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 Small-sided games (SSG) are popular in team sports training because they are thought to 

promote physiological, kinematic, and tactical benefits. Researchers in the football codes 

often use this as a rationale for conducting SSG-related investigations. However, the 

prevalence of SSG has not been scientifically documented in rugby union (RU). Therefore, 

the purpose of this study was to examine the prevalence of SSG in RU and develop 

understanding of how SSG are implemented in RU practice. An anonymous, multiple-choice 

electronic survey including a proposed consensus definition was dispersed globally through 

email and several social media platforms. The survey was launched and re-distributed six 

times at regular intervals over a one-year period. One hundred and fifteen responses were 

collected from various RU coaching strata. The respondents ratified the proposed 

definition, identifying SSG as modifiable methods representative of the full game, which 

can be used to target various training outcomes. Ninety-nine percent of survey participants 

used SSG. The largest cohort was characterised by ≥5 years of coaching experience (n = 

76; 66% of sample) in New Zealand (n = 89; 77%), fulfilling the role of head coach (n = 

61; 53%) to male RU players (n = 79; 69%). Eighty-five percent of coaches (n = 98; 85%) 

reported using SSG every 1 to 3 sessions. 3v3 (top 1) and 5v5 (top 3) were the most popular 

formats. These formats were used to improve technique (n = 30; 26%) and promote fun (n 

= 29; 25%). SSG are widespread and frequently used by New Zealand RU coaches through 

involving different numbers of players. RU staff have a uniform conceptual understanding 

of SSG. The implementation of SSG is related to coaching roles. Meaningful differences in 

the implementation of SSG are plausible in RU practice depending on playing levels, 

coaching experience, player sex, and geographic location.  
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1. Introduction  

Small-sided games (SSG) are modified versions of team sports, 

or non team sport-specific games, lauded and prescribed for their 

potential to concurrently enhance physiological, technical, 

tactical, as well as social qualities in a sport-specific manner 

(Aguiar et al., 2012; Davids et al., 2013; Fernández-Espínola et 

al., 2020; Gabbett et al., 2009a; Hammami et al., 2017; Kinnerk 

et al., 2018). Interest in SSG has increased in the last two decades 

as evidenced by the body of research examining SSG for general 

use and in specific sports. Rugby union (RU), however, remains 

understudied in this research area (Aguiar et al., 2012; Bujalance-

Moreno et al., 2018; Fernández-Espínola et al., 2020; Gabbett et 

al., 2009b; Halouani et al., 2014; Hammami et al., 2018; Harrison 

et al., 2015; Hill-Haas et al., 2011; Impellizzeri et al., 2006; 

Kinnerk et al., 2018; Sarmento et al., 2018).  

Researchers in a variety of sports, including basketball, 

lacrosse, handball, Gaelic football, volleyball, soccer, and RU and 

league have consistently alluded to the popularity of SSG in 

training practice. This notion of common practice-based use has 
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in fact generally served as a prelude to the scientific rationale for 

examining SSG outcomes (Abrantes et al., 2012; Belka et al., 

2017; Conte et al., 2017; Gabbett, 2008; Gabbett et al., 2010; 

Hauer et al., 2018; Mangan et al., 2019; Weakley et al., 2019). 

The evidence shows that SSG generally improve various fitness, 

skill, and tactical markers (Hammami et al., 2017; Kinnerk et al., 

2018). Yet the quantitative data available is not definitive on all 

accounts (Kinnerk et al., 2018), nor do SSG replicate match 

intensities in all contexts (Tee et al., 2016). Incorporating the 

specific performance context might mitigate the documented 

discrepancy between training and match demands (Campbell et 

al., 2018; Hartwig et al., 2011; Tee et al., 2016) in the pursuit of 

planned success (Tee et al., 2018).  

RU is a highly demanding, physical, tactical, and skill-based 

team sport, which taxes all energy systems and requires a 

complete and position-specific movement arsenal (Deutsch et al., 

2007; Duthie et al., 2003; Hogarth et al., 2016; McLean, 1992). 

Rugby competition is characterised by long-duration games (80 

minutes), consisting of repeated intermittent bouts of short-

duration high-intensity effort, interspersed with longer periods at 

lower intensity (Austin et al., 2011; Hogarth et al., 2016). The 

specific game demands consist of a multitude of activities 

including running, passing, tackling, mauling, kicking, jumping, 

and scrummaging (Deutsch et al., 2007).  

The body of knowledge regarding rugby union SSG (SSGRU) 

is still in its infancy, with only a limited number of studies 

focusing on the RU-specific population. Within this specific 

performance-context, the efficacy of SSGRU, their design and 

constraint-factors, and the influence of player characteristics and 

feedback on internal and external loading, have been investigated 

(Chadwick et al., 2019; Gamble, 2004; Kennett et al., 2012; 

Taylor et al., 2020; Tee et al., 2016; Vaz et al., 2015; Vaz et al., 

2016; Vaz et al., 2012; Weakley et al., 2019).  The scarcity and 

heterogeneity of these studies severely limits inferences about the 

RU population regarding SSG. The presupposition of widespread 

use, as a scientific rationale, is in line with that of other team 

sports. However, here too, scant evidence of SSGRU prevalence, 

or details of its usage in RU training practice are in fact available 

(Hogarth et al., 2016; Zanin et al., 2021). Moreover, Thomas and 

colleagues (2013) have shown that the on-field application of 

effective game-based training can be more challenging than the 

literature suggests; the inclusion of these training methods into 

practitioners’ arsenals might not be self-evident. Thomas et al. 

(2013) suggest anchoring SSG into coaches’ education through 

peer-based support, to ensure effective implementation (Thomas 

et al., 2013).  

Despite the potential application of SSG to specific 

performance contexts, and the claims made about the widespread 

use of SSG in RU, the lack of evidence regarding its actual 

practice-based prevalence and implementation impinge on an 

evaluation of SSGRU real-world efficacy. Clearly, evidence-based, 

effective application of SSG could provide important technical, 

tactical, and physical benefits, within specific performance 

contexts in RU. The purpose of this study was therefore to 

establish an understanding of the actual current application of 

these training forms to RU practice, and to identify differentiating 

factors within its implementation, as well as potential asynchrony 

with the literature. In so doing, optimisation can be sought for the 

application of SSGRU, relative to their specific performance 

contexts.  

2. Methods 

This study entails descriptive research regarding the prevalence 

and implementation of SSG within the population of RU 

practitioners through stratification of the sample (n = 115) into 

various cohorts (Table 3). To this end, a questionnaire was 

developed according to methodological good-practice procedures 

for the development of surveys (e-survey), provided by Portney 

and Watkins (2009), as outlined below (Portney & Watkins, 2009). 

2.1. Developmental procedure  

The delineation of the research question was addressed by 

drafting six guiding questions to help direct the setup of the 

investigation (Table 1). These guiding questions were 

complemented by six hypotheses (Table 2), capturing the 

expected study outcome(s). The translation to a questionnaire 

outline was bound to the options available in the Qualtrics Online 

Survey Software (Qualtrics, 2019). Portney and Watkins (2009) 

was consulted regarding the identification and selection process 

of instruments (Portney & Watkins, 2009).  

Qualtrics Survey Software was selected for methodological 

convenience and global reach. The design of the instrument was 

guided by the Qualtrics software workflow (Qualtrics, 2019). All 

preliminary drafts were presented to all co-authors for review and 

adjustments were made through discussion. Upon consensus, the 

pilot survey was presented to six peers, i.e., sport science 

researchers and coaches involved in RU, for testing and revisions. 

Feedback was incorporated to finalise the e-survey. 

 

 

Table 1: Guiding questions for formalising the research question 

Guiding questions 

1. How widely spread is the use of SSG in RU training practice? 

2. What are SSGRU generally used for in RU training practice? 

3. How frequently are SSG used in RU training practice? 

4. Which SSGRU formats are most popular? 

5. What are the specific conditioning goals SSGRU are used for in training practice? 

6. Is there a relationship between RU coaching characteristics and the interpretation and implementation of SSGRU? 
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Table 2: Research question hypotheses 

Hypotheses 

1. SSG are used on every level in RU training practice. 

2. SSG are used for multiple reasons, including match-specific conditioning, game skills development and fun experience/ 

motivation. 

3. SSG are used more frequently with rising playing level. 

4. Mid-range SSG (5v5 – 9v9) are most frequently used.  

5. Match-specific aerobic conditioning is the main conditioning goal when applying SSG in RU training practice. 

6. Implementation and interpretation of SSG in RU will be dependent on coaches’ characteristics. 
 

 

 

The final survey consisted of 24 multiple-choice questions, in 

which click-to-select for pre-formulated absolute or categorical 

options,  drag-and-drop for top-x choice, sliding scale formats for 

percentages, and “Other” input boxes were provided, adhering to 

best-practice survey methodology (Portney & Watkins, 2009); 

ease of use (PC/smartphone), visual appeal, duration, and a 

uniform, yet non-identical ranking (randomisation) of available 

responses were built in. Multiple replies were possible for selected 

questions (e.g., top 5). The survey structure aimed at creating flow 

by first addressing simpler, participant-differentiating 

information, systematically followed by more topic-specific 

questions. Informed consent was integrated, and ethical approval 

was obtained through an institutional ethics committee 

(HREC[Health]2019#15). The survey concluded with an optional 

declaration of additional information. 

2.2. Dispersion  

RU coaching staff were selected as the target population, i.e., 

practitioners involved in the delivery of training to RU players. 

Initial dispersion was done on 07/08/2019, through email lists and 

social media (Facebook, Twitter, and LinkedIn) available from 

region coaches and staff involved in RU across a broad range of 

coaching levels. In addition, RU governing bodies, individual 

clubs, universities, and schools were randomly targeted via email 

in New Zealand, Australia, Argentina, South Africa, United 

Kingdom, mainland Europe, and Japan. These emails were re-

distributed six times on a regular basis over the course of one year.  

2.3. Analysis 

Qualtrics Online Software was used for data processing. Primary 

results were reported descriptively, based on a selection of outputs; 

absolute total (participants or choice) counts, and percentages of 

total survey sample size or relative to substrata. Mean ± SD were 

reported where appropriate. To identify any statistically 

significant relationships (ƿ ≤ 0.05), crosstabs were formed, and 

Pearson’s Chi-squared test (Chi2) was run and reported with 

degrees of freedom (Df). Cramér’s V Effect Size [ES] was 

included for practical interpretation of the results. A 95% 

confidence interval (CI) was also reported for within category-

comparison using the Wilson Score interval. For further analysis, 

including top one, two, and three sum choice count, and graphical 

outputs, data were exported to a Microsoft Excel 2016 spreadsheet.  

 

3. Results 

3.1. Definition 

The definition provided to the survey participants in order to 

establish an integral baseline understanding, referred to SSGRU as: 

“Any modified version of the full game of rugby (15 v 15), 

whereby through alteration of design variables like player 

number, playing area, time, and rules, a specific training outcome 

is pursued. The games should still be identifiable as rugby-related 

(rugby ball, contact, basic plays).” All but one survey respondent 

(99%) agreed entirely with this definition. A single coach (1%) 

agreed with the definition but felt that it needed to include 

reference to the “constraints-based” approach and “ecological 

dynamics”. 

3.2. Sample characteristics 

One test case and 115 responses (n = 115) were collected over a 

twelve-month period. Ninety-five respondents were still actively 

coaching. Eleven respondents coached on the international level, 

7 professionally (e.g., Super Rugby, Pro14), 19 at national level, 

34 locally, and 44 coached school teams.  Of these respondents, 

61 participants identified as head coach, 24 as strength and 

conditioning coaches, 19 as assistant coaches, and 2 as sport 

scientists. Nine identified as “other”, including a combination role, 

director of rugby, and school rugby coach. Mean coaching 

experience was 4.0 ± 1.2 years. Respondents had predominantly 

been active in New Zealand and Europe. A minority had coached 

in North and South America, Africa, Australia, or Asia. No 

responses were received from the Pacific islands (PI). One 

respondent coached on several continents. The sample 

distributions regarding coaching level and role, experience, 

location, and age-based target group are reported in Table 3. 

Seventy-nine respondents coached male rugby union players 

(69%), whereas five coached female players (4%). The remaining 

31 respondents coached both sexes (27%). 

3.3. SSG prevalence  

No statistically significant relationships were found between 

frequency of SSG implementation in RU and playing level, 

coaching experience, player sex, or geographical location. Nor 

were any of the player age categories statistically significantly 

related to SSG frequency. There was however a strong 

relationship with staff role (Table 4). Eighty-five percent of 
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Table 3: Distribution of respondents by strata characteristics (n) 

Coaching 

level 

International Professional National Local School 

11 7 19 34 44 

Coaching 

position 

Head coach Assistant S&C Scientist Other 

61 19 24 2 9 

Experience 

(years) 
1 1-3 3-5 5-10 10 

2 16 21 22 54 

Geographic 

location 

NZ Aus Eur Asia Afr SA NA PI Multiple 

89 2 13 1 3 1 5 0 1 

Age target 

group 

U6 U8 U10 U12 U14 U16 U18 U21 Seniors 

7# 12# 22# 32# 25# 21# 39# 19# 39# 

Note: S&C = Strength and Conditioning coach; NZ = New Zealand; Aus = Australia; Eur = Europe; Afr = Africa; SA = South America; 

NA = North America; PI = Pacific islands; U(x) = Under (age group); # Of total ‘choice count’ (n = 216): multiple categories optional. 

 

 

respondents (n = 97) reported using SSG regularly to very often, 

i.e., every one to three sessions. Only one school-level coach 

reported to be a non-user; thus, 99% of respondents reported using 

SSG in RU (Figure 1). Most international coaches (55%) used 

SSG every two to three sessions. Of the professional coaches, 

equal numbers (43%) used SSG every session and every two to 

three sessions. Forty-two and 47% of national-level coaches 

reported use of SSG every session and every two to three training 

sessions, respectively. The majority (71%) of local practitioners 

used SSG every session. School rugby coaches mostly used these 

training forms every session (41%), or every two to three sessions 

(41%) (Figure 3). With 44% (CI [31-57%]), local-level coaches 

were significantly overrepresented within the cohort of most 

frequent SSG users, whereas they were underrepresented with 14% 

(CI [7-28%]), in regular SSG use (ƿ ≤ 0.01). 

Stratification by coaching experience for frequency of SSG 

implementation shows a practically meaningful ES (Table 4), 

indicating nuance between categories (Figure 4). Fifty-six percent 

of coaches with more than ten years of experience applied SSG 

every session, most often. In contrast, inexperienced coaches did 

not use SSG every session. Rather, they were inclined to a more 

moderate use. Often and regular SSG use thereafter rises with 

mounting experience, to 83% by ten years of experience. These 

most experienced coaches are statistically underrepresented (9% 

[CI: 2-38%]) for moderate frequency SSG use (≥1/5 sessions) (ƿ 

≤ 0.01), whilst those with 3 to 5 years of experience have 

significantly higher values (46% [CI: 21-72%]) than typical 

within this frequency category (ƿ ≤ 0.05). 

Differences are evident between specific staff; 61% [CI: 48-

72%] of head coaches applied SSG every single session, which is 

significantly more often than coaches in other roles (ƿ ≤ 0.01). 

Consequently, head coaches form 67% of the total amount of very 

frequent SSG users. This is compensated by an atypical low 

proportion of head coaches (28% [CI: 18-40%]) using SSG 

“regularly” (ƿ ≤ 0.05). The opposite was observed with strength 

and conditioning coaches [CI: 43-79%], 63% of which 

implemented SSG at least once per three training sessions, which 

is more than typical (ƿ ≤ 0.01). However, an atypically low value 

of 21% [CI: 9-41%] was found for every session-use (ƿ ≤ 0.01) 

within this role. Forty-two percent of assistant coaches used SSG 

training “very often” and 42% used it “regularly” [CI: 23-64%]. 

 

 

 
 

Table 4: Relationship between population sample characteristics and SSG prevalence 

  Chi2 Df ƿ [ES] 

Playing level  21.00 16 0.179 0.214 Medium 

Coaching experience  21.60 16 0.157 0.217 Medium 

Staff role  49.00 16 <0.001* 0.326 Large 

Player sex  7.57 8 0.477 0.181 Medium 

Geographical location  23.60 28 0.700 0.227 Medium 

Player age U6 0.89 4 0.926 0.088 Small  

 U8 1.18 4 0.881 0.101 Small  

 U10 7.17 4 0.127 0.250 Medium 

 U12 1.99 4 0.737 0.132 Small 

 U14 5.31 4 0.257 0.215 Medium 

 U16 5.10 4 0.277 0.221 Medium 

 U18 1.94 4 0.747 0.130 Small  

 U21 3.60 4 0.463 0.177 Medium 

 Seniors 1.41 4 0.843 0.111 Small  

Note: *statistically significant relationship 
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Figure 1: SSG prevalence (% respondents) 

 

 

SSG formats were applied to all athlete age groups. One to 

two-thirds of coaches used SSG every training session within their 

respective target age group (Figure 5). Statistically different 

values were only seen in U10 coaches, who demonstrated 

disproportionately higher values for “seldom”, and lower values 

for “regular” SSG implementation than expected (ƿ ≤ 0.05). The 

lowest proportion of very often-users (36%) was found for U14 

coaches. SSG usage every one to three sessions seemed to fall 

from U10 to U14 (≤81%), when compared to 83 to 95% of 

coaches in other age categories. U21 coaches (95%) had the 

highest proportion of prevalent SSG users. In contrast, U10 and 

U14 (14% and 12%) coaches were most prone to never or barely 

apply SSG in training practice.  

Practically meaningful distributional differences were noted 

for SSG implementation to players of different sexes (Table 4); 

91% of respondents who worked with both male and female 

athletes implemented SSG at least once per three training sessions. 

In comparison, 84% of the cohort exclusively coaching males, and 

60% of those solely coaching females used SSG “very often” or 

“regularly”.  

No statistically significant differences were found for SSG 

prevalence in relation to geographic location. The following 

practical prevalence-ranking for SSG application (“very often” 

and “regular”, respectively) was observed for coaches active in; 

Africa (67% and 33%), Europe (54% and 46%), New Zealand (47% 

and 36%), North America (60% and 20%), and Australia (50% 

both). One survey participant active on several continents, and 

one in Asia, reported using SSG every two to three training 

sessions. Two of four coaches active in Australia, and two in 

South America declared having used SSG once every five 

sessions only. 

3.4. SSG Application 

The application of game-based training, in general, served 

multiple purposes according to RU staff (Figure 2). To pursue 

these aims using a single format, 3 v 3 was elected most frequently. 

Further in-depth questioning of participants showed 5 v 5, 3 v 3, 

and 7 v 7, in that order, to be preferred, when allowing for a top-

three choice. Skill development, general aerobic and specific 

match conditioning were identified training goals of SSG. In 

addition, 1 v 1 was most preferred in terms of skill development, 

whilst 10 v 10 was applied almost equally for general aerobic, 

specific match conditioning, and skill improvement. A detailed 

view on all game formats is available in Appendix 1. 

 

 

Figure 2:  SSG training purpose in RU (% respondents) 

 

4. Discussion 

The widespread use of SSG in RU practice is an accepted notion 

amongst researchers, whilst SSGRU-related research remains 

scarce. The evidence for this notion seems solely grounded in 

anecdote, at best referencing prior studies with similar statements. 

This study verifies these claims for the first time and maps out the 

practical application of SSG. The authors put forward, for the first 

time, a comprehensive RU-specific definition for SSG, which was 

virtually unanimously ratified by all participants.  

