 4 cancer. I came back from New Zealand
to take care of him, and now his cancer is at
stage 3.
#5 Even with ongoing care, keep taking the
medication
#16 The only thing we should do is, to ask the
doctor first if she still needs to take the
medication, but I think she has to.
#12 What I think is to continue other
treatments, because the doctor told me to stop
all the medicine my father took, but I informed
the doctor I knew my father would be relieved
from his regular medication, so, it’s better for
him to continue.
#19 We just found out about my mother’s
cancer not long ago. I was the one who knew
about her condition, but we were too late.
What I mean is, after her first operation she

was feeling stronger and later on, she started
getting sick from time to time. We thought it
was something to do with the operation,
however, we knew later that she had cancer.
She started to lose weight…
Ppt# Health Education and accessing
Palliative Care Services
#7 I know I learn more from this program and
I know some reasons why people get cancer.
First is smoking; I’m lucky because I’m not
smoking. The other thing is when we do our
works or daily chores, we need to use mask to
cover our noses from breathing the dust and
we need to keep everything clean.
#10 I do not know of any special education
about cancer, but I have understanding on
health, hygiene and all manner of conduct used
in caring. I know how to do everything he
wants and how to entertain him every time and
every day.
#1 I think there is nothing to worry about if I
receive education.
#21 I can get information about caring for the
patient, if I see a doctor.
#6 We follow the guidelines that SCS provides
to patients. It gives them strength and makes
them healthy. That is the job of the Cancer
Society. They share their skills and experience
with us.
#10 I know Doctors are included, because they
check and identify the patient’s condition and
then transfer them to the Cancer Society.
#25 Those who help with fitness, doctors,
especially families
#17 It will help her, if she’s connected with SCS.
Even with the doctors, the patient should have
confidence in them. She should understand they
are trying to help her.
Ppt.# Food preparation/Follow Palliative
Care Guidelines/Advice and
counsel/Personal care
#10 Before he wakes up, I had already
prepared everything for him and when he goes
back to sleep, I prepare his lunch.
#9 If he wants to drink tea, I make a moegalō
(lemon grass tea) with no sugar but he refuses
it. Then I ask him to choose what he wants.
#7 In the meantime, we stopped her from
going to work and doing anything. We help her
to take her pills.
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#13 Sometimes when she goes to the island of
Savaii, I tell her to make sure she takes her
medicine and I ensure she eats what the doctor
has told her to eat.
#2 Oh well, every day when my mother wakes
up, well she always wakes up at 5am, then we
have a conversation. We have our morning
prayer, wash her face and her mouth, have her
breakfast ready. She goes back to rest, because
she cannot walk anymore. I get to prepare her
meal because she has a habit of eating almost
every time. It is an easy job for me. There’s
nothing hard, because I’m used to it.
#12 I know continuing to care for him will help
him to walk again and do some chores like
before.
Coping strategies
Ppt# Financial and Family support
#16 When the money gets finished, he doesn’t
know how to provide for the kids, his wife and
himself. But yes, many, many people try to help
us, but that is small.
#5 If we receive money from overseas, I
carefully plan it for his daily needs.
#13 I’m working, so I’m the one who does other
things for her. Sometimes she gets money from
her family who are overseas, and then she helps
me too.
Ppt# Prayer/Faith in God and Spiritual
leaders
#28 I have faith in our God to help us, together
with our families.
# 14 I am not giving up, so I pray
#18 Spiritual beliefs help too
#22 Remember prayers and fasting always go
together, so that the patient can be healed
from the disease.
Ppt# Recreational activities: Play cards/
Music/Dance/ Fitness
#23 At night time, we always play cards
together. I stopped her from going out to play
bingo, because I know she has to go to bed
early, by 10pm or 11pm.
#9 We play music and dance together
#4 I would like to do fitness
Government and agency support
Ppt# Support with Clean water/Healthcare
expertise/Specialized

Equipment/Funds/Health
Education/Medication/Oversea
treatments
#2 The only help we need is clean water. Now,
we have a tap water but remember we really
need clean water for him. What I do every day
is, if he finishes his bottle of water, I boil water
for him.
#11 As I said, your society should do more
advertisements, to explain to people the effects
of the disease, the cause, for example like
cigarette. The other thing is to have a kit and a
picture explaining about cancer, and to have it
done in the rural areas. To show groups and
conditions in which they should be protected to
prevent the disease.
#30 The only thing we need is money, and also
umm….medicine at the time of pain
#12 To have enough equipment and medicine
for the patients.
#26 We don't understand how to care for this
disease. This is because the patient is often
angry at us, because we do not understand the
nature and effects of the illness. So, I need some
care services.
#24 I know the government for now is like this,
but my own thought is, I don’t depend on them,
I know the way I have to do this is to find
someone to support me and to help me out with
my sister.
#15 I know there is no cure for the cancer in
Samoa. Hopefully in the future we will have a
special machine to treat the cancer and some
doctors can help to treat the disease.
#14 Like I said before, Cancer Society needs to
show awareness to explain the cause of this
disease like smoking cigarette, use of face mask
to cover the nose from dust. The Health
Department should also make presentations in
rural areas on ways to prevent cancer.
#9 We just started using diapers. If there is any
chance of having benefits, that would be the
only thing that I am going to need help with.
When we go to the hospital, we have to buy
diapers and everything we need.
Coping strategies:
Financial and Family Support
When asked how caregivers faired financially in
caring for their sick relatives, they explained that
sometimes there are not enough finances to look
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after the patient. Most family caregivers
depended on other members of their household,
who had travelled overseas and donors to offer
financial assistance to their family members
suffering from cancer.
#16 Some brothers and sisters from
overseas are working to assist me in
caring for the patient.
#26 Sometimes we don’t have enough, but
there are always some good souls who lend
out a hand for us and always provide help,
hmm…….
Another participant, who was the husband of
cancer patient-reported that although he
received financial assistance from family
members who were overseas, he still had
financial difficulties in caring for his wife. He
explicated further that due to his wife’s
deteriorating health condition, his main role as
her caregiver had impacted negatively on his
usual employment, which had created a financial
lacuna in the home.
#1 Now we live with my wife’s family,
because my mother, brothers and sisters
are overseas. Most times, my family helps
with my wife’s condition. But now, I’m
unemployed and that’s the hardest part,
caring for the sick, that's the hardest part,
I'm barely making money.
A significant proportion of caregivers stated that
extended family members regularly visited
patients and provided daily support including
personal care, which gave them the chance to
have a break from their duties.
#2 They come to visit, and then I have a
rest. Each person has a turn. There are
times I washed our mother in the morning
and another person washes her at night
time.
Spiritual Beliefs
Majority of participants typically spoke about
their faith as their main strategy of providing
spiritual support to cancer patients. Some
participants also indicated that their prayer to
God and that of their Pastors provided some form
of alleviation in managing the pain.
#5 I’m a Catholic and a very strong
believer and it helps me, so I pray to God.
#7 The Pastor from the Lord prays for the
pain to calm down

Additionally, some participants referred to their
priests as the first point of contact when their
relatives were sick, before going to see a
healthcare practitioner. This is expected since
Samoans are predominantly Christians and faith,
family and music are integral part of their
“faa’samoa “which literally means “the Samoan
way of living”.
#10 Oh yes, the other thing is, we are
accustomed to the disease, and then take it
to the priest, who cures it and brings
water. Like my dad, it was first taken to the
Samoan Priest, but it should first have
been taken to the hospital to see a doctor.
Support from Government and other agencies:
Finally, some participants when asked what sort
of assistance they wanted from the government
and other agencies stated the need for financial
aid to help their families. In addition, caregivers
were also not impressed with the little financial
help from government agencies, which may
indicate that cancer patients have difficulties in
funding their treatment and meeting their daily
necessities.
#7 I need the Society to help us because my
family is very poor.
#29 Yes, we need money every time, but I
find money, but not enough for everything.
Other participants, on the other hand, expressed
the need of having more healthcare professionals
who were experts in dealing with cancer cases,
using the latest technologies in diagnosing and
screening for cancer.
#13 I hope in the future we will have
doctors, and other people that are cancer
experts, especially with the use of medical
devices.
In the same vein, a cancer patient’s daughter
expressed grievance in her lack of understanding
of the protocols involved in government
assistance of overseas medical treatment for
cancer
patients.
She
explained
her
understanding was that younger patients were
preferred to be sponsored by the government for
treatment overseas than older patients. She
opined that younger cancer patients who were
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citizens may be at an advantage and thus, offered
immediate treatment support from the
government since they are perceived to
convalesce faster and will likely return and work
for the country.
#10 I have little understanding of the
protocols of the government with patients
who travel overseas for operations. Based
on my dad’s age, which is 60. They look at
the maturity of the patient, to see if that
patient could still work for Samoa. So, if
you look at those who are 60, it seems their
priorities are young people. That is my
little understanding of the protocols of the
government and their criteria for choosing
people who should travel overseas. People
who can recover and work for the country.
If you know it is a member of your family,
you would take them as priorities, even if
they are 60, 65, 70, they will still be
travelling. If we had an opportunity by any
chance, that will be a good thing.
DISCUSSION
The interviews assessed family caregivers’
knowledge and understanding as well as their
current practice of caring for relatives dying from
cancer and other chronic conditions in Samoa.
Despite no available evidence in the literature on
the role of family caregivers in palliative care in
Samoa, family caregivers are often required to
provide their terminally ill relatives with the
quality of care they need. In achieving such huge
tasks, it is most important they understand the
diagnosis and prognosis of the disease, and also
have good information to apply the quality
practice of palliative care. This is deemed
significant in the Samoan setting, especially in
cases where some family caregivers preferred to
first approach local priests or use local plants as
self-medication. Globally, the increase of health
education for family caregivers in attending to
the needs of their relatives is in line with other
studies, where supplying appropriate health
education, care guidelines and impeccably
assessing other problems are features of
advanced quality care.5,6
In the current study, participants experience as
indicated in the themes addressing the level of
knowledge and information about palliative care
showed a majority of participants had adequate
healthcare information provided to them by the
Samoa Cancer Society (SCS). However, results

showed that participants had little or no
awareness of early detection and treatment of
cancer, and also of what palliative care means.
The findings of our study is similar to others
where a general lack of awareness was evident
among indigenous-Pacific and Māori caregivers
on the available range of accessible services and
hospital care.15,16,17 including early cancer
screening and treatment services. Only one
participant had a university education. Poor
knowledge of disease may prevent family
caregivers from seeking referral or assistance
from the hospital.
The absence of health information and lack of
awareness undermines the important role family
caregivers play, especially those domiciled in
rural locations of the country. A study by Faruqui
et al 17 revealed similar findings, where a paucity
of knowledge on palliative care for cancer acted
as a barrier in accessing immediate care. Despite
visiting multiple health care practitioners, some
family caregivers in rural villages or low socialeconomic settings were not aware of the urgency
of a condition or complication, and so delay in
seeking early treatment and hospital palliative
care.18 In addition, poor communication and
interaction between family caregivers and
healthcare professionals, at the early phase of
disease
impacted
negatively
on
the
understanding of the disease and the care needs
of patients among caregivers. Though findings
from this study highlighted that information
about palliative care was provided by SCS, little
or no information were made available by
healthcare practitioners to family caregivers on
the knowledge of their patients’ disease, thereby
resulting in hesitancy or poor access to palliative
care reported by some participants in the current
study. Hassankhani et al19 reported health
professionals may exclude family caregivers
from involvement in patient care and fail to
consider their needs as caregivers, especially
when patients are not receiving care at the
hospital. This may be due to confidentiality and
privacy reasons for patients’ ethical protection.
Putting in place an effective communication
mechanism for family members of cancer
patients to converse and share their thoughts
with healthcare practitioners could offer a
support system and provide immense benefits
for both family caregivers and their patients.
Despite the burden of stress among cancer
patients, associated fears and the likelihood of
mental trauma they experience, family
caregivers and their patients may also share
similar worries in coping with these situations,
504

Yemoh V, et al. Pacific Health Dialog 2021; 21(8):496-509. DOI: 10.26635/phd.2021.122
when providing care to their loved ones.
However, most importantly, family caregivers
need to ensure a relaxed and conducive
environment and provide care with compassion
to patients. The majority of participants in the
current study expressed that they provided
moral and mental help when caring for patients.
Some participants expressed a variety of support
plans such as physical, spiritual, social and
financial assistance to enable patients to cope
with their conditions. In addition, findings from
this study indicated that most family caregivers
believed in social support for themselves as a
positive coping strategy for cancer patients. This
agrees with previous studies, where social
support was closely linked to the utilization of
coping principles and apparently inspires a
proactive coping style among caregivers of
cancer patients. 20,21,22 In the Samoan context,
where people in the communities often live and
share similar cultural features, ideologies and
robust social cohesion, social support may play a
significant role in encouraging family caregivers
to use positive coping strategies in dealing with
stressful situations, and also to avoid the
possibility of a stressful incident on their sick
family members with cancer. Though some
participants reported lack of adequate finance as
challenges being faced when caring for patients,
they were still able to explore less pecuniary
options to cater for their ill family members, even
in difficult situations. This finding is supported
by Long et al 23 stating that providing financial
support to family caregivers and patients
significantly correlate with an emotion-focused
coping style. It is, however, important to create
functional financial and donor aids systems to
assist in reducing the financial burden on family
caregivers giving palliative care.
When asked if their level of religious beliefs
helped them cope, participants indicated that
praying independently or together with their
pastors and having strong faith in God, positively
shaped their caring behaviours, and enabled
them to cope well when stressed. Religious belief
has been shown to be a significant factor in
coping with stress, which enables an individual
to psychologically handle the ill effects of cancer
or caring for a cancer patient.24 Certain studies
also revealed that strong religious beliefs among
family caregivers help to reduce anxiety,
depression and stress levels. It also improves
mental peace by creating hope and reduces the
sense of solitude, increases the sense of
allegiance and belonging, reinforces the
determination to live and controls the fear of
death.25,26,27

Providing empowering and coping plans to assist
in relieving the emotional and psychosocial
stress of family caregivers is essential.
Additionally, financial assistance should be
provided for family carers of cancer patients to
help reduce their burden and eradicate negative
attitudes, while coping with health issues.
Training should be provided to family caregivers
of cancer patients on effective, routine and
fundamental care practices, specific to the needs
of respective cancer patients. This will assist
family caregivers to recognize and avoid
unforeseen predicaments, which may be
encountered in the care process, help to cope
with limitations and be able to confidently apply
treatment regimens to their patients. 28
Family caregivers often play major roles during
patients’ health encounters and are usually
involved in discussions around treatment plans,
decision-making processes, and providing
assistance with informational and emotional
support. 29,30 Findings from our research showed
a majority of family caregivers albeit willing and
were prepared to assist patients in making
decisions about their daily routines and health
plans, the final and absolute choice still remained
with the patients. In certain instances, family
caregivers run shifts and perform care roles with
one or two other family members, to meet the
need of the patient to ensure sustainability and
continuity of care. There were instances however
when a family caregiver indicated that she often
took decisions on behalf of her sister regarding
daily activities and care plans. A study by AlAnanbeh and Al-Wahadneh31 reported similar
findings, whereby in major decisions, when the
patient is unable to be self-determined, family
caregivers
may
act
independently
or
collaboratively by using external resources to
assist in sharing decision options with both
patient and other family members. Upon
agreement on a specific decision, the family
caregiver then persuades the patient about the
final decision. Therefore, family caregivers may
play a vital role in decision-making for patients
especially when patients are not able, due to
infirmity non-comprehension to decide.32,33,34 It
further elucidates the fact that patients in Samoa
or other Pacific Island settings may likely be
influenced by their families during the care
pathway, due to strong inter and intra-social and
communal relationships amidst societies.
However, some studies revealed patients
preferred to delegate all of their healthcare and
other decisions to their family caregivers.35, 36
This may likely represent one end of the
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spectrum of involvement about patients’ desire
from their family caregivers in assistance with
choice of healthcare and decision-making.
Patients may also differ in the extent to which
they wish to be self-directed in decisions about
their health, which means if an unwell family
member has a preference for high autonomy,
then getting unwelcome assistance from their
family caregiver or other members involved in
the care pathway may be negatively perceived as
controlling and patronizing.35,36 Findings from
this study further support the provision of
efficient interventions to support the decision
partnering roles of family caregivers and their
care recipients. It would also help in creating and
strengthening effective communication between
family caregivers, healthcare providers such as
clinicians and nurses and other community
agencies involved in palliative care.
When it comes to caring for their loved ones, the
majority of the respondents in this study were
strongly motivated to carry out such tasks with
compassion, dedication and a sense of
responsibility. However, having access to the
required resources needed to maintain adequate
care, and coping with the intricacies associated
with their emotional and mental state need to be
addressed. On the one hand, most participants
expressed the need for sustainable financial help
from the government or their representatives,
while some indicated lack of state-of-the-heart
technologies for cancer diagnosis and treatment,
shortage of qualified medical and health cancer
experts, to aid in early diagnoses and adequate
long-term management of their disease. Other
studies have stressed the importance of financial
37,38 to reduce stress levels.18 Hence, government
and
non-governmental
agencies
should
constantly ensure the availability of timely and
adequate care aids and funds for family
caregivers and patients receiving dying care at
home. Achieving such goals could be through
effective budgetary allocation, holistic and
accountable health policies. Essential health and
educational interventions should be made
available for cancer, other chronic-disease
patients and their family caregivers.
Strengths and Limitations:
The major strength of our research was in its
qualitative ability to assess the study
expressively using thematic data, by exploring
the perceptions, knowledge and practice of
family caregivers of cancer patients receiving
palliative care. Being the first conducted research
to our knowledge on palliative care in Samoa,
insights into the personal experiences of family

