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[ 1. NON TECHNICAL SUMMARY

2011/217 Identifying the health and well-being benefits of

recreational fishing

PRINCIPAL INVESTIGATOR: Prof. Alexandra McManus
ADDRESS: Centre of Excellence for Science, Seafood and Health

Curtin University

7 Parker Place, Technology Park WA 6102

PO Box U1987, Perth WA 6845

Telephone: 08 9266 2115  Fax: 08 9266 2508

OBJECTIVES:

1.

2.

Identify current research activities and programs in Australia relating to
recreational fishing and health or well-being.

Investigate the impact of recreational fishing on the health and well-being of
Australian society.

1.

OUTCOMES ACHIEVED TO DATE

The outcomes of this research pertain to the positive response to this scoping
study received from Australian recreational fishing stakeholders. Responses
and input were received by many more stakeholder representatives, from each
Australian state and territory, than was initially conceptualized.

A media release about this scoping study was met with great interest. Pl Prof.
Alexandra McManus has conducted seven radio interviews and the West
Australian newspaper will run a story on recreational fishing in January or
February 2012.

It has been established that there is a dearth of formal research into the health
and well-being benefits of recreational fishing, both within Australia and
internationally.

. There are a considerable number of programs and resources promoting

recreational fishing in Australia. Individuals involved in running the programs
have significant anecdotal evidence of health and well-being benefits.

It is hoped that as an outcome of this scoping study, further research will be
conducted to explore and quantify the health and well-being benefits of
recreational fishing.

Emergent areas of health benefit have been identified in: mental health,
recreation for the disabled, outdoor recreation for youth, antisocial behaviour
deterrents, outdoor recreation for seniors and intergenerational transfer of
knowledge and skills.
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Recreational fishing is a popular form of outdoor recreation enjoyed by Australians.
Participation rates have been extrapolated to show that approximately 25% of
Australian households consist of at least one member who participates in
recreational fishing; and on average each of these households contains two
recreational fishers (Henry & Lyle 2003). Recreational fishing is one of the few forms
of nature-based recreation that can be enjoyed throughout childhood, adolescence,
adulthood and into the senior years. Of recreational fishers aged 50 years and over,
75% have been fishing for longer than 30 years amassing a wealth of skills,
technigues and knowledge build over the years of participation.

A major health concern in Australia is that the level of physical activity in children and
adolescents is decreasing, with electronic media and other sedentary behaviours
replacing outdoor activities. One study revealed that 37% of children aged 10 to 12
years spend less than half an hour a day playing outside after school and 43% spend
more than two hours a day using electronic media (Wen, Kite et al. 2009). The lack of
physical activity associated with the replacement of outdoor play with electronic
leisure, places children at a greater risk for obesity and related adverse health
effects. Research has shown that there is an urgent need to provide outdoor social
opportunities and activities for children aged up to five years to encourage habitual
healthy behaviours. Furthermore, parental (or adult) encouragement, supervision and
participation are essential for long-term behaviour change (Cleland, Timperio et al.
2009).

Providing opportunities for fishing at a young age, as a family activity, or as part of
school physical education programs, is vital to cultivating recreational fishing as an
i nterest for tomorrowds adul t s nal &tiviiylwdhr en t h
their parents or adult carers are more likely to participate later in life. Successful
promotion of fishing to Australian youth can maintain the future of the recreational
fishing industry. Concurrently, promoting outdoor recreation throughout life can
improve lifelong health for participants. To date however, the health benefits
associated with recreational fishing have been difficult to quantify. The primary
reason people partake in outdoor pursuits such as recreational fishing is to relax and
unwind. With clear evidence supporting physical activity and a healthy diet high in
seafood as beneficial to health and the prevention of chronic conditions (McManus
and Newton 2011; McManus. A., White. J. et al. 2011; Newton and McManus 2011),
it is both logical and intuitive that recreational fishing could offer substantial health
benefits.

The first stage of this scoping study was to conduct an extensive review of literature
and online resources to determine what research or activities had taken place with a
focus on the health and well-being benefits associated with recreational fishing. An
extensive database of 20,386 journal articles was systematically analysed and only
131 found to be directly related to recreational fishing. Only three articles had a
primary focus on health, well-being and recreational fishing. The second stage of this
research project was to investigate the health and well-being benefits of recreational
fishing to the Australian society. Given the lack of published literature in this field an
extensive online search was conducted. Also, with the help of the industry advisory
group, a database of key Australian stakeholder organisations and individuals was
constructed. Stakeholders were personally contacted in order to gain access to the
corporate memory of key individuals and related anecdotal evidence. The response
to this phase of the research was overwhelmingly positive.
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An initial contact list of 29 key stakeholders was extended to 48 as further contacts
were added and, on some occasions, unsolicited responses received. As a result, a
large body of emergent evidence for the health and well-being benefits of
recreational fishing was identified (although it should be noted that not all of this
evidence is published).

The study found the strongest areas of evidence related to youth development,
breast cancer recovery, positive mental health outcomes, recreation for the disabled
and participation as a sport. There were programs and events run throughout
Australia allowing children the opportunity to fish. Each of these initiatives focussed
on education and environmental awareness. Classroom materials and lessons were
also available to support learning outcomes. In many cases, fishing was used as an
incentive to deter antisocial behaviour with excellent results. Recreational fishing
gave children who did not find classroom social dynamics easy, the opportunity to
shine and to form friendships outside their own school. For example, older children
had the opportunity to mentor younger children which increased their own self-
efficacy and self-confidence. Of great interest are the findings that hyperactive
children were seen to sit quietly by the water for long periods of time and
uncommunicative children vocally expressed that they want to fish.

Volunteer-led recreational fishing activities were also popular outside of the school
setting. This report provides many examples from all over Australia. Skills developed
over a lifetime not only provided health benefits for seniors but put them in a unique
position for intergenerational transfer of recreational fishing knowledge. Also, children
and adults with disabilities were able to partake in fishing largely due to a large base
of volunteers and funding from organisational bodies.