Information was collected from coaches representing every 

level of play. Within the collected sample, school and local 

coaches accounted for over half the survey responses. This 

majority exemplifies the truism that more coaches are active on 

the lower levels of RU, as it is self-evident that more amateur than 

professional players participate throughout societal strata (World 

Rugby, 2020). The survey sample also shows RU staff are active 

worldwide, in line with RU’s global impact (World Rugby, 2020, 

2021). A disproportionate return of survey responses from New 

Zealand, and in the second instance European-based coaches, 

might reflect geographical differences. This perceived imbalance 

might be symptomatic of the smaller role RU plays in other parts 

of the world, relative to other sports (Biggest Global Sports: A 

statistics-based analysis of the world's most popular sports 2021; 

TOTALSPORTEK.COM, 2021). Absolute population, socio-

economic factors, and absolute numbers of participation (e.g., 

Pacific Island nations) could also play a role in the selective 

survey return. In contrast, when looking at the delivery across 

targeted age groups, coaching staff were more evenly distributed.  
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Figure 3: Playing level-dependent SSG use (% of substrata); significantly higher (*/**), lower (#/##) than typical (ƿ ≤ 0.05 / ƿ ≤ 0.01) 

 

 
Figure 4: Coaching experience-dependent SSG use; significantly higher (*/**), lower (#/##) than typical (ƿ ≤ 0.05 / ƿ ≤ 0.01) 

 

 

 
Figure 5: Age group-specific SSG use (% of substrata); significantly higher (*/**), lower (#/##) than typical (ƿ ≤ 0.05 / ƿ ≤ 0.01) 
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The results show SSGRU are an every session staple for almost 

half the respondents. Only a small minority of practitioners (6%) 

implemented these training forms infrequently. Despite there 

being no clear relationship, RU coaches seem to favour the use of 

SSG increasingly throughout their careers; more experienced 

coaches implement this method more often. This observation is 

consistent with the notion that novice coaches take time to grow 

into the use of SSG (Kinnerk et al., 2018). A mentorship-approach 

has consequently been proposed to optimise the integration of 

game-based training methods in starting coaches (Kinnerk et al., 

2018). As staff role strongly relates to SSG prevalence, it is of 

note that head coaches reported the highest amount of every 

session SSG use (61%), compared to other roles. This was also 

seen for practitioners operating on the local level (71%). As such, 

local-level and head coaches are the cohorts with the highest 

proportion of most frequent SSG use, within playing level and 

role-based stratification (44 and 67%, respectively). 

The proclivity of head coaches to use SSG more frequently 

might be related to a larger array of responsibilities compared to 

other staff, thus selecting a more generalised and game-minded 

approach. The level-dependency is hypothesised to be due to 

necessity, belief favouring potential efficiency, and motivational 

efficacy with amateur players. Additionally, on the local level, 

rugby staff specialisation would be less likely. Aside from locally 

operating coaches, and based on slightly lower frequency (i.e., 

minimally once per three sessions), SSG prevalence was similar 

across all levels. Regardless of player age, SSG were most often 

implemented every training session. A slight drop in sessional 

SSG-application with older players might indicate more practice 

is directed towards compartmentalised and specialised drills. In 

contrast, ‘fun experience’ might be emphasised more in youth RU. 

The higher degree of frequent SSG usage observed in coaches 

working with both sexes and males as compared to female players 

exclusively, is noteworthy. Practically meaningful differences 

might exist. More evidence is needed to establish potential 

statistical differences.   

Coaches indicated that this game-based training methodology 

is important to them for pursuing technical development and fun-

experiences, especially. Player motivation and enjoyment has 

been found to be superior when employing SSG (Kinnerk et al., 

2018). Greater engagement might consequently lead to better 

training outcomes. These training outcomes were identified to be 

differentially related to specific game formats (Appendix 1); the 

larger the game format, the more it was used for general and 

match-specific conditioning, whereas smaller game formats were 

employed for technical development. In view of the importance 

of the anaerobic component in rugby performance, practitioners 

need to consider repeated high-intensity efforts (Austin et al., 

2011; Duthie et al., 2003). To that end, coaches used large-sided 

games (LSG) less than SSG to target repeated sprint ability. It is 

furthermore remarkable that no specific format was reserved for 

recovery purposes. In general, the variety of SSGRU formats 

implemented seems to centre around 3-, 5-, and 7-a-side, 

complemented by individual settings (1 v 1) and LSG (10 v 10). 

The data cumulatively shows certain trends exist in training 

practice, and indicate that among RU coaches, SSG are perceived 

as multi-purposeful, in accordance with the literature (Bujalance-

Moreno et al., 2019; Davids & Araújo, 2010; Davids et al., 2013; 

Davids et al., 2012; Fernández-Espínola et al., 2020; Ford et al., 

2009; Gabbett et al., 2009a; Hammami et al., 2017; Harrison et 

al., 2015; Hoff et al., 2002; Kinnerk et al., 2018; Kirk & MacPhail, 

2002; Ward et al., 2007). Increases in technical skill and fun seem 

to be targeted primarily by coaches. 

This survey identified a wide range of participants. The 

collected demographics allowed for the classification into a 

variety of substrata, within which specific emphasis exist for SSG 

implementation. Experienced New Zealand-based head coaches 

were the most prevalent. Game-based training was predominantly 

used to improve technical skill and fun, and applied most 

commonly with (young) adult male RU players. This study 

provides evidence indicating that SSGRU are used frequently in 

New Zealand and likely in Europe. The results show that game-

based training is prevalent throughout the developmental pathway, 

on all levels of play. Therefore, we can affirm the plausible and 

frequent claims in the football codes literature, that to date have 

been anecdotal and empirically practice-based, yet scientifically 

unsubstantiated (Abrantes et al., 2012; Aguiar et al., 2013; Dellal 

et al., 2011; Fleay et al., 2018; Mangan et al., 2019; Owen et al., 

2012; Vaz et al., 2016). Considering the surge in research 

regarding SSG in the football codes (Bujalance-Moreno et al., 

2019; Fernández-Espínola et al., 2020; Hammami et al., 2017; 

Hill-Haas et al., 2011; Reilly & Gilbourne, 2003; Sarmento et al., 

2018), a factual perspective on practice-based SSGRU usage is 

indispensable. To our knowledge, this survey is the first to 

quantify SSG prevalence in RU.  

5. Conclusion 

This study identified the use of SSG by rugby union practitioners. 

To the authors’ knowledge, this is the first survey investigating 

the application of SSG in rugby union training practice. Rugby 

union staff agreed with the proposed definition of SSG and 

provided evidence of its use. SSG are prevalent throughout age 

groups and playing levels in New Zealand rugby union. The use 

of SSG with various target groups is differentiated by 

practitioners’ characteristics. SSG implementation is dependent 

on staff role and practically meaningful differences might exist 

for playing levels, coaching experience, player sex, and 

geographic location; head coaches and coaches in local 

competitions implement SSG most frequently. Skill enhancement 

and enjoyment are important reasons for which practitioners 

apply SSG, which commonly incorporate between three to seven 

players a side. To optimise rugby union training, a larger body of 

evidence is required for establishing a more definitive evidence-

based perspective on the existing differences in SSG application.  

6. Key points 

Point 1 – RU coaches interpret SSG similarly and are adherent to 

RU-specificity when implementing SSG. 

Point 2 – SSG are used across all levels of play and age groups in 

RU-practice. 

Point 3 – Skill and fun are important drivers for the use of SSG 

and differences in SSG-implementation are cohort-

dependent. 
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7. Limitations 

Despite extensive exposure through several electronic platforms, 

a disproportionate proportion of survey responses was from New 

Zealand, and in the second instance Europe. Consequently, the 

findings may not generalise beyond those geographic cohorts. 

Furthermore, the range of respondents within strata might not 

fully represent experience, role, target group, or playing level. 

This should be considered when interpreting the results, making 

inferences, and extrapolating.  
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Appendix 1: Differentiated training goals for coaches’ top-five SSG formats preference (% SSG-specific choice) 
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 This study explored coaches’ experience of working in a high-performance youth sport 

pathway program and their beliefs about coaching. This was a qualitative study utilising 

semi-structured interviews with 9 members of the coaching set-up. The data was analysed 

through an inductive thematic approach. Although research has suggested that the coach 

plays a critical role in skill development at the youth high-performance level, the coaches 

believed that their role extends beyond this to provide a positive overall experience that 

supports player retention. They believed that a crucial factor in whether youth athletes 

continue their sport participation is the coach-athlete relationship, and these coaches saw 

their work ‘holistically’ to develop good people as well as good players. While skill 

development and wellbeing of players was widely recognised and acknowledged by the 

coaches as part of their role, it was also established that there is little attention paid to the 

coaches’ development and wellbeing in undertaking that role.  
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1. Introduction  

In addition to the sport specific playing ability development, 

coaches in high-performance youth sport development contexts 

play an important role in players’ lives and personal development 

(Stratchan, Côté & Deakin, 2011). The development of players 

may relate to the development of physical and sport specific 

movement skills as well as psychosocial learning experiences 

(Côté & Fraser-Thomas, 2007). Coaches are also influential and 

instrumental in shaping the welfare and optimal functioning of 

sport participants (Adie, Duda, & Ntoumanis, 2012). As such, 

high-performance youth sport has the potential to be a context for 

the promotion of positive youth development, professionally and 

personally when an environment is intentionally created for this 

purpose and when competencies are promoted in a deliberate and 

planned manner (Camiré, Trudel, & Forneris, 2014; Fraser-

Thomas, Côté & Deakin, 2005). This study investigated coaches’ 

experience of working in a youth squad high-performance 

pathway sport program in South Australia. The program nurtures 

a pathway to professional sport proposed through enhanced 

coaching and training, and by offering the opportunity for 

participation in competitions and national championship carnivals 

at a high-performance youth level. The youth squad program 

consisted of male and female squads, from Under 15 through to 

Under 19 age levels.  

 

1.1. Why we need to understand coaches' perceptions of their 

work 

Understanding coaches’ perceptions of their work provides 

insights into the coaching behaviours they believe are 

constructive. What coaches emphasise and reward influences 

what is learnt, the emotions players attach to what is learnt, and 

the satisfaction players have with the coaching (Moen, Giske, & 

Høigaard, 2015). Performance outcomes, conduct at practice and 

‘game day’, motivation, and emotional states are affected by the 

behaviour of a coach (Strachen et al., 2011). A coach’s ability to 

create a positive coaching environment requires domain specific 

content knowledge about the sport (e.g., technical, tactical, 

strategical, biomechanical) and pedagogical knowledge about the 

learning process relevant to the players abilities and potential 

capabilities. Effective communication skills and the ability to 

establish a productive coach-athlete relationship are important 

(Moen et al., 2015). Extending the coach-athlete relationship to 

their wellbeing as a player and as a person is a characteristic of 

athlete-centred coaching (Pill, 2018). 

Horn (2008) provided a model of coach effectiveness 

containing coach expectancies, values, beliefs, and goals as 

factors influencing coaching behaviour. Coaches’ beliefs 
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influence pedagogical decision making with the potential for 

idiosyncratic behaviour arising from the intuition of the coach 

about their everyday reality of coaching (Jones, 2006; Pill, SueSee, 

Rankin & Hewitt, 2022). The concepts upon which a coach 

maintains their representation of valued coaching behaviour 

influences what the coach intends to ‘do’ with their players (Cotê, 

1998; Cotê, Salmela, & Russel, 1995). A coach’s behaviour 

reflects their values, which is a means to evaluate the experience 

(Moen et al., 2015) and explain why they do as they do (Cassidy, 

Jones, & Potrac, 2009). 

Previous research suggests that high level coaches perceive 

the working competencies of practice, that is the competencies 

developed from the experience of coaching and related to aspects 

of coaching in addition to player preparation, like relational 

development, as more important than other coaches (Mesquita, 

2011). Preston, Allan, and Fraser-Thomas (2019) used the Com-

B model elements: capability, opportunity, and motivation, to 

explore the experiences of high-performance youth hockey 

coaches. However, to date, there is limited consideration of the 

role of the coach and of coach development in high-performance 

youth sport settings and positive youth development. This 

research aimed to understand coaches’ experience of working in 

a high-performance pathway program of youth squads and what 

they believed was needed to support that role. The study was 

undertaken prior to a proposed introduction of an externally 

provided Coach Developer project, which did not occur due to 

Covid-19 restrictions. Studying these coaches' (those who work 

in a high-performance youth sport setting) perceptions of their 

work is worthy due to the limited research in this area. This study 

formed part of a wider study into coach development in South 

Australia (Pill, Agnew, & Abery, 2021). 

2. Methods 

To elicit in-depth and meaningful representations and perceptions 

of experiences of coaching and the needs of coaching education 

and development in the context of a specific environment 

(Meyrick, 2006), a qualitative approach was utilised. Participants 

took part in semi-structured interviews. This study utilised an 

interpretivist paradigm in order to understand the meanings the 

participants attributed to their experiences (Poucher, Tamminen, 

Caron, & Sweet, 2020). Assuming that ‘reality exists in the form 

of multiple individual mental constructions about the world, 

which are shaped through lived experiences’ (Poucher et al., 2020, 

p2. Supp file), this research adopts a relativist ontology and a 

subjectivist and transactional epistemology in that the knowledge 

is created through transactions between the participant and the 

researchers (Poucher et al., 2020). Institutional ethics approval for 

this research was granted by the research team’s institutional 

Human Research Ethics Committee (Ethics approval number: 

8375).  

2.1. Participants and recruitment 

In total nine participants (n = 9) volunteered to participate in 

interviews: the sporting body Coaching Development Specialist; 

the externally employed program facilitator and seven coaches. 

Participants were recruited via a convenience sample (Patton, 

2002). Details of the sporting body Coaching Development 

Specialist and the externally employed program facilitator were 

known to the research team and with their assistance relevant 

coaching staff were identified. The research assistant (RA) 

followed up with all participants to arrange a time, location, or 

method of convenience to undertake face-to-face interviews. 

Interviews were conducted where possible at the sport’s high-

performance facility (n = 8) or by phone at participants’ request 

(n = 1). The semi-structured interview guide was developed by 

the research team for the project, influenced by the dimensions 

explored in the Preston et al. (2019) study: capability, opportunity, 

and motivation. Interview length ranged from 45-60 minutes. 

Interviews were audio recorded with the permission of the 

participant and transcribed verbatim by a professional 

transcription service.  

Except for the externally employed program facilitator, all 

participants were employed by the sporting body on a full time or 

part time basis. The externally employed program facilitator was 

a former teacher, now an education consultant. Of the seven 

coaches who participated; five were male and two were female. 

Two of the seven coaches had participated in a ‘Coach 

Enhancement Program’ during the 2018/2019 season and were 

continuing in coaching roles in the 2019/2020 season. Three 

coach participants were Head Coaches and four were Assistant 

Coaches. As one coach interviewed was the Head Coach for two 

teams, eight teams across a range of player ages of the high-

performance pathway program youth squads were represented 

(Table 1).  

 

Table 1: Overview of representation of coaches across age ranges and amount of time in the current role. 

Coach Team Length of time in role 

Head Coach Under 17 Male 1 year 

Head Coach Under 15 Male 1 year 

Head Coach Under 18 Female New to role 2019/2020 

Head Coach Under 15 Female 4 years 

Assistant Coach Under 17 Male New to role 2019/2020 

Assistant Coach Under 15 Male 1 year 

Assistant Coach Under 18 Female New to role 2019/2020 

Assistant Coach Under 15 Female 1 year 

 



Pill et al. / The Journal of Sport and Exercise Science, Journal Vol. 7, Issue 1, 12-20 (2023) 

JSES | https://doi.org/10.36905/jses.2023.01.02   14 

All participants had a background in playing the sport, 

coaching and/or coach education allowing for a range of 

perspectives to add depth and rigour to the findings (Patton, 2002).  

The sporting body Coaching Development Specialist was 

responsible for recruiting coaches for the youth pathway program, 

providing targeted coach education programs, accreditation, and 

mentoring, and to ensure consistency in coaching across the 

program. All participants had past or current experience in playing 

the sport at community, high-performance or professional level. 

Coach participants had a broad range of coaching experience.  

While some were new to the current coaching position (n = 3), the 

remaining coaches had been in the role for between 1-4 years prior 

to the 2019/2020 season (see Table 1) and continuing into 

2019/2020 season when the study occurred. However, all coach 

participants had significant past coaching experience in the sport. 

Six of the seven coach participants held coaching accreditation 

through the National sporting body and one participant held an 

accreditation for the sport plus a post graduate degree in coaching 

undertaken internationally. Two coach participants had a teaching 

degree, and one was in the process of completing a teaching 

degree.  

2.2. Data Analysis 

A descriptive thematic analysis was undertaken to elicit key 

themes and perceptions of participants (Patton, 2002). To become 

immersed in the data and familiar with the content (Braun & Clark, 

2006), the interview recordings were initially reviewed by the 

research assistant (RA) with the main points summarised. This 

was a process of semantic coding comprising labelling text using 

a concept-by-concept (as opposed to line-by-line) method to 

identify the explicit meanings of the data (Braun & Clark, 2006; 

Elliott et al., 2021). Subsequently and to provide triangulation of 

data (Patton, 2002), all researchers read, reviewed, and coded the 

interview transcriptions to develop themes and associated key 

points (Braun & Clark, 2006). Finally, consultation between the 

research team using peer debriefing to help the research team 

examine how their thoughts and ideas were evolving established 

agreement on themes (Nowell et al., 2017) through a process of 

optimisation through aggregation of themes and abandonment of 

themes where there became doubt on their analytic strength 

(Elliott et al., 2021). The analysis was thus inductive.  

2.3. Rigour 

Quality in this research project is aligned to the 8 criteria outlined 

by Tracy and Hinrichs (2017); worthy topic, rich rigor, sincerity, 

credibility, resonance, significant contribution, ethics, and 

meaningful coherence. Given there are no studies in South 

Australia that investigate the perceptions of coaches of their 

experiences in a high-performance sport setting, this topic is 

worthy through providing timely, and significant insight into 

coach’s experiences. Data collection and analysis processes 

contribute to rich rigor through multiple researchers coding the 

data and through the use of theoretical constructs to analyse the 

data. The research process is transparent through the detailing of 

methodology and the self-reflection of the researchers to identify 

their values throughout the process. Credibility is established 

through the use of thick description which provides substantial 

accounts and detail so that readers can come to their own 

conclusions about the information. Resonance is achieved 

through enabling readers to make connections between the 

findings and their own experiences. Through the in-depth 

contextual analysis, the findings can be considered in relation to 

other coaching situations thus leading to a better understanding of 

the phenomenon. This research offers a significant contribution 

through providing insight into the South Australian coaching 

context which has not been explored in this manner previously.  

3. Results and Discussion 

Participants in this study all influence coaching practice and 

subsequent coach and player experience. Through exploring their 

perceptions of coaching and the perceived work of coaches in this 

high-performance youth sport setting the findings from the study 

offer valuable data to support decision making for future coach 

development programs in high-performance sport pathway 

programs. Findings portray experiences of coaches in a specific 

setting and elicit some of the intricacies encompassed by the work 

undertaken by these coaches and are presented in themes that 

reflect: the role of coaches, coaching practice, and expectations 

for coach development with associated key points presented as 

sub themes.  

3.1. Role of coaches 

The coach plays a major role in the effectiveness of coaching 

practice (Côté & Gilbert, 2009). Many characteristics and desired 

capabilities of the coach overlap within the role of coaching 

practice with a range of factors impacting the very broad scope 

that is the work of the coach. Some of the more specific work roles 

identified in this research relate to the responsibility of the coach 

to the player(s), relationships with parents and the perceived role 

in attrition and retention of players in the sport. Participants 

identified these roles as being associated with developing and 

supporting players as people as well as future professionals in the 

sport. 

