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Abstract  
 
Training load monitoring has been integrated into a variety of sports at a high level over the 

past decade. However, it has been presented by various authors that golfer’s sustain injury 

caused by overuse of specific sites of the body. This is done without knowledge of golf specific 

training loads and little academic research into training load monitoring within golf. Therefore, 

it is reasonable to suggest that the topic of load monitoring in golf should be researched, as 

load monitoring in other sports has been researched. Such studies have lead to the 

quantification of load and acute chronic workload ratios by academics.  

 

Two literature reviews; one on injury in golf and one investigating training load monitoring in 

other sports preceded a set of semi structured interviews with subjects working as coaches, 

doctors, physiotherapists and players within international golf. The purpose of the semi 

structured interviews was to discuss topics relating to golfing load, summarise the opinions of 

the experts on those topics and define the importance of each topic relating to a golf specific 

load monitoring tool.  
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Chapter 1  

Introduction 

1.1 Motivation  

The motivation to undertake this research piece came from a variety of factors. By studying a 

master’s degree, additional career development pathways as a sports therapist will open up 

and the transferable skills of further study will be applicable to my profession following the 

completion of this degree. 

 

Furthermore, it is apparent at the beginning of this research piece that workload across all 

sport is important and the application of research practice in sport provided a strong motivation 

to contribute a piece of work to be taken forward. Clearly there is a gap between the practice 

of load monitoring in golf and prior research to inform practitioners of the scientific evidence 

behind load monitoring. 

 

Additionally, golfer’s sustain injury across practice and competition with many high-level 

golfers not monitoring their workloads. Many professionals working within golf, particularly at 

a high level rely on their own experiences and that of their peers thus developing a practice-

based evidence approach to the topic of load monitoring. As a final note, this research piece 

aims to provide a start point for future researchers and to investigate the potential inclusion 

topics for a golf specific load monitoring tool for future development and refinement. 
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1.2 General Introduction 

 

Golf is one of the most popular sports worldwide with 29 million players in the United States 

and an estimated 55-80 million worldwide. (1,2) Furthermore, the game is developing with 

greater prize money, lucrative sponsorship deals and highly soughtafter television rights. 

Professional golfers spend countless hours dedicating themselves to improvement on and off 

the course due to the constantly evolving demands of the sport. Courses are becoming longer, 

(3) and players are hitting the ball further now compared to the turn of the century. This could 

be in part due to increased physical attributes in conjunction with ever improving technological 

advancements of clubs and golf balls. Such improvements have led to an increase in distance 

hit and courses having lengthened in response to this. Coupled with this, the relative increased 

professionalism and time spent practicing puts an elite golfer at a higher risk of overuse injury. 

(4)  

 

The physical characteristics of a high level golfer have been documented within the recent 

literature. (5–7) Sell et al. (5) observed that elite right handed players showed better balance 

on their right legs leading to the opinion that the golf swing requires greater balance on the 

downswing than the upswing. There was also significantly larger hip, torso and shoulder 

strength observed in high level golfers compared to less proficient participants. A none elite 

male golfer was identified as someone with a handicap of 10-20, with handicap being the 

numerical measure of a golfer’s ability, the lower the number the better the player. Golfers 

with greater strength have been shown to hit the ball further, (6) with these strength gains 

attributed to physical training, although increased training hours are an external factor for 

injury in an athletic population. (8) In addition to this, rate of force production (RFP) is also 

increased when strength improves so the forces applied to a golfer’s body may be higher the 

stronger a golfer becomes. With this in mind, the monitoring of golf load could be important, 

to account for injury risk within that individual.   



 3 

 

It was noted by Hellstrom. (9) that the physical differences of high level (handicap of less than 

10) and less proficient golfers may be due to different capacities of fitness and golf volumes. 

With physical characteristics such as height and limb length relating to clubhead speed and 

ball flight, Dorado et al. (10) stated that there is a correlation between physique and driving 

distance and that muscle power is an important characteristic to take into account regarding 

clubhead speed (CHS). Height and arm length were significantly correlated to swing speed, 

long arms coupled with a large usable muscle mass create high strength and power output. 