caregivers can now be taken into account, when
assessing their needs. However, there were some
limitations. We interviewed family caregivers
from patients undergoing care and treatment in
their homes, and those at the end-of-life stage.
Unfortunately, our results may not be applicable
elsewhere, involving palliative care service being
offered at hospitals or designated care homes,
such as in developed settings, where patients
with incurable cancer have autonomy, and
attention to personal desires are extremely
treasured in palliative care.39 Because of the
qualitative nature of our study, it was not
possible to measure the level of dissatisfaction,
decision-making and coping behaviours
reported by participants to elucidate further on
associated stressors experienced by family
caregivers in Samoa.
CONCLUSION:
Our study gave a contextual and holistic
understanding of the knowledge and practice of
palliative care among family caregivers of cancer
patients in Samoa. Findings from the study noted
the current trend of awareness of palliative care
available in Samoa was from the only externally
funded non-governmental organization (NGO)
for cancer. More knowledge on accessibility to
palliative care should be created through
different and reliable sources, to help increase
acceptance of timely palliative care by patients.
Despite coping styles and decision-making
exhibited by participants in this study, it is,
however, important to note that majority of
family caregivers of cancer patients may have
unmet needs, which may impact their physical,
psychological, spiritual and social dispositions
towards caring for family members, whose
unmet needs may be independent and peculiar.
Designing, initiating and employing dynamic
care and support programs to simultaneously
fulfil and satisfy the needs of both cancer patients
and their family caregivers should be
encouraged. Government and non-governmental
agencies should collaborate and provide
significant assistance to family caregivers, by
introducing robust and controlled funding
systems, increase social support networks
through decentralization of health agencies and
provide more specialized healthcare services to
meet short-, medium- and long-term goals of
palliative care.
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ABSTRACT
Introduction: Global patterning and timing of permanent tooth emergence is influenced by ethnicity,
with no known timings reported for ethnic Melanesian children living in the tropical archipelago of
Vanuatu.
Aim: To determine timings of permanent tooth emergence and sequencing for children who reside in
rural Vanuatu
Methods: Children aged 4-17 years (n=1026), part of a larger oral health cross-sectional study, were
examined recording all permanent teeth present, across four spatially separated islands. Binary logistic
modelling established children’s median age of emergence of each permanent tooth for each study area.
Findings: The median emergence of first permanent molars for girls is 4.9-years and 5.3 -years for boys.
In all locations, children had all permanent teeth emerge by age 11 years (excluding 3rd molars).
Clinically important differences exist for permanent tooth emergence by study area.
Discussion: Permanent teeth emerge earlier for Ni-Vanuatu children compared to both Melanesian
children of Papua New Guinea as well as other ethnicities across Oceanic countries. These results can be
used as a set standard for Vanuatu. Early tooth emergence suggests oral health education programmes
should target pregnant women with clinical preventive strategies commencing for their children before
5-years of age.
Key words: Set standard, permanent teeth, Vanuatu, Oceania, Melanesia
INTRODUCTION
Patterning of permanent tooth emergence and
sequencing is used internationally in dental,
medical and forensic settings, signalling normal
growth and development in paediatric
populations.1-2 Ethnicity, oral health burden,
nutritional disorders, congenital defects and
climate are all factors suggested to alter the
timing of permanent tooth emergence.1-2
Accurate knowledge of permanent tooth
emergence enables oral health workers to
provide best practice for age-appropriate
restorative,
preventive
and
orthodontic
procedures. Additionally, age targeted oral
health prevention programs allows the
opportunity to reduce oral health inequalities for
indigenous populations.3 For example, it would
be advantageous to know the age bracket for
emerging permanent molars, to target for
placement of occlusal fissure sealant, a

Corresponding author: Elizabeth Webb,
webbonponga@xtra.co.nz
1.
2.
3.
4.
5.

School of Biological Sciences, Victoria University of
Wellington, New Zealand.
School of Health, Massey University, New Zealand
School of Mathematics and Statistics, Victoria
University of Wellington, New Zealand.
Auckland University of Technology, New Zealand
Ministry of Health, Port Vila, Vanuatu.

Rec: 26.05.2021
Acc: 08.10.2121
Pub: 30.12.2021
Citation: Webb E, et al. Timings of Permanent Tooth
Emergence in Children of Rural Vanuatu, Melanesia. Pacific
Health
Dialog
2021;
21(8):5110-518.
DOI:
10.26635/phd.2021.143
Copyright: © 2021 Webb E, et al This is an open-access
article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the
original author and source are credited.

510

Webb E, et al. Pacific Health Dialog 2021; 21(8):510-518 . DOI: 10.26635/phd.2021.143
Figure 1a. Study areas of Ambrym, Malekula and Maskelyne Islands, south of Malekula.
Figure 1b. Study
area of Aneityum
Island.
Figure 1c. Map of
Vanuatu showing
study areas and
active volcanism.

preventive treatment preventive treatment
known to reduce health burden and inequalities
across all populations.4
There have been limited studies of permanent
tooth emergence and sequencing in South Pacific
island populations. Historical tooth emergence
studies were conducted in Melanesian
populations (1965-69), for mainland children of
Papua New Guinea and also for children who
were permanent residents of Bougainville Island,
Papua New Guinea.5-8 These early studies report
the age of median tooth emergence for first
permanent molars for both boys and girls at 5.2
years. These timings were significantly earlier
than their European counterparts, where studies
had reported first permanent molars emerging
almost a year later.5-8
To date there has been no set standard (pattern
of tooth emergence) established for Melanesian
children of Vanuatu. The independent nation of
Vanuatu is in the Melanesia subregion of Oceania,
along with Papua New Guinea, the Solomon
Islands, Fiji and New Caledonia. Seventy-five
percent of Vanuatu’s >270,000 population reside
as subsistence farmers on more than 80 rural
islands which are widely-dispersed and isolated
with limited access to health services.9 Using a
clinical estimation method of permanent tooth
emergence would be advantageous as access to
workforce is limited with no equipment available
to utilise the radiographic estimation method of
tooth emergence.10-11

Tooth emergence timings and sequencing for
children from Vanuatu may potentially differ to
Polynesian counterparts in the South Pacific;
archaeological studies of the mandible show
differences exist between Melanesian and
Polynesian populations, with Melanesian having
smaller jawbones and teeth than that of their
Polynesian neighbours.12-13
The aim of this study was to determine the timing
and patterns of permanent tooth emergence in a
cohort of ethnic Melanesian children, from rural
Vanuatu as the country has never had a
developed set standard for use.
MATERIALS AND METHODS
Study area
A cross-sectional study recruited participants
aged 4-17 years (n = 1026, Table 1), (Figure 1c),
life-time residents of the rural islands of
Ambrym, south east Malekula (including Avock
Island), Uliveo Island in the Maskelyne Islands
Group (Figure 1a), and Aneityum Island (Figure
1b). The children attended schools in north west
Ambrym, Uliveo Island, schools on the south east
coast of Malekula Island, in Lamap Village and
Namaru School on Avock Island. Children also
participated from schools at Analcauhat village,
Aneityum Island, the most southern Island in the
archipelago (Figure 1b). This cohort of children
were part of a larger study determining dental
caries and dental fluorosis which is reported
separately.
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Table 1. Numbers of children, by age, who participated in this study
Age (years)

Aneityum
Island

Uliveo
Island

NW Ambrym
Island

SE Malekula
Island

Total Number

3
10
20
26
44
35
25
17
11
12
9
8
3
1
224

1
3
20
13
25
16
24
26
18
38
34
17
6
0
241

7
5
27
12
27
14
19
27
25
17
20
12
2
1
215

2
34
39
41
34
29
28
24
24
22
25
21
17
5
346

13
52
106
92
130
95
96
94
78
89
88
58
28
7
1026

4
5
6
7
8
9
10
11
12
13
14
15
16
17

Ethical Approval

Statistical analyses

Approval for this study was granted by Victoria
University of Wellington, New Zealand (approval
HEC#19916). Additionally, consent was granted,
at each site by local health staff, village chiefs,
parents and school staff for clinical examinations
(to be performed on children by a New Zealand
oral health professional), with all children
assenting to participate.

We performed separate statistical analyses of
each tooth present, using SPSS version 26
software (IBM Corp, USA). Using binary logistic
models, tooth emergence predictions were able
to be defined by deriving the median age at which
50% of the children are most likely to have a
tooth emerged,15(Table 2). McNemar’s test was
used to compare median emergence age between
genders, and regression analyses were used to
correlate tooth eruption ages and compare study
areas.

Clinical data collection
Gender, age and village details along with
individual medical histories were collected at the
time of examination, which took place inside
school classrooms. Teachers were present
during all examinations and were able to confirm
the current age of each participant. One
examiner, identified and recorded all permanent
teeth present for each child. If any part of a cusp
or incisal edge had pierced the gingiva, the tooth
was considered as present.14 Data was paperrecorded in the classroom, at each school, then
transferred to a Microsoft Excel spreadsheet
upon return to New Zealand. Children who
identified as having a mixed ethnic background
were not included in this study (n=1) as were
those children who presented with treated or
untreated cleft lip and palate (n=2).

RESULTS
Gender differences in emergence
sequencing for this cohort.

and

An almost equal gender balance of 495 (48%)
boys and 534 (52%) girls participated who were
present at their respective schools on the day
examinations were conducted (Table 1). There
was an approximately equal number of children
participating from each area with south east
Malekula having a higher rate of community
participation due to more schools visited in this
area; north west Ambrym (n=215, 20.9% of
overall sample), south east Malekula (including
Avock Island) (n=348, 33.8%), Uliveo (n=241,
23.4%), and Aneityum (n=225, 21.9%) (Table
1).
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Table 2. Age in years, n=1026, permanent tooth emergence and sequence, rural children
aged 4-17 years, Vanuatu
Girls

Boys

Set Standard

Girls

S.E.

Boys

S.E.

Girls

S.E.

Boys

S.E.

median

median

median

RHS

RHS

RHS

RHS

LHS

LHS

LHS

LHS

M1

4.90

5.33

5.12

4.86

0.35

5.35

0.43

4.95

0.32

5.30

0.41

M1

5.16

5.38

5.27

5.15

0.33

5.40

0.45

5.17

0.32

5.36

0.48

I1

5.22

5.38

5.30

5.22

0.26

5.38

0.37

5.22

0.25

5.38

0.30

I1

5.58

5.76

5.67

5.59

0.29

5.74

0.22

5.57

0.24

5.77

0.26

I2

5.85

6.14

6.00

5.83

0.20

6.14

0.16

5.87

0.18

6.14

0.20

I2

6.39

6.82

6.60

6.48

0.11

6.83

0.17

6.29

0.09

6.80

0.14

C1

8.95

9.29

9.12

8.95

0.16

9.30

0.13

8.96

0.17

9.28

0.13

C1

9.18

9.32

9.25

9.21

0.16

9.40

0.14

9.15

0.15

9.23

0.14

P1

9.11

9.20

9.28

9.08

0.16

9.19

0.16

9.13

0.15

9.20

0.13

P1

8.95

9.01

8.98

8.95

0.14

9.11

0.14

8.95

0.15

8.91

0.15

P2

9.94

10.16

10.05

9.96

0.13

10.14

0.17

9.91

0.14

10.18

0.15

P2

9.88

9.79

9.84

9.92

0.14

9.89

0.14

9.84

0.13

9.69

0.13

M2

10.49

10.66

10.58

10.45

0.13

10.68

0.11

10.53

0.14

10.63

0.13

M2

10.71

10.94

10.82

10.73

0.13

10.96

0.13

10.69

0.14

10.92

0.14

Girls in this study were noted to have permanent
teeth emerge before boys’ permanent teeth, but
timing differences between gender were not
statistically significant (Table 2). Permanent
teeth showed no statistically significant
differences in tooth emergence between left and
right sides of the maxilla and of the mandible.
Sequencing of first permanent teeth differed
slightly between girls and boys for emergence of
mandibular and maxillary canines and first
premolars. Sequencing for girls was; M1, M1, I1, I1,
I2, I2, C1, P1, P1, C1, P2, P2, M2, M2 and sequencing
for boys was; M1, M1, I1, I1, I2, I2, P1, P1, C1, C1, P2,
P2, M2, M2. Participants presented with a median
third molar eruption age of 16.1 years; however,
the sample size was small for this age group.
Differences in tooth emergence between
study areas.
Tooth emergence differences existed by study
area; during the first stage of permanent tooth
eruption (age 4-7 years-of-age) a delay was
noted with permanent incisors on Ambrym
Island, Uliveo and SE Malekula than those
children who lived in Aneityum Island: I1 (0.47
years), I1 (0.73 years), I2 (1.2 years), I2 (0.62

years). At a later age (8-9 years of age), i.e.,
during the secondary phase of tooth emergence,
the inverse was noted with both mandibular and
maxillary canines having earlier eruption times
between children from Ambrym, Uliveo and SE
Malekula and Aneityum Island: C1 (0.42 years), C1
(0.42 years), (Table 3, Figure 2)
DISCUSSION
It has been often reported that girls generally
have earlier tooth emergence than boys.16-17 The
results for this cohort of children are consistent
with these previous observations, with all
permanent teeth of girls erupting before boys.
In global populations, the most common
sequence of permanent tooth emergence is M1,
M1, I1, I1, I2, I2, C, P1, P1, P2, P2, M2, M2, with
sequencing differences existing between
mandibular and maxillary canines (C1, C1) and
first and second premolars15(P1, P1, P2, P2). The
children in this study followed this sequencing
pattern with slight differences between
mandibular and maxillary canines and first
premolars (C1, C1, P1, P1). Girls had mandibular

513

Webb E, et al. Pacific Health Dialog 2021; 21(8):510-518 . DOI: 10.26635/phd.2021.143
Table 3. Age in years of permanent tooth emergence (RHS), for children aged 4-17 years (n=1026), living in
differing islands of rural Vanuatu. Superscripts denote highly significant differences between fluoride
concentration.
(RHS)

Aneityum
(n = 224)
F = <0.05a

SE Malekula
(n=346)
F = 0.27b

Uliveo
(n=241)
F= 0.66c

NW Ambrym
(n=215)
F = 1.20d

M1

5.05

5.28

5.27

5.44

M1

5.05

5.11

5.48

5.05

M2

11.15

11.15

10.31

10.83

M2

10.85

10.65

10.08

10.69

M3

16.10

16.46

16.96

tooth not present*

M3

16.16

16.46

17.34

tooth not present*

I2

6.38

6.74

6.08

7.00

I2

5.29

5.29

5.89

6.49

I1

5.37

5.70

5.43

6.10

I1

4.77

5.27

5.48

5.24

C1

9.57

9.33

9.08

9.15

C1

9.30

9.27

8.92

8.88

P1

9.03

9.13

8.65

9.24

P1

9.30

9.22

8.53

9.30

P2

9.95

10.39

9.54

9.99

P2

9.97

9.99

10.05

10.15

Age in years

Figure 2. Comparison of emergence of mandibular first molar (M1) in children who live in Oceania.
7.50
6.50
5.50
4.50
3.50
2.50
1.50
0.50
Vanuatu Bougainville Kaiapit PNG Bundi PNG Papua New
NZ
PNG
Guinea
Polynesian
girls

canines erupt before maxillary and mandibular
premolars, followed by their maxillary canine
(C1, P1, P1, C1). Boys had both maxillary and
mandibular premolars erupt before their
mandibular canine and maxillary canine (P1, P1,
C1, C1). The sequencing differences between
canines and first premolars found in this study, is
a common difference and has been reported in
other studies of permanent tooth emergence 2-3