3.1.1. Responsibility of coach to the player(s) 

The coach was seen to have a key responsibility in developing 

playing skills, building relationships with players, and fostering 

enjoyment of the game. If the coach can develop positive 

relationships with athletes, the learning experience for the athlete 

can be maximised (Fraser-Thomas, Côté, & Deakin, 2005; 

Molinero et al., 2009). For example, ‘if a coach can bring the best 

out in the player, they will achieve more and enjoy the game’ 

(Assistant coach U17 male).  If these responsibilities are enabled, 

it was believed that players will potentially develop respect for the 

coach and a passion for the game that will progress to retention in 

the sport even if they do not make it to the ‘adult’ high-

performance level of the sport. This perception supports earlier 

work by Molinero et al. (2009) who found that both successful 

athletic careers and the termination of a career can be attributed to 

the relationship between the coach and athlete. Many of the 

perceived responsibilities and required capabilities the coaches 

discussed as beneficial to quality athlete-centred coaching fall 

outside of development of sport specific skills and techniques of 
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the game and what is needed at training and on game day and are 

more about developing their players as people and preparing them 

for the future. For example, one participant noted that coaching is 

‘not based on winning; [but] did players improve, what was the 

experience?’ (Coaching Development Specialist). The perception 

that coaching is not about winning is contrary to the literature 

(Weinberg, 2000; Elliott & Drummond, 2011; Agnew, Pill, & 

Drummond, 2016). The Junior Sports Framework (Australian 

Sports Commission, 2014) advocates for safe, inclusive, and high-

quality sport experiences for participants which aligns with a shift 

away from a focus on winning. However, previous research 

(Agnew et al., 2016) indicates that one of the elements that 

contributes to a positive sport experience for junior sport 

participants is success or the pursuit of success: children enjoy 

sport when they are winning. In addition, winning has been 

identified as a key motivator for participation in sports for 

children (Elliott & Drummond, 2011; Weinberg, 2000). Therefore, 

while coach development programs may promote coaching 

without a focus on winning, the environment in which the coaches 

operate may not facilitate such a perspective. Especially in the 

high-performance coaching context a coaches’ reputation can be 

measured on the success of the individual or team (Gervis & Dunn 

2004; Pinheiro, Pimenta, Resenda, & Malcom, 2014; Stirling & 

Kerr, 2008a, 2008b, 2009, 2013; Warriner & Lavallee, 2008). 

This research was focussed on youth squads in a high-

performance program which can be a feeder program to 

professional teams, thus demonstrating skills and winning are 

essential to proving one’s worth in being part of the program. 

Therefore, it is unrealistic to expect that a complete shift away 

from a focus on winning will occur. Instead, coaches are being 

required to consider additional responsibilities in a more holistic 

style of coaching to develop good people as well as athletes. 

Coaches’ experiences as coaches have changed due to a perceived 

shift in the culture of coaching which was acknowledged by 

several participants in the current research. Previous research 

(Vella, Oades, & Crowe, 2011) has confirmed the shift towards a 

more holistic style of coaching that includes the development of 

life skills and was somewhat reflected by coaches in the current 

research. Coaches are now expected to develop more than just 

athletes - they are expected to play a significant role in the 

development of characteristics associated with being a good 

person which requires coaches to have skills outside of their 

coaching qualifications. This type of coaching is referred to as 

athlete-centred coaching for positive youth development (e.g., Pill, 

2018). Positive youth development can be facilitated through 

providing training and support to coaches (Smoll et al., 2003); the 

importance of this concept is supported by the following 

participant comment: ‘doesn’t matter how many resources 

available if the quality of coaching and understanding of the 

player is not there’ (Assistant coach U18 female). 

 Observations provided by the participants in this research 

suggested that coaches had a responsibility to develop specific 

characteristics in their players to ‘support the learning process for 

players to achieve what they want to achieve, not just in sport but 

as a human being…promote transferable skills’ (Program 

facilitator). Transferable skills are life skills that are needed in 

everyday life and include social skills, communication, and 

leadership (Jones & Lavallee, 2009). Coaches need to be provided 

with opportunities to develop skills to incorporate more holistic 

practices into their coaching including how to transfer the skills 

from the sporting context (Vella, Oates, & Crowe, 2011). This can 

include understanding the intentional use of coaching styles to 

meet player and task learning alignment (Pill et al., 2022). The 

characteristics the coaches identified as their responsibility for 

developing in their players in addition to skills specific to playing 

the sport are listed in Table 2. 

 

Table 2: Characteristics identified by coaches as targets in their 

coaching of the ‘whole’ person. 

Characteristics 

 
Resilience. 

 
Creating players who can reflect on their skills themselves.  

 
Empowerment.  

 
Self-efficient and self-regulated.  

 
Self-reflective. 

 
Leadership. 

 
Ability to cope with challenges.  

 
Transferable skills and transferable knowledge. 

 
Encourage players to question not just how but why.  

  Problem solving. 

 

Coaches who had been ‘in the game’ for a while believed that 

coaching now was different to their previous experience. For 

example, comments included that the ‘culture of coaching has 

changed’ (Assistant coach U18 female), where coaches now seek 

to incorporate the development of intra and interpersonal 

characteristics into coaching practice and ‘if players have these 

skills, they can take them with them’ (Head coach U18 female) 

and ‘develop and grow as a person’ (Head coach U15 & U17 male) 

not just a player. Perceived responsibilities of coaches extended 

from developing a player to developing a person: 

They help players with their learning processes, to be 

able to then achieve what they want to achieve.  And 

that’s not just in sport, but as a general human 

being…transferable skills for their future… (Program 

facilitator).   

Hassanin and Light (2014) found that prioritising the 

development of good people can create tension between a win at 

all cost approach to coaching and valuing the development of 

athletes’ desired characteristics. As previously mentioned, an 

integral part of being involved in a high-performance youth squad 

is success, particularly if participants have goals of achieving a 

professional contract. Therefore, it is not possible to discount the 

value of winning entirely. However, the development of 

characteristics that support the athletes in other areas of life should 

they not make it to the professional level may have broader 

benefits to sport participation.  
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3.1.2. Relationship with parents 

The coaches believed that they have a responsibility to parents as 

well as players as this was a youth program. It was recognised that 

parents are part of the ‘reality of junior sport’ (Assistant coach 

U15 male) and play a significant role in the player experience 

‘positively and negatively’ (Assistant coach U15 male). Coach 

participants identified that parents may be a challenge or an asset, 

either way there is the potential to place pressure on their coaching 

as dealing with parents is an additional time demand. In addition, 

if parents criticise coach decisions the youth athlete can 

experience heightened pressure and anxiety (Gould et al., 2008). 

It was considered vital that coaches develop a strong relationship 

with parents. Parent trust was considered important and as with 

players, it was considered imperative that coaching practice is 

transparent, with parents aware of the coach’s role and player 

expectations. When there is a trusting and honest relationship 

between coaches and parents, the athlete’s trust in the coach can 

be increased (Jowlett & Timson-Katchis, 2005; Knight & Holt, 

2014). All coach participants had experience of parents 

attempting to influence coach decision making or placing pressure 

on players. Consequently, a common thought was that the coach 

must have strong communication and negotiation skills and 

management of parent involvement. In addition, the coach must 

be confident in their capacity to justify their actions with players 

to parents when challenged. Participants also acknowledged that 

parental satisfaction with coaches and in coach practice had the 

potential to influence retention in the high-performance program 

and the sport generally.  

3.1.3. Attrition and retention 

The coach-athlete relationship is a critical factor in whether young 

athletes continue their sport participation (Agnew et al., 2016; 

Wekesser, Harris, Langdon, & Wilson, 2021). The role of the 

coach in attrition and retention rates was raised by coaches during 

the interviews. However, the role of the coach in attrition rates in 

a high-performance pathway program, was not considered by 

participants to be of significant concern as player entry to the 

high-performance program was competitive and believed to be 

highly sought after. The coaches believed that players come to the 

high-performance program with a passion for the sport and desire 

to play at a high level. Retention in the high-performance program 

was therefore mostly seen to be based on talent. Given the athlete 

is rewarded for their talent (Claringbould, Knoppers, & Jacobs, 

2015) by being selected into a specialised training squad, attrition 

may be lower than in other sport settings. However, as 

summarised by one participant, ‘the reality of high-performance 

is not all will make it’ (Assistant coach U17 male) and the 

pressures associated with performance expectations at the high-

performance level can have a detrimental effect on athletes 

(Preston & Fraser-Thomas, 2014). As noted in participants’ 

responses, the coaches had a strong belief that their role included 

developing good people as well as good athletes. This belief 

fosters a holistic style of coaching that can have a positive 

influence on the development of athletes. Therefore, along with 

their being selected based on talent, the holistic style of coaching 

which is athlete-centred may facilitate continued involvement by 

athletes.  

The experiences of coaches in this high-performance program 

may differ from other youth sport settings as motivation may be 

higher amongst the high-performance athletes making attrition 

less of an issue. Retention is a key component of a coaches’ role 

at the junior level; however, this does not appear to be the case at 

the high-performance junior level. While it was acknowledged by 

participants that enjoyment of the game, and ‘wanting to play the 

game for the game’s sake will lead to retention’ (Coaching 

Development Specialist), and that the coach was pivotal to this, 

some coaches perceived ‘retention not part of the role at elite level’ 

(Assistant coach U17 male). If not selected to the high-

performance pathway program, players are able to return to 

community level competition and this was noted as to where 

retention was impacted through the quality of the coach and 

coaching practice. There was not recognition that negative or 

unenjoyable experiences in the high-performance pathway 

program may turn players away from the sport. It was considered 

however, that retention may be impacted by the fact that once 

players return to community level involvement in the sport there 

is potentially not the same level of coaching quality and support, 

and also the standard of competition is lower which influence the 

players interest or passion to continue. The coaches felt that 

retention was more likely impacted by youth club players aged 

between 16 to 20 not making the high-performance program as 

the goal of being involved in the pathway program was to progress 

to the high-performance state level:  

it’s sort of a bit of a perception that if you don’t make 

state squads, and that’s sort of seen as the purpose of 

playing [sport] is to play state [sport] play for 

Australia…if they don’t make a state squad, their sort of 

passion for the game filters off (Head coach U15 female).  

If players at club level who believed they should be in the 

high-performance pathway program do not make it to the program 

it was felt that passion for the game has the potential to diminish 

due to the: ‘limited quality opportunities at local level and lack of 

quality coaching…so lose interest’ (Assistant coach U18 female). 

It was also noted by this participant that this was an age where 

other factors impact desire to play sport: ‘we lose a lot of players 

between the age of 16 and 20, they get their license, there’s other 

things to do, it’s not so much fun…’ 

3.2. Coaching practice 

A clear focus of coaching practice presented by the participants 

was the opportunity to practice athlete-centred coaching 

highlighting that players’ personal as well as professional needs, 

goals, and health and wellbeing were considered. This was seen 

as a positive shift in coaching focus away from ‘player skill 

development and championship results’ (Head coach U15 female). 

As proposed by one participant but alluded to by others, it is 

‘important to develop people as a whole not just [sport] players… 

a lot more to coaching than knowing the game… it’s about 

knowing your people’ (Coaching Development Specialist), and 

when coaches reflected from the player perspective, it was that 

‘players want a coach that knows what they are talking about but 

also want a coach who knows them as a person’ (Coaching 

Development Specialist).  
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Continuing professional development is a key component of 

being an effective coach and keeping skills and knowledge 

relevant (Nash, Sproule, & Horton, 2017) but also being prepared 

to be ‘open to new methods’ (Assistant coach U17 male). The 

participants in this research considered that coaching practice is 

influenced by the extent of opportunities for experience and 

education which has an important place in ‘broadening skill sets’ 

(Head coach U15 female). Participants actively sought 

opportunities formally and informally. All participants who were 

coaches had a minimum Level 2 national accreditation in the sport 

with all also having undertaken other forms of coach development 

including online courses and workshops run through the state 

sporting body, the national sporting body, and external agencies. 

Formal continuing professional development programs have been 

shown to improve coach retention, raise coaching standards and 

enhance coach learning (Nolan, 2004; Whitmore, 2002). However, 

they may not improve competence or change behaviours if they 

are compulsory (French & Dowds, 2008). For coaches in this 

research, additional training and education opportunities were 

mostly self-initiated in order to improve their skills and 

knowledge, and to keep up with the evolving changes in coaching 

practice. It was identified by participants that mentoring from 

other coaches was valued for professional as well as personal 

development and played ‘a key part of coach development’ (Head 

coach U15 & U17 male), valuing ‘seeking feedback from other 

coaches trying to learn off them…get other coaches to watch me 

and then get some feedback’ (Assistant coach U15 male). The 

coach participants all appeared self-directed and motivated to 

undertake additional personal development and although 

encouraged this was not a requirement of the state sporting body 

to maintain their coaching positions. One participant admitted, ‘I 

would say the bulk of my learning has come from my own 

research I would think…I'm just a nerd who goes online and reads 

and watches stuff’ (Head coach U18 female). 

In this way, coaches are self-regulating their professional 

development and taking responsibility for their learning (Nash, 

Sproule, & Horton, 2017). Additionally, all coaches interviewed 

had previously coached or were still coaching community level in 

the sport or supporting other areas of the sport in addition to their 

roles in the high-performance pathway program youth squads. All 

were also currently playing or had played the sport at either 

community, state, or international levels. This combination of 

developed practical and theoretical skills was acknowledged by 

coaches as a key factor in how they approached their coaching 

practice.  

Participants were asked to identify the key characteristics for 

quality coaching practice and responses were consistent across all 

participants. These characteristics ranged from technical 

knowledge, pedagogical knowledge and skills often referred to as 

the ‘soft’ skills, such as empathy and trust. These characteristics 

add to the those compiled by Tušak and Tušak (2001) who 

described the successful coach as being a good educator, highly 

motivated, flexible, having sound reasoning and self-confidence. 

Quality sport coaches also need to have transparent leadership 

skills and care about the safety of their athletes (Perez Ramirez, 

2002). Becker (2013) determined that the seven qualities in a 

coach that positively impact athlete development and 

performance were coaches who were positive, supportive, 

individualised, fair, appropriate, clear, and consistent. The 

conception of quality coaching practice can be summed up by the 

following quote that reflects the perceptions of many participants; 

‘coaching traditionally skills focussed, it is important to focus on 

player needs; there are plenty of coaches with the technical skills 

but not all have the holistic skills…quality coaches can see 

beyond themselves’ (Coaching Development Specialist).  

3.3. Expectations for coach development 

Participant experiences in this research indicate that coach 

development programs are valuable as coaches’ desire to learn 

and improve their coaching skills and scope of practice.  While 

there has been a lack of formalised, effective models for coach 

development, continued professional development that can be 

conducted in situ through mentoring or collaborative approaches 

is supported by coaches (Nelson, Cushion, & Potrac, 2013) as the 

active learning processes are easily translatable to practice 

(Coffield, 2000). Therefore, working with a coach development 

specialist facilitates a way to improve in situ rather than offsite 

external courses undertaken outside of the coach’s work role and 

paid time. All participants saw the value in participating in coach 

development programs. Those about to embark on season 

2019/2020 were ‘excited’ and ‘motivated’ about the prospect of 

having an external coach development facilitator to support them 

in gaining new knowledge, enhancing existing skills, and looking 

at coaching practice from new perspectives. For example, ‘[the 

sport] is a unique space, and it’s got a lot of history that goes with 

it…it would be really cool for it to go a bit more contemporary’ 

(Assistant coach U15 male). Participants were receptive to 

exploring new ideas and methods, as ‘the game is constantly 

evolving therefore coaching methodology needs to also be open 

to different points of view’ (Assistant coach U17 male). A key 

point made in support of coach development was that there is ‘a 

lot of emphasis on improving players, less focus on reviewing 

coaching performance’ (Head coach U18 female) so support from 

the sporting body management in providing additional 

opportunities in coach development was embraced. Typical of the 

sentiment was that, although these coaches were self-motivated to 

seek coach extensive education it was acknowledged that ‘can’t 

rely solely on self-initiation of coach development’ (Assistant 

coach U15 male). Self-motivation has previously been found to 

be one of the key factors in continuing professional development, 

along with certification, needing to remain competitive in the 

industry and employer requirements (Jakovļeva & Žīdens, 2011). 

A key point for consideration in this study is that these coaches 

were experienced in the sport and coaching, and their roles were 

paid positions in contrast to many community sporting coaching 

roles. There was the suggestion in this research that ‘coaches often 

work in isolation’ (Head coach U18 female), with the expectation 

from many participants that the inclusion of a formal coach 

development program would encourage more collaboration, peer 

support and mentoring, and sharing of ideas, resulting in the 

capacity to ‘enhance strengths and address fallbacks’ (Assistant 

coach U15 male).  

A pilot Coach Enhancement Program had been conducted in 

the previous season. Those who had completed the pilot Coach 

Enhancement Program (n=2), found the focus on change in 

‘coaching to player development rather than championships’ 

(Head coach U15 female) beneficial, and their improved 

confidence and clarity of messages and purpose was validated in 
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feedback from players. It was commonly noted that there was a 

‘growth area in coach development in looking after the whole 

person’ (Assistant coach U15 male) and this is not necessarily 

formally taught to coaches, and so perceived as an area lacking in 

more generic coach development courses. The shift away from a 

focus on championships is an interesting conundrum given young 

athletes know who has won despite the move to remove scoring 

from some junior sports (Agnew et al., 2016) and is unlikely to be 

the case in the context of high-performance youth development 

squads. Therefore, winning is still perceived as important to the 

junior athletes despite the shift away from such a focus. The need 

to develop players supports the need for coach development 

programs that go beyond skills and have more of a focus on the 

whole person and well-being. Some concerns were raised by 

participants mainly around processes of the proposed Coach 

Development Program that were new to them, such as observation 

and reflection on their coaching behaviour. Participants of the 

pilot program would have liked more time with the coach 

developer and felt that the information and the pedagogical 

knowledge was at times ‘overwhelming’ (Assistant coach U15 

female) as there was much to share and discuss, but time with the 

coach developer was limited. These factors were addressed and 

considered in the 2019/2020 season format of the proposed Coach 

Development Program in an attempt to enhance the benefits of the 

program and encourage participants to be engaged in the process 

and to motivate behaviour change. Kokko, Kannas, and Villberg 

(2006) and Skille (2010) have found that sport settings can be a 

key environment for promoting health as well as social good. 

Continued investment and resources in health and sport 

promotion programs is needed in sports clubs to facilitate 

sustainable change in behaviour (Donaldson & Finch, 2011).  

Through consideration of themes developed from the data and 

discussed above it can be concluded that the coaches believed that 

they were creating environments that were about more than the 

sport, although the reason they were in the position to create such 

environments was their role in developing the players sport 

performance potential. In desiring to create an environment for 

the development of the ‘whole’ player, ability to develop honest 

relationships with players as well as their parents was necessary 

because of the age of the players. This ability to develop honest 

relationships extended to enabling players and parents to realise 

that ‘not everyone will make it’ through the program. While the 

coaches were pointed to creating an environment for player 

development, the coaches believed more could be done by the 

sport to create an environment for coach development. This is 

summarised as Figure 1. 

3.4. Study strengths and limitations  

A strength of this study is the qualitative methodology selected to 

promote insight, affinity and appreciation into the perception of 

coaches and their work in an elite youth sport coaching setting. A 

limitation is the sample size and single point in time data 

collection. Future research on coaching in youth sport high-

performance settings is required in other sports and using a variety 

of research perspectives. 

 

 

 

 
 

Figure 1: Coaches perceived their work to be creating environments where relationships with player and parent, athlete-centred coaching 

for player development, and being realistic about the outcome of program for some players, are present. 
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4. Conclusion 

The findings of this study provided insight into perceptions of 

Australian coaches and coaching, and the role of the coach in the 

player experience and developing the sport and the players 

involved in high-performance pathway program youth squads. It 

is evident that coaches want more support and opportunities in 

coach development and acknowledge the potential benefits: to 

themselves in increasing their knowledge, skills, confidence, and 

quality of coaching provided; to the players’ enjoyment of playing 

the game at a high-performance level and retention in the sport 

overall, and to other contributing stakeholders. 