These factors, as well as an individual’s flexibility are likely to impact a players technique and 

thus the ability to create CHS. (9) From this increase in CHS comes the additional distance 

which is key to golfing performance. The relationship between muscular strength in golfers 

and their proficiency has been researched with findings between muscle strength, swing 

performance and proficiency reported. (6,7) CHS has been identified as a key component of 

a category one golfer enabling greater ball distance with a higher club (greater angle of 

clubface) and therefore allowing for greater control as the ball path will have a higher arc but 

travel less distance. (11) 

 

Golf, in particular at an elite level, requires a complex combination of skills and characteristic’s 

physically, psychologically, technically and tactically for a performer to compete at their best. 

(9) To some extent, the physical requirements for high performing golfers and the prevalence 

of injury at an elite level have been investigated in previous literature. (9,12,13) There is a 

requirement for further research regarding injury mechanism for specific joints in the body, 

(14–16) relating to all categories of male and female golfers. With literature and research being 

dedicated to the statistics and possible causes of golfing injury, it is important researchers 

look at data collection pertaining to injury rates too. By tackling the issue of how to channel 

the previous literature into combatting injury rates, this will create a demand for investigative 

literature proving that preventative steps are working in reducing golfing injuries.  
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Golf  has been shown to be a low intensity sport in younger adult populations given it typically 

requires less than 50% of a young adults maximum heart rate (MHR) to carry out the activity. 

(17) An 18-hole course can take between 3-6 hours to complete and whilst walking the course, 

players carry out low intensity aerobic exercise irrespective of skill level. However, the action 

of a club swing is short and dynamic, being performed in approximately one second for a full 

swing, with CHS reaching 160 km/h. (18) The biomechanical forces placed upon specific joints 

throughout a complete golf swing and follow through are immense, thoracic (torso) rotation in 

professional golfer’s ranges from 78° to 109° and pelvic rotation has been observed at 37° to 

64°. Changes in range of movement occur incredibly quickly to generate CHS and distance. 

Furthermore, through EMG research, the trunk extensors, hip extensors and abdominal 

muscles all play a pivotal role in producing a powerful efficient swing. (18,19)  Of similar 

importance is the transfer of energy from lower to upper body muscle groups in the chest and 

shoulders as they contribute to the physical output leading to the production of high clubhead 

speed. 

 

Given that golf swing occurs for a short duration it enables athletes to train everyday often 

exceeding 300 full swings daily. (20,21) The action of a golf swing creates high physical stress 

and exertion on the body. As such, it is imperative that golfers are robust enough and have 

had the exposure to a consistently appropriate load to reduce the risk of injury. The presence 

of desirable biomechanical traits such as the mobility and flexibility around a joint to create the 

requisite forces of an efficient and powerful swing are fundamental aspects of a golfer being 

successful. However, as Windt et al. (22) stated the ability of an athlete to sufficiently cope 

with a specific load injury free, enables more time to be spent practicing and that in itself could 

form a potential injury risk increase as there are a greater number of opportunities for injury to 

occur. 
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Injury in golf is common, (12,21) with up to an 88% annual prevalence of injury amongst 

professional golfers. An average of almost two injuries per player per year is associated with 

increased hours of play and therefore a greater risk of a golf specific injury occurring. (21) 

Throughout golf injury literature, studies found commonality with overuse injuries occurring 

more frequently than acute traumatic events. (4) An overuse injury is defined as a sustained 

repetitive trauma stemming from a combination of training and technique errors.  Gosheger et 

al. (4)  observed that back injuries were most common (18.3%) followed by the elbow (17.2%) 

and then ankle (12.9%). Marshall et al. found knee injury in golf to be less common but when 

injury does occur, it is often traumatic and can lead to extended periods of rehabilitation and 

practice time lost. (23) 

 

