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ABSTRACT

Objective To examine the potential association of ocean
voyaging with human health and well-being from the
perspectives and experiences of the medical officers (MOs)
who served during the Worldwide Voyage (WWV).

Design Using a phenomenology framework, focus group
and individual interviews were conducted and analysed by
three diverse core researchers and then reviewed by three
external researchers to enhance triangulation. Analysis

used the Framework Method and Atlas-ti software (V.8.4.4)
to facilitate coding, identify categories and develop an
analytical matrix. The matrix was applied to all data using the
constant comparative method to construct major themes and
subthemes. Synthesised member checking was performed.
Setting In 2014-2017, the WWV began in Hawai'i on

a traditional voyaging canoe, known as Hokiile'a, using

a non-instrument navigational method, ‘wayfinding’,
powered only by natural forces and guided by traditional
ecological knowledge. Each segment of the voyage
included ~12 individuals, including an MO physician. The
entire WWV included 172 ports-of-call, 36 legs and 250+
crew members.

Participants We purposively sampled all MO physicians
who participated in the WWV and enrolled 87% of eligible
MOs (n=20 of 23). We conducted two focus groups
(n=17=11+6, 85%) and three individual informant
interviews (n=3, 15%).

Results The four major themes: (1) Relationships; (2)
Preventive Care to Enhance Health; (3) Holistic Health and
Wellbeing beyond Voyaging and (4) Spiritual Transformative
Experience, strongly suggest that ocean voyaging aboard

a traditional voyaging canoe enhanced human health and
well-being. The overall impact to perceived health and well-
being extended beyond any increase in physical exercise.
Essentially, traditional Polynesian ocean voyaging provided
a cultural-based context for holistic health and well-being
that influenced multiple levels and multiple dimensions.
Conclusion Polynesian ocean voyaging was perceived

as positively associated with holistic health and overall
well-being and it may offer a new approach to confront
complex health disparities.

Strengths and limitations of this study

» A major strength is the systematic analytical ap-
proach of the Framework Method followed by group
member checking of 95% of the participants to val-
idate and strengthen the final results.

» This is also the first research study conducted to un-
derstand the impact of ocean voyaging, a cultural-
based physical activityy, on human health and
well-being aboard traditional Polynesian voyaging
canoes.

» Results provide a deeper understanding of the so-
cioecological underpinnings of ocean voyaging to
holistic health and well-being and may offer novel
insights into reducing modifiable health behaviours
and other risk factors associated with cardiometa-
bolic health disparities.

» A study limitation was the enrolment of only medical
officers for this initial study. However, we intention-
ally chose to select the medical officers as astute
observers best positioned to provide an objective
assessment of overall health and well-being of the
crew as well as themselves.

Melanesians and Micronesians, share a
common ancestry as the original peoples
who discovered, settled and first inhabited
the islands dispersed throughout Oceania,
beginning as early as 900 AD.'™ These Indig-
enous peoples of Oceania lived in accor-
dance with their surrounding environment.
Based largely on an ocean existence, Native
Hawaiians and Pacific Islanders (NHPIs)
developed a profound knowledge and
understanding of climate patterns, celestial
bodies and natural forces that were inte-
grated into a mastery of skills to formulate a
non-instrument navigational method known
as ‘wayfinding’.*® This ancestral knowledge
of wayfinding sustained the cultural prac-
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years.' © Ancient Polynesians, as expert canoe builders
and master wayfinders, navigated the vast Pacific Ocean
to explore and settle the 10-million-square-miles of
the Polynesian Triangle aboard traditional double-
hulled canoes (wa'a kaulua, in NH) repeatedly and
with intentional purpose.”™ European explorers from
England, France, Spain among others, were late comers
to the Pacific region, arriving in successive waves from
the early 1500s, including ships from the USA to the
northern archipelago of Hawai‘i up until the 1900s."
These countries would eventually colonise many remote
island outposts on behalf of foreign interests, and the
resulting changes in political leadership led to perma-
nent changes in the lives and livelihoods of generations
of peoples throughout Oceania, including NHs."" In
Hawai‘i, the illegal overthrow of the Hawaiian kingdom
in 1893 by the USA resulted in dispossession of the NH
kingdom and its land assets and a suppression of NH
cultural identity, language, beliefs and practices.'’
Although political changes in Hawai‘i benefited many
new residents, the NH population experienced displace-
ment from their ancestral homelands, racial discrimi-
nation and lower educational attainment, which often
resulted in economic poverty.'” '* These adverse social
determinants of health persist today, often leading to
higher morbidity and mortality across the NH lifespan,
relative to other racial/ethnic groups.”™"?