Beyond the large body of anecdotal evidence supporting relaxation and stress
reduction, a clear benefit has been noted for women recovering from mastectomies
or related surgeries. The action of fly fishing is an excellent way to recover upper
body function and maintain or extend range of motion, in a supportive and social
environment.

Based on the evidence amassed, a questionnaire was developed to further assess
the role that recreational fishing has to play in promoting good health and well-being
in Australian society. The questionnaire instrument was tested for reliability and
piloted with a small sample of fishers. This research tool can now be used (and
further tested) in larger studies.

In summary, this study found that considerable health and well-being benefits can be

gained through involvement in recreational fishing. Encouraging young children,

youth, adults and families to fish offers a cost effective and healthful outdoor
recreational activity that can be enjoyed throughout life. Benefits were evident for

individuals and groups. Recreational fishing was also noted to provide significant

benefits to children and youth with behavioural and mental health issues. Finally,
educational strategies that focus on how to minimise the environmental impacts of
recreational fishingcanensuret oday 6s and t omorshassvasawareecr e at
of sustainable fishing practices.

KEYWORDS: recreation, fishing, angling, health, well-being.
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[ 3 BACKGROUND

Fishing is an activity that is suited to people of almost any age and across a large
range of physical abilities. Outdoor nature-based activities provide social,
physiological and psychological benefits. This research explored the health and well-
being benefits associated with recreational fishing. It is estimated that 3.5 million
people participate in recreational fishing in Australia each year. It is further estimated
that recreational fishers drive an enormous industry sector that spends $650 million
on tackle, $2.5 billion on boats plus additional funds on general fishing expenses
(Fisheries Research and Development Corporation 2010).

In Western Australia in 2004, approximately 600,000 people engaged in recreational
fishing which was double the number of people fishing in 1987 (Department of
Fisheries 2004). Based on this rate of growth, it is estimated that 20 million
recreational fishing days will occur in 2020 (Department of Fisheries 2004).
Understanding the true value of recreational fishing to Australian society is integral to
the future of recreational fishing in Australia.

3.1 Australian angler profile

Approximately 25% of Australian households consist of at least one member who
participates in recreational fishing. On average each of these households contains
two recreational fishers (Henry and Lyle 2003).

Fishing effort, measured by the number of fishing days, revealed that just 15% of
recreational fishers account for 50% of fishing effort while at the other end of the
scale 60% of fishers account for only 20% of fishing effort (Henry and Lyle 2003).
These figures are strongly influenced by the 3% of recreational fishers that fish for
more than 25 days per year. Comparison between states reveals that Western
Australia had the highest average number of fishing days at 6.94 days per annum. A
study of Queensland recreational fishers found that 85% of fishers had more than 10
years fishing experience with 50% fishing with families, 40% with friends and 10%
alone (Ormsby 2004).

Australian recreational fishers are twice as likely to be male with the greatest number
of recreational fishers located in New South Wales, Victoria and Queensland (Henry
and Lyle 2003). As a proportion of the population, recreational fishing is greatest in
Western Australia, Tasmania and the Northern Territory. Figures for recreational
fishing by age (Australia and Western Australia) are provided in Table 1. Males are
well represented across all age groups for recreational fishing (Henry and Lyle 2003).
Female participation is high in the younger age groups then steadily declines with
age (see Table 1)
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Table 1: Australian and Western Australian recreational fishing participation by age

Age Australian WA Australian WA Australian WA
Males (%) Males Females Females | Population | Population

(%) (%) (%) (%) (%)

5-14 33.2 45.2 22.8 30.8 28.1 38.2

years

15-29 27.0 37.0 12.7 20.8 19.9 29.0

years

30-44 30.7 42.2 14.9 22.8 22.8 32.4

years

45-59 25.9 36.6 9.7 15.5 17.8 26.2

years

60-74 17.7 25.3 4.5 10.1 11.0 17.6

years

75+ 7.2 10.3 0.9 2.5 3.5 5.8

(Source: Henry and Lyle 2003, p 155)

Children find the development of skills and the perceived skill associated with fishing
as important motivators for participation. Girls in particular value the support of family
and friends, as a result, fewer girls than boys fish alone (Kuehn 2005). Female
fishing rates appear to drop during adolescence which may be due to reduced
interest in fishing without company or not being permitted to fish alone. Female
fishing rates are strongly influenced by the support of friends and family (Kuehn
2005).

There are a number of highly specialised skills associated with recreational fishing.
Table 2 shows that 75% of recreational fishers aged over 60 years had more than 30
years experience. Providing opportunities to fish at a young age, as a family activity
or as a part school physical education programs, is vital to cultivating recreational
fishing as an i nt er e sReseafch shows thatochildrenwins
participate in a recreational activity with their parents are also more likely to pursue
the same activity into adulthood (Kuehn 2005). It is also important to involve seniors
in programs as many have excellent skills to impart and the time and patience to
pass them onto younger generations. Recreational fishing also provides significant
health benefits to seniors through physical activity, vitamin D acquisition and social
interaction.

Table 2: Recreational fishersdéd years of
Years of Fishing Experience
Age <5 years Si9years | 10i 29 years | > 30 years Total
15 - 19 years 23.8 23.8 52.3 - 100
207 29 years 9.1 24.2 66.7 - 100
3017 39 years 3.4 9.5 61.5 25.7 100
4071 49 years 3.6 5.0 32.9 58.6 100
507 59 years 1.7 3.4 15.5 79.3 100
> 60 years 3.3 6.6 14.8 75.4 100

(Source: Ormsby 2004, p 22)
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3.2  Motivations for recreational fishing

The strongest motivations for Queensland recreational fishers were rest and
recreation, to enjoy nature and to be outdoors (Ormshby 2004). Ratings of recreational
fishing motivations are provided in Table 3 and 4.