Overuse injuries are the most common cause of injury in elite golfers with biomechanical 

and technical aspects potentially causal (24–26), there is little evidence to suggest that 

golfers, even at the elite level, monitor their workload on a day to day basis for any period of 

time. Given this, the relationship between training load (TL), illness and injury is less 

advanced within the realms of golf compared to other sports. (27) TL was initially defined by 

Bannister as the product of training volume. Bannister came up with the theory of a training 

Impulse (TRIMP) as a unit of measurement for training load. A TRIMP is a unit of physical 

effort that is calculated using training duration and maximal, resting, and average HR during 

the exercise session. (28) More recently, Gabbett et al. have defined load as ‘‘the cumulative 

amount of stress placed on an individual from multiple training sessions and games over a 

period of time, external workloads performed or the internal response to that workload.’’ (29) 
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Subsequently, there is now a demand to research golf and training load the degree that has 

occurred in other sports. With this, a greater understanding of sport specific training load 

monitoring may be reached. Recently there has been one paper published looking at the 

feasibility of the development of a golf specific load-monitoring tool by the Williams et al. (27) 

however prior to this, to the author’s knowledge there has been no research published within 

this area of literature. 

 

Nonetheless, (27) provides a start point and a reference to future research on the topic. Given 

that overuse injuries through prolonged, frequent practice and competition schedules for an 

elite golfer are common, (13) the literature seems to indicate that research on the topic of 

workload management in elite golf needs to be addressed. This is due to the logical 

conclusions that can be drawn from the fact that currently golfer’s, even at an elite proficiency, 

do not appear to monitor their workload. Despite these findings, it is widely accepted that 

golfer’s frequently develop overuse injuries, (4,30) without correctly monitoring their training 

load. If correctly implemented, load monitoring may serve to decrease injury risk and reduce 

the amount of practice and playing time missed, as well as income opportunities from events. 

 

With no quantifiable training load data available, a player may become more susceptible to an 

overuse injury, Pink et al. (31) found professional golfers to hit 2000 balls or more weekly as 

well as in excess of 200 balls daily when practicing, however these figures are slightly arbitrary 

regarding overuse injury owing to the fact that player’s appear to not track their own golf 

volume daily or over a greater duration. There have been recent and applicable examples of 

overuse injury at an elite level within golf and other sports too. World number one Rory McIlroy 

spent the winter of 2016 testing new clubs owing to his club provider withdrawing their 

production of clubs. An Increased acute workload where he hit “thousands of balls a week” 

assessing potential new club manufacturers may have caused a long-standing rib injury that 

plagued him for much of 2017. 
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1.3 Aims of the Research 

 

This research aims to assess the current literature surrounding training load monitoring in 

various sports, (32–34) literature focusing on musculoskeletal injury in golf (12,16,35) and if 

some of the fundamental principles applied to load monitoring (LM) are transferable into the 

sport of golf. Furthermore, this research will assess and review the outcome of the past work 

and potentially establish inclusion topics for a golf load monitoring tool. Currently, there has 

been one identified research paper published surrounding golf specific training load 

monitoring, (27) with one aim of this piece of research to further add to the literature area and 

seek the expert opinion of a range of practitioners potentially utilised by a high level golfer 

throughout the course of their season. 

 

1.4 Research Questions 

 

In order to meet the purposes of this piece of research project, the following research 

questions were proposed. 

 

Q1. What does the current literature indicate regarding the incidence and prevalence 

of musculoskeletal injuries at common injury sites in Golf? 

 

There is a limited literature investigating the topic of injury in golf, however it is 

important to ascertain a breakdown of specific injury sites and the commonality of injury 

in golfers from the literature available. Expanding upon this, it may be of note if there 

is a difference in injury risk amongst high level golfer’s that those who are less skilled 

may not be exposed to. Finally, the types of injury reported is of importance as well as 

the way in which such information is collected and reported by academic researchers. 
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Q2. What is the current scope of literature exploring training load monitoring in other 

sports and can any current principles of load monitoring be applied to golf from other 

sports? 