Today, NHPIs endure a disproportionate burden of
health disparities, especially among cardiometabolic
diseases such as diabetes mellitus (DM), cardiovascular
disease (CVD) and stroke (cerebrovascular accident,
CVA).'® These health disparities are known to occur 10-15
years earlier in life'®"® and predispose NHs to increased
morbidity and mortality compared with USA whites."* '
Obesity/overweight, a major risk factor for cardiometa-
bolic morbidity, is prevalent in ~85% of the NHPI adult
population and ~20% of NHPI children starting at birth,
and is predictive of obesity in young adulthood.?’**
Indeed, two recent studies have suggested a significant
association between cardiometabolic disorders (obesity,
DM2, cardiomyopathy) and genomic variants as well
as lifestyle factors among NHPI adults.”” ** Lifestyle
behaviours, especially dietary intake and physical activity,
are well established first-line therapies for mitigating
obesity-associated cardiometabolic diseases.”” "’ However,
few studies have carefully studied the exercise regimens
or physical activity behaviours relative to NHPIs, a popu-
lation at increased risk for obesity-related health dispar-
ities. This paucity of evidence is further confounded by
epidemiological studies reporting that more than 50%
of NHPI youth and adults meet or exceed public health
recommendations for physical activity goals (ie, 150 min
of moderate-to-vigorous physical activity per week).”
This apparent paradox has prompted further investi-
gations into studies exploring specific types of exercise
(eg, strength, resistance, aerobic), dose or format, as well
as cultural factors that may advance our current under-
standing of exercise and obesity-related diseases in a

Figure 1 Photo of Hokale‘a under traditional crab-claw sail
off O‘ahu, Hawai‘i. She is 62 feet long and 23 feet wide, with
300 square feet of deck space for an average crew of 12
people. All food and water is stored in the hulls, where crew
also sleep under the tan canvas covers. The total covered
area for people to sleep—head to toe—is approximately 138
square feet. Solar panels power safety elements of maritime
lights and radios. She has no engines, refrigeration, nails

or screws; approximately 5 miles of rope lash her together
and at least 2 miles of line make up her rigging. Copyrighted
photo courtesy of Polynesian Voyaging Society and ‘Oiwi TV.

growing sector of diverse populations in the USA, such
as NHPIs.” *!

In 2013, a team of Hawai‘i-based researchers examined
specific forms of physical activity drawn from the cultural
practices of NHPIs in the form of hula, an NH-Polyne-
sian cultural form of dance. Working collaboratively, hula
experts and scientists determined that the practice of
hula expended 5.7-7.6 METs (metabolic equivalents of
physical exertion) under standardised measurements.”
That is, the physical exertion of hula was similar to a half-
court game of basketball (MET-value 7.6 METs).*? In a
companion experimental study, the authors also found
that a hula intervention programme significantly reduced
diastolic blood pressure providing preliminary results on
the positive impact of hula on CVD risk factors that may
benefit the larger NHPI population at increased risk.*

Within this context, Polynesian ocean voyaging is also a
cultural-based, physical activity and involves open-ocean
sailing aboard traditional, double-hulled canoes powered
onlybynaturalforces (wind and waves),and using onlynon-
instrument navigation.” > The ancestral knowledge and
practice of ocean voyaging is another cultural-based phys-
ical activity unique to NHPIs and practiced throughout
Oceania.””™™ In 1973, the Polynesian Voyaging Society
(PVS), a non-profit organisation based in Hawaii,
launched Hokile‘a, meaning ‘Star of Gladness’ and the
NH name for Arcturus, a key navigational star which rises
directly over Hawai‘i. In 1976, Hokile'a (figure 1) was
also the first traditional wa'a kaulua (voyaging canoe) to
have sailed within Polynesia using ancestral knowledge in
more than 600 years.” 739 Thus, PVS is often credited with
being a catalyst of the NH cultural renaissance movement
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that began in the 1970s and continues today.””*" Over
the years, PVS has remained a community organisation
that, with more than a thousand volunteers, planned and
successfully completed the Worldwide Voyage (WWV) in
2014-2017.* PVS sought to learn from other indigenous,
island and coastal people about local solutions to global
ecological and social challenges, and to use Hokiile‘a as a
‘floating classroom’ of Hawaiian values and as a model for
island sustainability.” **' The WWV began and ended in
Hawai‘i, after logging 190000 nautical miles, visiting 172
ports in 23 countries and territories, and completing 36
legs (segments that allowed for crew changes every ~33
days), with more than 250 crew members. Each WWV
leg included a licensed physician serving as the medical
officer (MO) onboard who was responsible for the health
and well-being of the crew members. To date, the WWV
serves as the longest voyage of any Polynesian voyaging
canoe in recorded history.40

During more than 46 years since Hokiile'a’s maiden-
voyage, PVS crew members have reported anecdotal
health benefits.*?™* Unfortunately, few studies have
rigorously examined the potential relationship between
voyaging and health, in part, due to ocean voyages of
limited scope and enlisted crew members. The WWV
provided a unique opportunity and context to examine
whether active participation in ocean voyaging influences
human health and well-being. We chose to undertake this
study by interviewing the MOs because of their specific
role during the voyage and their responsibility to assess
the health and well-being of the crew. Thus, the purpose
of this qualitative study is to examine the potential asso-
ciation of ocean voyaging with human health and well-
being, from the perspectives and experiences of the MOs
who served during the WWV.