Table 3: Importance rating to Australian recreational fishing motivations

Importance Rating
Motivation Very Quite Not Very Not at All
Relax and unwind 63 27 8 2
To be outdoors 58 33 7 2
For solitude 19 23 35 24
To be with family 39 30 19 13
To be with friends 32 41 17 10
Fishing competitions 2 3 11 84
Fish for sport 48 34 21 5
Fish for food 33 28 25 14

(Source: Henry and Lyle 2003, p 98)

Table 4: Primary motivations for recreational fishing by state

% Respondents
Motivation NSW | VIC | QLD | SA | WA | TAS | NT | ACT | Total
Relax and unwind 40 43 39 32 28 31 29 41 37
To be outdoors 15 15 9 10 11 13 32 15 13
For solitude 1 1 3 3 3 2 4 2 2
To be with family 13 12 16 17 20 19 11 9 15
To be with friends 4 7 3 9 6 3 10 2 5
Competitions 0 0 0 0 0 0 0 0 0
Fish for sport 21 15 18 15 18 16 9 27 18
Fish for food 5 6 9 12 11 8 2 3 8
Unsure 2 1 4 2 3 7 4 1 3

(Source: Henry and Lyle, 2003, p 99)

While 70% of Queensland fishers believe that catching fish is an important part of
recreational fishing, 77% believe that a fishing trip can be successful even when no
fish are caught (Ormsby 2004). In a Minnesota USA study, primary motivators for
participation were similar to those of Australians being: achievement, appreciation,
personal development, affiliation and health. Primary constraints were cost, crowds,
discomfort, safety, planning required, physical ability, access and other commitments
(Schroeder and Fulton 2008).

Fishing provides nature-based recreation suited to people with disabilities. It also
provides social, physiological and psychological benefits; while disabled people may
face more constraints than their more abled counterparts, motivators for fishing are
the same for both groups (Freudenberg and Arlinghaus 2009).
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3.3 Recreational fishing and health

The level of physical activity in children and adolescents is declining at an alarming
rate (Cleland, Timperio et al. 2009) resulting in what has been termed a s physiacal
inactivity epidemic6 (as opposed to an obesity epidemi
of increased sedentary behaviour in children. For example, it is estimated that one
third of Australian children aged 5 to12 years use electronic media such as television,
computer and electronic games for more than two hours every day (Spinks,
Macpherson et al. 2007; Wen, Kite et al. 2009). Another study revealed that 37% of
children aged 10-12 years spent less than half an hour a day playing outside after
school. The lack of physical activity and the replacement of outdoor play with
electronic leisure, place children at a greater risk for obesity and related adverse
health effects. Increased social opportunities, parental encouragement and parental
supervision are required to promote safe outdoor activity (including fishing) to
children over 5 years old (Cleland, Timperio et al. 2009).

One of the risks associated with fishing, as with other outdoor water-based activities,
is drowning. From 1 July 2009 to 30 June 2011 there were 629 drownings across
Australia with the highest rates in New South Wales and Queensland. At least 21%
(n=134) of these drowning were associated with fishing. (These data should be
interpreted with caution as the 2011 data did not differentiate between the types of
activities associated with watercraft drownings).

Most drownings occurred in summer (a factor of exposure) and the age groups most
at risk were young children and males aged 18-34yrs. Adult supervision, alcohol
misuse, drugs use and watercraft use were significant factors implicated in drowning
in Australia (Royal Life Saving Society Australia. 2010; Royal Life Saving Society
Australia. 2011).

Recreational fishing provides the opportunity for individuals, groups and families to
engage in an outdoor recreational pursuit that they can enjoy regardless of age, with
the added bonuses of significant health benefits and opportunities for important
social interactions. However, it is essential to consider safety issues when in and
around water bodies. Planning for recreational fishing requires careful consideration
including safety precautions against injury and drowning.

3.4 Fishery resources

Global fishing resources are strained by the growing demand for fish as the global
population escalates and increased awareness of the health benefits of seafood
(Kearney 2001). Increased technology available to recreational and commercial
fishing has also impacted on catch numbers. However, it would appear the majority
of fishers are aware of the importance of maintaining, managing and sustaining
fishing resources.

Analysis of catch and release data provides insight into the importance recreational
fishers place on managing the future of fishery resources. For example, review of the
licensed south western freshwater angling fishery in Western Australia during the
2009/2010 season reported that of the 107,800 fish caught, almost one quarter
(n=31,200) were released (Fletcher and Santoro 2011) A second example is that of
the release rates of Murray cod caught within the Murray River basin which were
estimated to be 77% of total catch (Henry and Lyle 2003).
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Research examining novel ways to meet the requirements of competing fishing
industry sectors. A recent study in the Mediterranean examined the influence of
minimum hook sizes on recreational fishing (Cerda, Alos et al. 2010). The total
number of fish caught decreased, yield in weight was maintained and recreational
fishers caught larger, more valued fish. Slot rather than minimum size fish guidelines
is another initiative that could protect breeding stock.

Recreational anglers often assume a natural right to fish although bag limits and
defined seasons for certain seafood exist in Australia (Kearney 2001). Recreational
fishers have invested in equipment, have built considerable knowledge about target
species and locales, and have frequently developed social networks around this
recreational pursuit. Participation in recreational fishing may also define a chosen
lifestyle. Whether the right to fish is assumed or not, recreational fishers aim to
protect their fishing rights. Despite the many positive examples of recreational
anglers supporting fisheries management, it remains clear that management of
commercial fishing alone is unlikely to be adequate without control of factors
associated with recreational fishing including the mortality rate of discarded catch
(unwanted species) and the taking of juvenile seafood (McPhee, Leadbitter et al.
2002).