NZ Maori

NZ Euro

Australian
Euro

boys

as well as in local populations living in New
Zealand and Australia.16-17
Leroy et al. suggest that very early extraction of
deciduous molars, and deciduous molars that
exfoliate early due to dental caries, significantly
accelerates the emergence of permanent first
and second premolars.18We cannot exclude the
possibility that first and second premolars in the
maxilla and mandible for children in the present
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study did not erupt earlier or later due to the
results of extensive decay in deciduous molars,
as no prior dental records or radiographs existed
for the participants.
Comparisons with Melanesian populations
Children in this study have their first permanent
teeth emerge earlier than children than other
groups within Oceania (Table 4, Figure 2).
Children in this study showed similar yet slightly
earlier permanent tooth emergence when
compared with the early studies of children from
Melanesian mainland Papua New Guinea and
also the children of Bougainville Island, Papua
New Guinea (Table 4, Figure 2). There were
slightly later differences with the emergence of
C1, C1, M2 and M2 for girls in this study compared
to the girls studied in Papua New Guinea. The
Kaiapit boys of Papua New Guinea had their M1
emerge slightly earlier than the boys in this study
(5.2 and 5.3 years respectively), (Table 4, Figure
2).
Comparisons
Populations

with

other

South

Pacific

Girls and boys in this study had tooth emergence
patterns for M1 and M1 0.4-0.5 years earlier than
New Zealand Polynesian children (M15.8, M15.5)
and 0.6 years earlier than New Zealand Maori
children (M15.9, M15.6). However, for emergence
of the same permanent molars, children in this
study were 0.9-1.0 years and 1.1-1.2 years earlier
than children who identified as New Zealand
European (M16.2, M16.0) and Australian
European (M16.6, M16.5), (Table 4, Figure 2).
Comparisons with other global populations
In comparing permanent tooth emergence for
children in this study, with children of European,
Asian, and North American descent, the children
in this study have earlier permanent tooth
emergence. Comparing the mandibular central
incisor and first mandibular molar emergence
timings between these populations, Sindelarova
and colleagues’ study of children living in
Czechoslovakia report children have emergence
of I1 at 6.2 years and M1 at 6.2 years compared
with Ni-Vanuatu children who have I1 emerge at
5.3 years and M1 at 5.1 years. Again, when
comparing children studied in other European
countries, emergence for ni-Vanuatu children is
also considerably earlier; Belgium (I1 6.2, M1 6.2),
Finland (I1 5.9, M1 6.1), Lithuania (I1 5.9, M1 6.0),
Holland (I1 6.3, M1 6.1), Spain (I1 6, M1 6.1), Great
Britain (I1 6.4, M1 6.5).3

and the United States of America (Oregon) (I1 6.1,
M1 6.3).3
Additionally, children in this study have I1, M1
emerge earlier than the majority of children who
are of sub-Saharan descent. Permanent tooth
emergence in these differing ethnic groups was
reported in a comparison study of children who
were South Black African (I1 5.8, M1 5.7),
Zambian (I1 5.5, M1 5.3), Ugandan (I1 5.9, M1 5.8),
Kenyan (I1 5.7, M1 5.8), Nigerian (I1 5.5, M1 5.7)
and Ghanaian (I1 5.7, M1 5.2).2
Children in this study had tooth emergence
timings similar for I1, M1 as ethnic Baka children
of Africa (I1 5.6, M1 5.0) with Baka girls having the
same M1 emergence time of 4.9 years.2
Geographic variance between study areas
The results for permanent tooth emergence
across differing study areas were not statistically
significant; this may be due to the sample sizes in
each area being too small to determine this effect
(Table 3). However, some teeth were found to
have delayed eruption which could be described
as clinically important,19 suggesting a geographic
variation of permanent tooth emergence in the
island chain.
During the first stage of permanent tooth
eruption, (age 4-7 years), a delay was noted in
the northern islands of Ambrym, Uliveo and SE
Malekula while children residing on Aneityum,
almost 500km to the south-south-east, had
earlier emergence: I1 (0.47
years), I1 (0.73 years), I2 (1.2 years), I2 (0.62
years), (Table 3). At a later age, (8-9 years of age),
during the secondary phase of tooth eruption, the
inverse was noted for both mandibular and
maxillary canines having earlier eruption times
with children residing in the islands of Ambrym,
Uliveo and SE Malekula than the children in
Aneityum: C1 (0.42 years), C1 (0.42 years), (Table
3).
Smith et al. (1978), discuss a geographic
variation of mandibular arch length and width in
historic study of the people of Bougainville
Island, Papua New Guinea. They report for adult
populations, jaw arch length and width
decreasing in size from the north to the south of
the
Island.
With
climate
and
diet
similarthroughout the island and unable to
allocate a direct environmental cause, it was
suggested this variation may be due to genetic
difference within the population.20

Ni-Vanuatu children also have earlier permanent
emergence than children from other ethnicities
from the Northern Hemisphere; Turkey (I1 6.7,
M1 6.2), Jordan (I1 6.3, M1 6.1), Iran (I1 6.5, M1 6.7)
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Table 4. Established set standards for permanent tooth emergence across differing ethnicities and geography in South Pacific populations. This study1, Friedlander2,
Malcolm3, Malcolm4, Barker5, Kanagaratnam 6, Diamanti 7

Bougainville2

Kaiapit

(PNG)3

(PNG)4

NZ
Polynesian6

NZ Maori6

NZ Euro6

Australian
Euro7

1965

2012

2012

2012

2003

Vanuatu1

Year

this study

1969

Gender

girls

boys

girls

boys

girls

boys

girls

boys

girls

boys

girls

boys

girls

boys

girls

boys

girls

boys

I1

5.6

5.7

6.5

6.4

6.7

6.5

6.7

7.2

6.5

6.7

6.3

6.5

6.5

6.7

6.8

7.0

7.2

7.4

I2

6.4

6.8

7.6

7.5

7.3

7.4

7.5

8.2

7.4

7.8

7.2

7.6

7.4

7.7

7.8

8.2

8.2

8.6

C'

9.2

9.4

9.1

9.5

9.3

10.7

9.8

10.6

9.3

10.1

9.7

10.2

9.8

10.4

11.0

11.6

11.2

11.8

P1

9.0

9.0

9.7

9.7

9.5

10.2

9.9

10.5

9.3

9.4

9.3

9.7

9.6

10.0

10.4

10.9

10.8

11.3

P2

9.9

9.8

10.2

10.6

10.4

11.3

10.5

11.2

10.4

10.7

10.3

10.5

10.4

10.7

11.5

11.8

11.7

12.1

M1

5.2

5.4

5.8

5.9

5.7

5.7

5.5

5.9

5.5

5.6

5.7

5.9

5.8

6.0

6.0

6.3

6.5

6.7

M2

10.7

10.9

10.9

11.3

10.3

11.3

10.9

11.5

10.5

11.1

11.1

11.5

11.4

11.8

12.2

12.6

12.3

12.7

I1

5.2

5.4

6.0

6.1

6.5

6.1

6.4

6.6

6.1

6.2

5.6

6.0

5.7

6.0

5.8

6.2

6.3

6.6

I2

5.9

6.1

6.9

7.0

6.9

6.8

7.0

7.5

6.8

7.0

6.5

6.8

6.6

6.9

7.0

7.4

7.4

7.8

C,

9.0

9.3

8.9

9.3

8.9

10.0

9.5

10.1

8.9

9.7

9.0

9.7

9.1

9.8

10.0

10.8

10.1

11.0

P1

9.1

9.2

9.4

9.9

10.1

10.4

9.9

10.4

9.4

9.8

9.4

9.8

9.4

9.9

10.3

10.8

10.6

11.2

P2

9.9

10.2

10.3

10.6

10.4

11.4

10.6

11.2

10.4

10.8

9.9

10.3

10.3

10.7

11.4

11.9

11.7

12.1

M1

4.9

5.3

5.8

5.9

5.5

5.2

5.4

5.8

5.4

5.5

5.3

5.6

5.5

5.7

5.9

6.2

6.3

6.6

M2

10.4

10.5

10.5

11.0

10.3

11.3

10.9

11.5

10.2

10.8

10.7

10.9

10.8

11.1

11.7

12.0

11.8

12.2

1969

Bundi

PNG5

Country

1968
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The early Melanesian studies also reported slight
variations in timing of permanent tooth
emergence for children within differing
geographic locations of Papua New Guinea, with
diet and climate similar within these
populations.5-8 Gaur and Singh (1994) also note a
geographic variation of permanent tooth
emergence reporting child populations in
Northern India have permanent teeth erupt
earlier than children from Southern India.21
Children in this cohort were part of a larger study
and had like the Melanesian children of Papua
New Guinea, reported similar diet and climate.
This cohort were part of a larger study who had
their community drinking-waters as proxy for an
overall measure for volcanogenic fluoride
concentration. Fluoride concentrations were
highly significant between study areas (Table 3)
with further investigations required as to
whether fluoride ingestion is a possible factor
which influences the tooth emergence process.
The results of this study for permanent tooth
emergence are of clinical importance for this
population. Due to earlier emergence of the
permanent dentition, a large focus on oral health
education throughout pregnancy and from a very
early age for children is essential and would
assist children’s oral health burden. The girls in
this cohort appear to be the most vulnerable with
such early emergence of their permanent molars
compared to other girls from other studies in
Oceania (Table 4). Results from this study
suggest all clinical preventive strategies aimed at
permanent tooth preservation should commence
far earlier than for other children in Oceania, at
preschool age (age 4 and 5 years) rather than at
6 years of age, when first permanent teeth are
suggested to emerge.3
These results will be of great benefit to oral
health workers who treat any children who may
be able to access dental treatment in the two
large towns, Port Vila and Luganville. Knowing
the earlier emergence timings to provide
preventive treatments to permanent molars will
improve oral health burden as well as efficient
and
competent
restorative
approaches
appropriate for early exfoliation of deciduous
teeth.
Implementing
age-targeted
oral
health
prevention programmes in future oral health
policies, will allow the opportunity to lower oral
health inequalities for this indigenous
population, improving not just oral health but
also general health.
Results from this study can be used as set
standards for Vanuatu for permanent tooth

emergence, the first for this population. Girls in
this study have permanent teeth emerge before
boys with Ni-Vanuatu children noted to have
permanent teeth emerge earlier than those of
their European and Pacific counterparts with
first mandibular permanent molars present
before age 5 years-of-age for girls.
Developing future strategies associated with oral
health preventive programmes for Vanuatu, such
as oral health education in pregnancy and
permanent molar protection for children, should
consider the initiation of these strategies from
age 4 to 5 years-of age. We noted children
residing in differing areas of the archipelago of
Vanuatu had altered timings with permanent
tooth emergence of clinical importance. Future
studies are required to investigate the
phenomenon of geographic variation further.
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Exploring Key Components of Successful Distance Learning Programs:
A Case Study in Palau
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ABSTRACT
Introduction: The Pacific faces multiple healthcare crises, including high rates of noncommunicable
diseases, infectious disease outbreaks, and susceptibility to natural disasters. These issues are expected
to worsen in the coming decades, increasing the burden on an already understaffed healthcare system.
Improvements in technology and accessibility have increased telehealth’s utility and have already
proven to reduce costs and increase access to care in remote areas. Telehealth includes distance
learning; a form of education that can help alleviate many healthcare issues by providing education to
healthcare professionals and upskilling staff, which can promote workforce retention and decrease
patient mortality. Distance learning programs at the Ministry of Health in the Pacific nation of Palau
were examined and key elements to their success were identified.
Methods: Thirty-four people, mostly health professionals at the Belau National Hospital in Palau were
interviewed. Standardized questions and surveys were conducted in person throughout the month of
July 2019.
Findings: Two examples of successful distance learning programs were identified. Consulting with staff
and analyzing each program, four factors for a successful distance learning program were identified:
having a cohort, having a facilitator, dedicated study time off from work, and motivation.
Conclusions: In countries as geographically isolated as the Pacific, with poor access to specialists and
resources, telehealth has the potential to radically change how healthcare is delivered. Palau shares
similar resources and issues as other countries in the Pacific and the lessons learned from their
successful programs can be adapted to help other Pacific nations develop their own distance learning
programs.
Key words: Distance Learning, Palau, Telehealth

INTRODUCTION
The Pacific faces multiple healthcare crises,
including the highest rates of noncommunicable
diseases, multiple infectious disease outbreaks,
and susceptibility to natural disasters.1–4 These
issues are expected to worsen in the coming
decades,
which
threatens
an
already
economically strained Pacific Nations and
increases the burden on an already understaffed
healthcare system.5–7 While several Pacific Island
Nations meet the WHO recommended doctorpopulation ratio of 1:1000, care is often
centralized to an urban center.8 In the Pacific,
populations tend to be dispersed over multiple
islands spread over thousands of miles, thus
limiting access to centralized hospitals. Distance
learning and telehealth have been proposed as a
means to address these healthcare issues in the
Pacific.9
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Pacific island nations and states face multiple
healthcare challenges, from the highest mortality
rates of non-communicable diseases to tropical
disease, all while caring for a population
dispersed across multiple islands.13 Telehealth
and distance learning are promising avenues to
address these challenges, improve availability
and quality of care, while reducing cost.14
Analyzing the distance learning programs at
Palau, and what made them successful offers a
successful guide to other island nations looking
to develop similar programs.
A primary goal of healthcare is improving patient
outcomes and quality of care and education of
staff is key to improving these outcomes. One
hospital in the United Kingdom found that a
hospital with below average number of fully
trained registered nurses is linked to a 3%
increased risk in patient mortality for each day
the shortfall persists and this increased risk
cannot be alleviated by the addition of less
trained unregistered nursing assistants.15 An
increase in the emphasis of training of staff could
not only reduce preventable hospital deaths but
also cut referral costs. This could potentially cut
referrals, reducing costs.
Telehealth is not new to the Pacific, but
improvements in technology and accessibility
have increased Telehealth’s utility and have
already proven to reduce costs, increase access
to care in remote areas, and promote evidencebased practices.10,11 In countries with limited
resources, telehealth can help meet the rising
demands of non-communicable diseases among
the community.12 Under the umbrella of
telehealth is distance learning, a form of
education that can help alleviate many of these
healthcare issues by providing continuing
education to healthcare professionals, and
upskilling staff. This report examined the
distance learning programs in the Pacific Island
nation of Palau with the intent of identifying
characteristics of successful programs to better
inform future programs in Palau. The
characteristics identified in this report are
applicable to other rural countries facing similar
difficulties in educating medical staff in low
resource and geographically isolated settings.

METHODS
Employed staff at the Belau National Hospital in
Koror, Palau and some select others were
interviewed to assess characteristics of past and
current distance learning programs. This
included physicians, IT personnel, public health
department members, department managers of

allied health, the president of Palau Community
College (PCC) and telehealth resource experts in
the Pacific. In total, 34 people were interviewed.
Semi-structured interviews with standardized
questions and paper surveys were conducted in
person throughout the month of July 2019 with
the intent of evaluating current distance learning
and telehealth knowledge and use, and future
interests in distance learning and telehealth.
Statistical analysis was done via Microsoft Excel
16.42. As a quality improvement survey, this
study was deemed Institutional Review Board
exempt.

RESULTS
Among the departments, distance learning was
one of the telehealth services most commonly
desired. 100% surveyed (n = 34) stated that they
would like to use distance learning, most
commonly for professional betterment (88%)
and upskilling of staff (82%). It was found that
while the MOH does have access to different
distance learning programs, many have low
participation rates or high failure rates. Two
distance learning programs that were successful
were identified, success defined as completing
the distance learning program and returning to
work at the MOH.
Nursing had a successful bachelor's degree
program run in 2015, through partnership with
the MOH, Palau Community College (PCC), and
Fiji National University. This was a 2.5-year
hybrid program, combining distance learning
modules with live class sessions held at PCC. A
facilitator from Fiji would periodically come to
support students and work on hands-on skills;
students would have these times off from work
to attend lectures. All 18 nurses who entered the
program
successfully
graduated.
Upon
completion of the program, nurses received their
degree and a pay increase.
Pharmacy also had a pharmacy technician
program in collaboration with the University of
Alaska Anchorage. This was a six course,
yearlong accredited program with funding from
the World Health Organization (WHO).
Consulting with the heads of these distance
learning programs and evaluating the differences
between programs that were less successful,
common traits for success emerged. These
included having a cohort, a facilitator, dedicated
study time, and motivation.
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DISCUSSION
Distance learning can also save time and money
on the end of the learner, as staff can study from
their home country rather than having to
relocate while enrolled in coursework. In
addition, training of staff in their home country
as opposed to traveling for studies can help
retain workforce. Through multiple interviews
across nearly every department there was a
shared experience of young professionals or
students traveling abroad to obtain education or
certifications but never returning to Palau. This
places a strain on a workforce and perpetuates a
lack of skilled professionals, with few options to
avoid this issue. By promoting distance learning
and upskilling staff locally, this provides the
opportunity to increase the workforces of skilled
professionals by providing education at home
while increasing the odds of workforce retention.
At the MOH, two examples of successful distance
learning programs are the Pharmacy Technician
Program and the Nursing Department’s Bachelor
of Nursing program. Looking at the factors that
made these programs successful, as well as
consulting with various staff who undertook
other distance learning programs with less
success, four factors for successful completion of
programs were determined: having a cohort,
having a facilitator, dedicated study time off from
work responsibilities, and motivation. Success in
this case referring to applicants completing the
program and returning to work at the MOH.
These four factors are further discussed below.
Cohort
One of the top challenges for distance learning
courses at the MOH that had less success was the
lack of support for individuals taking challenging
courses. The Pharmacy and Nursing programs
attribute their prior success to having a cohort.
Students benefit from cohorts as it provides them
with others to problem solve with and
accountability. Additionally, it is easier to
coordinate review sessions with faculty, tutors,
or respective experts, who often have limited
hours, or are in different time zones when
utilizing technologies like Zoom. The head of the
Nursing Department stated that having a cohort
with varying ages greatly helped as the younger
students were able to teach the older nurses how
to properly use computers. This cohort model
has also been successful in the PCC’s Online San
Diego State University Bachelor's Degree. Dr.
Patrick Tellei, President of PCC, explained that
the cohort is integral to the success of any
educational program. He stated that having
classes in groups is beneficial because while
somebody always emerges as a leader, success
depends on the weight of everyone. He

emphasized the importance of a group of
students who are willing to lift each other even
when the course becomes difficult.
Facilitator
Both the PCC and Pharmacy Tech programs have
facilitators who oversee and support the
programs. The facilitators ensure that students
are studying and support where they can. While
it is helpful to have a facilitator that is a content
expert it is not necessary as long as the facilitator
knows how to connect students with an expert.
Additional qualities needed to be an effective
facilitator include being sociable to help develop
a group cohesiveness and having a degree of
technical literacy to help solve issues that may
arise.
Dedicated Study Time
Across all programs, a reason cited for the failure
of students was the lack of dedicated study time.
Staff work many hours, many have families to
take care of when they are home, and may not
have access to course material at home.
Committing a certain amount of hours to a study
time in a dedicated study location such as the
library, to avoid the distractions of work
responsibilities, could help in the success of the
students. The head of pharmacy employed this
strategy with her last cohort of pharmacy
technicians; each student was given one hour of
paid time during the workday to study online.
The additional benefit of this strategy was that
Ms. Matlab, the head pharmacist, would be in the
vicinity while the students were studying to help
answer any questions, acting as both the
facilitator and content expert. In regard to the
successful nursing program, nurses not in the
bachelor’s program were asked to cover busier
nursing shifts to ensure that the students had
adequate dedicated studying hours. While this
dedicated study time may initially stress the
already overextended system, the benefit of
skilled and knowledgeable workers could
outweigh the negatives.
Motivation
Across all departments interviewed at the MOH,
lack of motivation and incentive was expressed
as a barrier to higher education. Some staff
members expressed disappointment over
promises in higher pay that were never fulfilled
upon completion of online education programs.
Furthermore, since pay increases are generally
only offered upon completion of accrediteddegree learning programs, there is little incentive
to complete other online educational
opportunities like certificates or diplomas that,
while helpful in attaining new skills and
knowledge, are not accredited. A potential
solution the authors recommend was to support
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policies that encourage continuing education
courses that earn students credit that can count
towards a degree. With this in place, policy would
support learning programs, and staff would be
rewarded for continuing education.
When asked about the motivation of his students,
the President of PCC expressed his unique
strategy to success. He explained that each
student is important and when someone is
struggling, he makes sure to meet with them and
inform them that their education is not just for
themself- it is for the organization, the state, and
for their country. He explained that each student
is an investment, especially in this country with
very limited resources. Due to this, he explicitly
makes sure the struggling student is made to feel
important and shows that he is there to support
them. In a field such as healthcare, the health of
the nation is in the hands of the many local staff
and physicians. Fostering this sense of national
pride and duty to the community could motivate
staff to continue education.
While this case report was written with the
intent to offer insight to factors needed for
successful distance learning programs in rural or
island healthcare settings, there may be site
dependent factors that must be overcome that
may not be reflected in the current report.