METHODS

Participants

How physicians were selected as MOs

The selection of MOs who served during the WWV
was determined by PVS leadership and their asso-
ciate voyaging organisations known as the 'Ohana Wa'a
(meaning the Canoe Family). Collectively, these organ-
isations have more than 35 years of cooperative ocean
voyaging and careful construction of compatible groups
of crew members, including an appropriate MO. The
MO selection process included an initial interview by one
veteran MO, who provided recommendations to PVS lead-
ership, which made the final selection. Multiple factors
were considered: (1) dedication to the voyaging commu-
nity (ie, years of service), (2) value added to the crew and
mission (ie, multiple skill sets), (3) cultural value (ie, to
mission or landfall), (4) medical expertise (ie, physician
trained) and (5) availability to voyage (ie, time away from
work). The final MO selection was also contingent on
the MO-candidate completing all physical fitness require-
ments and medical clearance, as was required by all crew.

A total of 23 MOs were deployed during the 3-year
WWYV journey. The total group of MOs (n=23) also
included one land-based physician with 10+ years of
MO-voyaging experience who served as the ‘chief” MO in
charge of organising medical supplies and coordinating
prevoyaging medical assessments of all crew members.
All MOs were advised to prepare for and complete a
minimum of ocean voyaging and sailing training, possess
familiarity with common medical conditions at sea, and
prepare for public health conditions at various landfalls
for their assigned segment. As active crewmembers, they
carried out standard crewmember tasks and duties, such
as raising sails, bailing water from the hulls, tying sailing
knots, cooking, cleaning and so on. Thus, the WWV
MOs were active participants during ocean voyaging
and this enabled personal observations of how voyaging
affected themselves and their crewmates. To examine
these perspectives and experiences, all WWV physician
MOs were invited (total MO eligible=23) to participate
in scheduled focus groups and interviews conducted in
Honolulu, Hawai‘i approximately lyear following the
end of the WWV in 2017. A total of 20 (87%) MOs volun-
teered for either focus group (n=17) or individual infor-
mant (n=3) interviews.

Ocean voyaging experience of MO participants

Each MO served on a leg of the WWV as the only physi-
cian aboard. Each leg of the voyage provided a unique
set of voyaging circumstances such as weather conditions,
crew members, leadership (captains), land destinations,
cultural context and so on. Each leg also included certain
types of voyaging days (ie, deep ocean, inter-island or
coastal voyages) which required a range of physical
and mental endurance (PME) levels of all of the crew,
including the MO. To approximate the level of PME on
each leg, we weighted each of the legs of the WWV by type
of ocean voyaging days and adjusted the number of days
on thatleg by a PME factor. ‘Deep Sea’ voyaging days were
considered voyaging that required the highest PME and
was assigned a PME factor of 1.0. ‘Inter-island’ voyaging
days required moderate PME and ‘Coastal’ voyaging
required lower PME. Those voyaging days were adjusted
by multiplying those voyaging days by PME factors of 0.8
and 0.6, respectively (figure 2).

Data collection

Focus group and individual informant interview format

Two focus groups were completed with 11 and 6 partic-
ipants, respectively. Due to scheduling conflicts, 3 MOs
were interviewed individually for a total of 20 MO partic-
ipants. All focus group and individual informant inter-
views used a narrative ‘talk story’ format consistent with
local NHPI norms to create a safe cultural context to
express personal opinions and insights.*” ** All interviews
occurred face-to-face with the exception of three partici-
pants who, due to travel constraints, participated via live
video tele-conferencing. The interviewer guide included
five open-ended questions with additional probes aimed
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Figure 2: Summary of Ocean Voyaging Experiences by Medical Officers (n=20, WWV, 2014-2017)

140
120
Level of Physical & Mental Endurance (PME) *
% 100 Lower PME M Coastal Days
a% Moderate PME  Inter-island Days
£ 8
EX Higher PME  ® Deep Sea Days
§.
g%
s 60

8 &
e E
g.» 40
El
3 7
z

20

o B I
0
A B € D E F G H I J K L M N O P Q@ R S T

Medical Officers {n=20)

Figure 2 Summary of ocean voyaging experiences by medical officers (n=20, Worldwide Voyage, 2014-2017). *Ocean
voyaging days were weighted according to level of physical and mental endurance (PME) defined as Coastal days=#daysx0.6;

Inter-island days=#daysx0.8; Deep Sea days=#daysx1.0.

at soliciting further insights to personal or observed expe-
riences on ocean voyaging and aspects of health and well-
being."” The interviewer guide was identical across all
interviews (group or individual), with each session lasting
~120-150 min in length (online supplemental Moderator
Guide). All interviews were audio recorded and tran-
scribed verbatim by a professional transcriptionist. The
written transcripts were then checked by one of the three
researchers for accuracy (grammar, spelling), cultural
context, Hawaiian language and nautical terms, and cross-
checked with field notes taken by a designated notetaker
or the interviewer/moderator. To ensure anonymity, all
participant names were redacted and replaced with preas-
signed pseudonyms at the time of transcription (figure 3,
stage 1). All audio tapes were destroyed following the
two-step review for accuracy and privacy concerns. All
participants completed a brief demographic and medical
professional background questionnaire at the end of the
session (online supplemental MO questionnaire).