Compliance with fishing regulations is high within the recreational sectors. In
2008/2009 in the Western Bioregion there were 739 infringement warnings and 318
infringement notices issued out of almost 40,000 field contacts by fisheries officers
for recreational fishing (Department of Fisheries. 2009). Difficulties in changing the
behaviour of the minority of non compliant anglers include: messages about the
impact of fishing on conservation and biodiversity not reaching the general public, the
belief that an individual 6s ardtfinalycanflicting
messages and attitudes from angling groups. Despite evidence that the majority of
fisheries are sustainably managed, consumer perceptions show some concern by the
general public.

A survey conducted by the Fisheries research Development Corporation (FRDC) in
2011 (Horvat and Sparks 2011) revealed that the sustainability practices in the
aquaculture and recreational fishing sectors were highly regarded by consumers.
However, only one quarter of respondents in this study (n=27%) agreed that current
practices within the commercial fishing were sustainability (see Table 5).

It should be noted that although the results of the FRDC study related to perceived
not actual sustainability practices, these public perceptions have not changed over
the past decade (Aslin and Byron 2003).

Table 5: Perceived sustainability of fishing sectors

Percent of Respondents Agree Fishery is Sustainable
2003 2011
Fish farming / aquaculture 77 78
Traditional fishing by 64 60
indigenous Australians
Recreational fishing 56 67
Commercial fishing 27 27
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[ 4 NEED

Recreational fishing provides physiological, psychological and social benefits to the
community. These benefits, while widely recognised, are inherently difficult to
quantify. This project has collated research efforts, initiatives and programs that are
currently underway in Australia around the topic of recreational fishing, health and
well-being. This investigation will increase understandings of the health and well-
being benefits derived from recreational fishing for a variety of community sectors
and stages of life.

Determination of the health and well-being benefits to communities from recreational
fishing must be considered in allocation of resources. As an outdoor pursuit that can
be enjoyed throughout life, it is important that the recreational fishing sector is
recognised for i t modnotion of health and well-being. Specific benefits include: a
positive impact on mental health; perceived well-being; prevention of chronic
disease; and reductions in health care burden. These and other factors need to be
considered as part of the true value of recreational fishing.

Recreational fishing is one of the few outdoor recreational activities that can be
enjoyed at almost any age regardless of skill, experience or disability. This scoping
study represents the first step in consolidating the value of recreational fishing across
Australia.

[ 5 OBJECTIVES

There were two main objectives of this study:

1. To identify current research activities and programs in Australia and
internationally relating to recreational fishing and health or well-being.

2. To investigate the impact of recreational fishing on the health and well-being
on Australian society.
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[6 METHODS

6.1 Literature review

A review of literature pertaining to the health and well-being benefits associated with
recreational fishing was conducted. The comprehensive search of evidence utilised
the following databases for credible sources of original research, reviews and
commentaries: Archive of Life Sciences; Proquest; Pub Med; Science Direct; Taylor
and Francis; "The Cochrane Collaboration; Web of Knowledge; Web of Science; and
Wiley InterScience. Boolean expression terms included: recreational fishing;
recreational angling; outdoor recreation; family recreation; outdoor physical activity;
health benefits; well-being (as well as wellbeing and well being); and antisocial
behaviour. For each database 22 searches were conducted using the advanced
setting with no further limitations applied. All search results were exported into an
Endnote library and duplicates were removed. Further to this, all search results
published prior to 2000 were removed. This gave a total of 27,414 references
(originally 156,776). A search was also conducted in Google and Google Scholar
using the Boolean expression terms mentioned above and relevant articles pertaining
to the health and well-being of recreational fishing were added to the database of
references. This brought the total number of references to 27,466. These references
were transferred to an excel database, limited to journal articles only, and classified
into relevant categories which gave researchers a working database of 20,386.
Categorisation of the references was completed by two researchers and a paired
sample t-test was conducted in order to determine the inter-rate agreement. The test
provided a p-value of 0.849 which enabled the researchers to conclude that, based
on the sample (n=50), there was no significant difference between the categorisation
techniques of the researchers.

Other published literature reviewed was sourced from: national and international
seafood-based databases, seafood industry websites or databases, major national
and international academic libraries; electronic sources of information (e.g. Google;
Google Scholar; international health websites); Departments of Health within
Australia; and educational institutions. The same search criteria and Boolean terms
were used for this extended search. As advised by Diana Blackwood, Curtin
Uni versityds Robert s mheach sebrchavasydiscSBrdimuedavhen
search results lost relevance to recreational fishing, health and well-being. The
results of this search formed the basis of the international audit of recreational
fishing, health and well-being.

6.2 Australian audit

Australian recreational fishing bodies were approached to determine current research
or programs relating to health and/or well-being. Research, programs and resources
linking recreational or physical activity to health and well-being were explored. The
Australian audit was conducted during August, September and October 2011.
Prominent organisations and individuals from around Australia operating in support
of, or research into, recreational fishing were emailed a notification of the
commencement of the FRDC 217/2011 scoping study into Recreational Fishing,
Health and Well-being was also included in the email. The request was for
information, evidence or anecdotes about activities relating recreational fishing to
health and well-being. All parties were then contacted by telephone. In many
instances those contacted suggested other people that could contribute information.
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As a final count, 48 organisations and contacts were approached for information
about programs and activities conducted, research outcomes, anecdotes and
personal perspectives on the importance of recreational fishing to health and well-
being. Representatives were included from industry associations, governments, peak
bodies, consultancies and volunteer groups. Recreational fishing activities included
inland (freshwater), coastal (marine), fly-fishing, sports fishing and even surfcasting
which typically does not involve water or the harvest of fish. Appendix 13.1 provides
the full contact list developed.

6.3 International audit

International research relating to recreational fishing, including trends, and health and
well-being benefit, was reviewed. The international review stemmed from the
extended search conducted in the first part of this project.

