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This study examined the psycho-physical demands experienced by Aboriginal and Torres Strait Islander women
during several Traditional Indigenous Games (TIGs). Women engaged in three TIGs (Kai Wed, Ilye, Edor) with
psycho-physical demands (i.e. heart rate; movement distance and speed; rating of perceived exertion, RPE) re-
corded. Significant differences were noted between TIGs with Ilye inducing greater maximum and average

heart rate (5-14 %), absolute and relative distances (146-282 %), speed (3-29 %) and lower RPE (48 %) compared
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to Kai wed and/or Edor. Results will guide future, culturally relevant interventions to improve physical activity
levels and health outcomes for Aboriginal and Torres Strait Islander women.
© 2025 The Author(s). Published by Elsevier Ltd on behalf of Sports Medicine Australia. This is an open access article

under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Practical implications

» Aboriginal and Torres Strait Islander women experience unique
psycho-physical demands during different TIGs.

 Familiar TIGs induce moderate-high levels of psycho-physical stress
recommended to improve cardiovascular health.

 The inclusion of activities with cultural significance (TIGs) into PA re-
gimes may contribute to greater compliance for Aboriginal and Torres
Strait Islander women.

 Exercise practitioners are encouraged to prescribe TIGs and support
Aboriginal and Torres Strait Islander women's physical, cultural and
health needs.

1. Introduction

In Australia, Aboriginal and Torres Strait Islander women have a 10-
year lower life expectancy when compared to non-Indigenous women.!
This disparity was reported to result from the high prevalence of cardio-
vascular disease risk factors including physical inactivity? as well as
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intergenerational trauma related to colonisation.? To address this racial
inequality and improve Aboriginal and Torres Strait Islander health,
several studies have implemented structured programmes with varying
results and participatory rates.*"® For example, a 12-week group-based
sports and gym exercise session improved metabolic, anthropometric,
and fitness variables, as well as increased participation by Aboriginal
and Torres Strait Islander men.? In contrast, a combined exercise and
nutrition workshop intervention resulted in modest reductions in
body mass, blood pressure and body mass index, but low attendance
rates and limited engagement by Aboriginal and Torres Strait Islander
women.® To address low participation rates with First Nations people,
especially women,®” studies have incorporated cultural norms and
values to significantly influence positive health outcomes.® Whilst
prior studies have highlighted the positive effects of exercise or physical
activity (PA) with cultural integration, they have been limited to studies
of Aboriginal and Torres Strait Islander men.*> Previously,” we reported
that racism and shame were unique barriers for Aboriginal and Torres
Strait Islander women to undertake PA with fun, culture, and involve-
ment with other First Nations people being important facilitators.
Before Australia was colonised, Indigenous communities played Tradi-
tional Indigenous Games (TIGs) for enjoyment, but also to enhance
physical fitness components, essential for survival.'®!! The games also
provided an opportunity to learn, appreciate, and experience different
aspects of Aboriginal and Torres Strait Islander culture, as well as pro-
vide an opportunity to improve social interaction.!®!! Whilst TIGs
were mainstream PA for past generations,' "' recently Aboriginal and
Torres Strait Islander women expressed concerns about the intensity
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of some TIGs® that may be a limiting factor for future use in PA
programmes. The aim of this study was to determine the psychologi-
cal/mental (e.g. self-rating of exertion/effort) and physical (e.g. heart
rate, HR) demands (i.e. psycho-physical demands) of three common
TIGs for Aboriginal and Torres Strait Islander women.

2. Methods
2.1. Participants

Thirteen Aboriginal and Torres Strait Islander women (age 31.5 +
8.7 years; height 164.8 £ 4.8 cm; mass 81.1 &+ 15.0 kg) from local com-
munity groups living in North Queensland Australia were invited to par-
ticipate in this study. All women met the following inclusion criteria:
1) not pregnant; 2) exhibiting one or more cardiovascular risk factors
(e.g., smoking, alcohol consumption, high body mass, physically inac-
tive, high blood pressure); and 3) aged between 18 and 70 years.
Local institutional Human Research Ethics Committee approval
(H8490) was obtained and participants provided written, informed
consent prior to participation.