Patient and public involvement

This study involved enrolling physician-MOs who partici-
pated in the WWV in 2014-2017. Thus, patients were not
enrolled or involved with the study. Physician-MO partic-
ipants were invited to provide feedback on the purpose
of the study, verify results and interpret the summarised
findings through a participant (ie, member) checking
process. Their feedback and comments are included in
the final manuscript.

Analysis

Transcription data were analysed by three primary
researchers using the Framework Method (figure 3),
a systematised thematic analysis method.*”® The three
primary researchers represented a diverse and balanced
team in terms of voyaging experience, age, and famil-
iarity with NHPI culture. Each of the researchers were
encouraged to voice their individual perspective to the
data analysis and coding discussions throughout the
analytical process. The Framework Method allowed for a
common understanding of a stepwise approach, resulting
in a systematic method to generate emerging categories,
major themes and subthemes.**

During stage 2, each researcher independently reviewed
the written transcripts to familiarise themselves with
content, patterns and individual quotes and uploaded
them into Atlas.ti (Mac V.8.4.4) for coding, data manage-
ment and analysis.*’ The three researchers independently
and inductively coded key quotations in the transcript of
the first focus group (stage 3) and subsequently met to
discuss any differences in coding or interpretation until
consensus was reached. Codes were merged based on
frequent comparisons, debate and open discussion on
the interpretations of data to create a working analytical
framework (‘codebook’), with code names and defini-
tions (stage 4). Researchers used this codebook to apply
the analytical framework to the second focus group and
the three individual interview transcripts. New codes
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Figure 3: Approach to Qualitative Content Analysis Process using the Framework Method

Stage 1: Transcription

All interviews were transcribed verbatim by a commercial transcription service familiar with health and medical
terminology and deidentified

A 4

Stage 2: Familiarization

Transcripts were read through several times by all 3
researchers

Transcripts were reviewed for accuracy of
Hawaiian language and nautical terms

Stage 3: Coding (using Atlas.ti ver 8.4.4)

Transcripts were coded by two researchers according to
concordance of responses to interview questions

Coded data was verified by a third researcher
and categories were identified inductively.

A 4

Stage 4: Developing a working analytical matrix (using Atlas.ti ver 8.4.4)

New categories and a working analytical matrix were developed inductively and deductively based on the
socioecological model.

Stage 5: Applying and charting to the analytical matrix (indexing)

All categories and codes were indexed to the working
analytical matrix.

Encoded data were then charted into a spreadsheet

Stage 6: Interpreting the data

Major themes and sub-themes were interpreted by research team and then verified by group member checking to
ensure validity of final results

Figure 3 Approach to qualitative content analysis process using the Framework Method.

and definitions were determined jointly by the three
researchers who collectively refined the coding system
using a constant comparative method until consensus was
achieved to create the final ‘codebook’.” *' Codes were
then organised into overarching ‘categories’. Data were
charted into a framework matrix, where each sheet repre-
sented a category, with its codes and corresponding quotes
(stage 5).** As the final step in analysing the data, each
code and their exemplary quotes were used to develop a

category definition. Researchers then grouped the cate-
gories by related components within their definitions and
quotes into the final development of the major themes
and subthemes or categories (figure 3, stage 6). To verify
data interpretation and results, we convened a member-
checking group interview with 19 of the 20 participants
approximately 1-2 years following their original interview
(group or individual).” Their feedback and comments
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Table 1 Characteristics of physicians who served as
medical officers during the Worldwide Voyage, 2014-2017
(N=20)

Characteristic

n (%) or mean (SD, range)

Age* (Years) 60.9year
(minimum 44, maximum 74)
Women 8 (40%)
Marital status
Married 80 (%)
Race/ethnicity
Native Hawaiian 8 (40%)
Caucasian 6 (30%)
Filipino 2 (10%)
Pacific Islander (Samoan) 1 (5%)
Japanese 1(5%)
West Indian 1(5%)
Armenian 1(5%)
Medical training
Internal medicine (IM) 6 (30%)
Double board-certified in 3 (15%)
subspecialty plus IMT
Family medicine 5 (25%)
Emergency medicine 2 (10%)
Preventive or functional 2 (10%)
medicine
Paediatrics 1 (5%)
Ophthamology 1(5%)

*Age at time of focus group.
TInternal medicine additional subspecialties: neurology=1;
endocrinology=1, paediatrics=1.

were discussed and were incorporated into the overall
analysis and final interpretation.