6.4 Pilot survey

A gquestionnaire was developed to assess the relationship between health, well-being
and recreational fishing. The questionnaire included an international standard
evaluation tool for health and quality-of-life, plus questions about physical activity in
general, the level of outdoor recreational activities and recreational fishing effort. The
perceived influence of an interest or effort in recreational fishing on health, well-
being, as well as consumption of seafood, was also included. The development of
the questionnaire consisted of four stages i development of questionnaire items;
ethics submission and approval; test and retest study; and pilot study. Figure 1 gives
a summary of the stages of the pilot study.

Step 1. Development of questionnaire items

A survey instrument was developed for the preliminary research study which focused
on the influence of recreational fishing on health and well-being. The survey included
measures of physical activity, outdoor activity participation, recreational fishing effort,
seafood consumption, health and well-being, and quality of life. Question styles
included multiple-answer, binary, 5-point Likert scale, and open questions. A first
draft consisting of 92 items was reviewed by an expert panel to ensure content and
face validity. Recommendations made by the expert panel were then implemented
and a second draft was produced, consisting of 110 items.

Step 2. Ethics submission and approval

The questionnaire and an ethics application form were submitted to the Curtin
University Human Research Ethics Committee in August 2011. Ethics approval (RD-
25-2011) was received in September 2011 which allowed for the test-retest study
and piloting of the questionnaire to commence.
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Figure 1: Summary of stages for questionnaire development.

Step 1. Development of questionnaire items

Identification of the First draft Review by expert panel Second draft
guestionnaire’s main and recommendations
items implemented

Step 2. Ethics submission and approval

Questionnaire Changes made Resubmission to Ethics approval
submission to —» according to ethics = ethics B
ethics feedback

Step 3. Test and retest study

Test by convenience Retest by same Data analysed for
sample sample repeatability

b4

b4

v

Consultation with expert panel and
recommendations implemented

Step 4. Pilot study

Intercept surveys conducted in Perth and Recommendations made for extended
Exmouth with a random sample of 40 * research
participants

Step 3. Test and retest study

A test-retest study was conducted to assess the reliability of the survey instrument,
that is, the extent to which the questionnaire was able to produce the same results on
repeat administration. A convenience sample of 21 participants aged 18 years and
over was invited to complete the questionnaire on one occasion and then two weeks
later. Data analysis was aided by the Statistical Package for Social Sciences (SPSS
Version 19.0), and consisted of paired sample t-tests to measure the reliability
between the test and retest and kappa statistics for questions with categorical
responses. Consultation with the expert panel confirmed that the results received

from the test-retest study were appropriate.
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A final review of the questionnaire was completed by the expert panel. The panel
recommended the adoption of a national tool for the measurement of physical activity
instead of the International Physical Activity Questionnaire which significantly
reduced the length of the questionnaire. Questions about outdoor recreation
participation and recreational fishing effort were refined, and further questions about
health and well-being were added. These amendments resulted in an 86 item
guestionnaire which was used for the pilot study.

Step 4. Pilot study

A pilot study was conducted in both metropolitan and regional locations to determine
whether the questionnaire was appropriate for the target group. In the metropolitan
area, the questionnaire was piloted among staff and students at Curtin University,
which has a population of 34,000 students and 3,000 staff (Curtin University 2010).
Data were collected via intercept at the main campus in Bentley.

The questionnaire was also piloted in Exmouth, a town located approximately 1,270
kilometres north of Perth with a population of 2,400 residents (Shire of Exmouth
2011). The questionnaire was administered via intercept methods at the Exmouth
Boat Harbour and a local tackle store. The questionnaire, accompanied by an
information sheet, was given to a random sample of 40 participants. People aged 18
years and over were invited to complete the questionnaire on intercept or complete at
a later time and return it in a reply-paid envelope. A total of 29 valid surveys were
returned.

Quantitative data was analysed using Statistical Package for Social Sciences (SPSS
Version 19.0). Qualitative data were analysed thematically using an inductive data
reduction method to assess any trends or themes that emerged.

Note: The aim of this preliminary study was to develop a valid and reliable survey
instrument that could be administered Australia-wide. It should be noted that
although the resultant measurement instrument could be administered nationally, the
results from the trial cannot be generalised beyond those participants included in the
study. It is expected that if conducted on a nationally representative and significant
sample size, the use of this survey instrument would enable perceived quality of life
and specific areas of health benefits to be revealed. Additionally, the role of
recreational fishing in providing additional seafood for consumption would also be
revealed. There are known health benefits associated with seafood consumption for
general health and the prevention and management of chronic conditions including,
coronary health disease, rheumatoid arthritis and other inflammatory conditions,
mental health and some cancers.
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[ 7 RESULTS AND DISCUSSION

7.1 Literature review

The results of the literature review confirm that there had been little research into
identifying and quantifying the health and well-being benefits of recreational fishing.
The analysis of the constructed database of 20,386 references revealed that 705
pertained to health, well-being and outdoor activities. Table 6 shows the number of
health and well-being articles classified by the main category / focus of each article.

Table 6. Classification of health and well-being articles reviewed.

Categories Number of articles (n)
Family/ children/ youth 260
Physical activity 174
Disability/ disease 121
Seniors 61
Recreation 55
Nature/ greenspace 43
Outdoors 34
Sport 31
Antisocial behaviour 15
Recreational fishing 3
Seafood consumption 2
Total 705

Within the 20,386 reference database developed as part of this project, 103 articles
mentioned recreational fishing. Table 7 shows the main focus or foci associated with
recreational fishing within the 103 articles. (Note: more than one category was
mentioned in several articles hence the number of associated topics exceeds the
number of articles) The results show that only three published articles discussed the
health and well-being aspects of recreational fishing.