2.2. Study design and materials

This study was part of a larger study® and followed best practice re-
search with Aboriginal and Torres Strait Islander participants'® includ-
ing consultation with the community and inclusion of a cultural
mentor and local Aboriginal woman to support the primary researcher,
an Aboriginal woman (Gamilaraay and Kuku Yalanji). As described
previously,® six TIGs (i.e. Buroinjin, Edor, Ilye, Arrkene Irreme, Noongar
Wana, Kai Wed) from a national resource of Australia and/or Torres
Strait Indigenous games,'"!? were selected by the primary researcher
for consideration based upon their appropriateness for women to play,
and their physical demands, determined via a desktop needs analysis.'*
Each game was categorised via the needs-analysis as low- (50-60 %
maximum HR), moderate- (70-80 % maximum HR) or high-intensity
(80-90 % maximum HR) to reflect the likely physical requirements for
each TIG as part of the larger study.® Without knowing the intensity of
the TIGs, participants selected one low-intensity (Kai Wed; origin =
Torres Strait), one moderate-intensity (Ilye; origin = Central
Australia), and one high-intensity game (Edor; origin = Far North
Queensland) to complete within the current study. Kai Wed was a ball
game that was similar to volleyball where the ball was kept in the air
for as long as possible. Ilye was a running game of two teams where
teammates threw a frisbee (instead of a boomerang) to each other to
score a goal at the opposite end of the field (and avoid it being
intercepted or dropped). Edor was a chasing/tagging game where team-
mates ran to the other end of the field without getting touched/tagged
by the opposite team.!?

2.3. Procedure

Before commencing the TIG session, each participant was pre-
screened using a standardised medical questionnaire (e.g. physical ac-
tivity level) and physical assessments (e.g. height, mass, waist circum-
ference and resting systolic/diastolic blood pressure).'® Following pre-
screening, participants completed a standardised, dynamic warm-up
(e.g. high knees, back kicks, lunges, squats, light jog) for 5 min and
then participated in all three TIGs within the same session (~90 min).
The session commenced at 09:00 with each TIG separated by 5-10
min of passive recovery, as determined by the participants' readiness
through verbal communication and time to complete the post-game
feedback including: (1) their rating of perceived exertion/effort
(RPE)'S; (2) what they liked about the TIG; (3) what they did not like
about the TIG; and (4) whether they would play this TIG again, and
why. At the end of the session, participants completed a standardised
five-minute warm down of static stretching.
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24. Data analysis

The physical demands of the TIGs were recorded by a telemetric sys-
tem (POLAR TEAM PRO, Polar Electro, Kempele, Finland) that included
HR monitor, accelerometer, gyroscope and global positioning sensors
to record data at 200 Hz (Polar Team Pro, 2019). The system was re-
ported to be valid and reliable for the recording of HR'” and speed and
distance in an outdoor environment.'® The following psycho-physical
demands were examined for each TIG: 1) RPE; 2) average and maxi-
mum HR; 3) the time spent within pre-determined, age-predicted, HR
zones; 4) total distance covered; and 5) peak and average speed experi-
enced. Comparisons of psycho-physical demands between all TIGs were
conducted using Friedman's tests and post-hoc Durbin-Conover
pairwise comparisons. The post-game feedback was collated and the-
matically analysed (i.e. familiarisation, coding, generation, review,
defining/naming, and writing).'®

3. Results

Participants experienced significantly different maximum HR during
the TIGs with the greatest being achieved during Ilye and the lowest
during Kai Wed (Table 1). The average HR was significantly greater dur-
ing Ilye compared to Kai Wed and Edor (Table 1). Participants reported
a significantly lower RPE after playing Kai Wed when compared to both
Ilye and Edor (Table 1).

Participants covered significantly different distances during the TIGs
with the greatest being achieved during Ilye and the least during Kai
Wed (Table 1). Similar findings were noted for maximum and average
speed of movements with participants experiencing the greatest
speed during Ilye and the lowest during Kai Wed. No significant differ-
ence was noted between Kai Wed and Edor for maximum speed despite
significantly different average speeds (Table 1).

During Kai Wed and Ilye, participants spent the majority of the TIGs
within the lower HR intensity zones with these times significantly
higher compared to Edor (Fig. 1). Further, participants spent more
time within the higher intensity zones during Ilye compared to Kai
Wed and Edor (Fig. 1).

After completion of the TIGs, several common themes emerged for
what participants liked about the TIGs. Women liked that each TIG in-
volved teamwork, was fun, consisted of communication between each
other, had variable intensity levels (light and/or hard), was engaging,
and involved strategy and skill. The women mentioned that their poor
physical coordination, past physical injuries, confusing TIG rules, and
high intensity of some TIGs were aspects that they didn't like. Some
women highlighted that Edor was a difficult game to understand as

Table 1
The psycho-physical demands of each Traditional Indigenous Game played by Aboriginal
and Torres Strait Islander women.