While skill development and wellbeing of players was widely 

recognised and acknowledged by the coaches in this study as part 

of their work role it is also recognised that there is little attention 

paid to the coaches’ development and wellbeing. This stresses the 

need for more formal Coach Development Programs to be 

initiated and supported by sporting bodies and for the experiences 

of coaches to be recognised and used in the development of such 

programs. This is more likely to occur at the high-performance 

level of sport where coaching roles are paid and considered work, 

however, further research in this area would also benefit coaches 

and coach development at the community level in unpaid roles 

where the need exists but is often not implemented due to lack of 

resources and funds. Further research is warranted into how 

coaches can best develop their own coaching practice in a way 

that is acceptable to their needs and capacity, and to the benefit of 

the players who they are ultimately responsible for.   

Conflict of Interest 

The authors declare no conflict of interests.  

Acknowledgment 

This study was part of a coach developer project funded by the 

South Australian Office for Sport, Recreation and Racing 2018-

2019 Special Initiative Grant.  

References 

Adie, J. W., Duda, J. L., & Ntoumanis, N. (2012). Perceived 

coach-autonomy support, basic need satisfaction and the well- 

and ill-being of elite youth soccer players: A longitudinal 

investigation. Psychology of Sport and Exercise, 13, 51-59. 

Agnew, D., Pill, S., & Drummond, M. (2016). Investigating the 

elements that encourage or inhibit the participation of children 

and youth in Australian Football. Annals of Leisure 

Research, 19(1), 27-46. 

Becker, A. (2013). Quality coaching behaviours. In P. Potrac, W. 

Gilbert, & J. Denison. (Eds.). Routledge handbook of sports 

coaching (pp. 184-195). Routledge. 

Braun, V., & Clarke, V. (2006). Using thematic analysis in 

psychology. Qualitative Research in Psychology, 3(2), 77-101. 

Camiré, M., Trudel, P., & Forneris, T. (2014). Examining how 

model youth sport coaches learn to facilitate positive youth 

development. Physical Education and Sport Pedagogy, 19, 1-

17. 

Cassidy, T., Jones, R., & Potrac, P. (2009). Understanding sports 

coaching: The social, cultural and pedagogical foundations of 

coaching practice (2nd ed.). Routledge. 

Claringbould, I., Knoppers, A., & Jacobs, F. (2015). Young 

athletes and their coaches: Disciplinary processes and habitus 

development. Leisure Studies 34(3), 319–334. 

Coffield, F. (2000). The necessity of informal learning (vol. 4). 

Bristol: Policy Press at the University of Bristol. 

Cotê, J. (1998). Coaching research and intervention: An 

introduction to the special issue. Avante 4, 1-15. 

Côté, J., Salmela, J., & Russel, S. (1995). The knowledge of high 

performance gymnastics coaches: Competition and training 

considerations. The Sport Psychologist, 9, 76-95. 

Côté, J., & Fraser-Thomas, J. (2007). Youth involvement in sport. 

In P. Crocker (Ed.), Sport psychology: A Canadian 

perspective (pp. 270–298). Pearson. 

Côté, J., & Gilbert, W. (2009). An integrative definition of 

coaching effectiveness and expertise. International Journal of 

Sports Science & Coaching, 4(3), 307-323. 

Donaldson, A., & Finch, C. F. (2012). Sport as a setting for 

promoting health. British Journal of Sports Medicine, 46, 4-5.  

Elliott, S. K., & Drummond, M. J. (2011). Parental involvement 

in junior sport. In Moving, Learning and Achieving: Edited 

Proceedings of the 27th ACHPER International 

Conference (pp. 137-144). Adelaide, South Australia: 

ACHPER. 

Elliott, S., Drummond, M. J., Prichard, I., Eime, R., Drummond, 

C., & Mason, R. (2021). Understanding the impact of COVID-

19 on youth sport in Australia and consequences for future 

participation and retention. BMC Public Health, 21, 448. 

https://doi.org/10.1186/s12889-021-10505-5  

Fraser-Thomas, J. L., Côté, J., & Deakin, J. (2005). Youth sport 

programs: An avenue to foster positive youth 

development. Physical Education & Sport Pedagogy, 10(1), 

19-40. 

French, H. P., & Dowds, J. (2008). An overview of continuing 

professional and development in physiotherapy. 

Physiotherapy, 94(3), 190-197.  

Gervis, M., & Dunn, N. (2004). The emotional abuse of elite child 

athletes by their coaches. Child Abuse Review, 13, 215–223. 

Gould, D., Lauer, L., Rolo, C., Jannes, C., & Pennisi, N. (2008). 

The role of parents in tennis success: Focus group interviews 

with junior coaches. The Sport Psychologist, 22(1), 18-37. 

Hassanin, R., & Light, R. (2014). The influence of cultural context 

on rugby coaches' beliefs about coaching. Sports Coaching 

Review, 3(2), 132-144. 

Horn, T. S. (2008). Coaching effectiveness in the sports domain. 

In T. S. Horn (Ed.), Advances in sport psychology (pp. 309-

354). Human Kinetics. 

Jones, R. L. (2006). The sports coach as educator: re-

conceptualising sports coaching. Routledge. 

Jowett, S., & Timson-Katchis, M. (2005). Social networks in sport: 

Parental influence on the coach-athlete relationship. The Sport 

Psychologist, 19(3), 267-287. 

Knight, C. J., & Holt, N. L. (2014). Parenting in youth tennis: 

Understanding and enhancing children's 

experiences. Psychology of Sport and Exercise, 15(2), 155-

164. 

Kokko, S., Kannas, L., & Villberg, J. (2006). The health 

promoting sports club in Finland—a challenge for the settings-



Pill et al. / The Journal of Sport and Exercise Science, Journal Vol. 7, Issue 1, 12-20 (2023) 

JSES | https://doi.org/10.36905/jses.2023.01.02   20 

based approach. Health Promotion International, 21(3), 219-

229. 

Mesquita, I., Borges, M., Rosado, A., & De Souza, A. (2011). 

Handball coaches’ perceptions about the value of working 

competences according to their coaching background. Journal 

of Sports Science and Medicine, 10, 193-202.   

Meyrick, J. (2006). What is good qualitative research? A first step 

towards a comprehensive approach to judging 

rigour/quality. Journal of Health Psychology, 11(5), 799-808. 

Moen, F., Giske, R., & Høigaard, R. (2015). Coaches’ perceptions 

of how coaching behavior affects athletes: an analysis of their 

position on basic assumptions in the coaching role. 

International Journal of Learning, Teaching and Educational 

Research,11(1), 180-199. 

Molinero, O., Salguero, A., Tuero, C., Alvarez, E., & Márquez, S. 

(2009). Dropout reasons in young Spanish athletes: 

Relationship to gender, type of sport and level of 

competition. Journal of Sport Behavior, 29(3), 255-269. 

Nash, C., Sproule, J., & Horton, P. (2017). Continuing 

professional development for sports coaches: A road less 

travelled. Sport in Society, 20(12), 1902-1916. 

Nelson, L., Cushion, C., & Potrac, P. (2013). Enhancing the 

provision of coach education: The recommendations of UK 

coaching practitioners. Physical Education and Sport 

Pedagogy, 18(2), 204–218. 

Nolan, P. (2004). The changing world of work. Journal of Health 

Services Research & Policy, 9(S1), 3-9. 

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). 

Thematic analysis: Striving to meet the trustworthiness 

criteria. International Journal of Qualitative Methods, 16(1). 

https://doi.org/10.1177/1609406917733847   

Patton, M. (2002). Qualitative evaluation and research methods. 

Sage.  

Perez Ramirez, M. del C. (2002). Estudio cualitativo sobre 

entrenadores de alto rendimento deportivo. Revista de 

Psicologia del Deporte, 11(1), 9–33. 

Pill, S. (2018). Perspectives on athlete-centred coaching. 

Routledge. 

Pill, S., Agnew, D., & Abery, L. (2021): Insights from an 

examination of a state league coach development initiative in 

community Australian Football (AFL) clubs. Physical 

Education and Sport Pedagogy, online. 

https://doi.org/10.1080/17408989.2021.1990243 

Pill, S., SueSee, B., Ranking, J., & Hewitt, M. (2022). The 

spectrum of sport coaching styles. Routledge. 

Pinheiro, M. C., Pimenta, N., Resende, R., & Malcolm, D. (2014). 

Gymnastics and child abuse: An analysis of former 

international Portuguese female artistic gymnasts. Sport, 

Education and Society, 19, 435–450. 

Poucher, Z. A., Tamminen, K. A., Caron, J. G., & Sweet, S. N. 

(2020). Thinking through and designing qualitative research 

studies: A focused mapping review of 30 years of qualitative 

research in sport psychology. International Review of Sport 

and Exercise Psychology, 13(1), 163-186. 

Preston, C., & Fraser-Thomas, J. L. (2014). My experiences 

implementing an athlete-centred coaching philosophy in an 

elite youth sport setting: An auto-ethnographic study. Sport 

and Exercise Psychology Abstracts, 46(1), online. 

https://www.scapps.org/jems/index.php/1/article/view/961 

Preston, C., Allan, V., & Fraser-Thomas, J. (2019). Facilitating 

positive youth development in elite youth hockey: Exploring 

coaches’ capabilities, opportunities, and motivations. Journal 

of Applied Sport Psychology, 33(3), 302-320. 

https://doi.org/10.1080/10413200.2019.1648327    

Skille, E. Å. (2010). Competitiveness and health: the work of 

sport clubs as seen by sport clubs representatives-a Norwegian 

case study. International Review for the Sociology of 

Sport, 45(1), 73-85. 

Smoll, F. L., Smith, R. E., Barnett, N. P., & Everett, J. J. (2003). 

Enhancement of children’s self-esteem through social support 

training for youth sport coaches. Journal of Applied 

Psychology, 78(4), 602–610. 

Stirling, A. E., & Kerr, G. A. (2008a). Defining and categorizing 

emotional abuse in sport. European Journal of Sport Science 

8(4), 173–181. 

Stirling, A. E., & Kerr, G. A. (2008b). Elite female swimmers’ 

experiences of emotional abuse across time. Journal of 

Emotional Abuse, 7(4), 89–113. 

Stirling, A. E., & Kerr, G. A. (2009). Abused athletes’ perceptions 

of the coach–athlete relationship. Sport in Society: Cultures, 

Commerce, Media, Politics, 12(2), 227–239. 

Stirling, A. E., & Kerr, G. A.  (2013). The perceived effects of 

elite athletes’ experiences of emotional abuse in the coach–

athlete relationship. International Journal of Sport and 

Exercise Psychology, 11(1), 87–100. 

Strachan, L., Côté, J., & Deakin, J. (2011).  A new view: exploring 

positive youth development in elite sport contexts. Qualitative 

Research in Sport, Exercise and Health, 3(1), 9-32. 

Tracy, S. J., & Hinrichs, M. M. (2017). Big tent criteria for 

qualitative quality. The International Encyclopedia of 

Communication Research Methods, 1-10. 

Tušak, M., & Tušak, M. (2001). Psihologija športa [Sport 

psychology]. Ljubljana: Znanstveni inštitut Filozofske fakltete. 

Vella, S., Oades, L., & Crowe, T. (2011). The role of the coach in 

facilitating positive youth development: Moving from theory 

to practice. Journal of Applied Sport Psychology, 23(1), 33-48. 

Warriner, K., & Lavallee, D. (2008). The retirement experiences 

of elite female gymnasts: Self identity and the physical self. 

Journal of Applied Sport Psychology, 20, 301–317. 

Weinberg, R., Tenenbaum, G., McKenzie, A., Jackson, S., Anshel, 

M., Grove, R., & Fogarty, G. (2000). Motivation for youth 

participation in sport and physical activity: relationships to 

culture, self-reported activity levels, and gender. International 

Journal of Sport Psychology, 31, 321-346. 

Wekesser, M. M., Harris, B. S., Langdon, J., & Wilson Jr, C. H. 

(2021). Coaches’ impact on youth athletes’ intentions to 

continue sport participation: The mediational influence of the 

coach–athlete relationship. International Journal of Sports 

Science & Coaching, 16(3), 490-499. 

http://dx.doi.org/10.1177/1747954121991817  

Whitmore, J. (2002). Coaching for performance. Nicholas 

Brealey Publishing. 

 

 
 



 

JSES | https://doi.org/10.36905/jses.2023.01.03   21 

 

 

 

Run faster, bowl faster: In-match analysis of elite female cricket pace bowlers 

David Bailey1, Anna E. Saw2 *, Rian H. Crowther2, Kevin Sims3 

1Gold Coast Suns, Australia 
2Cricket Australia, Australia 
3Queensland Sports Medicine Centre, Australia 

 

A R T I C L E  I N F O  A B S T R A C T 

Received: 08.12.2021 

Accepted: 06.05.2022 

Online: 08.02.2023 

 Pace bowlers who release the ball at a higher velocity have been shown to both reduce the 

scoring ability of batters and dismiss batters more often. Run-up velocity is a key parameter 

consistently shown to influence ball velocity in male pace bowlers, however this has yet to 

be evaluated in female pace bowlers who have different anthropometric characteristics, 

strength, and bowling biomechanics. The aim of this study was to analyse in-match global 

positioning system (GPS) unit data and ball velocity data to determine whether 

characteristics of the run-up and delivery stride were associated with ball velocity in elite 

female pace bowlers. Wearable device (gyroscope, accelerometer, and GPS) data and ball 

velocity data were collated from 28 elite female pace bowlers participating in a T20 

competition. Linear regressions were conducted on 1050 bowling deliveries for both 

absolute ball velocity (raw data) and relative ball velocity (percent of individual’s 

maximum). Univariate analyses found absolute ball velocity was strongly associated with 

run-up distance (p = 0.002), average run-up velocity (p = 0.010), maximum run-up velocity 

(p < 0.001), maximum velocity during delivery stride (p < 0.001), peak resultant 

acceleration (p = 0.013), and peak roll (p = 0.031). Relative ball velocity was most strongly 

associated with maximum run-up velocity (p = 0.004) and maximum velocity during 

delivery stride (p < 0.001). Multivariate analysis found absolute ball velocity was strongly 

predicted by maximum velocity during delivery stride (p < 0.001), peak resultant 

acceleration (p = 0.003), run-up distance (p = 0.008), and peak roll (p = 0.043). Bowlers 

should aim to increase their run-up velocity, particularly during the delivery stride, to 

increase ball velocity. However, this should be in the context of individual factors such as 

biomechanics and strength. 
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1. Introduction  

Pace bowlers are integral to a cricket team’s performance 

(Johnstone et al., 2014). Pace bowlers who release the ball at a 

higher velocity have been shown to both reduce the scoring ability 

of batters and dismiss batters more often (Malhotra & Krishna, 

2017). This is attributed to batters having less time to position 

their body effectively to play a shot (Müller et al., 2009). As such, 

much attention for pace bowling performance has been directed 

at increasing ball velocity. To date, research in this area has 

focused on anthropometric characteristics, strength, and 

biomechanics in male pace bowlers. 

Anthropometric characteristics may influence ball velocity. 

Taller bowlers have the advantage of a higher ball release which 

helps optimise the delivery angle, bounce off the pitch, and force 

production assisting greater ball velocity (Johnstone et al., 2014). 

Elite male bowlers are heavier and carry more lean mass than 

junior representatives (Pyne et al., 2006). Larger chest girth and 

lower skinfold measures have been associated with increased ball 

velocity in male amateur level cricketers (Portus et al., 2000). 

Strength and power are likely to influence ball velocity, 

although research in this area is limited and findings have not been 

consistent across studies (Feros et al., 2019; Kiely et al., 2021; 

Pyne et al., 2006; Ramachandran et al., 2021). Force production 

from the upper body may positively influence technique and has 

JSES 

ISSN: 2703-240X 

*Corresponding Author: Anna E. Saw, Cricket Australia, Australia, Anna.Saw@cricket.com.au 

The Journal of Sport and Exercise Science, Vol. 7, Issue 1, 21-26 (2023) 

www.jses.net 

   

http://www.jses.net/


Bailey et al. / The Journal of Sport and Exercise Science, Journal Vol. 7, Issue 1, 21-26 (2023) 

JSES | https://doi.org/10.36905/jses.2023.01.03   22 

been reported to account for 36-45% of variance in ball velocity 

(Ramachandran et al., 2021). Elite male bowlers were shown to 

be more powerful in bench press throw and deltoid throw 

performance than junior bowlers (Pyne et al., 2006). In sub-elite 

(local club level) male cricketers, 1-repetition maximum pull-up 

strength, a measure of upper body pulling strength, correlated 

with both mean and peak ball release velocities (Feros et al., 2019). 

Several biomechanical factors have also been identified which 

are associated with faster bowling velocities. A more extended 

front knee during the front foot contact phase of the delivery 

(Portus et al., 2004; Portus et al., 2000) and a maximum hip 

shoulder separation angle which occurs later in the delivery stride 

(Portus et al., 2004) are associated with faster ball velocities. The 

larger hip shoulder separation angle creates a slingshot like effect 

during the bowling action. Faster bowlers also display higher 

braking and vertical impact forces (Portus et al., 2004). 

Anthropometric, strength, and biomechanical factors may 

influence ball velocity, however a recent meta-analysis by 

Ramachandran et al. (2021) found run-up velocity to be the 

parameter most strongly correlated with ball velocity. The eight 

studies which contributed to this finding included six sub-elite-to-

elite male cohorts, with correlation coefficients between 0.499-

0.737 (strong) (Ferdinands et al., 2010; Glazier et al., 2000; 

Glazier & Wheat, 2014; King et al., 2016; Middleton et al., 2016; 

Salter et al., 2007). Interestingly, one study that included an 

amateur cohort (Middleton et al., 2016) and another study on 

competitive club-level bowlers (Feros et al., 2019) did not find 

similar correlations. Three additional studies not included in the 

meta-analysis also studied high-level bowlers and found strong 

correlations between run-up velocity and ball velocity (Duffield 

et al., 2009; Kiely et al., 2021; Worthington et al., 2013). These 

findings highlight the importance of run-up velocity in high-level 

male pace bowlers. To date, no studies have analysed whether 

similar correlations exist with female pace bowlers. Limited 

research on elite female pace bowlers has shown that their run-up 

speed is similar to (Savage & Portus, 2002) or slower than (Felton 

et al., 2019) elite male pace bowlers, with slower ball velocity. 

Considering that female pace bowlers have different 

anthropometric characteristics (Stuelcken et al., 2007), bowling 

biomechanics (Felton et al., 2019), and likely strength and power 

(Bartolomei et al., 2021) compared to male pace bowlers, it 

follows that factors contributing to ball velocity may be different 

in female bowlers and needs to be researched. A limitation of 

previous studies in male pace bowlers is that all but one of the 

previous studies (Salter et al., 2007) used a cross-sectional 

between-bowler study design, therefore omitting numerous 

individual factors which may also contribute to ball velocity. A 

further limitation of these studies is that they were all conducted 

indoors, with artificial surfaces, indoor shoes, and dimension 

constraints potentially affecting run-up. All of these factors are 

likely to produce kinematic results that are different to that of a 

real world (outdoor in-match) scenario. Therefore, the aim of this 

study was to analyse in-match data from wearable devices 

(gyroscope, accelerometer, and global positioning system (GPS)) 

and ball velocity data over a season to determine whether 

characteristics of the run-up and delivery stride were associated 

with ball velocity in elite female pace bowlers. 

2. Methods 

2.1. Study design 

Retrospective cohort study. Ethical approval was obtained from 

La Trobe University Human Research Ethics Committee (HEC 

20058). Individual consent specific to this study was waived given 

the data was part of routine monitoring. 