The three articles referring to recreational fishing and health and well-being did not
reveal the data required to support specific health or well-being benefits. Two were
very specific relating to cardiac alterations induced by a fish-catching diving
competition and perceptions of recreational fishing boat captains (with regard to fish
consumption advisories). The article most closely related to the theme of this scoping
study was a European study detailing the benefits and constraints of outdoor
recreation for people with physical disabilities (inferences from recreational fishing).
In this paper Freudenberg and Arlinghaus (2009) revealed that despite the additional
constraints that may confront disabled anglers, the motivations for recreational
fishing were the same as those for non-disabled anglers.

Other articles of interest, though not directly related to the scope of this study,
included the allocation urban activity spaces and how this may influence adolescent
emotion health and drug use, safety of consumption of recreationally caught fish
(specifically contamination with polybrominated diphenyl ethers (PBDE)), and
compliance to consumption advisories. The vast majority of articles that referred to
recreational fishing were concerned with stock assessments, allocations,
sustainability, potential for tourism, and even recreational fishing techniques.
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Examples of some of these are: fish welfare: a challenge to the feelings-based
approach, with implications for recreational fishing; swallowing the bait: Is
recreational fishing in Australia ecologically sustainable?; impact on indigenous
species biodiversity caused by the globalisation of alien recreational freshwater
fisheries; recreational pursuits on marginal farm land: a discrete-choice model of Irish
farm commonage recreation; the effect of shoreline recreational angling activities on
aqguatic and riparian habitat within an urban environment: implications for
conservation and management; fishing in the neighbourhood: understanding
motivations and constraints for angling among Minneapolis-St. Paul, Minnesota
metro residents; contrasting pragmatic and suffering-centred approaches to fish
welfare in recreational angling; economic valuation of inland recreational fisheries:
empirical studies and their policy use in Norway; and socioeconomic implications of
recreational shore angling for the management of coastal resources in a
Mediterranean marine protected area.

Table 7: Main topics linked with recreational fishing in published articles

Categories Main topics linked with recreational fishing(n)

Marine or fish 45

Commercial or other fishing

Recreation

Nature/ green space

Health and well-being

Physical activity

Sport

Seafood consumption

Outdoors

Disability/disease

Family /children/ youth

Antisocial behaviour

NIN|W
-le—\l\)Nwoooowwb\l

H
\'

Total

Articles that had a health and well-being focus covered a wide range of topics
ranging from outcomes after oncology treatment to childhood and obesity. Articles
included: swapping car for bike reaps health benefits; go play outside: to promote
health, parents should push children into outdoor activities this summer; physical
activity, cardio respiratory fitness, and obesity among Chinese children; outdoor
activities improve mental and physical health; optimising exercise in the over 60s:
targeting both bone and heart health?; effect of a 4-year workplace-based physical
activity intervention program on the blood lipid profiles of participating employees: the
high-risk and population strategy for occupational health promotion (HIPOP-OHP)
study; outdoor exercise reduces the risk of hypovitaminosis D in the obese; health-
enhancing physical activity and sedentary behaviour in children and adolescents; and
aerobic resistance, functional autonomy and quality of life (QoL) of elderly women
impacted by a recreation and walking program.

One article that tried to make a connection with outdoor recreation states that dhe
presence of living things makes us feel good6 (Petty 2004). The author described
three levels of involvement as looking at nature, having nature close by and finally
interacting with nature. All three were linked to health benefits although interacting
with nature involving physical activity included the additional benefit of improved
cardiovascular health.
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In summary, while there is little published research looking at the link between
recreational fishing and health and well-being, an extended search into outdoor and
nature based recreation revealed some areas that may benefit from further
investigation. Physical activity and exercise are known to have health benefits
including the management of body weight. When physical activity is carried out
outdoors Vitamin D is obtained from the sun. Furthermore, there is often an implied
mental health bene f i t from interacting with nat

ur e

good?o. Any ot her extr ap dalthe unigopemutntianal betefitea e e d

of consuming seafood and the role of recreational fishing in provision of dietary
seafood.

7.2 Results of Australian audit

The results of the Australian audit reflect the personal communications held with
numerous industry representatives. Every reasonable effort was made to contact key
stakeholders around Australia.

The following discourse highlights the main benefits of recreational fishing. While
these are difficult to quantify, a clear emergent body of evidence is seen in the areas
of youth development, mentorship and the role for seniors. Evidence also supports
recreational fishing as a beneficial physical activity for the prevention and
management of some medical conditions, for those with disabilities and for good
mental health. Throughout most of the activities and programs discussed there is
strong support from volunteers and the resultant building and sustaining of
communities.

7.2.1 The public interface

Within the recreational fishing space there are many media communications about
recreational fishing for the general public. A vast range of public interest supports
programs ranging from Deadliest Catch and Extreme Fishing to state or locally based
programs. Many mainstream weekend newspapers have fishing sections and there
are also a range of magazines with a recreational fishing theme. John Curtin of The
Australian Anglers Association (WA Division), is an example of an individual
providing regular mainstream media contact promoting recreational fishing. Peter
Gibson of the New South Wales (NSW) Council of Freshwater Anglers coordinates
an electronic newsletter of all the latest news and special interest articles for
recreational fishing with a readership of over 3,000 recipients in Australia. Professor
Alexandra McManus from the Centre of Excellence for Science Seafood and Health
(CESSH), Curtin University, has broad experience in media health messages and
during the course of this research study has been interviewed many times for print
and radio media promotions. These national communication approaches are critical
in the transfer of knowledge between the many recreational fishing groups around
Australia and importantly to the general public.
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7.2.2 Outdoor recreation for children

A number of programs for youth were identified in the systematic review. Christopher
Makepeace of t he Amateur Fi sher mendt@my Assoc
summed up very well the common drivers for youth identified in the review as: health,

well-being and diversionary programs. Several examples are listed below.