Kai Wed Ilye Edor
Heart rate
Maximum — absolute (bpm)  153.2 + 135 175.1 + 204"  163.1 + 2941
Maximum — relative 773+65  884+103° 823+ 148%T
(% maximum)
Average — absolute (bpm) 127.1 £ 135 1415 +£19.0° 134.2 + 248"
Average — relative 644 +67 716 +96" 67.9 & 12.57
(% maximum)
Total distance covered
Absolute (m) 151 + 41 578 + 195" 235 + 11651
Relative/intensity (m-min~') 8.8 + 2.4 290 +9.7° 19.7 £ 95T
Speed of movements
Maximum (km-h™") 9.1+23 11.7 £ 3.0 114 + 5.0
Average (km-h™1) 0.6+ 0.2 1.9+ 07" 13+ 065"
Rating of perceived exertion 31+13 46+ 16" 47 £ 16

Values are mean + SD; bpm - beats per minute; m - metre; min - minute; km - kilometre;
h - hour.

* p < 0.05 vs. Kai Wed.

T p <0.05 vs. Ilye.
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Fig. 1. Time spent in each heart rate zone during each Traditional Indigenous Game.
*p < 0.05 vs. Kai Wed; 'p < 0.05 vs. Ilye.

they could not keep track of who was in. However, participants who
were familiar with Edor reported positive feelings towards the game
and feelings of nostalgia. The majority of women reported that they
wanted to play each TIG again.

4. Discussion

The current study identified the unique psycho-physical demands of
each TIG with distinct activity profiles (i.e. HR and speeds/distances for
each game) that induced at least a moderate degree of psycho-physical
stress. Teamwork, enjoyment, and variable intensity levels of activity
were likeable aspects for TIGs whilst coordination, injury history,
rules, and high-intensity levels of some TIGs were aspects that deterred
women from engaging. Importantly, most women reported that they
wanted to play each TIG due to positive experiences.

During the TIG review process,” women chose games that they were
familiar with and most likely based on their physical ability and pre-
sumed low fitness levels (as 92 % were not undertaking regular physical
activity from pre-screening self-reports).!> Through a desktop needs
analysis, Kai Wed was estimated to be a low-intensity activity however,
Aboriginal and Torres Strait Islander women experienced moderate-
intensity demands. Despite these higher-than-expected demands, Kai
Wed was considered to be a fun activity that required teamwork and
allowed the participants to build their confidence to participate in
other TIGs. Importantly, the intensity levels experienced during Kai
Wed were akin to those recommended to maintain and/or improve aer-
obic fitness and cardiovascular health.2° Similarly, Ilye and Edor resulted
in moderate-intensity demands with both TIGs representing PA intensi-
ties that exercise practitioners could prescribe to improve aerobic fit-
ness and cardiovascular health.?° Ilye required great amounts of
running, agility, and coordination, due to the specific attacking and
defending demands and resembled ultimate frisbee, a modern-day
game mimicking cultural use of boomerangs by Aboriginal and Torres
Strait Islander people. Interestingly, Edor was originally classified as a
high-intensity PA via our desktop audit® however, women experienced
moderate-intensity demands. This lower activity level may have re-
sulted from less engagement due to unfamiliarity with the TIG and/or
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its confusing rules. Subsequently, familiarisation sessions for TIGs may
be essential to introduce, or remind, Aboriginal and Torres Strait Is-
lander women to specific TIGs and enable them to engage fully for phys-
iological benefits.

Regardless of the TIGs undertaken, participants experienced positive
emotions during the TIGs with the unique integration of culture with PA
likely crucial to increase participants' future engagement and level of
PA.2! Several studies have reported the important benefits of First Na-
tion people engaging in cultural activities that also provide a form of
PA3?2 The current study provided further support with TIGs resulting
in the completion of moderate-intensity activities at a level recom-
mended for health benefits.>> Regular engagement with TIGs could pro-
duce significant cultural and long-term health benefits for Aboriginal
and Torres Strait Islander women (e.g. reduction of cardiovascular dis-
ease risk factors?*) that remain to be examined in future studies.

5. Conclusion

The current study identified that Aboriginal and Torres Strait Is-
lander women liked engaging with each TIG that induced unique,
psycho-physical demands (e.g. HR, speeds/distances, RPE). All TIGs re-
sulted in participants experiencing at least moderate-intensity activity,
a level recommended for health benefits. Future implementation of
TIGs as a cultural PA programme may enhance engagement in PA and
improve cardiovascular and overall health benefits for Aboriginal and
Torres Strait Islander women.
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