 

Various sports have recently looked into training load volume from a scientific and 

quantifiable viewpoint. By investigating previous work, the researcher aims to identify 

an overall framework of total training load encompassing the entirety of an athletes 

workload and how each aspect is broken down. Finally, it will be looked at if any current 

load monitoring techniques from other sports may be identified as transferable into 

golf. 

 

Q3. What are the components of a high-level golfer’s training and which aspects of 

their training schedule should be included in a training load monitoring tool? 

 

Elite golfers often have a multitude of resources at their disposal to help aid golfing 

performance. Players often are in contact with; coaches, strength and conditioning 

coaches, physiotherapists and or doctors throughout the course of a season. As such, 

these professionals will all have a unique viewpoint on the vital components of a 

golfer’s day to day life that make up golfing ‘load’. From this, a series of semi structured 

interviews will be compiled with the various professionals being represented and the 

primary topic of discussion being what they think is important to include within a golf 

load monitoring tool. 
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1.5 Outline of Literature Review one: Sites of injury in golf 

 

Golf is considered a moderately low risk sport with regards to injury (0.9-1.4 per 1000 hours 

of participation), (36) however professional golfers experience on average 1.9 injuries a year. 

(12) This figure is higher than the number for amateur golfers, with a variety of factors being 

attributed to this, such as increased playing time, greater volume of practice and larger force 

exertion on the body. (9) This indicates that training load may be a driver for injury. Much of 

the research conducted on golfing injury have used a mixture of amateur and professional 

players (12,15,35) therefore a consensus on some injuries is difficult to establish. However, 

age and practice time are potential causes of many common golfing injuries. An increase in 

load does not necessarily guarantee and increase in Injury incidence, but as practice time and 

repetition increases, so too does the likelihood of injury with a greater amount of work carried 

out, particularly if training is not increased incrementally. (37) With regards to the areas of the 

body where injury occurs, lower limb injuries are found to be far less common and far less 

serious in nature than injury to the upper peripheral joints such as the shoulder and elbow. (4)  

 

However, thoracic and lumbar spine injuries were found to have the greatest prevalence in 

amateur and professional golfers. The vast majority of injuries in golf stem from repetitive 

swing actions and overuse of a specific area of the body. (12) Overuse injuries are shown to 

represent a large proportion of professional and amateur injuries throughout golfing literature. 

(12,35) Amateur players often experience overuse injury due to poor preparation and warm 

up as well as swing technique deficiencies, whereas professional golfers experience overuse 

injury down to the volume of practice and play. (9,12,21) Much of the literature on golf injury 

is descriptive in its nature and injury pathology is not always present in written literature hence 

the internal validity and external validity of the findings may be affected by this. Internal validity 

is defined as the extent to which the observed results represent the truth in the population 
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being studied. External validity is how well the results can be applied to a population outside 

of the current study. (38) 

 

1.6 Outline of Literature Review two: Training Load Monitoring in other sports 

 

Training load monitoring has, to a greater extent been researched across a selected range of 

sports including rugby, cricket and Australian Football League (AFL) football (22,39,40) with 

the primary objective of assessing injury risk and with the outcome goals of reducing injury 

risk and illness. (41)  Absolute and relative loads are often used to calculate the ‘acute: chronic 

workload ratio’ (ACWR). This ratio takes the workload score from the previous 7 days and 

compares it to the previous month with a ratio of 0.8:1- 1.3:1 seen as the window of optimum 

workload with lower injury risk. (8) This however, is not a ‘golden ratio’ and the ACWR varies 

from amongst individuals.  It has been found that high training loads can have a beneficial 

effect on an athlete regarding injury risk with the rate of load application combining with an 

athlete’s internal risk factors being key to the outcome of the load. (8) Load should always 

individualised, not as a broad ‘one size fits all’ application if an athlete is part of a team . The 

individual’s load should be flexible and adjustable within a training block. Furthermore, 

athlete’s respond much better to minimal but regimented increases (or decreases) in load 

rather than fluctuating load. Much of the research states the importance of accurate 

quantification of external loads such as distance travelled or balls bowled to give an accurate 

total load which can then be applied to the clinical theories and hypotheses. Finally, it is 

acknowledged that more research is required regarding competition schedule and load 

changes across a broader variety of individual sports. (41) 
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1.7 Outline of study findings: How should golfers monitor training load? 