TheHey Kids Let 6s Gawashkdgedwthimsghodsnncagviderange of
applications including:

Outdoor education program

Previous Fishcare program

Marine studies course

Learning Skills i IT, reading, writing

Social skills and community need

Positive behaviour program reward

Connection to local environment

Life Skills

Passing on own skills and interests

Enhancing existing mentor program

Opportunity to involve whole school, feeder school and wider community
Alternative to competitive sport

Activity for Gpecial educationdkids

Water awareness leading up to Christmas.

A-—Aa-_Aa_Aa_a_8_9_9_98_42_-49_9a_-°a_-2-2

Figure 2: Hey Kids Letébés Go Fi sh
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The students first joined Mr. Waters and a group of students in the Marine Studies
room for a lesson on fishing knots, techniques, safety, ethics and fishing for fun.
They were then issued with Shakespeare Rods, Abu Garcia Reels and Berkley

Lures, hats, stickers and other fishing paraphernalia courtesy of Pure Fishing,
NSW Fisheries and Fishing Tackle Australia.

The buzz of excitement was clearly evident as all would be fishers walked down to

the river where the High School students and Primary students all mixed together

and enjoyed an afternoon of angling pleasure. Andrew Hughes (yr 9), Jess Wilkes

(yr 9) and Douglas Robinson (yr 7) were particularly helpful netting fish and retying
new rigs for the younger ones.

Written by: Tony Waters, Marine Teacher, Macksville High 2011

A

Results of a school summary survey conducted onthe Hey Ki ds Letds Go
Program were generously provided by Doug Joyner, Australian Fishing Trade
Association (AFTA). The survey yielded 118 responses from 40 high schools, 72

primary schools, one K-12 school and 5 other organisations. All responses agreed

that the program was rewarding and enjoyable and 100% of those that completed the

program agreed it made children aware of responsible fishing practices. The

feedback received was overwhelmingly positive (see Figures 2 and 3).

Figure 3: Hey Kids Letds Go Fi sh
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The school staff has been surveyed to gauge their views about the success of the
program and future directions that could be taken. All staff that responded were
enthusiastic for the program to continue next year. ldeas for other activities using
the equipment have also been suggested. These include class outings linked to
classroom studies; interest groups; a girls program; rewards for 100% behaviour
point achievers; camping program,; Fat
and peer support groups.

We are grateful for the opportunity thatthedde y Ki ds L e topregrad o
has given our school and we look forward to future activities using the equipment.

Written by: Debra Sharpe and Michele Doyle 2011

Based on the feedback received from Hey Kids Let 6 s Go , &grogram entgled
Fishing 4 Friends (see Figure 4) was run within a school environment. The following
school report quote provided further insight into the potential of recreational fishing to
develop mentorship and deter antisocial behaviour.

OFi shing 4 Friendsd was initiated as
submission to the AFTA dHey Kids Lets Go Fishingdproject was successful and we
received 30 fishing rods and reels plus hooks, sinkers and tools.

With two teachers ready to operate the program and several staff supporting them,
the program was put into place. 10 boys identified with welfare needs were chosen
to participate. Another 10 boys identified as excellent role models were chosen as
their fishing friends. The students had to show significant improvements in their
classroom and playground behaviours to attend each fishing trip. Their progress is
tracked via the schools RISC data collection software as well as display charts and
regular meetings. Thei émdsdé al so help keep t hg
encouragement and support.

Figure 4: Fishing 4 Friends.
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Outside the school environment building peer relationships, providing behavioural
incentives and building self-esteem were outcomes regularly reported by course
coordinators. RecfishWest, for example, run fishing clinics within a school
environment oras cl ass sessions | abelled OBrainstorm
marine issues in groups assigned to either positive or negative outcomes. Other
programs such as the ORunts of the Litterdo |

children that may be struggli ng at school, to shine. O0Youth
at building the self esteem of youth aged around 15 years who have been identified
as Oat ri sko. Frank Prokop, Recfi shWest, n o

breakdown of gender stereotypes and the importance of grandparents, grandmothers
in particular, in passing along fishing skills and knowledge. Christopher Collins
(VRFish) echoed the same message of intergenerational knowledge transfer. The
following feedback from the Fishing 4 Friends program highlights the importance of
these relationships.

The wider community has also been involved in the fishing trips. We have the
president of the local RSL Fishing Club join us for each trip to provide expert help
to the boys. He gives his time freely and has been an excellent male role model for
them. Our P&C president has also helped out on several occasions providing us
with a free sausage sizzle and an extra pair of hands. Another parent has helped
on occasions. The local Nursing Home joined us on one trip and the boys helped
the elderly residents cast out and enjoy an afternoon by the river.

Fishing 4 Friends

There are annual recreational fishing events held in many states. In Moreton, Sunfish

Queensland holds school fishing trips which involve around 150 children. These are

used as incentives for student behaviour and promote the ability to make friendships

outside school. They also allow seniors to pass on skills to students and encourage
community engagement . J udlyt 6Lsy nanlel od b oSuutn f g estht
being active combined with the consumption
Tasmania runs the Take a Kid Fishing program derived from a national program

modified by Mark Nikolai.

Townsvill eds AnnuaClass liseel Flure5) & an ekentsatiractmg
300 to 600 kids each year and provides education in fishing and initiatives including:
How to Fish (under instruction by ANSA and other volunteer members)

How to Care for Your Catch

How to Measure and Handle Fish and Crabs

How to Catch and Release

How to Share the Experience with Others

Responsibility for the Environment

Dangers of Environmental Neglect and Abuse

How to Have Fun while doing all of the above.

E
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Trevor Fuller and Ron Poole, both Townsville Sportfishing Club and Australian
National Sportfishing Association (ANSA) members, are responsible for the
organisation of the annual event. Thousands of dollars of infrastructure and prizes
support these very enthusiastic children and their minders in experiencing
recreational fishing in a responsible, enthusiastic and caring manner. Catch and
release is strongly promoted and over 90% of all captures are released in spite of
prizes for legal fish kept and weighed. Prizes are also given for cleanup efforts to
promote care of the beach environment. The success of this event is based on ANSA
concepts, combined with a changing and caring attitude of responsible recreational
fishing, which includes environmental awareness and support.