RESULTS

The participants in this study were all well-established
medical practitioners with several years of experience in
clinical practice and specialty care, ranging in ages from
44 to 74 years (mean age 61 years), and with current
medical board certification as active clinical practitioners
(table 1). Forty per cent (8 of 20) of the MOs were
women, 80% married and nearly half (45%, 9 of 20) were
of NH or Pacific Island ancestry (Samoan). The majority
of MOs were non-white (70%) mirroring the State of
Hawai‘i’s multi-ethnic population (~80% non-white or
mixed racial/ethnic background), where most of the
MOs reside and were recruited from. Most of the MOs
specialised in adult primary care medical practice such
as internal medicine (30%) or family medicine (25%),
and three were dual-boarded in more than one specialty.
Two physicians were emergency medicine (10%) and two
preventive/functional medicine (10%) trained (table 1).

Many of the physicians in this study served on more than
one leg and 75% served on a ‘Deep Sea’ leg described as
voyaging days with the highest PME (figure 2). Nine (45%)
of the physicians served as MO for ~1 month (28-38 days),
6 (30%) served ~2 months (57-68days) on the canoe,
and one MO served for more than 4 months (123 days)
(figure 2). A few MOs (n=3) had prior or current mari-
time experience (ie, actively sailed on private boats, or
held merchant sea captain license, etc), however, they
were the exception, as most MOs were novice to open
ocean voyaging.

Themes and subthemes

Four major themes emerged on the concept of ocean
voyaging and human health and well-being. These four
themes include: (1) Relationships; (2) Preventive Care
to Enhance Health; (3) Holistic Health and Wellbeing
beyond Voyaging and (4) Spiritual Transformative Expe-
rience (see table 2 for illustrative quotes). The 4 major
themes and 16 subthemes are given in the following
sections.

Theme #1: Relationships

Description—building relationships before, during and
after the voyage was described as a novel, positive, close-
knit and motivating opportunity for people to put aside
differences to accomplish common goals for the benefit
of everyone. These relationships occurred across diverse
communities, groups and individuals and enabled the
learning of life values, provided leadership role models
and created effective relationships to ensure health and
well-being.

The concept of Relationships was perceived as foun-
dational to the health benefits of ocean voyaging. At
multiple levels, relationships were interdependent and
provided meaningful, reciprocal social interactions that
continued even after the voyaging leg was completed. The
four subthemes include: (1) Community Relationships;
(2) Crew Relationships; (3) Voyaging Leadership and (4)
Medical Officer Relationships (table 2: theme #1).

Theme #2: Preventive Care to Enhance Health
Description—health enhancing care was enabled while
voyaging by changes in physical activity, dietary intake,
crew attitudes and cultural mindfulness. MOs supported
health enhancement by preventive health education,
using both traditional healing and allopathic medical
care.

This theme also describes MOs having to prepare
themselves to serve in the role of MO and not in their
typical role as a physician-in-charge. This role change on
the canoe had high agreement among participants and
enabled crew preferences for non-allopathic therapies
such as NH traditional medicines for minor ailments.
Four supporting subthemes include: (1) Physical Move-
ment; (2) Mental Focus; (3) Preparation and (4) Medical
Officer Provider Role (see table 2: theme #2).
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Table 2 Summary of medical officers’ (MOs’) insights and perspectives on voyaging and health (N=20)

Themes

1. Relationships: building relationships before, during and after the voyage was described as novel, positive, close-knit and

motivating for people to put aside differences to accomplish common goals for the benefit of everyone. These relationships
occurred across diverse communities, groups and individuals and enabled the learning of life values, leadership role models
and effective relationships to ensure health and well-being.

Subthemes lllustrative quotes

Community relationships Voyaging promotes heightened awareness about community interdependence.

» ‘... wherever ... [communities] ... were coming from, it was ... a poor area, and each of their
trucks were just full of fruits and things ... and [they] came down and ... started loading all the
fresh fruit for us. In that moment you realize that poor people are giving to you’.

» ‘The crux of managing the canoe ... build[ing] the canoe, how you repair it, each of those tasks
is involved in perpetuating voyaging as well as ... education [elementary, public school, private,
charter, higher education] ... all of those elements are involved’.

Crew relationships Being a crewmember teaches one how to be a family at sea, always protecting each other’s well-
being.
» ‘... Being a part of a team. I'll say that | never felt safer than when I’m on the canoe and with the
crew. Even when we go on land, being part of that crew is a sense of safety ... It’s a life team’.
» ‘It’s not every group that I’d just drop everything I’'m doing at a moment’s notice and go and do
that. So that is certainly one thing about this crew. If they call you go’.

Voyaging leadership Leadership (ie, captains) served as role models of how effective relationships work on-board and in
life.
» ‘I’'ve never seen that guy [a voyaging leader], no matter what happens, he never ever gets
excited, he never really raises his voice, or really is negative to anyone, you know? That’s a great
example of leadership and how to run your life’.

Medical officer Successful medical officers are those that build and nurture relationships with mutual respect as
relationships part of their role to care for the crew.
» ‘... we actually became much better observers ... Because they didn’t tell us anything ... “So
what’s going on[?]” ... and then they’d finally [say] “Oh yeah, well,[o]k, I'll talk to you now”. So,
we actually became better physicians’.