2.2. Participants 

Twenty-eight female pace bowlers competing in the Australian 

Women’s Big Bash League (Twenty-20 (T20) competition) 2019-

20 season participated (24.9 ± 5.1 years at the start of the season). 

Bowlers did not have any injuries which affected their ability to 

perform as a bowler. 

2.3. Run-up and delivery stride characteristics 

Bowlers wore a Catapult Optimeye S5 GPS unit (Catapult 

Innovations, Melbourne, Australia) that was held within a GPS 

vest worn across the bowlers’ upper back. Each unit collected data 

at 100 Hz. To be included in the study, the bowler’s deliveries 

needed to be auto detected by a bowling algorithm within the 

Catapult software (Openfield, Catapult Innovations, Melbourne, 

Australia). For a delivery to be detected, predetermined criteria 

need to be met across gyroscope, accelerometer and GPS data 

(McNamara et al., 2015). The algorithm has been shown to be 

sensitive in training (99%) and competition (99.5%) (McNamara 

et al., 2015). 

Run-up data extracted from the GPS unit included distance, 

average velocity, maximum velocity, and velocity at the point of 

delivery. Delivery stride characteristics obtained from the inertial 

sensors were peak resultant accelerations (obtained from resultant 

of the peak x,y,z accelerometer outputs), peak roll angular 

velocity (equivalent to trunk lateral flexion velocity during 

bowling), and peak yaw angular velocity (equivalent to rotation 

velocity at the thoracic spine during bowling) (McNamara et al., 

2018). 

2.4. Ball velocity 

Ball velocity was captured during televised matches via a 

mounted radar gun (Stalker Pro II, Stalker Sports Radar, Piano, 

Texas) positioned on a tripod outside of the boundary and behind 

the bowler’s arm. This data was coded by the analyst from each 

of the teams using specialist software (Fair Play Sports Analysis 

Systems, Fair Play Pty Ltd, Jindalee, QLD) and subsequently 

uploaded to a central Athlete Management System (Fair Play 

AMS Pty Ltd, Jindalee, QLD). 

2.5. Strength and power 

Measures of bench pull (upper body pulling strength) 

(Bilsborough et al., 2015), counter-movement jump test (lower 

body power) (Yingling et al., 2018) and isometric mid-thigh pull 

(lower body pulling strength) (McGuigan & Winchester, 2008) 
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were included as covariates in analyses to control for the potential 

confounding factors of strength and power. These measures are 

routinely completed in a standardised manner throughout the 

season and recorded in the Athlete Management System. The best 

performance during the season was included in analyses. 

2.6. Statistical approach 

Absolute ball velocity (raw data) was converted to a percent of 

the individual’s maximum ball velocity recorded in the data set 

(relative ball velocity). Relative ball velocities ranged from 66-

100%, median 93% and interquartile range 90–96%. Lower 

velocity deliveries were likely the result of the bowler deliberately 

varying their run-up and delivery to tactically deliver a slower ball. 

To avoid potential bias of slower deliveries, the lower quartile of 

deliveries was excluded (i.e., cut off 90%).  

Descriptive statistics (mean and standard deviation) were 

calculated for ball velocity and run-up metrics. Linear regression 

was used to evaluate the relationship between ball velocity 

(dependent variable) and delivery characteristics (independent 

variables): delivery run-up distance, average run-up velocity, 

maximum run-up velocity, maximum velocity during delivery 

stride, peak resultant, peak roll, and peak yaw. Data did not satisfy 

the Shapiro-Wilk assessment of normality (all p < 0.001), 

however from visual inspection of frequency histograms and 

inability to improve normality of the data with transformation, it 

was deemed satisfactory to assume normality for analyses. 

Generalised estimating equations (GEE) with a linear model and 

exchangeable correlation structure were used to account for 

repeated measures within individuals. Univariate analyses for 

each run-up and delivery stride variable were conducted for both 

absolute ball velocity (raw data) and relative ball velocity (percent 

of individual’s maximum). Absolute ball velocity was modelled 

with the covariates of age and strength and power characteristics 

(bench pull, vertical jump, mid-thigh pull) controlled for. 

Variables with a p-value <0.05 from univariate analyses were 

included in multivariate analyses, excluding collinear variables 

determined by collinearity diagnostics. Analyses were performed 

using SPSS (Version 25.0. Armonk, NY: IBM Corp.). 

3. Results 

A total 1050 bowling deliveries for the 28 bowlers were included 

in analysis. The mean number of included deliveries per bowler 

was 47 ± 24. Mean maximum absolute ball velocity recorded for 

the season was 113 ± 6 km/h. Mean average run-up distance, 

average run-up velocity, maximum run-up velocity, and 

maximum velocity during delivery stride recorded for each 

bowler across the season were 14.2 ± 3.0 m, 4.5 ± 0.3 m/s, 6.0 ± 

0.5 m/s, and 5.4 ± 0.4 m/s respectively. Mean best performances 

for bench pull and mid-thigh pull (both normalised for body 

weight), and vertical jump were 3.94 ± 0.43, 0.86 ± 0.12, and 49 

± 6 cm respectively. 

Univariate analyses found that run-up velocity metrics (all p ≤ 

0.010), run-up distance (p = 0.002), and peak resultant 

acceleration (p = 0.013) strongly predicted absolute ball velocity 

(Table 1). Age (B = 0.037, 95% CI -0.392–0.465, p = 0.867), and 

bench pull (R2 = 0.054), vertical jump (R2 = 0.107), and mid-thigh 

pull (R2 = 0.002) for the season did not independently explain the 

variance in absolute ball velocity. Bench pull, vertical jump, and 

mid-thigh pull did not predict run-up velocity metrics (all p > 

0.05), with the exception of bench pull and maximum run-up 

velocity (p = 0.039). 

Multivariate analysis for absolute ball velocity included run-

up distance, maximum velocity during delivery stride, peak 

resultant acceleration, and peak roll (average run-up velocity and 

maximum run-up velocity were collinear with maximum velocity 

during delivery stride). Absolute ball velocity was strongly 

predicted by maximum velocity during delivery stride (B = 

1.7358, 95% CI 1.019–2.457, p < 0.001), peak resultant 

acceleration (B = 0.387, 0.128–0.647, p = 0.003), run-up distance 

(B = 0.441, 0.116–0.766, p = 0.008), and peak roll (B = 0.002, 

0.000–0.003, p = 0.043). 

Average run-up velocity (p = 0.027), maximum run-up 

velocity (p = 0.004), and maximum velocity during delivery stride 

(p < 0.001) strongly predicted relative ball velocity (Table 1). Due 

to collinearity of average run-up velocity and maximum run-up 

velocity with maximum velocity during delivery stride for relative 

ball velocity, only maximum velocity during delivery stride met 

the inclusion criteria for multivariate analysis and hence 

multivariate analysis for relative ball velocity was not conducted. 

4. Discussion 

Run-up velocity is an important and modifiable factor 

contributing to ball velocity in pace bowlers (Ramachandran et al., 

2021), however prior to this study the relationship between the 

two had not been investigated in female pace bowlers in the 

literature. This study analysed in-match data across a cricket 

season and found a positive association between ball velocity and: 

average run-up velocity, maximum run-up velocity, and 

maximum velocity during delivery stride. Furthermore, analyses 

controlled for individual factors of age and strength/power, 

supporting the idea that the faster a bowler runs up, the faster they 

are able to bowl relative to their own capacity. 

The findings from this study suggest that an individual 

increasing their maximum run-up velocity and maximum velocity 

during delivery stride by 1m/s will result in the ball being 

delivered approximately 1km/h faster. However, it is misleading 

to conclude that bowlers should solely train to improve their sprint 

velocity to bowl faster. Faster sprint velocity does not necessarily 

translate to faster run-up and in turn faster ball velocity (Kiely et 

al., 2021). Each individual bowler is likely to have an optimum 

run-up speed, beyond which ball velocity and accuracy are 

compromised (Bartlett et al., 1996; Worthington et al., 2013). 

Elite male T20 pace bowlers have been shown to have a run-up 

velocity which is close to their maximal sprint velocity (Sholto-

Douglas et al., 2020). Further research is needed to understand 

what percentage of maximum velocity female pace bowlers 

typically operate at, and whether this can be manipulated to 

optimise ball velocity.
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Table 1: Relationship between run-up and delivery stride characteristics and absolute (raw data) and relative (percent of individual’s 

maximum) ball velocity. Data presented with 95% confidence interval. N=1050 deliveries included for 28 bowlers. 

Run-up and delivery stride 

characteristics 

Absolute ball velocity (km/h) Relative ball velocity (%) 

 
Slope (B) p-value Slope (B) p-value 

Run-up distance (m) 0.523 

(0.193–0.852) 

0.002 0.022 

(-0.085–0.129) 

0.690 

Average run-up velocity (m/s) 1.815 

(0.425–3.205) 

0.010 0.886 

(0.101–1.671) 

0.027 

Maximum run-up velocity (m/s) 2.497 

(1.217–3.776) 

<0.001 1.109 

(0.360–1.859) 

0.004 

Maximum velocity during delivery 

stride (m/s) 

1.916 

(1.025–2.807) 

<0.001 1.013 

(0.480–1.547) 

<0.001 

Peak resultant acceleration (m/s2) 0.448 

(0.095–0.800) 

0.013 0.194 

(-0.012–0.401) 

0.065 

Peak roll (deg/s) 0.002 

(0.000–0.004) 

0.031 0.001 

(0.000–0.002) 

0.052 

Peak yaw (deg/s) 0.001 

(-0.001–0.002) 

0.339 0.001 

(0.000–0.002) 

0.132 

 

 

For sprint velocity to translate to bowling run-up velocity, the 

bowler must firstly be able to maintain run-up velocity into the 

delivery stride. Secondly, the bowler must then transfer linear 

momentum from the run-up to angular momentum of the delivery 

which requires a high braking ground reaction force and 

coordinated strength to effectively decelerate the body (Callaghan 

et al., 2021; Ferdinands et al., 2010). It has been postulated that 

elite female pace bowlers may adopt a slower run-up velocity to 

allow for controlled execution of the bowling action to account 

for the likely lower relative strength compared to their male 

counterparts (Felton et al., 2019), however this has not been 

researched. Whilst strength may be a factor between sexes, the 

variable strength between the female pace bowlers in this study 

did not clearly explain run-up velocity. 

Elite female pace bowlers may compensate for a slower run-

up velocity with increased pelvis and shoulder rotation compared 

to male counterparts (Felton et al., 2019). Trunk lateral flexion, 

measured as peak roll (McNamara et al., 2016), may contribute 

up to 13% of final ball release velocity (Bartlett et al., 1996). 

Trunk lateral flexion may be higher in bowlers with a side-on 

action where the non-bowling arm has a faster path (extension and 

adduction) compared to bowlers with a more front on action. As 

such, front-on bowlers may rely more on run-up velocity to 

generate pace on the delivery (Kiely et al., 2021; Ramachandran 

et al., 2021). Therefore, individual bowling actions may dictate 

the relative importance of run-up velocity and delivery stride 

characteristics. Bowling biomechanics were not included in this 

study, hence future research and individual assessments should 

include both run-up velocity and bowling biomechanics to assess 

their relative importance. Future research should also control for 

bowler height and lean mass which is a limitation of this study. 

The strength of this research being in-match data for 

ecological validity is at the expense of a lack of control over 

extraneous variables such as match situation and fatigue. Due to 

the nature of T20 cricket, players vary their pace, line and length 

more often than in other formats of the game. Whilst absolute 

slower balls were excluded from the data analysis, small 

deliberate changes in pace will still have been captured and 

analysed against run-up velocity. The intra-individual analyses 

may have captured how individuals use run-up velocity and 

delivery characteristics to vary the ball velocity, whether 

consciously or not. 

Equipment is another likely source of variability in the 

measure. The fixed radar gun used to measure ball velocity was 

set up by the broadcast companies, therefore the positioning was 

unable to be directly controlled for the purpose of this study. The 

inherent margin of error between GPS units was addressed by 

ensuring players wore the same unit so that any error was 

consistent for within-player analysis. The algorithm used to detect 

bowling deliveries was developed using male pace bowlers and 

therefore the thresholds may be less sensitive for female bowlers. 

From cross-checking with match scorecards, it is estimated that 

40 (3.7%) deliveries did not trigger the automatic detection. These 

missed deliveries were bowled at a lower velocity and/or 

produced less roll (trunk lateral flexion as determined by the 

Openfield software) during the bowler’s action, which were likely 

deliberate attempts to bowl a slower ball. Such balls may have 

introduced bias to the study and would likely have been excluded 

by the lower quartile cut-off.  
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4.1. Conclusion and future directions 

Ball velocity is an important performance metric for pace bowlers. 

Run-up velocity, particularly maximum velocity during delivery 

stride, is a key factor associated with ball velocity in elite female 

pace bowlers. Bowlers should aim to increase their run-up 

velocity to increase ball velocity, however this should be in the 

context of individual factors such as biomechanics and strength. 

To further understand the relationship between run-up and 

delivery stride characteristics and ball velocity, future research 

may investigate the contribution of a bowler’s anthropometric 

characteristics, bowling technique, and maximal sprint velocity. 

Future research should also seek to elucidate the relationship 

between the aforementioned factors and bowling accuracy, 

another key component of pace bowling performance. Subjective 

ratings of effort and qualitative information from bowlers 

regarding how they try to increase or vary ball velocity may lend 

to coaching cues to more effectively translate the findings of this 

research to practice. 

Conflict of Interest 

The authors declare no conflict of interests. 

Acknowledgment 

This research was supported in-kind by Cricket Australia. 

References 

Bartlett, R., Stockill, N., Elliott, B., & Burnett, A. (1996). The 

biomechanics of fast bowling in men's cricket: A review. 

Journal of Sports Sciences, 14(5), 403-424.  

Bartolomei, S., Grillone, G., Di Michele, R., & Cortesi, M. (2021). 

A comparison between male and female athletes in relative 

strength and power performances. Journal of Functional 

Morphology and Kinesiology, 6(1), 17. 

https://doi.org/10.3390/jfmk6010017 

Bilsborough, J. C., Greenway, K. G., Opar, D. A., Livingstone, S. 

G., Cordy, J. T., Bird, S. R., & Coutts, A. J. (2015). 

Comparison of anthropometry, upper-body strength, and 

lower-body power characteristics in different levels of 

Australian football players. Journal of Strength and 

Conditioning Research, 29(3), 826-834.  

Callaghan, S. J., Govus, A. D., Lockie, R. G., Middleton, K. J., & 

Nimphius, S. (2021). Not as simple as it seems: Front foot 

contact kinetics, muscle function and ball release speed in 

cricket pace bowlers. Journal of Sports Sciences, 39(16), 

1807-1815. https://doi.org/10.1080/02640414.2021.1898192 

Duffield, R., Carney, M., & Karppinen, S. (2009). Physiological 

responses and bowling performance during repeated spells of 

medium-fast bowling. Journal of Sports Sciences, 27(1), 27-

35. https://doi.org /10.1080/02640410802298243 

Felton, P. J., Lister, S. L., Worthington, P. J., & King, M. A. 

(2019). Comparison of biomechanical characteristics between 

male and female elite fast bowlers. Journal of Sports Sciences, 

37(6), 665-670. 

https://doi.org/10.1080/02640414.2018.1522700 

Ferdinands, R., Marshall, R. N., & Kersting, U. (2010). Centre of 

mass kinematics of fast bowling in cricket. Sports 

Biomechanics, 9(3), 139-152.  

Feros, S. A., Young, W. B., & O'Brien, B. J. (2019). Relationship 

between selected physical qualities, bowling kinematics, and 

pace bowling skill in club-standard cricketers. Journal of 

Strength and Conditioning Research, 33(10), 2812-2825. 

https://doi.org/10.1519/jsc.0000000000002587 

Glazier, P. S., Paradisis, G. P., & Cooper, S.-M. (2000). 

Anthropometric and kinematic influences on release speed in 

men’s fast-medium bowling. Journal of Sports Sciences, 

18(12), 1013-1021.  

Glazier, P. S., & Wheat, J. S. (2014). An integrated approach to 

the biomechanics and motor control of cricket fast bowling 

techniques. Sports Medicine, 44(1), 25-36. 

https://doi.org/10.1007/s40279-013-0098-x 

Johnstone, J. A., Mitchell, A. C., Hughes, G., Watson, T., Ford, P. 

A., & Garrett, A. T. (2014). The athletic profile of fast bowling 

in cricket: A review. Journal of Strength and Conditioning 

Research, 28(5), 1465-1473.  

Kiely, N., Pickering Rodriguez, L., Watsford, M., Reddin, T., 

Hardy, S., & Duffield, R. (2021). The influence of technique 

and physical capacity on ball release speed in cricket fast-

bowling. Journal of Sports Sciences, 39(20), 2361-2369. 

https://doi.org/10.1080/02640414.2021.1933349 

King, M. A., Worthington, P. J., & Ranson, C. A. (2016). Does 

maximising ball speed in cricket fast bowling necessitate 

higher ground reaction forces? Journal of Sports Sciences, 

34(8), 707-712. 

https://doi.org/10.1080/02640414.2015.1069375 

Malhotra, A., & Krishna, S. (2017). A Statistical analysis of 

bowling performance in cricket. arXiv preprint 

arXiv:1701.04438.  

McGuigan, M. R., & Winchester, J. B. (2008). The relationship 

between isometric and dynamic strength in college football 

players. Journal of Sports Science and Medicine, 7(1), 101-

105.  

McNamara, D. J., Gabbett, T. J., Blanch, P., & Kelly, L. (2018). 

The relationship between variables in wearable 

microtechnology devices and cricket fast-bowling intensity. 

International Journal of Sports Physiology and Performance, 

13(2), 135-139.  

McNamara, D. J., Gabbett, T. J., Chapman, P., Naughton, G., & 

Farhart, P. (2015). The validity of microsensors to 

automatically detect bowling events and counts in cricket fast 

bowlers. International Journal of Sports Physiology and 

Performance, 10(1), 71-75.  

McNamara, D. J., Gabbett, T. J., Naughton, G., & Orchard, J. W. 

(2016). How submarine and guided missile technology can 

help reduce injury and improve performance in cricket fast 

bowlers. British Journal of Sports Medicine, 50(16), 962-963. 

https://doi.org/10.1136/bjsports-2015-095935 

Middleton, K. J., Mills, P. M., Elliott, B. C., & Alderson, J. A. 

(2016). The association between lower limb biomechanics and 

ball release speed in cricket fast bowlers: a comparison of 



Bailey et al. / The Journal of Sport and Exercise Science, Journal Vol. 7, Issue 1, 21-26 (2023) 

JSES | https://doi.org/10.36905/jses.2023.01.03   26 

high-performance and amateur competitors. Sports 

Biomechanics, 15(3), 357-369.  

Müller, S., Abernethy, B., Reece, J., Rose, M., Eid, M., McBean, 

R., . . . Abreu, C. (2009). An in-situ examination of the timing 

of information pick-up for interception by cricket batsmen of 

different skill levels. Psychology of Sport and Exercise, 10(6), 

644-652. https://doi.org/10.1016/j.psychsport.2009.04.002 

Portus, M. R., Mason, B. R., Elliott, B. C., Pfitzner, M. C., & 

Done, R. P. (2004). Technique factors related to ball release 

speed and trunk injuries in high performance Cricket fast 

bowlers. Sports Biomechanics, 3(2), 263-284. 

https://doi.org/10.1080/14763140408522845 

Portus, M. R., Sinclair, P. J., Burke, S. T., Moore, D. J. A., & 

Farhart, P. J. (2000). Cricket fast bowling performance and 

technique and the influence of selected physical factors during 

an 8-over spell. Journal of Sports Sciences, 18(12), 999-1011. 

https://doi.org/10.1080/026404100446801 

Pyne, D. B., Duthie, G. M., Saunders, P. U., Petersen, C. A., & 

Portus, M. R. (2006). Anthropometric and strength correlates 

of fast bowling speed in junior and senior cricketers. Journal 

of Strength and Conditioning Research, 20(3), 620-626.  