Eight subjects participated in a semi structured interview answering questions and giving 

opinions in various topics related to golfing load. These topics included how to measure golf 

volume, including club grouping and measures of work done, measuring strength and 

conditioning work done, sleep and a section of a tool relating to injury. They were then offered 

the chance to give input on anything else they deemed relevant to the topic of golf specific 

training. Golfing load in this context refers to any aspects of work undertaken relating to golf 

performance, such as sport specific training and physical training. At the end of each interview 

the subjects were asked to rank the importance of each sub section on which they thought 

was the most important for inclusion within a golf load monitoring tool. The results highlighted 

that golf specific tasks were the most important inclusion topic for a load monitoring tool and 

that number of balls hit may be the best way to quantify this. Clubs should be categorised into 

three specific segments; drivers/woods, high irons, low irons owing to the different physical 

demands of such shots.  

 

Regarding putting volume, it could be prudent to monitor the number of strokes made and the 

time spent practicing putting to obtain a putts per minute score. With their gym training 

sessions most participants said a simple RPE x time score would be an acceptable method 

but alternative offering of total tonnage calculated by load x reps for a session may also be 

helpful. Wellness was reported to be the third most important topic followed by injury and 

environmental factors. In conclusion, each expert had a slightly different take on golfing load 

from their personal perspective but a general consensus on the important topics to be included 

moving forward was reached. 
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Chapter 2 

Table 1. Terms and definitions relating to Injury 

 

Literature Review on the sites of injury in golf 

2.1 Methods 

2.1.1 Identification of studies 

A review of previous work was completed in line with the Preferred Reporting Items of 

Systematic Reviews and Meta-Analysis (PRISMA) guidelines. A search of studies from 

PubMed, SPORTDiscus and Google scholar was carried out. The searched terms within the 

engines were a combination of: ‘golf’, ‘golfer’, ‘injury’ combined with ‘cervical’, ‘lumbar’, 

‘thoracic’, ‘ankle’, ‘knee’, ’shoulder’, ‘wrist’, ‘hip’. A four-stage process was then used to 

complete the review. Stage one on the process was the searching of the above terms for 

paper titles. Stage two consisted of the screening of titles from the search terms. Stage three 

involved the review of full text articles screened for relevance. Finally, the reference sections 

of papers included were checked for additional studies.  

 

 

 

 

Term Definition 

Acute Injury A single identifiable event that brings about a sudden trauma to a 

specific region of the body. (42) 

Overuse injury Sustained and repeated trauma over a period of time leading to 

damage. (4) 

De-Quervian’s 

tenosynovitis 

An overuse disease that involves the thickening of the extensor 

retinaculum of the first dorsal compartment of the wrist. (43) 

Femoral Acetabular 

Impingement (FAI) 

An often painful pathological condition leading to surface interaction 

between the proximal head of the femur and acetabular rim. (44) 
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2.1.2 Criteria for inclusion 

The criteria for inclusion of the studies was as follows: 

1. Published epidemiological, cohort or cross-sectional research studies 

2. Study reported the prevalence or incidence of musculoskeletal injuries in golfers. 

3. Amateur and professional subject golfers. 

4. Studies published in the English language. 

 

2.1.3 Results of methods 

1014 studies were initially identified once duplicates had been removed from the search 

engines. Through the screening of titles and abstracts 23 articles met the inclusion criteria 

for review. Upon there 18 studies were removed leaving 16 studies to be included in the 

review when combined with additional consultations or snowball studies.  