2. Preventive Care to Enhance Health: health enhancing care was enabled while voyaging by changes in physical activity,
dietary intake, crew attitudes and cultural mindfulness. MOs supported health enhancement by preventive health education,
using both traditional healing and allopathic medical care.

Subthemes lllustrative quotes

Physical movement Most crew experience improved health because of constant kinetic motion.

» ‘It’s good for balance and you’re constantly climbing over all kinds of obstacles or going out
on the hull and pulling things and using muscles you haven’t used in years and years. It’s both
aerobic and isometric at the same time so it’s good for your heart and good for your muscles,
good for joints and flexibility’.

Mental focus A change of perspective and being present in the moment at all times improves mental health.
» ‘It is definitely a remov(al] from normal life, which is something we all should do, probably as
often as we can ... and it gives you perspective on it’.
» ‘I would just say that I'm more patient and tolerant of those around me and things that maybe
don’t go right. It’s okay, we’ll fix it later or we’ll manage’.

Preparation The well-being journey begins through physical and mental preparation long before the day you set
sail.

» ‘This was the first time that being physically in shape was going to get me something | wanted’.

Medical officer provider  Culturally, voyagers use diverse strategies to manage their physical wellness.

role » ‘... we used a lot of la‘au [traditional Native Hawaiian medicines] ... The crew preferred to use
... [them] ... before | started dispensing cold medicines. That was a really neat addition to have
on the wa‘a [Hawaiian word for canoe] and it contributed a lot to health and made the crew feel
better—that they have this other sort of toolbox that they could go to as well’.

3. Holistic Health and Wellbeing beyond Voyaging: the experience of voyaging improved holistic health and well-being across
multiple dimensions and multiple levels over time. Immersion in the voyaging experience enabled changes to individuals’
physical, mental and emotional health, cultural and social interactions, and awareness of and direct influence by the natural
environment and spiritual experiences.

Subthemes Illustrative quotes

Continued
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Table 2 Continued

Themes

Overall well-being

Changes in well-being are multi-dimensional —physical, mental, emotional and spiritual.

» ‘... | was at a point in my life where | was really struggling for challenge, for purpose, for meaning,
for belonging. ... something ... | could really commit myself to. ... It’s been ... 3 years ... since |
was on the canoe. ... [and] it’s amazing ... that sense of health and wellbeing ... has really stayed
with me. ... [voyaging] has ... a tremendous ability to enhance people’s health and wellbeing ...
psychological-[well]being ... [a]nd the physical wellbeing follows.’.

Physical health

MOs observed improvement in physical activity, sleep and metabolism.

» ‘On the canoe, you’re never sedentary ... Even when you’re sleeping, you’re rocking back and
forth. If you’re sitting on the nets, you’re doing crunches all day. And you're using a completely
different set of muscles; you’re using core muscles. It’s balance ... using totally different muscles
that you would never use on a day-to-day basis on stable land’.

Mental and emotional
health
It’s very helpful’.

Spiritual connection

Being out at sea increases intimacy, social bonding and self-reflection.
» ‘... [V]oyaging gives you some time ... to think about things and just quietly reflect on your life.

Spiritual clarity and belonging are keenly felt as positive health effects when at sea.

» ‘| found peace | think out on the water. There’s a lot of commotion in the life of a physician and a
lot of things pulling at you and so there’s this sense of peace looking at the changing sky and the

water ...".
Effects of nature

Improved well-being includes a deeper kinship with and respect for nature.

» ‘[T]he idea that we, the humans on the canoe, need to be respectful and collegial and interacting
and helping each other ... it’s actually true in the larger sense also. The creatures around us and
honestly the currents and waves and wind around us ... are all part of the whole also. To the
extent we become attuned with those ... | think it is both rewarding and educational’.

4. Spiritual Transformative Experience: the powerful impact of voyaging on the lives, perspectives, insights and sense of
humanity stemmed from the unexpected and personal experiences during the voyage with natural phenomena, spiritual and
cultural connection and the lived experience of sharing, learning and perpetuating the generational knowledge, skills and

practices of Oceania’s future.
Subthemes lllustrative quotes

Unexpected
transformation

Personal transformation results from the immersive experience of voyaging: a pivotal life event.
» ‘I've been on 3 long voyages. Each one of them was sort of a landmark life event that I'll always

remember ... and [it] changed my thinking every time’.
» ‘I mean I’'ve sailed tens of thousands of miles. And, in all kinds of weather, in long passages. And
none of it is even close to the [life changing] experience | had on the canoe’.

Spiritual meaning

Spiritually, medical officers observed finding a greater calling.

» ‘[H]aving a sense of belonging ... purpose and meaning, and feeling like what you’re doing is
valuable and honorable is such a boost to your health and your sense of wellbeing’.

Experience of natural
phenomena
and steering by the stars’.