Conflicts of Interest
None
Funding
Tyler Thorne and Maiya Smith received funding
from the Area Health Education Center at the
University of Hawaii, John A. Burns School of
Medicine to stay in Palau during the duration of
the study period.

REFERENCES
1.

Disaster risk reduction and emergencies.
Accessed
December
27,
2020.
https://www.unicef.org/pacificislands/wh
at-we-do/disaster-risk-reductionemergencies

2.

Unnikrishnan R, Mohan V. Diabetes in the
tropics: prevalent, increasing and a major
public health problem. Trans R Soc Trop
Med
Hyg.
2016;110(5):263-264.
doi:10.1093/trstmh/trw021

3.

Addressing noncommunicable diseases in
the Pacific islands. Accessed December 24,
2020.
https://www.who.int/westernpacific/acti
vities/addressing-ncds-in-the-pacific

4.

Kwai I, Abbott M. ‘Why My Baby?’: How
Measles Robbed Samoa of Its Young
(Published 2019). The New York Times.
https://www.nytimes.com/2019/12/19/
world/asia/samoa-measles.html.
Published December 19, 2019. Accessed
December 24, 2020.

5.

Accessed
December
27,
2020.
http://documents1.worldbank.org/curate
d/en/168951503668157320/pdf/ACS223
08-PUBLIC-P154324-ADD-SERIESPPFullReportFINALscreen.pdf

6.

Withy K, Mapelli P, Perez J, Finberg A, Green
J. Hawai‘i Physician Workforce Assessment
2016: Improvement in Physician Numbers
but Physician Suicides of Concern. Hawaii J
Med Public Health. 2017;76(3 Suppl 1):3-9.

7.

Henderson LN, Tulloch J. Incentives for
retaining and motivating health workers in
Pacific and Asian countries. Hum Resour
Health. 2008;6(1):18. doi:10.1186/14784491-6-18

8.

Health Workforce. Accessed December 27,
2020.
https://www.who.int/data/maternalnewborn-child-adolescent/monitor

CONCLUSION
In countries as geographically isolated as the
Pacific, with poor access to specialists and
resources, telehealth has the potential to
radically change how healthcare is delivered.
Palau shares similar resources and issues as
other countries in the Pacific and the lessons
learned from their successful programs can be
kept in mind to help other Pacific nations in
developing and sustaining their own distance
learning programs.
Acknowledgements
Through the cooperation of the Palau Ministry of
Health, the Palau Community College-based
Palau Area Health Education Center, and the
Hawai’i Pacific Basin Area Health Education
Center at the University of Hawaii John A. Burns
School of Medicine, this situational analysis was
performed. We would like to thank Minister of
Health Emais Roberts, MD, and all those at the
MOH who made the time to speak with us for this
study and helped make the authors feel
welcomed while in Palau. We would also like to
thank Dr. Greg Dever who helped facilitate this
project to completion.

522

Thorne T, et al. Pacific Health Dialog 2021; 21(8):519-523. DOI: 10.26635/phd.2021.142
9.

TELEMEDICINE AND TELEHEALTH IN THE
PACIFIC ISLAND REGION: A SURVEY OF
APPLICATIONS,
EXPERIMENTS,
AND
ISSUES. Accessed December 27, 2020.
http://peacesat.hawaii.edu/40RESOURCE
S/Library/Papers/telemed4.htm

13. Horwood PF, Tarantola A, Goarant C, et al.
Health Challenges of the Pacific Region:
Insights From History, Geography, Social
Determinants,
Genetics,
and
the
Microbiome. Front Immunol. 2019;10.
doi:10.3389/fimmu.2019.02184

10. Bynum AB, Irwin CA, Cranford CO, Denny
GS. The Impact of Telemedicine on Patients’
Cost Savings: Some Preliminary Findings.
Telemed J E Health. 2003;9(4):361-367.
doi:10.1089/153056203772744680

14. Telemedicine
and
its
Role
in
Revolutionizing Healthcare Delivery. AJMC.
Accessed
December
27,
2020.
https://www.ajmc.com/view/telemedicin
e-and-its-role-in-revolutionizinghealthcare-delivery

11. Nayak A, Karopadi A, Antony S, Sreepada S,
Nayak KS. Use of a Peritoneal Dialysis
Remote Monitoring System in India. Perit
Dial Int J Int Soc Perit Dial. 2012;32(2):200204. doi:10.3747/pdi.2011.00124
12. Accessed
December
24,
2020.
https://www.palaugov.pw/wpcontent/uploads/2018/03/Palau-HybridReport_FINAL.pdf

15. Griffiths P, Maruotti A, Saucedo AR, et al.
Nurse staffing, nursing assistants and
hospital
mortality:
retrospective
longitudinal cohort study. BMJ Qual Saf.
2019;28(8):609-617. doi:10.1136/bmjqs2018-008043

523

Palavi L, et al. Pacific Health Dialog 2021; 21(8):524-530. DOI: 10.26635/phd.2021.147

Talanoa

OPEN ACCESS

Fefine Tonga moe ifi tapaka: A qualitative study to explore Tongan
female tobacco smoking & cessation in the Auckland region
Linda ‘A M PALAVI, 1 Vili NOSA 2
ABSTRACT
Introduction: Tongan female smokers’ smoking experiences have manifested within a realm of
socioeconomic and cultural conditions in New Zealand with cessation service engagement relatively
low. Due to the projected tobacco burden attributed to Pacific women, pertinent research proves vital
to bettering understandings of smoking and cessation within this group. This study explored the
knowledge and experiences of smoking and smoking cessation services among Tongan women aged 16
years and over, living in the Auckland region.
Methods: This qualitative research design utilised the Kakala model to ensure processes were culturally
appropriate and meaningful. Data was collected through eight face-to-face semi-structured interviews
transcribed by the researcher and employed the toli, teu and luva process from the Kakala model to form
relevant themes.
Findings/Outcomes measure: The findings suggest smoking among Tongan females is a social vector
that marks independence and maintains friendships, despite known adverse health effects and stigma.
It is characterised as stress relief that has habituated into day-to-day routine for most. Their aspirations
to live longer for their family is a strong motivator but quitting remains difficult and should be done
autonomously by the individual.
Tongan female smokers stated smoking cessation services as ineffective and need to be adapted and
consulted by and within the community. Stop smoking services should encourage autonomy among
Tonga women in order to improve utilisation and engagement. Service delivery for Tongan female
smokers needs to be on-going and long-term support reoriented within the community for more Tongan
women to become completely smokefree.
Conclusions: Tongan female smoking in New Zealand is comprised of experiences surrounding
friendships, family and culture. This study concludes that although smoking harms are widely known,
cessation service delivery can be transformed by utilizing existing Tongan cultural roles such as that of
the mehikitanga (paternal aunt) to encourage non-smoking among extended female generations.
Key words: Tonga, female, smoking, smoking cessation, Kakala
INTRODUCTION
Tobacco smoking is a significant agent of
morbidity and mortality worldwide, with the
burden
disproportionately
affecting
disadvantaged Pacific communities.1-5 Although
the Pacific smoking literature is immense, it
inequitably does not contain detailed accounts of
Pacific subgroups.5,-7 Due to the projected
tobacco burden attributed to Pacific women,
pertinent research among Pacific females proves
vital to understanding their evidently low
cessation utilisation.5,6 As health service
regulation remains a priority in New Zealand to
account for the growth of the Pacific population,
specific needs and experiences of subgroups is
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essential.5-9 The aim of this paper is to explore the
knowledge, experiences and challenges Tongan
female smokers had of smoking and within
smoking cessation services.
METHODS
This study utilised the Kakala model (a Pacific
research framework) and its three steps toli (to
pick), teu (to weave) and luva (gifting of garland)
to theorize and inform research processes.9 Its
use not only enhances a Pacific way of doing
research but prioritizes the Pacific worldview by
ensuring Pacific understandings and values are
respectfully kept at the forefront of the
research.2,10
Once ethics was approved by The University of
Auckland Human Participants Ethics Committee,
recruitment commenced with a total of eight
participants recruited. Participants had to be
female, 16 years and over, of Tongan descent, a
current or ex-smoker, living in the Auckland
region and had used a New Zealand stop smoking
service. Participants were briefed with
information sheets and signed consent was
obtained. Data was collected using one-on-one
face-to-face interviews with the researcher
conducted in participant homes. The interviews
followed a semi-structured schedule consisting
of 20 open-ended questions exploring smoking
knowledge and cessation service experiences. All
interviews
were
audio
recorded
and
approximated 1-2 hours, with each participant
receiving a $20 petrol voucher as compensation
for their time.
Data analysis
Audio recordings were transcribed by the
researcher and data analysis guided by toli and
tui from the Kakala model.11,12 Toli involved
examining transcripts multiple times to highlight
themes deemed relevant.11,13 Then tui (weaving)
commenced involving gathering important
themes and identifying relevant connections
between them.14 Toli and tui continued until data
saturation, with luva, commencing once findings
were ready to be presented.11
RESULTS
Participants ranged from 23 to 63 years old with
seven full Tongan and one half Tongan and half
Samoan. Five participants were born in Tonga,
with the three remaining New Zealand-born. The
majority resided in South Auckland, with five
married, two single and one in a relationship. Six
participants were mothers and those over 50
years of age were also grandmothers. The

majority were Methodist (5), with one Catholic,
one Christian and one Wesleyan. The cohort
lacked formalized education with the majority
(4) holding a certificate and only two held a
Bachelor’s degree.
The cohort comprised six current smokers and
two ex-smokers. Over half smoked more than ten
cigarettes per day. The average number of
cigarettes smoked per day and number of
cigarette packets smoked per week, was
relatively higher amongst those aged 40 years
and over. Those who reportedly smoked more
cigarettes per day and more packets per week,
also had their last cigarette more recently than
those who reportedly smoked less.
All participants had tried a cessation service
through general practitioner referral. Three of
the five females residing in South Auckland had
cessation provided by the Counties Manukau
District Health Board (CMDHB) stop smoking
service with the remaining two using a
community outreach programme or QuitBus (a
mobile Quit service). The remaining three
participants had cessation provided by the
Auckland District Health Board (ADHB), with two
using ‘Ready Steady Quit’ and the other using a
Workplace support programme.
Knowledge of smoking
I know smoking is bad for health
All females knew smoking was detrimental to
their health prior to initiation. Their knowledge
of smoking harms became more eminent over
time, especially those who migrated to New
Zealand from Tonga. The majority recognized
their knowledge of smoking harms was due to
the effects of exposure from family. For those
whose parents were non-smokers, their
knowledge of smoking harms was often advice
given by their mothers. The harms generally did
not deter smoking amongst the cohort because
they ‘did not care’ and effects were not an
immediate threat. Those who smoked less than
ten years said their ‘short’ smoking duration
meant adverse health effects were minimal,
which prolonged their smoking.
“…because my mum. She’s a nurse. She used to be
a midwife at the hospital. And she said to me where
you going to get with that, it’s bad for your
health…” – P5
Smoking is a friendship thing
Friendship was the foundation for smoking
amongst all of the women. The value of friends,
upholding friendship and doing things together
helped initiate most participants’ smoking
behaviour. Smoking was perceived as ‘fun’ and
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‘cool’, which motivated smoking engagement
within friendships. Friendship seemed more like
a sisterhood as opposed to a mere relationship
between individuals.

their work. Most women mentioned that
smoking was an activity they used to de-stress
and relax. Smoking levels were regulated
according to the level of stress they were feeling.

“Sometimes, I would just sit there and avoid it, and
then, I thought ‘let me try’, for social, for trying to
be part of that fun group… I guess that’s when I
started. Because I felt left out, I was just the only
one sitting there (not smoking), there was no fun,
they’re all there smoking and laughing, and I
thought, ‘oh okay, let’s go and (smoke)…” – P2

“…when I work, the kind of work that I do... it’s a
stressful job. And I think, I don’t need the smoke,
it’s smoking away the stress. You know sometime
my body and my mindset know don’t smoke... but I
do because I’m stressed out.” – P1

Smoking is a rite of passage
Smoking for most was a rite of passage once they
were of legal age. Initiation was often when they
were single, had no children and no major
responsibilities. It was when they were gaining
independence, generally around mid to late
teens. Smoking was generally associated with a
new phase in life where they began University,
drinking or clubbing. Smoking was seemingly
perceived to be acceptable once they were of
legal age, which influenced their willingness to
engage.
“…I think Tongan women, when they start
smoking, they start at an age they clubbing and
drinking and schooling…” - P2
The stigma of Tongan women who smoke
Most women knew smoking was perceived as a
‘bad thing’ for Tongan women to engage in
suggesting promiscuity and other risky
behaviours. For older participants, the stigma
attached to Tongan women smoking was
informed by their mothers. The stigma made
most women hesitant to smoke, which led to
concealment because of the fear of being judged.
This meant not smoking at home and only around
friends and social circles. Non-smokers were a
deterrent, with most women also denying that
they smoked when they were asked by family.
“…I know it’s a stigma. Tongan women not
expected to be smoking, it’s not appropriate for
Tongan women to smoke. So whenever I smoked in
public, people staring and I was conscious of that…
Being a Tongan woman smoking there’s
expectation, ‘That’s a bad woman’, ‘You’re like a
roamer’...it’s not womanly, it’s not acceptable, and
it’s not appropriate for Tongan women to smoke…
I experience that…” – P2
Experiences of smoking
I smoke to deal with Stress
All participants highlighted smoking because
they felt stressed out. This stress related to dayto-day responsibilities, with the majority being
working mothers and the main stressor being

My smoking and the influence on my children
Most women spoke about their smoking in
regard to the effects on their children. For
current smokers this noted modelling smoking
for their children and for ex-smokers centered on
their regret of smoking in front of and around
their children. Most mothers felt they were bad
role models and some blamed themselves for
their children smoking. The materialization of
their children smoking was highlighted as an
important motivator for them to stop.
“...in my mind, I better stop smoking because the
kids will see me I’m smoking at home. Like you
know, how I teach them, you can’t smoke but I’m
the one that’s smoking. I am the good example” –
P5
Smoking is a habit
The cohort felt smoking was a ‘bad habit’ that
became engrained in their day-to-day lives.
Smokers that had smoked over ten years stated
their loss of control was because of their
addiction to the nicotine. This idea that smoking
was a bad habit was developed further by a few
more experienced smokers that felt their
smoking was no longer a habit but an addiction.
“…it was hard because I grieved a smoke after
meals. Stopping all of a sudden, something that
you’re used to, it’s not easy…something that you’re
so used to for many, many years. I crave for a
smoke every single day. I need just to have a smoke,
it’s like… a bad habit to me... it’s a habit…” – P1
Smoking and health
I want to live longer
Life longevity for most women was the most
important aspect of health affected by smoking.
The want to live longer was mentioned by most
in regard to being there for their family and
future generations to come. This was largely
centred on being a grandmother and having
grandchildren, which outweighed the want to
live longer for themselves.
“I think to just live longer. Yeah live longer to see
all
my
children,
married
and
have
grandchildren…I want to live longer to see my
family” – P6
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I didn’t smoke when I was pregnant
All the mothers mentioned they went ‘cold
turkey’ (stopped smoking) during their
pregnancies. For current smoking mothers,
pregnancy was the only time they were able to
stop smoking successfully. This improved their
belief in quitting on their own again, with most
specifying they would do so without cessation
support.
“…I stopped in 1998 when I was pregnant with my
son, stopped. Absolutely no discussion, mentally,
stopped. I never smoked as soon as I found out I
was carrying my son. Because I thinking about the
health of my son, so I stopped there…” - P2
Quit smoking
Cutting down
All participants said they tried to stop smoking at
least once. Some mentioned trying multiple times
without being able to completely quit, with their
unsuccessful attempts putting them off trying
again. Cold turkey was the most common method
to quitting as they perceived it was up to
themselves to do so. The majority detailed
quitting was difficult, which led them to cut down
as it seemed more achievable. Cutting down was
a perceived stepping stone towards becoming
smokefree.
“...what I have done is I’ve actually cut down
tremendously. So the only way is to cut down
first...” – P2
I’m spending money on smoking instead
All women mentioned how much money they
spent on smoking and how it could have been
better spent elsewhere. For current smokers,
quitting meant they can save a lot of money and
ex-smokers spoke of the money wasted. The
opportunity cost forgone was centered on the
loss of money for their families, especially
amongst smokers with children.
“…Its money wise too. I could save that for
something more important than just buying a
smoke, which I can just burn and the dollar sign go
down the drain… That money could save for
something important, for your children’s
education. Or perhaps invest it in something for
future” – P1
I got the willpower to do things
Most women stated willpower was important to
be able to quit. For instance, one smoker said
quitting was easier because of her willpower and
another felt her willpower was not strong
enough to overcome her smoking habits.
Although the relationship between quitting
smoking and a person’s innate willpower were

consistent across the cohort, experiences were
dependent on whether their willpower was
perceived positive or negative.
“When I’m determined to do something, or achieve
a goal, I do it… that willpower I believe I can do
things... You know for smoking, that kind of
mentality and willpower…” – P1
The right time to quit
The right time to quit smoking was important in
being able and willing to quit. Most participants
felt they should not be forced to quit if they did
not feel ready. Quitting was seen as a personal
choice that was up to the individual. Some spoke
of time in regard to God’s timing for them to quit.
Timing, in relation to when participants felt
ready, God’s timing and also timing of service
visits were important aspects to assist quitting.
“...before I tried to give up because I’m doing it for
everybody else who’s telling me to stop. But God
will do it, when I’m ready, mentally, because I did
it before, I can do it again. I gave up on my own”. –
P2
Smoking cessation services
The medicine don’t work
Most women stated nicotine patches and gum
were the only thing provided in cessation
services, which did not help them stop smoking.
One woman felt doctors just prescribed gum and
patches as a requirement as a health
professional, putting her off using the service
again. Patches and gum were perceived as
‘medication’, with some explaining that stopping
smoking should not include ‘chemicals’ (gum and
patches) that may do more harm or lead to
addiction. The majority felt more comfortable
trying to quit alone as opposed to using a service
because of these products.
“I went to the service and I tried it for a week and
the doctor gave me tablets, Champex or something
and I take it and thought to myself, forget it
because it might give me another disease these
tablets” – P7
It is up to the individual whether they use it or not
The majority felt cessation utilisation should be
up to the individual. All participants
acknowledged although the service did not work
for them, it may work for others. Some younger
participants mentioned they knew the service
was available but they would only access it if they
really needed it. Some felt the service was
appropriate for more ‘addicted’ smokers, which
highlighted notions that services were
unnecessary to quitting.
527