 

2.1.4 Study Quality 

The studies were assessed using the quality assessment tool for observational cohort and 

cross sectional studies. (45) The assessment tool uses fourteen questions to give an internal 

validity evaluation of the study. The studies included were of overall poor quality with no 

study being able to answer >50% of the questions posed. 
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Figure 1, flow of literature search for injury in golf review. 
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2.2 Literature review discussion 

Golf swing mechanics and overview for injury in Golf  

The mechanism for golf injury has been researched by Cabri et al. (12) and Sell et al. (5) 

These authors reported professional players are subjected to regular competition and follow 

an intense practice schedule culminating in hundreds or thousands of swings a day which can 

lead to the observed increase in prevalence and quantity of injury per player. Cabri et al. (12) 

found that professional and amateur golfer’s present differences in occurrence and site of 

injury, citing players habits as one reason for this. Risk of injury was found to be primarily 

down to two factors; a higher handicap and increase in age. Musculoskeletal changes that 

occur throughout the aging process lead to an increased chance of injury occurrence. One 

important finding of Cabri et al. (12) was that amateur golfers have an injury rate of 1.31 per 

year, whilst their professional counterparts average in excess of 1.9 and a prevalence of 88%. 

This was attributed to increased daily hours played, (21) leading to a greater volume and more 

exposure to traumatic acute and overuse type injuries, owing to the increase in hours played 

by professionals. 

 

The biomechanics of a golf swing are complex with high forces being placed upon a multitude 

of joints. Given the repetitive physiological and biomechanical demands of the swing upon 

specific areas of an athlete’s body it is logical to expect injury to occur at sites exposed to a 

high magnitude of force. The nature of injury for golfers is predominantly overuse (26) and 

commonly, the lower back is one of the most frequently injured areas of the body. Within 

amateur golfers, technical swing deficiencies are often a pre cursor for injury although this is 

less of a problem at an elite level. (26) During the golf swing, the lumbar region of the spine 

and its associated musculature are exposed to lateral bending and compression forces that 

caudally press down on the discs. These compressive forces are approximately eight times 

the body weight of the golfer. This, coupled with the torsion stemming from twisting and 

rotation of the spine is directly associated with the onset of lower back pain in less proficient 

golfers. (46) However, such instances can be somewhat negated through the use of a “classic” 
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technical golf swing and the implementation of strengthening the transverse abdominals’ 

muscle group. Lower back pain less common amongst professional golfers’ , whom whilst not 

possessing a classic golf swing, tend to have fewer technical errors and often partake in 

strength and conditioning exercises with much time dedicated to the strength of the core and 

lower back regions. 

 

A 2010 study by Smith et al. (13) collected data from 36 tournaments across a two year 

competition cycle (2005-6) centred around the Professional Golfers Association (PGA) 

European tour mobile physiotherapy unit. The total number of injuries rose by 25.6% from 

2005 to 2006 with ‘back region’ injuries accounting for 66.15% of all injuries across the 36 

events and 216 days the mobile unit was present at those events (Tuesday-Sunday of 

tournament weeks). Individually, specific areas of the back, namely cervical, thoracic and 

lumbar injuries increased by 3.5%, 63.7% and 31.6% respectively from 2005 to 2006. The 

recorded data from the mobile unit provides valuable insight into commonality and frequency 

of injuries at specific sites of the body of PGA European Tour professionals. However, the 

days lost (severity) of the injuries was not recorded, thus limiting the value of the data. 

Furthermore, of the total number of approaches by golfers to the mobile unit over the two 

years, 71% of all approaches (7087) were contacts made by players receiving massage, 

manipulation or stretching treatments with many of these being reoccurring within an individual 

player i.e. treatment for an injury was ongoing throughout a season or over two seasons. 