Awareness of the wonderment of nature brings new meaning to life.
» ‘... so there’s this sense of peace looking at the changing sky and the water and taking watch

» ‘... there is the silence of the environment ... the stars ... the ocean and ... it brings an internal
quiet, and when it does that ... it’s like meditating ... [it] allows you to hear everything inside,
because it comes out in the silence’.

Theme #3: Holistic Health and Wellbeing beyond Voyaging
Description—the experience of voyaging improved holistic
health and well-being across multiple dimensions and
multiple levels over time. Immersion in the voyaging
experience enabled changes to individuals’ physical,
mental and emotional health, cultural and social inter-
actions, and awareness of and direct influence by the
natural environment and spiritual experiences.

Holistic health was frequently discussed, as reflected by
five subthemes illustrating the theme’s overall complexity
and depth. Subthemes include: (1) Overall Wellbeing; (2)
Physical Health; (3) Mental and Emotional Health; (4)

Spiritual Connection and (5) Effects of Nature (table 2:
theme #3).

Theme #4: Spiritual Transformative Experience
Description—the powerful impact of voyaging on the lives,
perspectives, insights and sense of humanity stemmed
from the unexpected and personal experiences during
the voyage with natural phenomena, spiritual and cultural
connection and the lived experience of sharing, learning
and perpetuating the generational knowledge, skills and
practices of Oceania’s future.
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This major theme was expressed by many of the MOs
and strongly supported by the remaining MOs who
acknowledged that it was one of the most difficult aspects
of their individual experiences to articulate. It was partic-
ularly difficult to explain it to others who had never
voyaged before (ie, to their families or colleagues, etc).

The three subthemes include: (1) Unexpected Trans-
formation; (2) Spiritual Meaning and (3) Experience
of Natural Phenomena. Each subtheme was notable
for being interrelated but distinct from each other.
For example, ‘Experience of Natural Phenomena’ that
occurred while voyaging was an expansive concept in
which the individual felt intrinsically attuned with the
natural environment, and some seemed to express that
experience as an observer while others may have inter-
nalised the natural phenomenon as an event with deeper
meaning (table 2: theme #4).

DISCUSSION

Key findings

In summary, the four major themes strongly suggest that
ocean voyaging aboard a traditional voyaging canoe (wa'a
kaulua) enhanced the health and well-being of the MO
participants. While the experience of ocean voyaging
proved to be physically strenuous for many, the overall
impact to health and well-being extended beyond any
increase in physical exercise. Essentially, traditional Poly-
nesian ocean voyaging provided a cultural-based context
for holistic health and well-being that influenced multiple
levels and multiple dimensions. Of note, the participants
were all experienced physicians serving as MOs whose
perceptions of ocean voyaging were deeply personal,
unexpected, expansive and life-changing in positive and
profound ways. The importance of ‘Relationships’ is a
familiar concept for most physicians; however, the rela-
tionships while voyaging extended beyond the individual,
to crew members, communities and global populations.
As MOs, their role in working alongside their crew mates
and tending to their healthcare needs provided addi-
tional insights to their contribution as MOs and actu-
ally improved their capabilities as physicians. The major
theme of ‘Preventive Care to Enhance Health’ speaks to
the increased awareness of functioning on the canoe as
well as health preparation to ensure a safe and healthy
voyage. The third theme, ‘Holistic Health and Well-
being beyond Voyaging’, included the most subthemes
(five subthemes) and elicited strong agreement among
participants. The multiple dimensions of health/well-
being included the physical environment (ie, ‘Effects of
Nature’), cultural environment (ie, ‘Spiritual Connec-
tion’), behavioural aspects (ie, ‘Physical Health’ and
‘Mental and Emotional Health’) and ‘Overall Wellbeing’,
which holistically included physical, mental, emotional
and spiritual health. The fourth major theme highlights
‘Spiritual Transformative Experience’ and describes an
intense, transformative experience expressed by many of
the MOs that changed their thinking and life perspective.

Remarkably, this was the major theme that was probably
the most difficult for many of these highly trained physi-
cians to describe, rationalise or articulate. Yet it was the
theme that seemed to provide the most enduring impres-
sion of their experience.