Palavi L, et al. Pacific Health Dialog 2021; 21(8):524-530. DOI: 10.26635/phd.2021.147
“... I feel I would do it on my own. It’s not the
service, I feel like it’s just me. Because I feel like the
services are for some people. But not for like
everyone. It’s probably just like if you’re ready”. –
P4
Not at the hospital
All women strongly advised cessation services
should not be operated out of the hospital
because of the difficulty in access, specifically the
time and costs. The hospital was also perceived
as a place only ‘sick’ people went to, with some
smokers noting they were not sick and did not
need to be going to the hospital for quit smoking
help.
“… I know they provide support at the hospital
too... But like see that’s shit. Cause no one’s got
time to go in, no one is going to go and get fucking
support for smoking… like why even advertise it at
the hospital to begin with. It’s a smoking fucking
support system. Ugh. They have people dying at the
hospital and then they want us to go…I just think
it’s stupid”. – P3
Service Recommendations
In the community
The cohort conclusively stated the service should
be provided in the community and not
elsewhere. The service delivered in the
community, or in a community setting was
strongly emphasized by all participants. This
would make it easier for smokers to not only
access, but being in a familiar setting would make
particularly Tongan women feel more
comfortable.
“They need to come out to the community. Stop
sitting in that little shell and pretending people
will come to them. No. It won’t happen. They need
to go to the community”. – P1
Tongan community consultation
Most participants stated better service
utilization required community consultation.
They proposed a presentation or workshop to
Tongan female smokers to identify and explain
how they want the service to be provided. This
would not only build a relationship and
awareness in the community but also familiarize
services. The church or community groups were
identified as avenues for consultation.
Consultation should attract smokers by ensuring
gatherings are done in a ‘Pacific way’ (e.g. food
and games for children).
“Talk. Engage... Engage means listening... But
some of the church they should talk with their
people, they should get someone from the health
department and do like the ‘apitanga (camp), tapu

inu kava mālohi (stop drinking) one-, so they talk
and ask those people like that to come and have a
talk you know”. – P5
On-going support
The cohort required on-going support within the
services. Most women felt they were given
‘medication’ and left to fend for themselves. They
felt the service was not a long-term or on-going
thing as once the programme lapsed that was
also when support ended. On-going support
included constant reminders, visits or having
someone there to encourage them. This is
because smoking was easy due to access and
availability of cigarettes. An on-going stop
smoking support group or a stop smoking
ambassador that looked like them and had the
same characteristics as them was also proposed
for motivational on-going support.
“It doesn’t just go through once. You ask them for
a second time, you need to reassure the
programme or talanoa, maybe three times, going
back to the group. You can’t just do once and
expect them to do it themselves, because people
don’t have willpower - you need to revisit to see
that its goes through properly”. – P1
DISCUSSION
This study provided context specific insights into
the smoking knowledge and cessation
experiences among an un-researched Pacific
subgroup. It uniquely explored Tongan female
smoking, by utilising a Tongan-specific
methodology as well as being implemented from
the lens of a Tongan female researcher.2 Despite
a small sample size and data being possibly
subject to over or underreporting, the findings
yielded help illustrate the state of smoking and
cessation among Tongan female smokers in New
Zealand.
The social side of smoking and the effect of stress
were reoccurring themes in these findings that
were consistent with broader smoking
literature.15,16 A study confirmed that heightened
stress as well as social isolation during
unexpected events such as the recent COVID-19
2020 lockdown exacerbated New Zealand adult
smoking behaviours.15 This demonstrates
cessation must be more accommodating to
smokers’ stress, anxiety and isolation during
such unprecedented times.2,15,16 The mobilization
of Pacific providers during the COVID-19
response is an exemplary community-driven
approach that could be utilized for cessation
support.5
Stopping smoking must consider one’s ability to
quit, the right time to quit (some in regards to
God’s timing) and their perceived willpower. It is
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an autonomous decision, with the government’s
new Guidelines for Helping People to Stop
Smoking recognizing Pacific smokers’ spiritual
and familial dimension.18-20 Family and familial
ties was a powerful theme present in the findings
regarding stop smoking motivators, which
included pregnancy, life longevity and becoming
a grandmother. The strong familial hierarchy
present in Tongan culture, particularly the
mehikitanga (paternal sister), is an important
position that could be explored in cessation.17
This is because of the matriarchal power she has
over her brother and his children that could
encourage non-smoking amongst younger
female generations.17

This study concludes that cessation services can
be transformed to be more accessible and more
appealing for Tongan female smokers to become
and remain smokefree. That means utilising
existing cultural roles such as that of the
mehikitanga (paternal aunt) to encourage,
support and advocate non-smoking for future
female generations.

The negative perceptions of ineffectiveness and
believed harmfulness of nicotine gum and
patches were consistent with previous reports
examining low Pacific cessation utilisation and
engagement.18-21 Access issues and perceptions
of the hospital being for ‘sick’ people steered
smokers away from hospital-based cessation.
The findings affirmed cessation needed to be
long-term and on-going, with consultation and
delivery in the community (i.e. church or
community groups). These notions have been
reiterated in reports noting system-level changes
entailed Pacific leadership and Pacific
partnership for different Pacific solutions and
treatment options.2,5,18

2. Tiatia-Seath J, McCool J, Nosa V. Growing
Pacific Research and Leadership. Asia
Pacific Journal of Public Health.
September
2021.
doi:10.1177/10105395211043314.

This study recommends:
1. Family: The role of the mehikitanga
(paternal aunt) can be utilised in familial
stop smoking programmes among
Tongan female smokers to encourage
stop
smoking
among
younger
generations.
2. Community: Cessation being positioned
and delivered within the community to
aid accessibility and give the community
an active voice in how services are
provisioned.
3. Service delivery: Re-evaluation of patient
referral and cessation advice at primary
care so patients are fully aware of
secondary cessation available.
4. Pacific smoking research: Future research
should encompass Pacific methodologies
and specific to Pacific subgroups.5
5. Policy implications: Pacific smoking is
understood and experienced differently
thus policies must embrace Pacific
worldviews and approaches to smoking.5
CONCLUSION
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A latent profile analysis of Pacific health values
Sarah A Kapeli,1 Sam MANUELA,2 Chris G SIBLEY 3
ABSTRACT
Introduction: Pacific health models that centre Pacific values, can serve as a tool to address Pacific
disparities in healthcare. In this study, we broadly draw upon the health concepts of these models to
determine how Pacific values are translate across Pacific health and wellbeing.
Methods: Using data from the New Zealand Attitudes and Values Study, we identified proxy indicators
of common Pacific values. With these proxy indicators we developed a LP Latent Profile Analysis A to
uncover subgroups of Pacific peoples based on their orientation towards each proxy indicator and their
association with psychological distress.
Findings: We identified four subgroups of Pacific peoples: (1) 65% of Pacific peoples identified strongly
with Pacific values with low associated psychological distress (2) 18% of Pacific peoples identified
moderately with Pacific values with medium associated psychological distress (3) 5% of Pacific peoples
identified less with Pacific values with low associated psychological distress (4) 12% of Pacific peoples
identified ambivalent with Pacific values with high associated psychological distress.
Conclusions: These results suggest that Pacific values and the utility of Pacific health models are an
appropriate way of framing health and wellbeing for a vast majority of our Pacific population. However,
we also need to recognise the incredible diversity among our Pacific community and be understanding
and accommodating of the diverse ways that Pacific peoples can express what they consider valuable.
Key words: Pacific; Health; Latent Profile Analysis
INTRODUCTION
As Pacific researchers, through research that
serves our people, its communities, and its
places, we can play a small part in guiding our
communities towards positive and fruitful
outcomes. Therefore, this paper uses data from
the New Zealand Attitudes and Values Study
(NZAVS), an annual longitudinal study that
tracks the attitudes and values of a large
proportion of New Zealanders. As a
representative sample of New Zealand (NZ), the
NZAVS dataset allowed us to build a Latent
Profile Analysis (LPA) to examine what relevant
cultural values are important in understanding
the health and wellbeing of our Pacific peoples.
By doing so, we add to the plethora of research
around Pacific health and wellbeing. This is vital
because, as Salesa1 describes, due to the growing
size of our Pacific population in Aotearoa NZ,
Pacific success or failure will have consequences
for all New Zealanders.
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Determinants of Pacific health in Aotearoa
New Zealand
Pacific peoples in Aotearoa NZ have a relatively
poor health profile. The biggest influencing
factors of overall health for Pacific peoples are
social, cultural and economic, many of which are
interrelated to education (lower qualification
rates), employment (highest unemployment
rates), occupation (disproportionately employed
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in lower-skilled occupations), income (lower
annual median income), and housing (less likely
to own a house).2 There are a variety of
intersecting factors that contribute to the health
disparities experienced by Pacific peoples,
including barriers that prevent Pacific peoples
access to health services; culturally-based
limitations of our health care tools; and sociopolitical-historical factors that contribute to or
maintain
systemic
inequality
that
disproportionately affects Pacific peoples.
Despite the socio-cultural and economic factors
surrounding Pacific peoples, we tend to have a
fairly positive perception of subjective health,
and we are leading the way in immunisation with
higher rates of immunised children than the total
Aotearoa NZ population.3 When we look closer at
our Pacific health profile, we see that life
expectancy at birth continues to improve for
Pacific peoples, as it does for the total Aotearoa
NZ population. But such indicators mentioned
prior continue to contribute to a lower life
expectancy for Pacific peoples (Pacific male =
74.5 years; Pacific female = 79.0 years) compared
to the total Aotearoa NZ population (males = 80.0
years; female = 83.5 years). 4 Further, poorer
health outcomes for our Pacific peoples are seen
across areas of mental health and the inequitable
burden of chronic disease, such as obesity and
diabetes. 5
Pacific health models
From the 1980s, and as the presence of Pacific
peoples grew in Aotearoa NZ, it became
increasingly important to provide tools that were
culturally appropriate and effective to improve
and maintain material and spiritual health and
wellbeing of our Pacific peoples. From this came
the development of Pacific models and
frameworks, which are based upon Indigenous
Pacific concepts, knowledge, values, and
practices.6 As outlined in Appendix 1, various
models articulate health and wellbeing from a
unique Pacific perspective. Although each is
nuanced to its respective Pacific nation, we can
draw parallels between each, such as the holistic
perceptions
of
health
and
wellbeing
incorporating the mind, body, spirit, and
environment. As well as the cultural values that
underpin each model that are deeply rooted in
family, culture and a collectivist nature. For a
greater overview of contemporary Pacific
models and research approaches see Tualaulelei
& McFall-McCaffery.7 For the purposes of this
research, we broadly draw upon the health
concepts of these Pacific health models by using
data from the NZAVS to build a LPA to examine
subgroups of Pacific peoples to determine how

Pacific cultural values are important for Pacific
health and wellbeing.
Pacific values and how this translates across
health
Research examining Pacific health and wellbeing
continues to highlight key protective factors such
as cultural identity, spirituality, healthy
relationships, family support, communication,
and strong participation in social activity.8,9,10,11
These factors are engrained within our Pacific
communities and are valued across many of the
Pacific health models mentioned. Yet as we have
seen and continue to see, Pacific peoples have
poorer health outcomes comparatively with the
total Aotearoa NZ population. When we delve
deeper, we see that Pacific health and wellbeing
is affected in a number of ways, predominantly
by:12
1. The quality of our health services
2. Educational attainment
3. Cultural and social contexts
4. Lifestyle factors including values and
preferences which can influence how
Pacific peoples view health care
Quality health support and service is important
to ensure our Pacific population are living well
and thriving.13,14 Pacific models of health can
contribute to this as they provide a framework
for understanding Pacific health and wellbeing.
Such models are often used as teaching tools
across education and research to address
disparities in healthcare, as well as educate about
diverse and common understandings of Pacific
health and wellbeing. Each model has articulated
health and wellbeing from a unique Pacific
perspective (i.e. Fonua Ola from a Tongan
perspective). However, we can draw parallels
between each, such as the holistic perceptions of
health and wellbeing incorporating the mind,
body, spirit, and environment. As well as the
cultural values that underpin each model that are
deeply rooted in family, culture and a collectivist
nature.
Education continues to be a significant factor for
Pacific health and wellbeing with roll on effects
within our cultural and social contexts (i.e.
language barriers, barriers to transport and
access). We see this in the varying levels of health
literacy, which can be a determining factor in the
type of care received, health information
retained, and the likelihood of adopting a
healthcare plan. Following on from this is the
importance of mental health literacy, and is a
focus of the lead author’s larger research project
that this paper contributes to. As recognised in
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health literacy, mental health can also be a key
factor that disconnects Pacific communities from
accessing, understanding or engaging with
mental health and wellbeing information or
services when and/or if required. Recent work
by Faleafa15 discusses core elements of Pacific
mental health addiction provision such as being
Pacific-led, Family-centred, Holistic, ClinicalCultural
Integration,
Community-based,
Connected. Although this is focused on mental
health, it highlights how a refocused investment
in Pacific health more generally would better
support our communities.
We must also acknowledge the advances that
Pacific models have provided in supporting the
health and wellbeing of our Pacific communities.
However, the applicability of Pacific models
across the diversity of our Pacific population is
not always clear. For example, no single model
entirely caters toward the intricacies and
nuances of each specific Pacific culture, the
differences between NZ-born and Pacific-born
Pacific peoples, or variation across the lifespan.
That said, utility of each model requires
awareness of this diversity as this may shape
Pacific peoples’ differing orientations towards
Pacific cultural values and subsequent outcomes.
For instance, research has shown that young
Pacific peoples may not fully uphold traditional
values of their respective Pacific cultures and
construct a more contemporary understanding
of what influences their health and
wellbeing.16,17,18
Therefore, it is important to see how Pacific
peoples may vary on the cultural values
emphasised across these models of health – this
has guided the development of the LPA used in
this paper, and is one way we can explore
potential Pacific profiles across relevant proxy
indicators of cultural values from the NZAVS.
Analytic Approach
A LPA is a statistical analysis that can be used to
uncover different groups or profiles within a
population.19 LPA uses response patterns from
multiple continuous variables to group together
participants into profiles, which we refer to as
classes. Recent research has utilized LPA
exploring an array of areas including
personality;20 health literacy;21 political views;22
and psychological capital23 to name a few.
In our case, we utilised data from the NZAVS, an
annual longitudinal study that tracks the
attitudes and values of a large proportion of New
Zealanders. By identifying the common values
across the Pacific health models mentioned prior,
we have selected variables (see measures) from

the NZAVS dataset that best approximate those
values. Although these variables are not a direct
measurement of what we consider to be Pacific
cultural values, they are indicators that are
within the NZAVS that we can use as proxy
indicators of Pacific cultural values. Each
selected variable was rated to the extent that
each participant endorsed the value.
We also included an auxiliary variable, the 6-item
Kessler scale (K6) that measures psychological
distress. Not only did we examine different
Pacific profiles (each with differing orientations
towards Pacific values), we were also able to
examine the association that each profile had
with psychological distress. The inclusion of K6
provided an important link to the lead author’s
larger research project that this paper is part of,
focusing on Pacific mental health, allowing us to
explore Pacific cultural values and their
translation across mental health.
Therefore, we developed a LPA to uncover
subgroups (or profiles) of Pacific peoples. Each
subgroup is based on their orientation towards
proxy indicators of Pacific cultural values from
the NZAVS, and then examining each subgroups’
association with psychological distress.
METHODS
Participants
Our analyses included 574 Pacific peoples (381
women, 191 men, 2 gender diverse),
representing 2.6% of the total sample (21,936
participants) from Time 8 (2016) of the NZAVS.
Participants had a mean age of 45.13 (SD =
13.218).
Sampling Procedure
Participants completed a paper or online version
of the NZAVS questionnaire. Full sampling details
for the NZAVS, copies of the full questionnaire
and all other materials are available on the
NZAVS website.24
Measures
Based on our understanding of Pacific health
models and Pacific cultural values, we measured
a series of continuous variables from the NZAVS
that best approximate common Pacific values
across Pacific health models. We identified these
variables as proxy indicators of Pacific cultural
values and categorised these into factors. We also
observed an auxiliary variable, the 6-item
Kessler (K6) scale, which is a measure of
psychological distress.25 Briefly, the cultural
value proxy indicators used included
relationships using a sense of community
factor;26,27 family using a family values factor;28,29
culture using an in-group warmth factor;30s
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spirituality or religion using a religious attitudes
factor;31 land using an environmental factor.28
Descriptive statistics and measurement details
for all variables are detailed in table 4.
RESULTS
Model Estimation
Latent Profile solutions ranging from two to five
profiles as specified in Mplus 8.3.32 Fit statistics
for these models are presented in Table 1.
Bayesian Information Criterion (BIC), and Akaike
Information Criterion (AIC) are relative fit
indices that compare each profile solution. A four
profile solution also provided a clear and
interpretable solution with the identification of
additional profiles simply extracting more fine
grained distinctions in the relative level of all
indicators (with one profile splitting into two,
both following the same pattern, but in which
one profile reflected people with slightly higher
scores than the other), rather than qualitatively
distinct patterns of combinations of high/low
belief.