Ramachandran, A. K., Singh, U., Connor, J. D., & Doma, K. 

(2021). Biomechanical and physical determinants of bowling 

speed in cricket: a novel approach to systematic review and 

meta-analysis of correlational data. Sports Biomechanics, 1-

23. https://doi.org/10.1080/14763141.2020.1858152 

Salter, C. W., Sinclair, P. J., & Portus, M. R. (2007). The 

associations between fast bowling technique and ball release 

speed: A pilot study of the within-bowler and between-bowler 

approaches. Journal of Sports Sciences, 25(11), 1279-1285. 

https://doi.org/10.1080/02640410601096822 

Savage, T., & Portus, M. (2002, November 28-30). A kinematic 

analysis of fast bowling techniques used by elite female 

cricketers. Paper presented at the Proceedings of the 4th 

Australasian Biomechanics Conference, Melbourne. 

Sholto-Douglas, R., Cook, R., Wilkie, M., & Christie, C. J.-A. 

(2020). Movement demands of an elite cricket team during the 

big bash league in Australia. Journal of Sports Science and 

Medicine, 19(1), 59-64.  

Stuelcken, M., Pyne, D., & Sinclair, P. (2007). Anthropometric 

characteristics of elite cricket fast bowlers. Journal of Sports 

Sciences, 25(14), 1587-1597.  

Worthington, P. J., King, M. A., & Ranson, C. A. (2013). 

Relationships between fast bowling technique and ball release 

speed in cricket. Journal of Applied Biomechanics, 29(1), 78-

84. https://doi.org/10.1123/jab.29.1.78 

Yingling, V. R., Castro, D. A., Duong, J. T., Malpartida, F. J., 

Usher, J. R., & Jenny, O. (2018). The reliability of vertical 

jump tests between the Vertec and My Jump phone application. 

PeerJ, 6, e4669. 

 
 



 

JSES | https://doi.org/10.36905/jses.2023.01.04   27 

 

 

 

Associations between physical activity and stress levels in medical doctors working in New 

Zealand and Australia during initial COVID-19 restrictions 

Yaso Kathiravel1, 2 *, Sachin Khullar3, Jane Fitzpatrick4, Mairin Taylor5, Catherine A. Elliot2, Michael J. Hamlin2 

1Beckford Sports, St Martins, Christchurch, New Zealand 
2Department of Tourism, Sport & Society, Lincoln University, Christchurch, New Zealand 
3Coriobay Health Group, Geelong, Australia 
4Centre for Health & Exercise Sports Medicine, Faculty of Medicine Dentistry and Health Science, the University of Melbourne, Victoria, 

Australia 
5School of Health Sciences, College of Education Health and Human Development, University of Canterbury, Christchurch, New 

Zealand 

 

A R T I C L E  I N F O  A B S T R A C T 

Received: 16.02.2022 

Accepted: 21.05.2022 

Online: 08.02.2023 

 In 2020, the world was gripped by the COVID-19 pandemic which put an unprecedented 

strain on health care workers. The aim of this study was to assess the effects of the 

Australian and New Zealand lockdowns on physical activity, depression, and anxiety in 

medical doctors. We hypothesized that during stressful times such as the COVID-19 

pandemic lockdown, physical activity would have a positive effect on the mental health of 

medical doctors. Convenience sampling (using mass emailing via professional networks 

including medical associations) and snowball sampling were used during the early period 

of COVID-19 government mandated restrictions (25 March to 27 April 2020) in New 

Zealand and Australia. All registered medical doctors working in New Zealand and 

Australia were eligible to participate in the survey. The short survey collected information 

demographics, levels of physical activity and mental health using the International Physical 

Activity Questionnaire: Short Form and the Depression, Anxiety and Stress Scale-42. Of 

469 participants who completed the survey, over 81% met the recommended physical 

activity levels (150 minutes of at least moderate-intensity physical activity/week). 

Physically inactive New Zealand and Australian medical doctors reported significantly 

higher depression (p = 0.006), anxiety (p = 0.008) and stress (p = 0.002) scores compared 

to their active counterparts. This study demonstrated that less physical activity was 

associated with higher anxiety and depression in medical doctors. A key recommendation 

from this study is to incorporate greater access to physical activity in healthcare settings 

for medical doctors. 
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1. Introduction  

Since late 2019, the world has been gripped by a pandemic caused 

by a novel Coronavirus- COVID-19 (Pappa et al., 2020). The 

virus was first identified in Wuhan, China (Huang et al., 2020) 

and spread to every continent. (Pappa et al., 2020). Following the 

confirmation of this pandemic by World Health Organization 

(WHO) on March 11th 2020 (Pappa et al., 2020), the respective 

governments in New Zealand (Keogh, 2020) and Australia (Burke, 

2020) acted swiftly to institute state and nationwide lockdowns. 

Medical doctors, like the rest of the populace, were impacted by 

the severe lockdown restrictions which had potentially significant 

impacts on access to physical activity. 

Physically active individuals have a reduced risk of 

developing mental illness compared to those who are inactive 

(Taylor, Sallis, & Needle, 1985). Additionally, physical exercise 

has been associated with the successful treatment of depression, 

anxiety and psychological stress (Callaghan, 2004; Guszkowska, 

2004; Taylor et al., 1985). Hypothetically, during the lockdown 

when physical activity was restricted, an individual’s ability to 

take part in exercise as a stress buffer was likely to be substantially 

reduced as many recreational opportunities were prohibited (e.g., 

JSES 

ISSN: 2703-240X 

*Corresponding Author: Yaso Kathiravel, Beckford Sports, St Martins, Christchurch, New Zealand, email: Yaso.Kathiravel@beckfordsports.co.nz 

The Journal of Sport and Exercise Science, Vol. 7, Issue 1, 27-34 (2023) 

www.jses.net 

 

http://www.jses.net/


Kathiravel et al. / The Journal of Sport and Exercise Science, Journal Vol. 7, Issue 1, 27-34 (2023) 

JSES | https://doi.org/10.36905/jses.2023.01.04   28 

no sporting competitions, gyms closed, activities with others 

individuals outside one’s household limited) (Australian 

Government, 2020; New Zealand Government, 2020). This 

reduced access to activity may have compounded the stress of 

medical doctors, potentially impacting their wellbeing. 

Data from previous epidemics/pandemics (i.e., Ebola and 

SARS) have shown that health care workers (HCWs) are 

particularly vulnerable to psychological and mental health issues. 

Factors thought to be related to increased stress include increased 

workload, lack of personal protective equipment, sleep 

deprivation, fear of becoming infected, anxiety about making 

ethical decisions while providing medical care, isolation and 

stress, working long shifts and having little information about 

COVID-19-related patient prognosis (Wu et al., 2009). Working 

in such an unpredictable environment could further aggravate the 

already existing “compassion-depleted state”, leading to burnout 

(Kumar, 2016). 

Prior to the COVID-19 pandemic, mental health specialists 

had reported a higher incidence of psychological distress amongst 

doctors as compared to the general population (Feeney et al., 

2016). These mental ill-health effects in combination with doctor 

burnout is not unique to Australia and New Zealand, having been 

reported globally in the medical profession (Shanafelt et al., 2015; 

Sharma, Sharp, Walker, & Monson, 2008; Thommasen, 

Lavanchy, Connelly, Berkowitz, & Grzybowski, 2001). Work-

related mental ill-health which is not diagnosed or is not well-

treated may not only affect a HCW’s capacity to care for their 

patients but may also illicit negative consequences on the HCW’s 

health (Wallace, Lemaire, & Ghali, 2009). 

The COVID-19 pandemic has challenged the health care 

sector globally. A theoretical model proposed by the Australian 

Government in the early phase of the COVID-19 pandemic 

showed that an unchecked outbreak of COVID-19 would exceed 

the intensive care unit (ICU) bed capacity in Australian hospitals 

by 5 times (35000 ICU bed occupancy as compared to 7000 in 

routine expanded capacity) (Australian Government, 2020). 

Increased demand on resources in hospitals and primary care has 

been predicted and witnessed in other parts of the world (Christen 

et al., 2020). HCWs, as a consequence, worked more than their 

normal hours, were required to execute new policies, had to ration 

life-saving equipment and health-protecting resources, had 

restricted autonomy with extreme physical tiredness, mental 

fatigue and insomnia; with negative impacts on physical and 

mental health (Kang et al., 2020; Rossi et al., 2020; Shaukat, Ali, 

& Razzak, 2020). 

The primary aim of this study was to assess the effect of the 

COVID-19 pandemic restrictions on the physical activity and 

mental health of doctors in Australia and New Zealand. It was 

hypothesized that the mental health of doctors in this stressful 

work environment may be negatively impacted by a reduction in 

physical exercise levels secondary to the imposed restrictions. 

The study aimed to inform the medical sector about the physical 

and mental health impact on the doctors who offer services when 

under extreme duress in a pandemic. 

2. Methods 

We used Qualtrics survey software (Qualtrics, Provo, Utah) to 

collect cross-sectional data during the lockdown stages (April-

June 2020) of government-led containment measures in New 

Zealand and Australia (see Table 1 for restrictions) (Wikipedia, 

2020a) (Wikipedia, 2020b). The containment measures were 

aligned with WHO guidelines (World Health Organisation, 2020). 

The research was approved by the local Institutional Human 

Ethics Committee in New Zealand and Australia (New Zealand 

reference # 2020-18, Australia reference # 2057014.1). The study 

adhered to current epidemiological guidelines (Strengthening the 

Reporting of Observational Studies in Epidemiology- STROBE) 

(Von Elm et al., 2007). All participants provided informed 

consent at the start of the survey. 

Convenience sampling (using mass emailing via professional 

networks including medical associations) and snowball sampling 

were used during the early period of COVID-19 government-

mandated restrictions (25 March to 27 April 2020) in New 

Zealand. All medically trained health professionals working in 

New Zealand and Australia were eligible to participate in the 

survey.  

 

 

Table 1: Covid-19 restrictions to human movement and physical activity. 

 New Zealand Australia 

Physical distancing (>2m) Yes Yes 

Self-isolation for >70 year olds and people with pre-existing health conditions, or 

Covid-19 symptoms or diagnosis 

Yes Yes 

Exercise (e.g., walk, jog, and cycle etc.) Two or more forms 

of exercise/day 

Only one form of 

exercise/day 

Only shopping for basic necessities (e.g., food/medicine) Yes Yes 

Travel for specific medical needs Yes Yes 

Essential travel for key workers only, everyone else works from home Yes Yes 

Pubs/gyms/playgrounds/cinemas/restaurants/schools/places of worship closed Yes Yes 

Note: Key workers included primary health care, supermarkets, pharmacies, food production including farming, delivery personnel, 

emergency services, businesses that support essential services. 
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A short survey collected demographic and physical activity 

information (International Physical Activity Questionnaire: Short 

Form [IPAQ-SF], Craig et al., 2003), along with doctors mental 

health (Depression, Anxiety and Stress Scale-42, DASS-42). The 

IPAQ was developed to use as a global tool to measure physical 

activity and the 9-item short form records the activity of four 

intensity levels including vigorous-intensity, moderate-intensity, 

walking, and sitting over the last 7 days (Craig et al., 2003). While 

accelerometer-derived physical activity measures are superior to 

questionnaires (Lee, Macfarlane, Lam, & Stewart, 2011), the 

design of this study did not allow for such monitoring. Using the 

IPAQ-SF on large populations is a validated tool to measure 

physical activity (Grimm, Swartz, Hart, Miller, & Strath, 2012). 

The DASS-42 is a commonly used self-report scale that assesses 

symptoms of depression, anxiety and stress (Lovibond & 

Lovibond, 1995). The 42-item questionnaire consists of 3 

subscales (depression, anxiety and stress) and has been shown to 

have acceptable to excellent internal consistency and concurrent 

validity (Antony, Bieling, Cox, Enns, & Swinson, 1998). 

2.1. Data Preparation 

Data from the IPAQ-SF was coded and analysed using the 

recommended guidelines found on the IPAQ website 

(www.ipaq.ki.se). Using the IPAQ scoring system, the total 

number of days and minutes of physical activity were calculated 

for each participant in the areas of moderate and vigorous-

intensity activity along with walking and sitting. In addition, we 

also calculated a physical activity continuous variable (MET-

min.week-1) according to the recommended guidelines. Each 

participant was also given a categorical score of “Low”, 

“Moderate” or “High” according to their level of activity as 

outlined in the IPAQ guidelines (e.g., high; ≥ 7 days of any 

combination of walking, moderate-or-vigorous intensity activity 

achieving ≥ 3000 MET-min.week-1; moderate, ≥ 5 days of any 

combination of walking, moderate-or-vigorous intensity activity 

achieving ≥ 600- 2999 MET-min.week-1; low, achieving < 600 

MET-min.week-1 of physical activity. A further categorical score 

of meeting physical activity guidelines (i.e., had a categorical 

score of moderate or high = active), or not (received a categorical 

score of low = inactive) was calculated. 

2.2. Data Analysis 

The dataset obtained from the Qualtrics website was downloaded 

as a Microsoft Excel spreadsheet and was initially transferred to 

the Statistical Analysis System v 9.4 (SAS Institute; Cary, NC, 

USA) for further analysis. The data was then visually checked for 

outliers and inaccurate data by investigating the distribution and 

probability plots. Means and standard deviations along with 

frequencies and percentages were calculated for the various 

dependent variables (physical activity, DASS-42). Independent t-

tests were used to determine significant differences between 

groups (e.g., New Zealand versus Australia, active versus 

inactive). Spearman correlation coefficients were calculated to 

measures associations between DASS-42 scores and physical 

activity variables including sitting time. Additionally, nominal 

variables representing the proportion of participants (and 

subgroups) meeting physical activity thresholds were compared 

by categorical modelling using the PROC FREQ procedure in 

SAS. A type I error of 5% was chosen for declaration of statistical 

significance; precision of estimates was represented by the 95% 

confidence limits. 

3. Results 

3.1. Demographics 

A total of 469 participants completed the survey, 43 contained 

incomplete responses, and these were removed, leaving 426 

participants. This led to a 90.8% inclusion rate. The New Zealand 

sample comprised of more females (65%) than males (34%) 

(Table 2). The Australian respondents were evenly spread with 52% 

female and 46% male. The overall gender distribution was 49.5% 

female, 33.3% male and 15.6% unknown (did not complete this 

question). In both samples, Caucasians were the predominant 

ethnic group (70%), with Asian 6.6%, Indian 4.2%, Māori 2.1%, 

Aboriginal 0.2%, and Pasifika 0.7% also being represented. The 

average age was 47.2 ± 11.9 years (mean ± SD). 

3.2. Physical Activity Levels 

During the COVID-19 lockdown, 81% of participants in both 

countries met the recommended physical activity guidelines. 

Within this group, 50% of participants reported a high IPAQ-SF 

score. There were no differences in physical activity levels 

between countries or genders (Table 3). Sitting time was similar 

between participants from both countries, averaging 350 min (5.8 

hours) per day overall. 

3.3. DASS-42 

Depression, anxiety and stress were similar in participants from 

both countries. The levels of stress and depression were higher 

than for anxiety in both samples. (Table 3). 

3.4. DASS-42 and Physical Activity 

Data from both countries combined, demonstrated statistically 

higher depression (p = 0.006), anxiety (p = 0.008) and stress (p = 

0.002) scores in the inactive compared to the active participants 

(Table 4). 

The Spearman correlation coefficients demonstrated small to 

moderate negative correlations between physical activity levels 

measured by MET-min.wk-1 and DASS-42 with females tending 

to have slightly stronger associations than males (Table 5). 

Although the correlations are relatively small the combined male 

and female data indicates that a lower physical activity level was 

associated with higher depression, anxiety, and stress. We also 

found small to moderate positive correlations between sitting time 

and DASS-42 scores. These associations tended to be stronger in 

males than females, and indicates increased depression, anxiety 

and stress with increased sitting time. 
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Table 2: Population characteristics of the study sample. 

 New Zealand Australia Unknown Total 

Sample (n) 199 172 55 426 

Sex (n, %) 

    Male 

    Female 

    Prefer not to say 

    Unknown 

 

64 (33.7%) 

123 (64.7%) 

3 (1.6%) 

 

78 (45.8%) 

88 (51.8% 

4 (2.4%) 

 

 

 

 

66 

 

142 (33.3%) 

211 (49.5%) 

7 (1.6%) 

66 (15.6%) 

Age (mean ± SD) 47.2 ± 12.4 47.2 ± 11.2  47.2 ± 11.9 

Age groups (n, %) 

    18-29 years 

    30-39 years 

    40-49 years 

    50-59 years 

    60-69 years 

    70-79 years 

    80 + years 

    Unknown 

 

13 (6.8%) 

40 (21.0%) 

56 (29.5%) 

44 (23.2%) 

30 (15.8%) 

6 (3.2%) 

1 (0.5%) 

 

6 (3.5%) 

40 (23.7%) 

50 (29.6%) 

46 (27.2%) 

22 (13.0%) 

5 (3.0%) 

0 (0.0%) 

 

 

 

 

 

 

 

 

67 

 

19 (4.5%) 

80 (18.8%) 

106 (24.9%) 

90 (21.1%) 

52 (12.2%) 

11 (2.6%) 

1 (0.2%) 

67 (15.7%) 

Ethnicity (n, %) 

    Caucasian 

    Asian 

    Indian 

    Māori 

    Aboriginal/Torres 

    Strait Island     

    Pacific Island 

    Other 

    Unknown^ 

 

167 (83.9%) 

14 (7.1%) 

2 (1.0%) 

8 (4.0%) 

0 (0.0%) 

 

1 (0.5%) 

7 (3.5%) 

 

131 (76.2%) 

14 (8.1%) 

16 (9.3%) 

1 (0.6%) 

1 (0.6%) 

 

2 (1.2%) 

7 (4.0%) 

 

 

 

 

 

 

 

 

 

55 

 

298 (70.0%) 

28 (6.6%) 

18 (4.2%) 

9 (2.1%) 

1 (0.2%) 

 

3 (0.7%) 

14 (3.3%) 

55 (12.9%) 

Note: ^Unknown were participants that completed the questionnaire but left some questions unanswered (e.g., 66 participants did not 

answer the gender question). Prefer not to say includes 1 non-binary individual. 

 

 

Table 3: Physical Activity during the Covid-19 restrictions along with the DASS.  

 New Zealand Australia Total 

Met PA guidelines (n, %) 

    Male and females 

    Males only 

    Females only 

    Prefer not to say 

 

151 (80.7%) 

56 (87.5%) 

95 (77.2%) 

2 (66.7%) 

 

136 (81.9%) 

65 (83.3%) 

71 (80.7%) 

4 (100.0%) 

 

287 (81.3%) 

121 (85.2%) 

166 (78.7%) 

6 (85.7%) 

IPAQ-SF (mean ± SD) 

    Total PA (MET-min.wk-1) 

    Sitting time (min.d-1) 

 

3081.6 ± 2920.7 

401.9 ± 235.2 

 

2885.7 ± 3217.2 

362.2 ± 191.3 

 

2943.6 ± 3009.7 

349.7 ± 231.9 

IPAQ-SF Classifications (n, %) 

    Low 

    Moderate 

    High 

 

39 (19.6%) 

60 (30.2%) 

100 (50.2%) 

 

31 (18.0%) 

54 (31.4%) 

87 (50.6%) 

 

80 (18.8%) 

133 (31.2%) 

213 (50.0%) 

DASS score (mean ± SD) 

    Depression 

    Anxiety 

    Stress 

 

6.1 ± 7.6 

2.6 ± 3.8 

9.2 ± 8.0 

 

5.8 ± 8.2 

2.8 ± 4.1 

9.7 ± 8.4 

 

6.0 ± 7.9 

2.7 ± 4.0 

9.4 ± 8.2 

Note: No significant differences between sexes for Physical Activity (PA) guidelines. No significant differences between countries for 

guidelines. No significant different between countries for total PA or sitting time. No significant differences between countries for DASS 

scores. 
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Table 4: DASS score in the participants deemed active or inactive from the IPAQ criteria. 