Results in context

The original intent of this study was to understand the
potential association between a cultural-based physical
activity, traditional Polynesian voyaging, with human
health and well-being. Prior literature had previously
measured the rigour of hula and other cultural forms
of physical activities, and some researchers have even
demonstrated clinical outcome improvements.”” Given
that NHs and Polynesians are disproportionately affected
by cardiometabolic health disparities, such as DM, CVD,
CVA and obesity, which are mitigated by physical activity
and other healthful behaviours (dietary intake, etc), we
theorised that ocean voyaging may offer a new approach
to reducing many of these chronic health conditions
common among NHPIs and other high-risk populations.
Our study results suggest that the health benefits of ocean
voyaging extended far beyond the physical exertion
component of ocean voyaging. The theme of ‘Holistic
Health and Wellbeing beyond Voyaging” emphasises the
influence on multiple dimensions and multiple levels
that persisted even after the voyage was complete. The
multi-level, multi-dimensional themes that emerged from
our qualitative study are closely aligned with the Socio-
Ecological Model (SEM) of health.” Specifically, the SEM
describes a model of health that functions along multiple
levels of influence, multi-dimensional environments
and on which human-environment interactions occur at
varying levels of aggregation (individual, families, work,
communities or whole populations).”> Our major theme of
‘Relationships’ directly relates to the multiple levels of the
SEM, as highlighted in subthemes characterising commu-
nity, crew, leadership and MO relationships. Similarly, the
major theme of ‘Holistic Health and Wellbeing beyond
Voyaging’ includes multiple dimensions of health. From
‘Physical’, ‘Mental and Emotional’ to ‘Effects of Nature’
and ‘Spiritual Connection’, our findings suggest that
ocean voyaging provided multiple human-environment
dimensions of health while also contributing to ‘Overall
Wellbeing” under the major theme of ‘Holistic Health
and Wellbeing beyond Voyaging’.

Few comparisons of ocean voyaging and health exist in
the current literature. Most studies that have examined
human health and sailing or voyaging have focused on
quantitative measures of biochemical or anthropometric
changes, physical performance prevoyaging and post-
voyaging aboard motorised ocean vessels or navigated
by instruments of technology.”*® We identified a single
study that examined quality of life (QOL) improvements
among outpatients with severe mental disorders (schizo-
phrenia, affective disorders, etc) after participating in
a cruise sailing intervention (N=40). However, after
lyear of follow-up, most patients returned to baseline
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or reported worsening QOL measures.” Of note, the
authors used an intervention which amounted to day
sails, in which the boat returned to land after a 5-hour
cruise.” Thus, the intervention itself was markedly
different compared with Polynesian ocean voyaging in
terms of strenuous activity level, immersion in crew duties
for all (no one is a passenger) and the cultural context
(wa'a kaulua, NH language and culture on board, etc) of
sailing a traditional voyaging canoe. Thus, the few studies
published on human health and diverse ocean voyages
are severely limited by small sample sizes, participant bias,
lack of cultural context or traditional voyaging environ-
ment, and most were aboard motorised or commercial
ocean vessels. Few qualitative studies exist, as most of the
published literature has focused on quasi-experimental
designs (ie, pre—post) intended to measure physiological
or energy expenditure changes while working on various
ocean vessels.”' ™

Our study was interested in learning about the multi-
dimensional relationships between the voyage’s cultural
context, influenced by the natural environment of ‘ocean
living’, guided by ancestral knowledge of wayfinding and
the overall mission of the WWV and its impact on the
health and well-being of the human participants. This
study extends our understanding of a culturally enriched
ocean voyaging experience as perceived by physician-
trained MOs and provides new insight on our under-
standing of the interaction between Polynesian ocean
voyaging and holistic health and well-being.

Few health interventions have proven effective and/
or sustainable among NHPI populations to reverse the
disproportionate burden of cardiometabolic condi-
tions that are on the rise around the world, including
Oceania. Ocean voyaging provides a novel approach
to the prevention of cardiometabolic disparities while
enriching the traditional ecological knowledge, cultural
practice, customs and values of the diverse populations
of Oceania, such as NHPIs, who are one of many popu-
lations at increased risk. For NHPIs the implications
of having their own ancestral cultural-based activities
supported by measurable health benefits is a significant
step forward in the battle to reverse health disparities and
to build cultural resilience and empowerment to reverse
longstanding health inequities.

Strengths and limitations

A major strength of this qualitative study was the analyt-
ical approach that used a systematic Framework Method
followed by group member checking of 95% of the
participants to improve the trustworthiness of the data
and interpretation of the results.”® This is also the first
research study to understand the impact of ocean
voyaging on human health and well-being, using stan-
dardised methods of scientific rigour (ie, Consolidated
criteria for Reporting Qualitative Research guidelines) to
further understand the socioecological underpinnings of
ocean voyaging to human health and well-being.”* ® The
opportunity presented by the completion of the WWV

was fortuitous in facilitating this study and may provide
novel insights to our understanding of the SEM of ocean
voyaging as the means to address persistent health ineg-
uities among NHPIs and other at risk populations. We
acknowledge the study limitation of participant bias
posed by interviewing only the MOs in this qualitative
study. However, we intentionally chose to select the MOs
as astute medical observers with the idea that they might
be best positioned to provide the most objective assess-
ment of overall health and well-being of the crew as well
as themselves. Future studies to enrol non-MO crew
members to compare with this initial study are warranted
and would definitely strengthen the scientific rigour.

CONCLUSIONS

Cultural-based physical activities such as ocean voyaging
aboard traditional Polynesian voyaging canoes using
wayfinding, traditional non-instrument navigation, and
powered only by natural forces was perceived as positively
associated with holistic health and overall well-being and
has the potential for informing future programmes to
promote sustainable health equity for those at increased
risk, especially among populations living in Oceania.
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