Table 2. Average latent profile probabilities for
most likely latent profile membership (row) by
latent profile (column).
1

0.863 0.055

0.0414

0.067

Group 2

0.027 0.946

0.001

0.026

Group 3

0.028 0.000

0.972

0.000

Group 4

0.060 0.121

0.005

0.813

Latent Subgroups
Mean scores of the levels of support across the
five variables/domains for each of the subgroups
are shown in Figure 1. K6 scores representing
psychological distress are shown in Table 3.
Figure 1. Mean scores of relationships, family,
land, culture and spirituality for the four profiles
identified by Latent Profile Analysis.
7

Two
profile

8498.800

8568.442

0.875

Three
profile

8318.478

8414.235

0.890

Four
profile

8208.953

8330.826

0.850

Five
profile

8109.838

8257.827

0.894

Note. BIC = Bayesian Information Criterion;
AIC = Akaike Information Criterion
We estimated the probability that each
participant belonged to each of the 4 profiles
(classes). The probabilities (averaged across
participants) that a given participant belonging
to a given class would be correctly categorized
are presented in Table 2. This provides an
intuitive way to assess the reliability of the latent
class model. As shown, these probabilities are
well above .85, indicating excellent classification
likelihood and only a small average likelihood of
incorrect classification.

6
Mean Score

Entropy

4

Profile 1
(65%)
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(18%)

2
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(12%)
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BIC

3

Group 1

Table 1. Model fit for the four profile solution of
the Latent Profile Analysis.
AIC

2

Table 3. Results of the equality test with the
auxiliary variable of psychological distress.
M

se

Group 1 Pd

1.183

0.080

Group 2 Pd

0.932

0.037

Group 3 Pd

0.934

0.137

Group 4 Pd

1.396

0.113

Note. Pd = psychological distress.
The largest of the subgroups made up 65% of the
sample (subgroup 1). This subgroup was high
across all domains and had the lowest K6 score,
demonstrating a low likelihood of experiencing
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psychological distress. This reflects what we
would expect of Pacific peoples that identify
strongly with Pacific values, who are more likely
to have a good understanding of the dynamics
and nuances of their Pacific culture and therefore
its values – holding strong values toward their
community, family, land, culture, and spirituality.
Such values could provide a protective function
towards enhancing health and wellbeing.

culture; spirituality; and land) to identify
subgroups of adult Pacific peoples based on the
weight given towards each indicator. This is
important because it identified that Pacific
peoples have differing orientations around
Pacific cultural values and subsequent variations
in psychological distress. It also allowed us to
explore how inclusive our Pacific models of
health are for our Pacific population.

The second largest of the subgroups made up
18% of the sample (group 2). This subgroup was
moderate across all domains and had a medium
K6 score, demonstrating a medium likelihood of
experiencing psychological distress. This reflects
what we would expect of Pacific peoples that
identify moderately with Pacific values, who are
more likely to have a fair understanding of the
dynamics and nuances of their Pacific culture and
therefore its values – holding moderate values
toward their community, family, land, culture
and spirituality.

We identified four Pacific profiles and their K6
scores. These profiles highlight an appropriate
way of framing health and wellbeing for a vast
majority of our adult Pacific population in
Aotearoa NZ – 65% of our sample identified
strongly with Pacific values (subgroup 1) with a
low K6 score. This echoes prior research
whereby upholding strong Pacific values can
offer a protective function and contribute to
enhanced wellbeing.33,8,10,11,34 This is also why we
expect Pacific health models, that centre Pacific
values, to be an extremely positive and helpful
tool across our communities.

The smallest of the subgroups made up 5% of the
sample (subgroup 3). This subgroup was low
across all domains. This reflects what we would
expect of Pacific peoples that identify less with
Pacific values, who are likely to be more
disenfranchised from their Pacific culture and
therefore its values – holding low value toward
their community, family, land, culture and
spirituality. An associated low K6 score
demonstrates a lower likelihood of experiencing
psychological distress, which could be due to
feeling culturally disconnected, or contentment
with being so, therefore acting as a buffer
towards adverse wellbeing outcomes.
The third largest of the subgroups made up 12%
of the sample (subgroup 4). This subgroup
demonstrated varying support across all
domains: low value toward community, culture,
and spirituality, but high value toward family and
land – highlighting a contradictory relationship
dynamic. Having a high K6 score, highest of all
the subgroups demonstrates a high likelihood of
experiencing psychological distress. This reflects
what we would expect of Pacific peoples that
identify as ambivalent with Pacific values, who are
likely to be experiencing dissociation from their
Pacific culture. An interesting perspective is that
they may be experiencing conflict between what
they value, and how they identify.
DISCUSSION
The current study has drawn upon Pacific health
models and existing data from the NZAVS to
develop an LPA. The LPA used proxy indicators
of Pacific cultural values (community; family;

Yet, we also need to recognise that there is
incredible diversity within the Pacific
population. The remaining 35% of our sample
varied in the weight they placed on each proxy
cultural indicator – 18% identified moderately
with Pacific values (subgroup 2) with a medium
K6 score; 5% identified less with Pacific values
(subgroup 3) with a low K6 score; 12% identified
as ambivalent with Pacific values (subgroup 4)
with a high K6 score. For instance, those that
identified as ambivalent with Pacific values
(subgroup 4), may be more reflective of a group
that resides in an area that is less populated with
Pacific peoples, and thus, a lower connection to
Pacific communities. This does not mean the
models are inaccurate, as they provide a helpful
and important way of researching, teaching and
navigating Pacific health and wellbeing. The
profiles might not necessarily just be reflective of
the differing orientation toward each proxy
cultural indicator, but could highlight nuances in
certain demographics between each profile.
A common critique of Pacific models is that they
tend to privilege the perspectives of older Pacificborn peoples. Given the growing and youthful
nature of our Pacific communities, it has been
encouraged for such models to be revised to
ensure they are also appropriate for Pacific
youth.16 Pacific youth are also more likely to be
Aotearoa NZ-born.10 This could suggest that
acculturative factors are influencing the
outcomes i.e. those who have resided in Aotearoa
NZ for a longer period of time, may have more
blended cultural values. This does not mean that
Pacific models will not be useful but means that
we may have to allow for more flexibility in its
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utility and interpretation. It is also important to
note that Pacific health models have been
developed by Pacific peoples within the Aotearoa
NZ context. Thus, may represent a unique
diasporic interpretation of Pacific values that
attempt to centre Pacific knowledge and
experiences, but may not fully capture changing
values and experiences of Pacific peoples born in
Aotearoa NZ. As much as our identities and
culture can be fluid over time, we cannot assume
that a model will remain stable or enduring over
time either.
This leads us to question how inclusive a Pacific
model of health may be for someone whose
experience of being Pacific may not fully align
with how these models describe. The models can
be an informative way to guide an understanding
of health but recognising at the same time, there
are shifts in our demographics, our identities, our
cultures. We know that identities and culture can
be fluid over time, so these models need to be
able to encapsulate that somehow – this can be a
skill of the researcher or practitioner, in
understanding and/or accommodating the
diverse ways that Pacific peoples can express
their culture and identity, or what they consider
valuable in their lives.
Finally, the same critiques that we, as Pacific
peoples often have of Western approaches (as a
one size fits all) and the benefit of these Pacific
models is that they nuance that to Pacific
populations. We must be mindful that Pacific
peoples are not homogenous, and a one size fits
all approach is not optimal. Moving forward it is
also vital to remember that we cannot assume
that identifying as Pacific or holding strong
Pacific values implies that Pacific centred
approaches would work best. When working
alongside Pacific communities, it is important to
be reflexive – this will help us as researchers to
determine what approaches will optimally
support our communities.
Strengths, limitations, and future directions
To the best of our knowledge, there is no work
utilizing LPA methods to examine the
relationship between Pacific cultural values and
mental health outcomes for Pacific communities
in Aotearoa NZ. This paper provides a significant
contribution to the literature and highlights the
usefulness of LPA in Pacific focused research.

each Pacific model of health, such as the holistic
and collective cultural values that underpin each.
Despite the commonalities of Pacific health
models, they have been criticised for not being
adaptable for all Pacific peoples in Aotearoa NZ.
Given the longitudinal nature of the NZAVS, we
do expect to see larger Pacific samples in the
years to come. Larger samples, may allow a more
nuanced demographic approach (i.e. ethnicity,
place of birth, living location) and being able to
track changes across time. It is likely that a more
nuanced approach could uncover more about our
Pacific communities i.e. why some Pacific
peoples appear more connected to their culture
than others.
CONCLUSION
Research examining Pacific health and wellbeing
is vital as our Aotearoa NZ continues to expand in
both size and diversity. Our analysis identified
four distinct Pacific subgroups who had differing
orientations around Pacific values and
subsequent levels of psychological distress. This
research is important because it highlighted (yet
again) the diversity among our Pacific population
and in what ways we may be able to address this
moving forward. Not only does this research
provide an opportunity to better understand our
Pacific communities, it provides a resource of
knowledge to further support our Pacific
communities. As the lead author, I want to once
again stress that Pacific research is meaningful
when it serves our people, its communities, and
its places – of which this research and its larger
research project aims to do.
Ethics
This research was conducted in accordance with
general ethical guidelines in Psychology. Data
was examined from the NZAVS which was
approved by the University of Auckland Human
Participants Ethics Committee on 26/05/2021
for
three
years,
Reference
Number
UAHPEC22576.

We acknowledge that Pacific peoples as a group
are not homogenous, and that there is beauty in
the intricacy and culture of each individual
Pacific ethnicity. However, for the purposes of
this research we looked at a collective Pacific
sample. Therefore, it was necessary to take a
broad approach that drew parallels between
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N

M

SD

Item content

Units

Reference

548

6.52

0.71

550

4.80

1.59

Family security (safety for loved ones)
Honouring of parents and elders (showing respect)
I feel a sense of community with others in my local
neighbourhood

-1(opposed to my values) to 7
(of extreme importance)
1 (strongly disagree) to 7
(strongly agree)

550

5.75

Warmth towards Pacific Islanders

1 (least warm) to 7 (most
warm)

Spirituality/Religion
(mean of 3-item scale)

567

5.03

1 (strongly disagree) to 7
(strongly agree)

Land

553

5.72

I oppose religion in any form
All things considered, religion is a cause for good in the
world
The teachings of traditional religions are still helpful
today
Protecting the environment (preserving nature)

Schwartz (1992); Stern, Dietz,
& Guagnano (1998)
Quality of Life 2008 Survey
National Report (2009); Used
in Sengupta et al. (2013)
Modelled on affect
thermometer items in United
States National Election
Study; Thermometer scale as
used in Sibley et al. (2020)
Gibson & Barnes (2013)

Family
(mean of 2-item scale)
Relationships
Culture

K6 psychological
distress (mean of sixitem scale)

566

1.03

1.35

1.39
1.49

0.77

During the last 30 days, how often did… you feel
hopeless?
During the last 30 days, how often did… you feel so
depressed that nothing could cheer you up?
During the last 30 days, how often did… you feel restless
or fidgety?
During the last 30 days, how often did… you feel that
everything was an effort?
During the last 30 days, how often did… you feel
worthless?
During the last 30 days, how often did… you feel
nervous?

-1 (opposed to my values) to
7 (of extreme importance)
0 (none of the time) to 4 (all
of the time)

Schwartz (1992)
Kessler et al. (2002)

Note: Full sample was 574, missing values were imputed. Only the units at the endpoints of the measures are labelled (e.g. 1, very inaccurate), with the exception of the K6
measure of psychological distress (where each point has a label attached); Family and Land (where points 0, 3, 6 have labels attached); Culture (where point 4 also has a label
attached).
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APPENDIX 1
A. The Fonofale Model
The Fonofale model was developed by Fuimaono Karl-Pulotu Endemann
during the early 1990s and applies a pan-Pacific approach to exploring the
health of Pacific peoples in Aotearoa NZ.35,36 Fonofale is centred around
values of great significance to Pacific peoples, including family, culture and
spirituality. It is also dynamic in which all aspects of the model have an
interactive relationship with each other.37 As depicted in figure 1,36 the
Fonofale model takes the form of a Samoan fale (home) and consists of:

B. The Fonua Ola Model
The Fonua Ola Model was redeveloped by Sione Tu’itahi6,38 and signifies the
holistic wellbeing (ola) of people and their environment (fonua). As seen in
figure 2,38 Fonua Ola comprises six dimensions:
1. Laumalie representing spiritual wellbeing
2. ‘Atamani representing mental wellbeing
3. Sino representing physical wellbeing
4. Koloa representing economic wellbeing

1. Family as the base or the foundation for our Pacific peoples

5. Anga fakafonua representing cultural wellbeing

2. Culture as the roof or shelter for our Pacific peoples

6. ‘Atakai representing ecological wellbeing

3. Physical, spiritual, mental, and other (other also includes sexuality,
gender, age, socio-economic status) as the pou (also known as pillars) or
connection and support between family and culture

Figure 2. The Fonua Ola Model.

4. Environment, time and context encapsulates the fale
5. Vā represents the space around things and is indicative of our
relatedness and connectedness with others, land, space
Figure 1. The Fonofale Model.
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C. The Te Vaka Atafaga Model
The Te Vaka Atafaga Model was developed by Kupa39 and is a Tokelauan
perspective of health and wellbeing. As illustrated in Figure 3,39 Te Vaka
Atafaga draws upon a paopao (a Tokelauan outrigger canoe) to represent
the six core elements of health and wellbeing:
1. Te tino o Te Tagata meaning physical body and is represented by the
wooden structure of the paopao with its interrelated parts and
complementary function.
2. Mafaufau meaning mind and is represented by the Tautai (expert
navigator) who navigates and maintains the paopao.
3. Kaiga/Pui-kaiga meaning family and is represented by lau-kafa (rope)
and is symbolic of the family structure with individual family members
(or strands) bound together to form a strong and extended kaiga
(family) system.
4. Tapuakiga/Talitonuga meaning spirituality or belief systems and is
represented by the la (sail), which is driven by pule (power) that cannot
be seen but has an influence in many ways.
5. Puipuiga o Te tino o Te Tagata meaning environment and comprises all
that is outside and surrounds the paopao, which influences one’s
wellbeing.
6. Fakalapotopotoga/Tautua
meaning
social/support
systems
represented by the ama (outrigger) and symbolises social structures or
organisations as the paopao needs support and stability of the ama to
stay afloat.

Figure 3. The Te Vaka Atafaga Model.

D. Fa’afaletui
Fa’afaletui is a Samoan research framework that essentially means
ways of (fa’a) weaving together (tui) deliberations of different groups or
houses (fale). Fa’afaletui infuses the values of the Samoan culture with
principles of qualitative research.40
Uputāua Therapeutic Approach
The Uputāua Therapeutic Approach41,42 builds upon the Fonofale model by
extending to include social and emotional wellbeing. As seen in figure 441,
Uputāua comprises:
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Figure 4. Uputāua Therapeutic Approach.

E. Kakala Research Framework
In the Tongan culture, a kakala is a flower garland and Koani Helu-Thaman
first likened the making of a kakala to steps followed in research.43 Since its
initial development, the Kakala Model has evolved from three major steps
to a six step research framework.44,45,46 As seen in figure 5,46 the Kakala
Research Framework comprises:
1. Teu means to prepare and is the preparatory phase of making a kakala,
considering the purpose of the kakala, for whom shall be the recipient,
what flowers will be used and so forth. In research, teu involves
clarifying the research purpose and conceptualising it.
2. Toli means to pick and is the selection and collection of flowers, leaves
and fruits for the kakala. Toli requires expertise to ensure that
appropriate flowers are selected (and any other ingredients are
collected) to reflect the occasion and recipient. In research, toli is
associated with the data collection and methodologies stage.
3. Tui means to thread and is the making or weaving of a kakala. The
design and assembly of a kakala is dependent upon the occasion and
recipient. In research, tui represents the analysis and reporting stage.