 Inactive 

(Not meeting PA 

guidelines) 

Active 

(meet PA guidelines) 

Mean difference between 

groups; 95% confidence limits 

DASS score 

    Depression 

    Anxiety 

    Stress 

 

8.3 ± 9.1 

3.8 ± 4.2 

12.1 ± 9.1 

 

5.4 ± 7.5 

2.5 ± 3.9 

8.8 ± 7.8 

 

2.9; 2.0* 

1.3; 1.0* 

3.3; 2.1* 

Note: Data are mean ± SD. *Statistically significant (p < 0.05) between the active and inactive groups. 

 

Table 5: Correlation between physical activity, sitting time and DASS.  

 Males Females Total 

DASS score and physical activity MET.min-1.week-1 

    Depression -0.12 -0.21* -0.19* 

    Anxiety -0.12 -0.12 -0.13* 

    Stress -0.08 -0.15 -0.15* 

DASS score and sitting time 

    Depression 0.16 0.12 0.15* 

    Anxiety 0.07 0.10 0.11* 

    Stress 0.24* 0.07 0.15* 

Note: *Statistically significant (p < 0.05) correlations. 

 

 
4. Discussion 

The present study, to our knowledge is the first to investigate the 

effect of Covid-19 restriction on physical activity and mental 

health in medical doctors in New Zealand and Australia. It is well 

documented that doctors suffer from higher levels of mental 

health issues compared to the general population (Aiken, Clarke, 

Sloane, Sochalski, & Silber, 2002; Caplan, 1994) and the added 

challenges due to COVID-19 may exacerbate these conditions 

(Galbraith, Boyda, McFeeters, & Hassan, 2020). 

The recruitment numbers of this study represent adequate 

participation of the medical fraternity. We were able to achieve a 

90.8% completion rate and the population sampled was 

representative of the current age and gender mix in the medical 

cohort in the two countries. European doctors were more heavily 

represented and indigenous doctors were underrepresented in this 

survey (e.g., the distribution of Māori participants in this survey 

was 2.1% compared to 3.5% of doctors currently working in the 

area, while 0.8% of Pasifika were surveyed compared to 1.8% 

currently working as doctors (Ministry of Health, 2018)). There 

was significantly more female doctors surveyed (58.6%) (Table 2) 

and it is postulated this may be due to the increasing proportion 

of female doctors in Australia (Australian Institute of Health and 

Welfare, 2020) and New Zealand (Ministry of Health, 2018) in 

recent years. Another explanation for this could be the fact that 

female doctors are possibly more invested in their health and 

wellbeing and therefore were more committed to completing this 

survey. 

It is well documented that depression, anxiety and stress are 

overrepresented in the medical profession even prior to the onset 

of COVID-19 (Feeney et al., 2016). Preliminary data from 

Faulkner et al. (2021) indicates that DASS-42 scores in the 

general population during the COVID-19 pandemic were 

approximately one-third of the scores reported by the medical 

doctors of this study. Given the increased workload and stress on 

medical doctors at this time, the increased DASS-42 scores 

represent a real increase in doctors’ levels of depression, anxiety, 

and stress. 

Approximately 81% of the male and female doctors 

participating in this study met the recommended physical activity 

levels during the lockdown. While we did not collect data on the 

change in physical activity from before-to-during the lockdown, 

we postulate (based on data from normal populations at this time 

(Faulkner et al., 2021; Meiring, Gusso, McCullough, & Bradnam, 

2021)), that physical activity in doctors was likely to be reduced 

which was likely to negatively affect mental health, as has been 

indicated in other studies (Faulkner et al., 2021; Meiring et al., 

2021). 

Severe limitations on access to physical activity and increased 

mental health issues have been reported in many countries across 

the globe both in HCWs (Kang et al., 2020; Pappa et al., 2020; 

Rossi et al., 2020) and in the general population (Lesser & 

Nienhuis, 2020). The negative effect of the COVID-19 pandemic 

restrictions on mental health (depression, anxiety, and stress) was 

seen to be significantly higher in doctors who were physically 

inactive during this time as compared to their more physically 

active peers. Our study indicated that rates of depression, anxiety 

and stress were increased in the cohort that did not complete the 

required physical activity levels. 
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The reduction in levels of physical activity could be due to 

pandemic-associated restrictions limiting doctors to in-home or 

outdoor activities, but this can also be due to heightened stress and 

mental ill-health, resulting in increased fatigue and/or less 

attention to self-care.  

In New Zealand, most family practitioners were tasked with 

providing COVID-19 testing and tracing services with little or no 

support from the central government, which is likely to have led 

to increased stress while trying to maintain regular patient care. 

The increased demands on doctors during this time probably led 

to more physical and mental fatigue resulting in less time 

available for physical activity.  

Although an exact causation cannot be derived by this 

observational study, a lack of physical activity and increased 

boredom accompanied by increased weight gain and consumption 

of alcohol can be potential reasons for synergistic effects of 

reduced physical activity and increased mental illness (Fallon, 

2020). A recent estimation by the Foundation of Alcohol Research 

and Education in Australia found increased sales and 

consumption of alcoholic beverages during the COVD-19 

restrictions (Foundation for Alcohol Research & Education, 

2020). 

Sitting time (which is a measure of sedentariness), showed a 

small positive correlation with measures of depression, anxiety 

and stress (Table 5). It has been known for some time that 

inactivity is an independent risk factor for chronic disease (Fung 

et al., 2000; Jakes et al., 2003), but a lack of activity is also 

associated with lower mental health status (Mummery, Schofield, 

& Caperchione, 2004). We suggest that this association was 

exacerbated during COVID-19 lockdown when work pressures 

were increased on medical doctors. Such associations need to be 

highlighted as areas of concern in the medical fraternity and 

appropriate steps need to be taken to alleviate this stress by 

increasing the access to physical activity options in the workplace 

or at home. 

We are unaware of any participants contracting COVID-19. 

The physical symptoms related to a COVID-19 infection have the 

potential to cause heightened stress and restrictions in physical 

activity and the inability to continue providing care, as seen in a 

study involving HCW’s from major hospitals in India and 

Singapore (Chew et al., 2020). Research from previous pandemics 

(such as SARS 2003, MERS 2012 and Ebola) have shown that 

HCWs can experience a broad range of psychological morbidities 

that can endure for many months after an outbreak (Maunder et 

al., 2004). Furthermore, negative effects on mental health can be 

found in doctors irrespective of whether or not they worked in the 

front line with infected patients (Um, Kim, Lee, & Lee, 2017). 

The current global pandemic has identified the need for 

doctors to develop strategies to cope under pressure. Most HCWs 

feel a strong obligation to continue working despite the dangers 

posed to their own health (Goulia, Mantas, Dimitroula, Mantis, & 

Hyphantis, 2010). Going forward, recognising that such a 

pandemic may occur again (or continue with a different COVID-

19 variant), the authors recommend universities and professional 

colleges establish wellbeing strategies in the medical curriculum. 

It is well documented that HCWs especially medical doctors, find 

it difficult to disclose mental health issues with colleagues or seek 

professional help (Hassan, Ahmed, White, & Galbraith, 2009).  

A plethora of global studies in the last 12 months have shown 

that physical activity levels have decreased, and sedentary 

behaviour increased during the COVID-19 pandemic lockdowns 

(Faulkner et al., 2021; Meiring et al., 2021; Stockwell et al., 2021). 

Decreases in physical activity have resulted in increased anxiety 

and depression (Di Corrado et al., 2020). The benefits of physical 

activity for both mental and physical wellbeing have been well 

established (Kohl 3rd et al., 2012). The current coronavirus 

pandemic is exacerbating physical inactivity and its associated 

problems. We propose that doctors and HCWs need to be at the 

forefront of the “exercise is medicine movement”. There is a role 

for health boards to implement facilities and breaks to ensure that 

doctors are able to meet their recommended physical activity 

levels while at the workplace. It is critical that governments and 

health boards address the significance of the strain that is faced by 

doctors as a result of the pandemic and implement long term 

solutions. 

One of the limitations of this study is that analyses did not 

specify between the medical sub-speciality doctors nor were 

differences between doctors working in public and private sectors 

investigated. Therefore, this study was unable to separate out 

those at higher risk of contracting COVID-19 to investigate 

whether the associations between mental health and physical 

activity were different in this group. Further, exact causation 

related to specific factors could not be derived from this cross-

sectional, correlational study. Sub-group analyses of confounding 

factors such as pre-existing mental illness, private or public health 

care settings, socio-economic status and financial stress, lack of 

family or social support and ethnicity would be worthy research 

explorations in the future. Not only can these confounding 

variables have consequential impact on the mental health 

outcomes, but they may also be important to formulate 

preventative plans for doctors for future pandemics or subsequent 

waves of the same COVID-19 infections. Another limitation of 

the current study was that we were unable to investigate other 

causative factors that impair wellbeing such as poor sleep, high 

alcohol consumption and poor diet. 

The SARS-COV2 virus outbreak led to a global pandemic in 

2020 resulting in increased stressors on health systems worldwide 

which in turn led to greater demands on HCW. This study has 

found that doctors working during the COVID-19 pandemic 

lockdowns in New Zealand and Australia had high levels of 

depression, anxiety and stress. However, doctors that met the 

current physical activity guidelines showed significantly lower 

depression, anxiety and stress than doctors that did not meet the 

guidelines. Our data shows the importance physical activity has 

in maintaining wellbeing for doctors in the workplace. We suggest 

some simple measures such as ensuring access to regular breaks 

for exercise, along with better access to counselling could be 

initial starting points to improve doctor’s response to increased 

work stress. 
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 Regular physical activity is essential in maintaining health and well-being. However, 

people in marginalised communities who experience financial insecurity or housing 

insecurity often face significant barriers to physical activity. Using a qualitative approach, 

12 semi-structured one-to-one interviews were conducted with clients of a local charitable 

organisation who had been supported in undertaking physical activity. Interview transcript 

data was analysed using thematic analysis. The key theme that we identified was that 

physical activity support resulted in participants actively shaping their health and well-

being in four key areas: mental, physical, social and behavioural health. These results are 

closely aligned with two established frameworks that describe well-being outcomes: Self-

Determination Theory and Te Whare Tapa Whā (Māori Model of Health). This research 

highlights the significance of physical activity in improving the well-being of people in some 

marginalised communities, and the importance of localised organisations that facilitate 

these initiatives.  
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1. Introduction  

It is well established that regular physical activity (PA) is 

important for health and well-being (World Health Organisation, 

2020). While perceived by many of the general population as 

leisurely pursuit, PA is actually a crucial aspect of leading a 

healthy life that has been identified as being a significant 

contributor to positive mental, physical, and social health (World 

Health Organisation, 2020). As such, PA is effectively a human 

right (Messing et al., 2021) and PA-related facilities, goods and 

services should be accessible to marginalised communities (Tobin 

& Barrett, 2020).  

However, in marginalised and vulnerable communities that 

are characterised by high financial insecurity and housing 

instability, opportunities for PA can be difficult to access. For 

example, financial and related barriers to PA are frequently 

reported in terms of price, lack of childcare, lack of time and 

unpredictable lifestyles (Dawes, Sanders, & Allen, 2019; Withall, 

Jago, & Fox, 2011). In addition, financial barriers to PA in 

marginalised populations are often compounded by concurrent 

and often chronic physical and mental health conditions (Gregg & 

Bedard, 2016).  

Previous research has highlighted the potential benefits of 

PA for members of marginalised and vulnerable populations. For 

example, in a mixed methods study of homeless men in Canada, 

Gregg and Bedard (2016) found that the perceived benefits of PA 

included empowerment, social connection, transferable life skills, 

achieving a desired appearance, increased confidence and the 

opportunity to spend time outdoors and connect with nature. Also 

using a mixed methods approach, Withall et al. (2011) found that 

benefits such as social connection, increased confidence and 

enjoyment were the main motivators for members of a low 

socioeconomic population in the UK in continuing to undertake 

PA.  

Such benefits of PA for marginalised and vulnerable 

populations can be achieved through initiatives that improve their 

accessibility to PA. For example, Dawes et al. (2019) discovered 

that homeless women in the UK who were provided with 

equipment such as running shoes and the opportunity to run in a 

group setting reported improvements in physical and mental 

health and well-being (e.g., fitness gains and pain reduction, 
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increased confidence and positivity, reduced loneliness). 

Similarly, sporting events such as the Homeless World Cup – a 

sporting initiative in which homeless people represent their 

country in a football tournament - have been shown to promote 

social connection, increase confidence and self-esteem and result 

in reduced drug use, in addition to reducing societal stigma 

(Magee, 2011).  

1.1. Frameworks of well-being outcomes   

The outcomes of PA for marginalised communities can be seen 

from the perspectives of well-established frameworks that 

describe well-being. One such example is self-determination 

theory (SDT), which is a universal framework that describes the 

role of the social environment in fostering positive well-being 

outcomes and ongoing motivation for a given activity (Ryan & 

Deci, 2000). This theory posits that individuals have three basic 

psychological needs: competency, relatedness, and autonomy. 

Competency refers to feeling confident and capable in expressing 

oneself and being active about doing so; relatedness refers to 

having a sense of belonging within a community; and autonomy 

refers to the feeling of being in control of one’s decisions and 

actions (Ryan & Deci, 2002). According to SDT, individual well-

being is maximised when these psychological needs are met by 

the person’s social environment. 

In Aotearoa New Zealand, Māori are over-represented in 

statistics for low socio-economic status, homelessness (housing 

insecurity), and poor health (Amore, 2016; Reid, Taylor-Moore, 

& Varona, 2014). Therefore, an important framework through 

which we can understand well-being from the perspective of 

Māori is Mason Durie’s influential Te Whare Tapa Whā model, 

which was originally developed to better reflect a Māori world 

view (Durie, 1985). This model depicts the wharenui (house), 

which represents overall health and well-being. The wharenui is 

supported by four pillars: taha tinana (physical), taha whānau 

(social), taha hinengaro (mental) and taha wairua (spiritual). 

Within this framework, optimal well-being is achieved when 

these four pillars are balanced. A number of studies in Aotearoa 

New Zealand have also conceptualised the benefits of physical 

activity and exercise programmes using the Te Whare Tapa Whā 

model. These studies indicate that physical activity contributes to 

improvements in physical, spiritual, mental and social health, 

thereby restoring balance to the wharenui for a wide variety of 

populations, including cancer survivors, pregnant women trying 

to quit smoking and people with Parkinson disease (Roberts et al., 

2017; Mulligan et al., 2018; Matapo-Kolisko, 2021).  

The SDT and Te Whare Tapa Whā frameworks are 

complementary. SDT focuses on the importance of the social 

context in fostering well-being, while Te Whare Tapa Whā 

recognises and responds to indigenous concepts of well-being. 

We would expect people receiving support to do PA to experience 

benefits related to well-being, and these benefits can be explored 

at individual, community, and population levels using the SDT 

and Te Whare Tapa Whā frameworks. 
In Aotearoa New Zealand, some charitable organisations 

support PA opportunities for marginalised communities that are 

characterised by financial insecurity and/or housing insecurity. 

For example, Wellington City Mission is a charitable organisation 

based in Wellington that helps to reduce financial barriers to PA 

by providing clients with subsidised or free leisure club passes, 

memberships to recreational clubs, and sports equipment. 

However, the effects of such support for PA in marginalised 

communities have yet to be fully investigated in Aotearoa New 

Zealand. Therefore, the primary aim of this research project was 

to explore the outcomes that clients of Wellington City Mission 

clients have experienced as a result of support in undertaking PA 

from the organisation. 

1.2. Research question 

The primary research question was: What impact have physical 

activity subsidies had in terms of supporting the well-being of 

individuals in marginalised communities? 

2. Methods 

2.1. Study design  

A qualitative methodology was used to obtain an in-depth insight 

into the experiences of members of the Wellington City Mission 

community in terms of the outcomes associated with supported 

PA opportunities. One-to-one interviews allowed the interviewer 

(EC) to build rapport with the participants and facilitate the 

participants in feeling safe and comfortable when discussing 

personal information. This study was approved by the University 

of Otago Ethics Committee (ref.: D21/328) and all participants 

provided written informed consent. 

2.2. Participants 

The participants for this study consisted of twelve clients of 

Wellington City Mission. The participants ranged in age from 30 

to 64 with mean age of 47 years. Ethnicities included Māori (n = 

2), Turkish (n = 1), Japanese (n = 1) and Pākehā (NZ European) 

(n = 1), with eight participants choosing not to disclose their 

ethnicity when asked. There were three female participants and 

nine male participants. All participants had received support from 

Wellington City Mission in undertaking PA in the form of leisure 

club passes, swimming passes, sports equipment or sports club 

memberships. Two participants had children or grandchildren in 

their care, seven participants disclosed they were currently in an 

unstable housing situation, and five participants had experience 

with self-diagnosed mental health conditions (including bipolar 

disorder, depression, anxiety, post-traumatic stress disorder, and 

bulimia). Pseudonyms were used during analysis and reporting 

(and throughout this article) in order to protect participants' 

anonymity. 

2.3. Recruitment  

Participants were recruited via a poster containing the study 

information, which was displayed at Tā Te Manawa (the 

Wellington City Mission Community Lounge). Social workers 

and staff at Wellington City Mission also helped with recruitment 

by providing clients with study information. The interviewer (EC) 

spent time at Tā Te Manawa getting to know the manuhiri (guests) 

and participants were also recruited this way. Participants were 
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offered a $20 grocery or petrol voucher as renumeration for 

participation. 

2.4. Data collection 

EC conducted semi-structured interviews onsite at Wellington 

City Mission from November 2021 to January 2022. Interviews 

followed a pre-determined interview guide, with questions 

divided into three main areas: barriers experienced by participants 

in accessing PA and how they had been supported in overcoming 

these barriers; the outcomes of participants’ PA; and what 

participants would like support with to continue PA in the future. 

For the purpose of answering our research question, the outcomes 

of PA were the primary focus of the interview. The interview 

guide was inductive in nature – that is, no a priori model was 

presented to participants regarding potential PA outcomes, and 

participants were left to interpret outcomes according to their own 

perspectives. Participants were offered the opportunity to have a 

social worker present during the interview, an option taken by five 

participants. Interviews were digitally recorded and the 

transcribed verbatim using Temi, a secure online transcription 

program. We anticipated that we would require twelve 

participants, with the potential for more if data saturation was not 

achieved by this point (Guest et al., 2006). Following the 

interview with Participant 10, two of the research team (EC, MJ) 

undertook a preliminary analysis. Following the subsequent 

analysis of interviews with Participants 11 and 12 the research 

team decided data saturation had been achieved and recruitment 

ended.  

2.5. Data analysis  

Thematic Analysis (Braun & Clarke, 2006) was used to analyse 

the data. First, EC read through all the transcripts and identified 

quotes which were potentially relevant to the research questions. 

These quotes were then organised into a wide range of codes 

which were collated under the headings ‘barriers to PA’, 

‘facilitators of PA’, ‘outcomes of PA’, ‘praise for Wellington City 

Mission’ and, ‘the future’. These codes were discussed and 

refined by EC and MJ. Tables containing the codes and all the 

relevant quotes were then made by EC, allowing for overlap of 

quotes which were relevant to more than one code. EC and MJ 

then discussed how the codes could be arranged into themes and 

sub-themes and selected representative quotes for each sub-

theme. The preliminary themes, sub-themes, quotes and codes 

were then shared with MH and PS and any discrepancies in 

analysis were discussed amongst the team until consensus was 

reached. 