Figure 5: Townsville Annual Fishing Classic.

The communication of key messages is extended through the Townsville Fish
Stocking Society. Fish stocking of various species throughout Australia is not new
however in Townsville the stocking of Barramundi (Lates calcarifer) has opened a
new range of initiatives. With all fish used in stocking tagged by ANSA members, the
dispersal and growth of these fish demonstrates the range and replenishment the
program delivers to the region (see Figure 6).

This program has attracted considerable recreational participation plus participant
from the James Cook University (JCU) who are researching and monitoring the
program in collaboration with the Australian Institute of Marine Science (AIMS)
projects.

JCU programs related to fish stocking include:
Environmental analysis of urban flow regimes
Pollution control, levels of impact on fish
Food chain impact and regeneration
Stocking levels, growth rates

Heavy metal impacts on the environment
Fish quality, dispersal trends.

e
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Figure 6: Townsville Restocking Society.

Fishcare Victoria runs regular events that educate people on sustainability,
compliance with regulations and also support selected community groups such as
the disabled and seniors. A one-day fishing trip exclusively for women is currently
being planned. Most recreational fishing clinics and events rely heavily of the support
of volunteers and as such play an important role in building community awareness.

In addition to the clinics and events detailed herewith, there are many opportunities
for families and children to learn to fish and build their skill base with the help of
professional fishing instructors and guides. Steve Williamson, of the Professional
Fishing Instructors and Guides Association, provides insight into the enormous
numbers of children that are learning to fish through these channels. One member of
the association taught 300 children to fish in just one week of January 2012. Within a
carnival environment, it is not unusual to teach 100 children the basics in one day.
Professional instructors play an important role in teaching children to fish that may
not have access to an adult who can pass on fishing skills and knowledge.
Furthermore, these provide a service to people who want to learn to fish outside of
structured programs or community events.

Many of the stakeholders in teaching fishing, whether volunteer or professional, note
that o6itds not just about fishing; itéds

7.2.3 Additional educational programs

Pam Elliot, of Woodbridge Marine Discovery Centre, is the central contact for the
Marine Discovery Centre Network of Australia. These Centres include: Henley Beach
Marine Discovery Centre (SA), Queenscliff Marine Discovery Centre (VIC), Bondi
Beach Marine Discovery (NSW), Dolphin Discovery Centre (WA), Ballina Marine
Discovery Centre (NSW), Hastings Point Environments Field Study and Resource
Centre (NSW), Sapphire Coast Marine Discovery Centre (NSW), Thursday Island
Marine Discovery Centre (QLD), Central Coast Marine Discovery Centre (NSW),
Reef HQ Aquarium (QLD) and the Naturaliste Marine Discovery Centre (WA).
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These Centres interface with the general public and provide reputable information
and resources.

The Naturaliste Marine Discovery Centre (NMDC) in WA has a suite of resources

available on the NMDC website. The Beachcombers Education Kit is available both

online and in hard copy. The Marine Waters Teacher Education Resource Suite is

available online and has a sustainability focus with lesson plans including the impact

of plastic on waterways, managing a fishery, sustainable shores, planning a safe

fishing trip, and hook line and sinker which makes specific reference to the economic

and social benefits of recreational fishing. Lesson plans are supported with a range

of posters, articles and presentations. A
Fishingd is available online for young fis
devel ops bi oregion gui des for recreational
s k e | e prognam dwhereby recreational fishers can aid fishery researchers to

determine the health of fish stocks.

The Woodbridge Marine Discovery Centre in Tasmania has also developed
educational resources with approximately 800 students taking part in these programs
each year:

1 Sustainable fisheries for Grade 7 and 8 students: with practical activities in the
Centre and at sea students explore different fishing techniques such as how to
be safe at sea and find out about past and current fisheries management
practices. Students discuss the need for sustainable management of our
recreational and commercial fisheries as well as the role of science in this
decision-making.

{1 Food from the Sea for Grade 7 and 8 students: examines commercial and
recreational fisheries around Tasmania and how we use the products from the
sea not only for food but in medicines, sun cream, aquaculture food and
fertilizers.

The Centre of Excellence for Science, Seafood and Health (CESSH) a national
centre located within Curtin University has primary, secondary and vocational
educational resources. Primary resources have a recreational fishing theme in the
form of an online fishing game where children fish for their omega-3 essential fatty
acids requirements.

7.2.4 Health and well-being

It is established that the primary motivation for Australians to partake in recreational
fishing is to relax and unwind (Ormsby 2004). Recreational fishing reduces stress
and has a profound influence on long term health outcomes. One Australian program
aimed specifically at positive health outcomes is the Pink Fly Fishers (PFF). The PFF
is a national program instigated by Recfish Australia and funded by the FRDC that
aims to help women who have had mastectomies or related surgeries. The muscles
and related soft tissue affected by mastectomy-type procedures, (typically due to
cancer) benefit from the casting action used during fly fishing. Recfishwest provided
the pictures presented in Figures 7 and 8 of Pink Fly Fishers on the Swan River.
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Figure 7: Pink Fly Fishers on the Swan River.

Figure 8: Pink Fly Fishers on the Swan River.

RecfishWest noted during the running of the program, participants had the
opportunity to interact socially before, during and after fishing.

It should be noted that fly fishing is poular worldwide and is currently the most
popular form of post breast surgery recreational therapy in the United States of
America (Prokop, 2011).

In Australia, dragon boat racing is anotehr common form of recreational therapy for
women recovering from breast surgery or related treatments that impact on the
musculature and other soft tissues of the upper body. The participants, known as the
The Amazons, interact socially before and after racing.
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