1. Roof: Ola Fa’alegaga (Spirituality)
2. Land: Tu ma Aganu’u Fa’asamoa (Culture and Customs)
3. Foundation: Aiga Potopoto (Family and Relationship Network)
4. Internal Boundaries: Le Va Fealoaloa’i (Relational Space)
5. Left Frontal Post: Ola Fa’aletino (Physical Wellbeing)
6. Right Frontal Post: Ola Fa’aleloto (Social Wellbeing)
7. Left Rear Post: Ola Fa’alemafaufau (Psychological Wellbeing)
8. Right Rear Post: Ola Fa’alelagona (Emotional Wellbeing)
9. Neighbourly Boundaries: Tausi Tua’oi (External boundaries)
10. First Step: Meaalofa (Gifting Process)
11. Second Step: Loto Fa’atasia (Collaborative ‘we’ approach)

4. Luva means to give and is about presenting the kakala to its intended
recipient as a sign of ‘ofa (love) and faka’apa’apa (respect), of which
the intended recipient is expected to pass onto someone else. Luva is
symbolic of sharing and tauhi vā (fostering relationships). In research,
luva represents the outcomes stage through presenting findings –
giving back to our people.
5. Mālie means pleasant and is about reflecting upon the kakala and its fit
for purpose, its usefulness, its relevance, and worthwhileness. In
research, mālie considers the relevancy and worthwhileness of the
research project.
6. Māfana means warmth and is about acts of kindness, generosity and
love that are usually expressed through gifting, dancing and singing
following the gifting of a kakala. In research, māfana evaluates the
research project and considers areas such as application and
sustainability.

12. Third Step: Mana ma le Mamalu (Maintaining honour and dignity)
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Figure 5. The Kakala Research Framework.

2. Tu akangateitei meaning respect relates to the importance of
experience and mutual respect of the knowledge of others.
3. Uriuri kite meaning reciprocity and highlights the reciprocal
relationship between teacher and learner.
4. Tu inangaro meaning relationships and signifies the relational journey
with family and community over time.
5. Akairi kite meaning shared vision involves creating knowledge
together whilst complementing personal growth.
Figure 6. Tivaevae Model.

F. Tivaevae Model
Maua-Hodges47 developed the Tivaevae Model, a theoretical model for
underpinning education that incorporates the values of Kūki ‘Āirani (Cook
Islands) through the process of making a tivaevae. In Māori Kūki ‘Āirani
culture a tivaevae is a large handmade quilt that is decorated with various
designs and patterns that tell a story, often related to the family of those
who are making it. As seen in figure 6,48 the Tivaevae Model comprises five
values:
1. Taokotai meaning collaboration and reflects the value of working
together to achieve shared goals.
544

Ikiua M, et al. Pacific Health Dialog 2021; 21(8):545-548. DOI: DOI: 10.26635/phd.2021.146

Literature Review

OPEN ACCESS

Alcohol Advertising in Pacific Islands Countries and Territories: A
Scoping Review
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ABSTRACT
Introduction: Alcohol has become embedded into the cultural, economic, and social fabric of Pacific
Island Countries and Territories (PICT); however, it continues to be a neglected health issue for many
PICT. This scoping literature review explores current alcohol advertising policies in each PICT.
Methods: This review utilises the 'Preferred Reporting Items for Systematic Review and Meta-Analyses
for Scoping reviews' to identify literature on alcohol advertising policies. Twenty-five sources, ranging
from 1963 to 2020, form the final data synthesis.
Finding: The results of this review reveal that not all PICT have alcohol advertising restrictions in place.
Health warning labels as a means of deterring alcohol use are also inconsistent across PICT but aid in
consumer decisions. A notable concern in alcohol advertising is the use of culture as a marketing ploy.
Conclusions: This review provides essential information on alcohol advertising in PICT. Nine PICT
enforce some form of alcohol advertising prohibition, and ten do not. In countries with alcohol
advertising, drinking behaviours vary, demonstrating a need for further research on the implementation
efforts of current policies. In countries with no alcohol advertising, alcohol use is normalised and
portrayed as unproblematic. The use of health warning labels is also not consistent amongst PICT. The
use of culture as a marketing ploy is unacceptable as it belittles culture and is disrespectful to leaders.
Understanding the alcohol advertising restrictions that work in each PICT can help decrease alcohol
consumption and the harms associated with its misuse across all PICT.
Key words: Alcohol, Advertising, Pacific
INTRODUCTION
Since its' introduction, alcohol has become
embedded into the cultural, social and economic
structure of Pacific Island Countries and
Territories (PICT). Within this report, PICT will
refer to American Samoa, the Cook Islands, the
Federated States of Micronesia, Fiji, French
Polynesia, Guam, Kiribati, the Marshall Islands,
Nauru, New Caledonia, Niue, the Northern
Mariana Islands, Palau, Papua New Guinea,
Samoa, the Solomon Islands, Tokelau, Tonga,
Tuvalu, Vanuatu, and Wallis, and Futuna. This
scoping review aims to examine and discuss
what alcohol advertising research exists in each
PICT. Such research will support the
development of consistent and effective alcohol
legislation and advertising restrictions across
PICT.
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METHODS
This review utilises the 'Preferred Reporting
Items for Systematic Review and Meta-Analyses
for Scoping reviews' 1 to identify potential
literature. Eligible citations include information
on alcohol advertising in at least one of the PICT.
Literature from all geographical areas was
545
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viewed; however, publications not produced in
English or French were excluded. Suitable
literature types included 15 Reports, 5 journal
articles, 4 websites and 1 policy review. A total of
25 references were used in this report, ranging
from 1963 to 2020. A search of Scopus, Google
Scholar, ProQuest Research Library, Medline
(OVID), Medline (PubMed), Clinical key, Science
Direct, and the Library Catalogue provided
potentially relevant citations. Governmental
websites supplemented this database search.
Some of the key research terms that were used
were Pacific alcohol advertising, Pacific region
alcohol advertising, advertising, and Pacific
alcohol consumption. The literature was
analysed using thematic analysis and then crosschecked by the supervisor.

campaigns on alcohol in sports, radio
programmes, television, documentaries, and
alcohol awareness weeks. 18 In Guam, alcohol is
unrestricted and heavily advertised through
satellite television, videos, billboards, and
4
sponsorships.
Samoa
bans
alcohol
advertisements that target children; however,
the continued use of billboards and television
commercials with alcohol content results in the
inadvertent exposure of advertising to children.
4, 19 Furthermore, young people in Samoa
reported seeing alcohol advertising on bills
boards that are initially advertising for
restaurants and hotels. 4, 19 Tonga permits alcohol
advertising in all media, with 80% of youth
exposed to alcohol advertisements. 4, 13

RESULTS

There were only two PICT that had health
warning labels on alcohol advertisements. These
PICT were the Marshall Islands and Vanuatu. 17
According to the International Alliance for
Responsible Drinking (IARD), health warning
labels outline the general health risks associated
with alcohol consumption to aid in consumer
decisions on drinking. 20 Global research varies
regarding the effectiveness of health warning
labels on decreasing alcohol consumption. 20, 21

Advertising Restrictions
Global research supports using advertising
restrictions to decrease alcohol consumption. 2
Atkin, and Block 3 emphasise that alcohol
advertising has a significant impact on the social
attitudes toward alcohol. PICT implementing
advertising restrictions include the Federated
States of Micronesia, Fiji, French Polynesia,
Nauru, New Caledonia, Niue, Papua New Guinea,
Solomon Islands and Wallis and Futuna. 4-12 In
Fiji, there are prohibitions against vehicle alcohol
advertising. 4, 12 In French Polynesia, there are
prohibitions on alcohol advertising in sports
venues. 7, 13 In Papua New Guinea, alcohol
advertisements
in
statements,
notices,
photographs, pictures, and other materials
promoting liquor are against the law. 9 Despite
these restrictions in Papua New Guinea, the rates
of youth alcohol consumption remain high. 13 The
purpose of advertising restrictions also varies.
For example in Nauru, alcohol prohibitions are in
place to discourage irresponsible consumption;
in New Caledonia, it is to deter youth alcohol
consumption, delinquency and violence, and in
Niue, it is to decrease youth exposure to alcohol
across popular media forums. 5, 10, 14
No Alcohol Advertising
PICT with no alcohol advertising restrictions
include American Samoa, Cook Island, Guam,
Kiribati, Marshall Islands, Northern Mariana
Islands, Palau, Samoa, Tokelau, Tonga and
Vanuatu. 4, 13, 15-17 In the Cook Islands, Kiribati, the
Marshall Islands, and Vanuatu, there are no
regulations on alcohol advertising, product
placement, alcohol sponsorship, or sales. 17
However, the Cook Island Government has
expressed commitment to public awareness

Alcohol Advertising and Health Warning
Labels

Cultural uses of Alcohol Advertising
A notable concern for alcohol advertising is the
use of culture to increase alcohol consumption.
In Fiji, the production of 'Ratu Rum' was met with
backlash from the community for its use of the
highly respected title of Chief in its branding. 22
Ram 22 highlights that these marketing ploys
disrespect the Fijian culture in an attempt to
increase the appeal of the alcoholic drink to
youth. Internationally, these strategies have been
deemed an appropriation of cultural systems and
described as the reinvention of culture as a
commodity. 23
DISCUSSION
This review provides essential insights into
alcohol advertising in PICT. Nine PICT enforce
some form of alcohol advertising prohibition,
and ten do not. For countries with alcohol
advertising,
drinking
behaviours
vary,
demonstrating a need for further research on the
implementation efforts of current policies. In
general, countries with alcohol advertising
normalise alcohol and portray alcohol use as
unproblematic. 24 This narrative is in direct
contrast to the issues commonly associated with
alcohol use, including violence, domestic abuse,
family issues, driving accidents and finance
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issues. 25 The use of health warning labels is also
not consistent amongst PICT. Health warning
labels increase consumer decision making;
however, the research on its effectiveness
continues to vary. Health warning advertising
labels need to be investigated in terms of what
key messages would be effective in reducing
alcohol consumption. There was also the use of
culture in advertising alcohol products, which
was unacceptable as it belittles culture and is
disrespectful to leaders. There needs to be
further research around the misappropriate use
of culture as a mechanism for alcohol advertising.
CONCLUSION
In summary, more work is needed to have a
better understanding for alcohol advertising
restrictions that work in each PICT that can help
decrease alcohol consumption and the harms
associated with its misuse, across all PICT.
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Are ‘Behaviour Change’ Approaches to Obesity and Health Effective? A
case Study from Samoa
Viali LAMEKO,1 Penelope SCHOEFFEL2
ABSTRACT
‘Behaviour Change’ approaches in public health strategies have been used in Pacific Island countries to
address the problem of dietary and lifestyle changes that are believed to be the cause of rising rates of
obesity and associated NCDS. We consider the limitations of this approach in the context of Samoa’s
socioeconomic situation and public health policy and propose that an ‘obesogenic’ environment and
structural factors are causational and require policy measures that go beyond the scope of
responsibilities of the Samoa Ministry of Health
Key words: Obesity, non-communicable diseases, economic behaviour change policies, strategic plans
INTRODUCTION
It has long been assumed that the high and rising
rates of obesity in small Pacific Island countries
are the result of people making unhealthy
choices about exercise and the food they eat,
which can be corrected by providing them with
information about healthy choices. In the
simplest clinical terms obesity is a result of a
consistent prolonged imbalance between energy
intake and expenditure but it is also the result of
socioeconomic factors.1 Today approximately 53
% of adults; 25 years to 65 years old, in Samoa
are obese.2,3,4,5 Because obesity is a factor in the
prevalence of non-communicable diseases
(NCDs) in Samoa, as well as in other small Pacific
island countries, it places a heavy burden on
health service resources and the quality of life of
those affected.6,7
The assumption that Samoans can choose to eat
a healthier diet and take more exercise underlies
the ‘behaviour change’ approach that is
advocated in local, regional and international
strategies to combat the global obesity trend.
Behaviour change approaches have been used in
Samoa and other Pacific Islands since the 1970s,
with little clinical evidence of success.8,9
We suggest that without tackling the economic
causes, progress will be unlikely. As McCarthy10
pointed out, summarizing a range of studies of
rich countries: “Doctors tell patients to lose
weight. Public-health campaigners urge the
public to eat right and exercise more. Television
programmes, newspapers, and magazines serve
up a steady diet of slimming tips, and diet books
abound. And, yet, more and more people grow
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fat.” Another study11 of obesity in rich countries
concluded that: “Obesity results from market
forces and technological advances that lower the
costs of behaviours that promote obesity;
successful efforts to prevent obesity will need to
do just the opposite: make it easier and cheaper
to engage in a healthy diet sand regular physical
activity.”
Samoa’s ‘obesogenic’ environment
The World Health Organization12 points to four
global factors driving obesity; rapid changes in
health-related behaviour; global forces such as
international free trade and expansion of
markets; early life nutrition and growth, and
genetic factors.13,14 As has been pointed out in
many studies since the 1970s, dietary change is
the most obvious cause of obesity in the Pacific
Island. Samoans were rarely obese before the
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1960s, as evidenced by ethnographic studies and
old photographs in museums.15,16 Writing in
1984 and reflecting on earlier research on food
and nutrition in the Pacific, Parkinson17 pointed
out that increasing consumption of bread, rice,
sugar and fatty meats was undermining the
health of Pacific Islanders, and that fresh local
food was often more expensive than those
imported foods in terms of price and preparation
time. Historical trends have made sugar an
additive to most cheap industrially processed
foods and beverages. As documented by Minz18 in
his history of colonialism and the production of
sugar, these cheap processed foods are now
available for mass consumption by the poor
throughout the world, including the Pacific
Islands.
Worldwide
data
shows
that
consumption sugar-sweetened-beverages is
rising to high levels particularly in developing
countries.19 Another highly informative study is
traces how instant ramen noodles became a
global industrial food into the 21st century.20 In
Samoa modernization of the economy since the
1960s accelerated by migration and monetary
remittances has driven dietary change. The
original diet of Samoans has largely replaced
fresh local foods with processed imported foods
such as canned and brined beef, canned
pilchards, mutton flaps, factory-farmed chicken,
turkey tails, heavily sugar sweetened beverages,
bread and other flour-baked goods, and rice, to
name a few.21, 22, 23 Sharing food is an integral
part of Samoan culture and food is an essential
part of every celebration, and imported food has
supplanted many local foods. A typical gift of food
in Samoa today is a meal given in a disposable
container, of many foods, the more variety the
more prestigious the gift. Many of those foods are
imported, typically as chicken, salt beef, mussels,
pasta or potato salad, orange and apple, as well
as a slice of local taro and fish or pork. Statistics
for2018-2019 show that Samoa imports goods
worth USD$510m, of which food is a significant
component.24.
A recent study of contemporary Samoa eating
habits had identified three different dietary
patterns. First, a ‘modern’ diet consisted of a high
intake of imported and processed foods,
including pizza, cheeseburgers, margarine,
sugary drinks, desserts, snacks, egg products,
noodles, nuts, breads and cakes. There was a low
intake of traditional agricultural products and
fish. Second, a ‘mixed-traditional’ dietary pattern
which consisted of a high intake of nontraditional foods, such as introduced or imported
fruits and vegetables, and soup, poultry and fish
and processed, mainly imported foods, such as
dairy products, breads and cakes. The third
pattern identified was termed a ‘mixed-modern’

diet consisting of mostly imported and processed
foods, such as pizza, cheeseburgers, red meat,
egg products, noodles, and grains, with some
local food such as seafood and coconut, but low
intake of fish, tea, coffee, soup, and traditional
agricultural staples.22
Links between food availability, food prices and
obesity in Samoa were examined by Seiden et al25
who found that the total energy availability from
food increased by 47 %, with more than 900
extra calories available per capital per day
between 1961 and 2007. Consequently, they
found out that the mean body mass index (BMI)
for men and women aged 35-44 years old also
rose by 18 % between 1980 and 2007. Dietary
change is even more concerning when it is
considered that Samoans, like other Polynesians
may be genetically predisposed to obesity and
gout. For example in 2016, McGarvey and his
colleagues26 found that about half of Samoan
people have a significant genetic variant on
chromosome-5 that is likely to increase the risk
of obesity. Another sensitive factor in Samoa’s
‘obesogenic’ environment is that many leaders in
the workplace, church, government and
communities are morbidly obese, fostering the
perception in the eyes of the public that power
and influence are positively correlated with
obesity.15
Aside from dietary change, in Samoa’s pre-1960s
economy considerable daily physical exertion
was required to obtain food. Men paddled canoes
far out to sea to catch fish and walked daily from
their homes to inland plantations to cultivate
crops and to carry them home, as well as many
other tasks demanding physical energy.
Women’s work was always more sedentary than
that of men, but although it seldom took them far
from their village, women gleaned reefs for
seafood and cultivated pandanus and other
plants for making mats and other household
items, and swept the open areas of their villages
daily. In earlier times both men and women
travelled on foot on malaga (visiting parties) to
attend ceremonies or play cricket in distant
villages. Today only a small proportion of
households depend on subsistence production.
In 2014, of 28,119 households in Samoa, 15,168
grew crops for home consumption and sale and
of these only half (7,664) mainly depended on
farming for most of their food27. The decline of
subsistence production and associated physical
activity has been driven by society-wide
economic forces far more powerful than
individual choices. A study of cocoa farmers in
201828 found that households without several
young men had difficulty maintaining their
plantations, and as noted in an earlier study,29 the
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income from farming was insufficient to attract
young men to engage in it if they could find
options offering daily or weekly wages.
Dependence on cash incomes, in rural villages as
well as in urban settings, means that people buy
most of their food from shops and that relatively
few expend much physical exertion in farming
and fishing. A recent study30 of four
representative villages in Samoa confirms this
trend over the past 50 years, finding insignificant
growth in the size of their populations,
particularly the number of young adults, due to
migration to urban areas and overseas.
Health and behaviour change
In a report on health trends the Pacific Islands for
the Secretariat of the Pacific Community21 refers
to ‘lifestyle diseases’. The term implies that the
prevalence of NCDs is fault of lazy individuals
making bad food choices in their chosen lifestyle.
Such assumption has long influenced the policy
response of advocacy for behaviour change,
urging Islanders to take exercise and return to
their healthier traditional diets. Yet despite such
messages, overweight and obesity and
associated NCDs have continued to rise over time
in Samoa and other Pacific Islands despite
massive investment in behaviour change
intervention strategies. These strategies have
included posters, health talks, radio and
television messages, school and village vegetable
gardening projects, and medical advice.
It is time to ask: to what extent is individual
behaviour actually a contributing factor to the
development of overweight and obesity? Do
people have choices to eat or not to eat less highly
processed foods on a daily basis? A number of
models or theories have been developed over the
years that explain why people engage in certain
health behaviours and how to encourage
change31 . A theory of ‘reasoned action’ was first
proposed by Ajzen and Fishbein32 in 1972 which
takes account of an individual’s own beliefs
about behaviour, and the social context that
conditions normative beliefs about behaviour. In
a later theory of ‘planned behaviour’ Ajzen33
extended this theory to give more emphasis on
the importance of the social norms which
influence behaviour. A ‘health belief model’ was
first developed by the U.S Public Health Services,
a based on a behaviour change framework, still
widely used throughout the world.34 It assumes
that a person’s health behaviours depend on
their perceptions of the likelihood that their
behaviour will cause them to get an illness; the
likely severity of the illness, if they get it; the
benefits of engaging in behaviour that will
prevent an illness; and, the barriers to engaging
in preventive behaviour. This health belief