2.6. Member-checking  

Member-checking was achieved by providing participants with a 

copy of the report. Participants were asked to respond within 

fourteen days if they had any concerns about the report, if they 

were not heard from it was assumed they were satisfied with our 

interpretation of the interview data. No participants responded. 

 

2.7. Researcher self-reflection  

In keeping with Thematic Analysis methodologies (Braun & 

Clarke, 2006), self-reflection was facilitated by notes made 

following each interview, and by discussion between the research 

team. This enabled the researchers to be made aware of their 

attitudes towards the outcomes of PA for marginalised 

communities and ensured that the influence of these attitudes on 

the process of analysis was minimised.  

3. Results 

3.1. Barriers  

A summary of barriers is provided to contextualise the main study 

results. Participants reported key barriers to undertaking PA, of 

which accessibility was the most frequent. Other barriers included 

childcare obligations, mental and physical health conditions, and 

having to go through a clinical route to get support to do PA. 

These barriers and illustrative quotes can be seen in Table 1. 

By helping their clients to overcome financial barriers in 

accessing PA, Wellington City Mission provided their clients the 

opportunity to actively and positively shape various aspects of 

their own health. These aspects included behavioural, mental, 

physical and social health; these interweaved and contributed to 

an overall improvement in health and well-being for the 

participants. A selection of these four key themes, sub-themes and 

illustrative quotes can be seen in Table 2, and a visual depiction 

of these themes can be seen in Figure 1. 

3.2. Actively shaping mental health 

This highlights the sub-theme of improvements in self-esteem and 

confidence, which fits into the theme of shaping mental health 

through PA. Eddie explains: “There’s nothing like a bit of 

exercise to burn off some of the necessary worries and to feel good 

about your self-esteem”. For Steven, improvements in self-esteem 

related to a healthier relationship with his body: “I don’t hate 

seeing myself in a mirror…I genuinely would not go outside some 

days because I just didn’t feel like being seen…but that’s not 

stopping me anymore’.  

Another sub-theme of mental health was the idea that PA can 

help with emotional regulation via the expression of emotions. 

Participants liked having access to different types of PA which 

allowed them to express a range of emotions, for example Tracy 

described how she would “relax in the spa if that what it is and 

just chill or go to squash if you’re angry and smash the ball”. 

Steven also gained emotional regulation skills through PA which 

he was able to use in other areas of his life, “Where I work, we 

can have some pretty unfavourable people I have to remove…I 

don’t get so anxious or stressed anymore…I don’t have that 

temptation to fight anymore”.  

A prominent sub-theme of shaping mental health through PA 

was stress reduction. For Tracy, a mother of four children, this 

was about having time to herself which she did not normally get: 

“These are the sort of things that I don’t put first in my life, but 

to…have something for me has been awesome”. Sam said that 
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Table 1: Participants’ barriers to physical activity. 

Barrier Sub-theme  Illustrative quote 

Accessibility  Financial  "When you don’t have a surplus on your income… it’s just one of those things you have to go 

without"  

Geographical  "I had no vehicle so I would have had to bus all the way…or walk into town and that would 

have been no good for me cos you know once my anxiety hits, I freak out and I’ve got to go 

home" 

Pain  Psychological  "I definitely was struggling (to undertake PA) when I was more depressed”  

Physical  "My back inhibits me a lot" 

Family 

obligations  

 "Especially to re-spark that thing in me (playing squash) that I haven’t been able to do due to… 

me having four kids"  

Convoluted 

routes to PA 

support  

 "Unless a person can convince your doctor of a disability certificate…that you have a medical 

reason to exercise… not many people know how to do that…and not many doctors allow that" 

 

 

Table 2: Key themes, sub-themes and illustrative quotes for the benefits of physical activity for clients of Wellington City Mission.  

Theme  Sub-theme  Illustrative quote  

Behavioural  

Lifestyle 

changes  

“When you’ve got someone who’s lost weight, quit smoking, wants to go back to work, their 

faculties all back and is inspired again to start working for herself, you’ve got a win” 

Improved 

behavioural 

choice 

“It’s (PA) lifted (me) up to the point where I’ve made other changes as well now…I bought 

myself a Nutribullet” 

Role modelling 

for tamariki 

(children)  

“Not only for me, for my kids to see me doing something positive…you can’t buy that”  

Mental  

Hedonic well-

being  

“I love the way I feel after exercise…the endorphins, serotonin, those ones that make you feel 

good…you actually start to crave it eh”  

Emotional 

regulation  
“It’s a good way to just process any like bad emotion that I’ve got going on”   

Improvements 

in self-esteem 

and confidence  

“I don’t hate seeing myself in a mirror…I genuinely would not go outside some days because I 

just didn’t feel like being seen…but that’s not stopping me anymore” 

Stress reduction  “Swimming is different. You’re in your own little zone…puts your mind in a different space”  

Management of 

existing mental 

illness/addiction 

“You just push yourself, ‘right I’m going to the gym, I’m gonna do this’…and that sort of kick-

starts you out of your depression” 

Physical  
Weight 

management  

"I go through like binging and restricting cycles with my food…which I’ve managed to break out 

of...so now I’m like losing maybe half a kilo a week max…it feels sustainable and good" 
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Improvements 

in fitness and 

strength  

“Instead of walking once around the block, I could walk four times around because of the 

swimming and it increased my strength in the back…that’s the best bit actually”  

Managing an 

aging body  

"I’m glad I’m still this active at fifty…when I was thirty I thought when you’re fifty it’s time to 

die you know…but I still feel like a young fella”  

Negotiating 

chronic physical 

conditions  

“Walking down to the swimming pool on the concrete…it’s very painful, so when I get in the 

water it’s a relief…swimming has been a Godsend”  

Social  

Sense of 

community  

 "That’s (going to the gym) actually exercising that (connection with other people), um, which 

you don’t have so much when you’re on a long term, minimal income...because of that financial 

ceiling, you are separated from society...that’s what the pass is for” 

Spending 

quality time 

with whānau 

(family)  

"They’re (children of the participant) absolutely happy... they love going to the pools, it's the 

thing that we can do together as a family, it’s our special treat time"  

Making new 

friends  

“I know for myself, meeting my friend, it’s been good having someone else to talk to because I 

cut everyone out of my life that was in the drug scene”  

Breaking down 

perceived social 

barriers  

“All of a sudden, you’re talking away with someone you don’t know, who has a completely 

different lifestyle…it takes you out of your world”  

Reciprocity  

"Just to know that there’s other people out there that actually care about that side of things... 

where the price tag doesn’t mean anything it’s your well-being that means the most, then it makes 

you like, woah, there are these people care, then you can pay it forward"  

 Family values  
"I want to be in her (his daughter’s) life as long as I can...if I want to be in her life, I have to be 

healthy" 

 

 

 

 

Figure 1: Key themes, sub-themes and illustrative quotes for the benefits of physical activity. 
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after exercising at the gym it feels like “a burden’s taken off my 

shoulders”, while Nathan stated that following an exercise 

session, he liked to sit in the sauna and get “rid of the 

baggage…release it with the vapour”. Participants also found that 

PA helped to clear their mind. For Fiona, swimming helped her 

achieve this, “You’re in your own little zone, the everyday traffic 

life’s not happening around you…puts your mind in a different 

space, almost hypnotic…maybe it comes back to being in the 

womb”.  

3.3. Actively shaping physical health 

PA also helped participants to positively shape their physical 

health in a variety of ways. A number of participants noticed 

improvements in their fitness and strength. Ethan noted his 

endurance improved: “I can ride to the top of the hill in one go 

without stopping, whereas a year ago there’s no chance of doing 

that”. Not only did improvements in fitness enable participants to 

be better at their preferred PA, but the benefits also extended to 

other PA they did in their everyday lives as Oliver explains: 

“Instead of walking once around the block, I could walk four 

times around because of the swimming and it increased my 

strength in the back…that’s the best bit actually”. For many 

participants, PA had contributed to weight loss which they were 

proud of. For example, Eddie stated: “I’m trying to lift my overall 

well-being and to keep just an aura of health and shed weight, and 

the more I shed the better I feel”. For Steven, PA helped him to 

reach a place of stability with his eating and weight: “I go through 

binging and restricting cycles with my food…which I’ve 

managed to break out of…now I’m losing maybe half a kilo a 

week max…it feels sustainable and good”.  

Participants Eddie and Ethan highlighted a sub-theme of 

shaping physical health: using PA as a way to manage their bodies 

as they age, as Eddie explains “The better I can prepare myself 

(by doing PA) going into that age group…the better the outcome 

will be”.   

For many participants, PA was also a way for them to 

negotiate chronic physical conditions. Tom experienced diabetic 

neuropathy and swimming was a form of PA he could actually 

undertake, and indeed provided pain relief for him: “Walking 

down to the swimming pool on the concrete…it’s very painful, so 

when I get in the water it’s a relief…swimming has been a 

Godsend”. Oliver had suffered back pain for years and the gym 

enabled him to strengthen other parts of his body to compensate 

for that pain: “When I first injured my back, I did a lot of weights 

and that strengthened my legs…because the back was always 

painful”.  

3.4. Actively shaping social health  

Participants were able to positively shape their social health 

through PA. Access to PA fostered an increased sense of 

community. For some, this came from doing group sports where 

they had other people looking out for them as Steven explains: 

“The community aspect of it has been really important to 

me…you’ve got people holding you accountable and also 

checking in on you if you don’t turn up”. Nathan felt his low 

income prevented him from socialising and the leisure pass 

enabled him to overcome this barrier: “because of that financial 

ceiling, you are separated from society”. Several participants 

expressed that they had met people who led different lives to their 

own, as highlighted by Fiona: “I’ve learned all about his culture… 

I would never have known if I hadn’t met him at the pools”. Eddie 

expressed empathy and understanding towards other people in 

transitional housing whom he had met through sports 

days organised by Wellington City Mission, “It’s a lovely social 

thing to do…we’re all in the same boat, we have our own stories, 

we have different stories and we shouldn’t pre-judge people 

because they’ve got their own battles going on”. Breaking down 

these social barriers not only enabled participants to learn about, 

and appreciate, other’s lives but also to make new friends. For 

Fiona this was particularly important because she felt isolated 

after having removed herself from her prior, unhealthy social 

circle: “I know for myself, meeting my friend, it’s been good 

having someone else to talk to because I cut everyone out of my 

life that was in the drug scene”. 

For two participants with children and grandchildren, the 

swimming passes and zoo passes were particularly valuable as 

they enabled them to spend quality active time as a family, 

something they couldn’t achieve without financial support, as 

described by Fiona: “Just listening to them conversing and 

socialising and you know laughing their heads off…it was really 

cool”. For Terry, it was not only important to share PA with his 

family, but to do PA himself to stay healthy so he could support 

his family “I want to be in her (his daughter’s) life as long as I 

can…if I want to be in her life, I have to be healthy”.  

Many participants expressed gratitude for the opportunity to 

undertake PA. For some participants this helped to positively 

shape their social health by initiating reciprocity of kindness as 

Tracy explains: “Just to know that there’s other people out there 

that actually care about that side of things, where the price tag 

doesn’t mean anything it’s your well-being that means the most, 

then it makes you like, woah, there are these people (that) care, 

then you can pay it forward”.  

3.5. Actively shaping health behaviours  

PA contributed to healthy, holistic lifestyle changes participants 

made, as expressed by Tracy: “Having those positive things 

(squash and swimming) it brings everything else up to par…doing 

these things improves our whole lifestyle”. A number of 

participants expressed that they were motivated to improve their 

lives instead of killing time until they found accommodation, as 

Eddie explains: “I want to get into a good sort of work, back into 

the rhythm of life again…so I’m utilising this time as much as I 

can to benefit myself in order to go forward”.  

Other participants found that PA helped them to quit 

unhealthy habits and developing healthy ones. Fiona credited 

swimming as helping her to quit smoking: “I did the (quit) 

smoking program, I tried everything, I could not quit these 

cigarettes…I never went ‘I’m going to swim to quit smoking’...it 

just started happening as a natural process”. Fiona had also made 

a number of other positive lifestyle changes since starting 

swimming which she was proud of, “When you’ve got someone 

who’s lost weight, quit smoking, wants to go back to work and 

their faculties all back and is inspired again to start working for 

herself, you’ve got a win”. Some participants had made healthy 

changes to their diet since starting PA, for example Eddie said he 
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now enjoyed making smoothies for breakfast: “It’s (PA) lifted 

(me) up to the point where I’ve made other changes as well 

now…I actually bought myself a Nutribullet”. 

For those participants with children and grandchildren, them 

doing PA was a way for them to model making healthy behaviour 

choices, as Tracy explains: “It lets them know that hopefully when 

they get older, they’re able to do these sorts of things (PA) as 

well…just having that foundation set in place for them”. Tracy 

expressed that this was very important to her because she didn’t 

have these kinds of positive things in her life when she was a 

child: “Just having that place to go you know like I was a kid that 

didn’t have anywhere to go... it’s huge…without the help that I’ve 

gotten, I wouldn’t have been able to provide that for them”.  

3.6.  Gratitude  

One significant cross-cutting theme that emerged in the data was 

the theme of gratitude. Participants were grateful for the 

opportunity to do PA, as Tracy explains: “Just to get that other 

side of life you that I probably took for granted at a young age and 

now just being able to do it (PA) means so much”. For another 

participant, Eddie, him making the most out of his pass was his 

way of expressing gratitude: “I feel happier because I knew it’s 

something I had to do and it’s been provided for me on a plate… 

I’ve got all the help that I need…that’s the spark that motivates 

me because it’s been gifted to me”. By being given the 

opportunity to do PA, participants not only received benefits for 

their health, but also experienced what it is like to be shown 

kindness.  

4. Discussion 

The aim of this research was to explore the outcomes of doing PA 

for marginalised and vulnerable members of the Wellington 

community. We collected the stories of twelve members of this 

population who had been supported to undertake PA by receiving 

leisure club passes, sports club memberships, and sports 

equipment from Wellington City Mission. In supporting their 

clients to overcome financial barriers to accessing PA, Wellington 

City Mission provided their clients with the tools to positively and 

actively shape their health and well-being. Participants described 

improvements in aspects of their physical, social, mental and 

behavioural health and these contributed to an overall 

improvement in the well-being of participants.  

Our results can be interpreted within the framework of Te 

Whare Tapa Whā, which describes how hauora (well-being) 

consists of four pillars - taha tinana (physical), taha whānau 

(social), taha hinengaro (mental) and taha wairua (spiritual) 

(Durie, 1985). Improvements in three of these four cornerstones 

were reported by participants. Taha tinana was strengthened by 

participants improving their management of their fitness, weight, 

injuries and illness. Taha whānau was strengthened by 

participants sharing PA with whānau (family) and new friends and 

feeling a sense of community. Taha hinengaro was strengthened 

by participants improving their self-esteem and management of 

mental health symptoms. Thus, by providing access to PA, 

Wellington City Mission enabled participants to strengthen these 

three pillars, which in turn contributed to an overall improved 

well-being.  

The fourth pillar of Te Whare Tapa Whā – taha wairua – was 

not explicitly reported by participants. However, this is not to 

suggest that outcomes related to wairua were not experienced by 

participants, but it could be argued that spiritual aspects of health 

are conceptually more difficult to verbalise and discuss as 

opposed to physical, mental and social aspects of health.  

From a motivational perspective, our results demonstrated 

how participants experienced feelings of self-determination and 

autonomy, as described within the framework of SDT. Within 

SDT, Deci and Ryan (1985) described how psychological well-

being and ongoing motivation is maximised when an individual’s 

social environment fosters social connection and autonomy. In the 

current study participants expressed that their three psychological 

needs (competency, relatedness, autonomy) were supported in the 

context of PA. PA improved participants’ relatedness by 

facilitating new friendships and quality time with whānau 

(family) and breaking down social barriers. Participants reported 

improved confidence, fitness and management of their physical 

and mental health conditions, all of which contribute to increased 

perceived competency. PA encouraged autonomy within 

participants by allowing them to take control of their health, make 

healthy behavioural choices and make the most of the situation 

they were in. Wellington City Mission facilitated clients’ 

autonomy as they were not instructing their clients about what to 

do for their health, but rather provided them with the opportunity 

to improve their health in ways that were meaningful to them and 

that were characterised by choice. Hence, participants felt a sense 

of achievement and autonomy at having undertook PA, and 

reaped the benefits that come with PA. As an organisation, 

Wellington City Mission supported the psychological needs of 

their clients by providing them with access to PA. With these 

needs supported, members of marginalised communities can be 

empowered and motivated to continue to do PA, and make and 

maintain other healthy life choices, contributing to an overall 

improved state of well-being. 

4.1. Limitations and strengths 

A limitation of this study was that the participants were self-

selecting. We did not interview anyone who had negatives 

experiences with PA and/or Wellington City Mission, and as such 

we must acknowledge the potential for positive-experience bias 

in this study.  

With regards to study strength, to our knowledge this study is 

the first to explore the outcomes resulting from PA support for 

people in marginalised and vulnerable communities within 

Aotearoa New Zealand. Therefore, the study offered a population 

that is often unheard the opportunity to share their voice, thereby 

providing an important insight into the lives of people in these 

communities and how we can best support them in improving and 

maintaining their health through PA.  

4.2. Future research 

Quantitative data for the effects of PA subsidies might be used to 

complement the rich qualitative data obtained here, in the form of 

surveys or intervention. Questionnaires exist that align with the 

frameworks described here. For example, in the framework of 

SDT, general motivation questionnaires and those specifically in 

the context of PA exist (Behavioural Regulation for Exercise; 
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Markland & Tobin, 2010), as do questionnaires that assess 

perceptions of psychological need support (Healthcare Climate 

Questionnaire; Williams & Deci, 2001) and satisfaction (PNSE-

PA; Gunnell et al., 2012). Likewise, tools are available that can 

be used to quantify Māori well-being across the domains of Te 

Whare Tapa Whā (Mason & Kingi, 2000). 

It would be valuable to explore the ongoing barriers that 

members of this population face in accessing PA. As 

demonstrated in this article, Wellington City Mission has 

provided support to overcome the major barrier of financial 

accessibility, however other barriers may still exist for 

participants such as family obligations and geographical 

accessibility. Investigating these ongoing barriers would add to 

the value of the work done here, enabling community services and 

organisations to further support these people in maintaining 

healthy behaviours.  

Further, it would be useful to ascertain the cost-effectiveness 

of providing PA subsidies to marginalised communities. For 

example, researchers have used frameworks such as the human 

capital model (HCM) to explain how PA can be a platform for 

societal and individual gains across capitals relating to physical, 

mental, social and – in some cases – financial capital. At present, 

funding for such subsidies is an ongoing issue in the not-for-profit 

sector. Considering the potential for increased capital supported 

by such programmes, providing an argument for continuous 

funding would be of great benefit to funders, organisations, and 

beneficiaries alike.  

5. Conclusion 

Our findings suggest that providing marginalised communities 

with opportunities to do PA facilitates them in positively and 

actively shaping their health and well-being and highlights the 

importance of providing support for PA in the community. This is 

important for community organisations such as Wellington City 

Mission in terms of seeking ongoing funding, which can be 

strengthened in future research by incorporating quantifiable cost-

effectiveness analyses. The research also highlights the 

importance of local organisations as local champions who are key 

in providing the practical, financial and emotional support that 

their clients require in order to do PA. Importantly, the study gave 

members of marginalised and vulnerable communities a voice; by 

expressing their thoughts and needs, the research has also 

supported them in further shaping their health in the hope that 

Wellington City Mission and other services will respond 

accordingly. Overall, this study demonstrates the multi-faceted 

benefits that PA can provide and reminds us why PA is considered 

to be a human right and crucial to leading a healthy life.  
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