model is the basis of most interventions such as
health messages in talks, pamphlets, posters, and
radio and TV advertisements. It assumes that
behaviour is a matter of individual choice, and
that individuals will make healthy choices if they
are given information about what those choices
should be. These individualist models take
insufficient account of global trends towards an
“obesogenic environment”35 in which people’s
choices are limited by structural factors. These
factors include price, availability and access to
food, urbanization, global trade, dependence on
cash incomes, migration, remittances, poverty,
and cultural expectations and values.36
Government Policy, NCDs and Obesity
The Government of Samoa, like many other small
island countries in the Pacific, recognizes the
high national costs of NCDs and obesity leading
to the development of National NCD Control
policies.37 The Samoa Ministry of Health (MOH)
formulated two NCD Control policies in 2010 –
2015, and 2018 – 2023.38 In addition, the Samoa
National Health Promotion Policy 2010 – 2015
and the National Food and Nutrition Policy 20132018 have been put in place and had been
implemented over the previous years. Moreover,
the Samoa MOH is currently reviewing the
nutrition policy 2013-2018 with a hope to bring
forth a new and updated nutrition policy 20212025. The policy emphasis is on a range of health
education measures to encourage behaviour
change.
To achieve behaviour change more than
messages will be needed, instead action to
reduce the ‘obesogenic’ environment of Samoa
will be needed.39, 40 Studies of obesity in rich
countries such as Drewnowski and Darman41
have found that the poor are most likely to
become obese on a diet of energy dense,
processed and refined food and drinks and
conclude that: “Food policy interventions at the
national and international levels may be the most
promising approach to making health foods
affordable and accessible”. In Samoa, most
people have low incomes. The minimum wage of
$3.00 per hour is insufficient to feed a family
well. There is political resistance to the notion
that people in Samoa could be poor and typically
the claim that there are poor people is met with
the response that they should work harder or
grow their own food, assuming all Samoan have
access to farmland. According to the Asian
Development Bank42 proportion of people in
Samoa living below the national poverty line is
18.8%. As previously cited, over 40 years ago
Parkinson pointed out that imported foods such
as rice, bread and noodles are cheaper per
kilojoule than taro and much quicker and easier
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to prepare. Research by the Pacific Obesity
Prevention in Communities39 (OPIC) project
found that while the stakeholders at public
consultations supported the idea of policy
change to address diet and obesity, there has
been a significant gap between the interest in
pursuing policy change and actual policy
implementation.

on their products and the time has come for
governments to resist such lobbying in the
interests of public health. So far economic
measures by the government of Fiji and Samoa
governments to prevent the importation of
products considered bad for health such as
mutton flaps and turkey have fallen foul of World
Trade organization rules.39, 46

Strong measures will be needed to incentivize
people to eat fresh local food rather than
imported food. To begin with food advertising
should be controlled, for instance by banning
street billboards advertising sugar sweetened
beverages and television advertising of food such
as quick-cook noodles, soft drinks, alcoholic
drinks and drink mixes, ice-cream, biscuits and
take-away foods. Emphasis must be placed on
children; a ban should be placed on
advertisements of sugary products featuring
happy children, for these not only shape the
tastes of children who see such advertisements,
but encourage adults to show their love by giving
children these products. There is evidence that
efforts to encourage behaviour change towards
healthy eating and exercise are most effective
when those efforts are directed toward
children43, 44.

Historically most of the efforts and aid
expenditure to increase agricultural productivity
have focused on export crops, and it is only in
recent years that the focus has shifted towards
improved food production for the local market.
The Samoa Ministry of Agriculture and Fisheries
started
an
‘Agriculture
and
Fisheries
Productivity and Marketing Project’ in 2019 with
this objective.47 In our observation supermarkets
in Samoa rarely have a fresh produce section, and
those that do, offer mainly expensive imported
fruit and vegetables. The challenge facing Samoa
is how to increase production and consumption
of fresh local food. Fresh food is available at
markets but there is a limited variety of produce
other than traditional Samoan staple foods and
there are seasonal shortages that raise prices.
Because pests and plant diseases, the high cost of
inputs, and the impact of periods of heavy rain,
the cultivation of many fruits and vegetables is
beset with uncertainties that reduce the
economic incentives for production. There is a
need to critically review agriculture policy with
the goal of creating incentives to fresh local
produce more accessible and affordable in
Samoa, including the possibility of subsidizing
fresh local food producers.

The government should increase taxation on
sugar and foods with high sugar and salt content,
as advocated by WHO Global Action Plan for the
prevention and control of NCDs in 2013.45 Taxes
of this kind will send messages that incentivize
the food industry to reformulate their products;
reducing the sugar and salt contents to avoid
paying the levy. So far in Pacific Islands and
States, taxes on food have been to raise revenue
rather than to improve public health, and in some
countries there has been price control on sugar,
salt in order for the poor to afford them, which is
a perverse incentive in relation public health39.
Samoa’s thriving local manufacturers produce
beer, soft drinks, ice-cream and various snack
foods, and hundreds of similar inexpensive
products are imported. The government of
Samoa has levied taxes on soft drinks, both
locally made and imported since 1984 and have
been increased over the years. However, the
motivation for these taxes was unrelated to
health promotion; they were initiated by the
Ministry of Finance, primarily to increase
government revenues and in response to budget
deficits.39 Since the 1990s economic doctrines
have strongly supported the notion of free
markets and the encouragement of private
enterprise and free trade as a means towards
economic development, with little consideration
of the potential impacts on public health. Food
industries have strongly opposed increased taxes

There are initiatives in other countries which
should be studied by policy-makers for
application in Samoa; for example the Guardian
newspaper48 offers two examples. First, the state
of Oaxaca in Mexico has banned the sales of soft
drinks and high calorie snack foods to children. It
reported that the lawmaker who spearheaded
this policy said that industry had been targeting
the poor communities with cheap soft drinks,
especially when there is no or little access to
clean drinking water in these targeted
communities. The second is a policy in the United
Kingdom to be applied in 2022 that will to ban
supermarkets from displaying sugar-sweetenedproducts at the checkout points. The UK also has
a policy instructing the restaurant owners to
reduce the calories in certain restaurant foods by
20%, such as pizzas, chips, crisps, pies, sausage
rolls, and other fast foods.49 Another measure,
widely practiced in Japan, is holding pre-work
morning exercise sessions at workplaces and
schools.
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CONCLUSION
The Samoa Ministry of Health is charged with
responsibility for public health but the situation
discussed in this article strongly suggests that
government-wide collaborative efforts are
urgently needed. Government needs to move
beyond informing people about the individual
behaviour changes needed to be healthy,
towards actions that supports, empowers and
incentivizes behaviour change by families, and
communities. Like other Pacific Island
developing countries Samoa carries an expensive
double burden of disease, not only NCDs but
endemic gastrointestinal, respiratory and other
infectious diseases. The challenges we have
outlined are structural. The influence of
globalization and rapid economic change has
created an ‘obesogenic’ environment in which
the incidence and prevalence of NCDs and the
cost of treating them will continue to rise unless
a multi-sectorial approach is adopted to
significantly reduce the prevalence of obesity.
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INTRODUCTION
Buttabean Motivation (BBM) is a grassroot
initiative aiming to improve Pasifika and Māori
health through free community bootcamps
offering exercise, motivation and nutritional
advices, and with online programmes of
workouts and meal plans. It is a dynamic
organisation, responding to community needs,
providing practical solutions to issues such as
food insecurity and influenza vaccination while
maintaining its core focus of reducing obesity
among Pasifika and Māori through nutrition and
physical activity.. BBM forms active and changing
relationships with numerous organisations that
offer support. They would like to work with the
government and the district health boards, but
the structure and changing nature of their
organisation does not fit traditional funding
models. To show that BBM is effective for Pacific
people beyond anecdotal evidence, BBM has
partnered with University of Auckland
researchers. The research team are using a
kaupapa Māori and co-design approach to
explore how BBM might benefit the community
and reduce health inequities, especially whether
BBM’s model of social collectivism enables
sustainable weight loss for Pasifika and Māori in
the current obesogenic environment. Weight
reduction programmes typically find that after
initial success, participants have reverted to preprogramme weight by five years. BBM’s “whole
of life change” approach may lead to sustained
weight loss not demonstrated by other
programmes. Using co-design, a BBM/University
of Auckland partnership is evaluating the
effectiveness of the BBM programme for
sustained health and wellbeing. BBM is grounded
in the Pacific/indigenous health frameworks
fonofale, te whare tapa whā and fa’afaletui
addressing physical, mental, spiritual, family and
social health in the context of people’s lives. The
research will use a longitudinal cohort approach
study design, using metrics and outcomes of
relevance to its participants and the programme.
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A systems analysis will facilitate understanding
of the strengths and challenges to delivering a
holistic and sustained service for the community.
BBM provides much promise in reducing health
inequities for Pasifika and Māori, however the
model creates challenges for ongoing funding,
business structure and evaluation. The goal is to
find ways that both the programme and social
institutions, including funders and evaluators,
can adapt to meet these real-world challenges.
Buttabean Motivation (BBM) is a grassroots
community-led organisation firmly grounded in
its Auckland Pacific community roots, and
adapting to changing social needs. It was started
by Samoan/Māori Dave Letele as free community
bootcamps offering exercise, motivation and
nutritional advice, focused on enabling Pasifika
and Māori people to enact ongoing healthy and
active lifestyles for themselves, their children,
their wider whānau. Despite a challenging
childhood Letele established a successful rugby
league career. However when this ended he
gained weight, became depressed, lost his
business, his family, his health, and hit rockbottom.1 He began boxing training, slowly lost
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100 kg and got his life back on track. He created
BBM to show others how it is possible, and give
people tools for living longer, healthier lives.
BBM grew, running classes at different times of
the day, catering for all ages, shapes, sizes and
weight, and different levels of fitness. Activities
are free, and people may attend regularly every
week, or intermittently whenever they choose.
People may ‘fall off the wagon’, but they can use
the BBM toolkit to get back on. The environment
is communal, supportive, and non-judgemental.
The motto is ‘no excuses’. Their volunteer
trainers have been through their own health
journey with BBM and complete a Skills Active
Aotearoa programme.
Other initiatives have developed. A lifestyle plan
for $1 a day provides workout plans, nutritional
plans including shopping list and menu guides,
and ongoing support. A specialised programme
for the morbidly obese, From the Couch, was
established. BBM Rangatahi Māia (Youth)
Programme covers physical activity and
nutrition elements as well as work readiness
skills. BBM maintains a strong social media
presence. The open BBM Facebook account
(https://www.facebook.com/brownbuttabean/
) now has 60,000 followers and the private BBM
Facebook group has 15,000 members, with
online video workouts, information and updates.
The organisation uses Facebook to promote its
various programmes and rapidly communicate
new initiatives, giving an agility to respond to
changing community needs. Members can be
polled to gauge support for a proposed new
programme – for example a late afternoon class
for parents with children in South Auckland.
BBM changes and evolves over time in response
to both internal and external factors. In the first
COVID-19 lockdown (March 2020), the pandemic
outbreak exposed health and social inequity
issues for Pasifika and Māori communities,2 who
have a higher prevalence of underlying health
issues
such
as
diabetic,
respiratory,
cardiovascular
and
renal
comorbidities
associated with increased severity of, and
mortality from, COVID-19 illness.3 High-density
households, sub-standard housing and poverty
increased the possibility of infectious disease
spread, previously demonstrated for influenza.4
Pasifika and Māori populations were likely to be
more severely impacted by income loss and
unemployment from COVID-19 restrictions, also
more likely to be working in frontline
employment. Food insecurity rapidly rose with
the onset of lockdowns and the associated loss of
income.
During lockdown, BBM live-streamed online
exercise sessions on Facebook weekly,

supporting people in self-isolation to maintain
social connections. Letele hosted live talk events
with guests helping educate the online
community on health-related issues such as
maintaining mental health, understanding
diabetes, healthy homes and COVID-19 testing, as
well as endorsing social distancing, handwashing and mask-wearing. BBM served as a
platform
for
dispelling
anti-vaccination
misinformation in Pasifika-friendly languages.
BBM were involved in two influenza vaccine
events. They provided a free drive-in influenza
vaccination programme in South Auckland
promoted on national television and through a
video posted on their website. To address food
insecurity, supported by philanthropic funders,
food providers and a GiveALittle appeal, BBM
supplied donated food and necessities for
families in need. At their Drive-in Foodbank,
volunteers filled boots with vegetable and other
healthy food stuffs at a rate of three cars per
minute.
Post-lockdown, BBM continued to provide food
parcels on application to families in financial
need. They launched BBM Kai, a free six-week
programme teaching people how to cook healthy
meals on a budget for themselves and their
families. By July 2021 this had transitioned into a
large community kitchen at new headquarters,
providing daily healthy meals for $2 koha
(contribution).
In the August / September 2021 lockdown, BBM
received food donations and distributed parcels
for community groups, social workers, schools,
police groups, churches, plus their usual drivethrough at an unprecedented volume.
Vaccination against COVID-19 is encouraged.
Virtual fitness sessions are streamed live on
Facebook and health goal challenges continue
online. Posts offer tips on nutrition, exercise and
keeping a positive mind set. People share
experiences
and
offer
support
and
encouragement.
The organisation believes they are having a
positive impact, not only on the obesity epidemic,
but also assisting with people’s mental and social
health and overall wellbeing. BBM is grounded in
the Pacific/indigenous health frameworks
fonofale,5 te whare tapa whā6 and fa’afaletui,7 8
approaches shown to be beneficial for Pasifika
and Māori, addressing physical, mental, spiritual,
family and social health in the context of people’s
lives.
Activities are financed through donations of time
and resources, and fund-raisers such as auctions
and Fit to Fight Boxing charity events with BBM
members. BBM forms active and changing
relationships with numerous organisations that
557

Savila F, et al. Pacific Health Dialog 2021; 21(8):556-559. DOI: 10.26635/phd.2021.140
offer support. They would like to work with the
government and the district health boards, but
the structure and changing nature of their
organisation does not fit traditional funding
models.
To show that BBM is effective for Pacific people
beyond anecdotal evidence, BBM has partnered
with University of Auckland researchers. The
research team are using a co-design approach9 to
explore how BBM might benefit the community
and reduce health inequities, especially whether
BBM’s model of social collectivism enables
sustainable weight loss for Pasifika and Māori in
the current obesogenic environment.10 11
Numerous studies of weight reduction
programmes for adults involving dietary changes
and/or increased exercise generally show initial
weight reduction, but the effects are seldom
sustained, and by five years weight loss is
modest, or participants have reverted to their
pre-programme weight.12 13 Most studies
assessing interventions for prevention and
management of obesity amongst Pasifika and
Māori are of low quality and have shown modest
short-term weight loss at best.14-28 Because BBM
is an existing intervention freely open to
everyone who wishes to participate, a
randomised trial methodology is not possible.
Unlike other programmes, which are designed
for the purposes of research, and usually cease at
the end of the study, BBM is a long-standing
intervention which will continue independent of
the research. We will use a longitudinal (pre-post
study) cohort approach study design, using
metrics and outcomes of relevance to its
participants and the programme. A systems
analysis will facilitate understanding of the
strengths and challenges to delivering a holistic
and sustained service for the community.
BBM is a dynamic entity, with shifting directions
and alliances, while maintaining its core focus of
reducing obesity among Pasifika and Māori
through nutrition and physical activity. BBM
provides much promise in reducing health
inequities for Pasifika and Māori, however the
model creates challenges for ongoing funding,
business structure and evaluation. The goal is to
find ways that both the programme and social
institutions, including funders and evaluators,
can adapt to meet these real-world challenges.
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