Finally, Smith et al. (13) categorised 92.7% of all contacts as minor, golf-related cases of joint 

or muscular conditions. This study was retrospective and self-reporting meaning there may 

have been some subjectivity from the subjects when reporting back and furthermore, the 

retrospective aspect may have meant that the subject’s ability to recall accurate data may 

have been compromised. Despite this, the study does outline a range of data over a long 

period of time and provide context for golfing injury over more than one calendar year. 
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2.3 Back injury in Golf 

The high occurrence of back injury’s in golfers at a range of age and ability levels have been 

looked at in some depth within the general golf injury literature. (12,13) Lumbar pain was 

reported as the most common site for pain. (12) The incidence rate for cervical and thoracic 

pain was significantly lower than lumbar. Lindsay & Vandervoort, (47) carried out a review of 

causative factors and possible preventative strategies of lower back pain amongst all abilities 

of golfer. Lindsey & Vandervoort, (47) reported that findings have ranged from 18-54% 

incidence rate of lower back pain amongst golfers, as aggressive biomechanical forces are 

placed upon the lower back throughout the entirety of the golf swing including axial twisting 

and general trunk torsion. These risk factors were to be considered as significant for lower 

back pain. Furthermore, the findings of Hosea et al. (46) expressed the notion that the forces 

created by a golf swing can produce sufficient force output to potentially injure the lumbar 

spine, via either a single traumatic event or a more repetitive and long term build-up of pain 

through extensive repetition and cumulative load. As Lindsey & Vandervoort (47) concluded, 

there are many factors attributed to lower back pain in golfers ranging from overuse, poor 

conditioning and external biomechanical stressors on the spine. The preventative measures 

to potentially be applied to sufferers of lower back pain are as follows; swing coaching from 

an accredited coach, improved rotational flexibility, avoid extensive playing/practice and 

improved strength around the trunk region coupled with an extensive dynamic warm up routine 

prior to playing. (47) 

 

Lower back musculoskeletal injuries are the most common complaint of professional golfers 

according to Hadden et al. ,  McCarroll et al. and Cabri et al. (12,25,48) but the high prevalence 

of such injuries cannot be definitively linked to golf volume alone. Subjective complaints were 

reported from ball strike to follow through. Additionally, greater thoracic flexion when 

addressing the ball was observed in those reporting pain. (12) Despite this, other researchers 

have found that golf activity was not always perceived to be the cause of lower back pain 

amongst subjects questioned and without a definitive objective diagnosis. Within the same 
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study the biomechanical factors and forces on the lumber spine surrounding injury to the area 

were explored. Compressional biomechanical forces are applied to the lumbar intervertebral 

disks and the repetitive action of the golf swing are thought to be contributors to lower back 

pain as well as over rotating through the lumbar spine and abnormal abdominal muscle 

recruitment patters coupled with lower levels of muscular endurance. (47)  

 

2.4 Hip injury in Golf 

Hip Injury in high level golf has received little attention in the literature up to this point, possibly 

owing to the fact that hip injuries are far less common than lumbar spine or wrist injuries. Smith 

et al (13) reported 2.4% total injuries (2,328) were hip related. The paper offered no insight 

into why that was the case regarding mechanism for injury. Although previous literature has 

acknowledged the stability of the hip joint owing to the interaction of the head of the femur and 

acetabulum of the pelvis forming a synovial ball and socket joint, thus potentially lowering 

injury risk. Chronic musculoskeletal hip injury was highlighted by Gosheger et al. (4) with 7.7% 

of all chronic injuries in the paper being attributed to the hip joint. However, 63% of all 

chronically injured participants did not associate golf with causing their problems.  

 

Acetabular labral tears have been documented in golfers by Zouzias et al. (49) Through the 

golf swing, rotational velocities place the hip joint and labarum under excessive stress. Despite 

this, the incidence rate of hip injuries remains very low (2.8%). Of those injuries, 78% are 

attributed to overuse with a statistically significant correlation between reduced hip internal 

rotation range of movement (ROM) and lower back pain thus suggesting that despite there 

being a low incidence rate of hip specific pain, some factors could cause pain elsewhere in 

the body. Other mentioned hip pathology in the literature includes femoral-acetabular 

impingement (FAI) with work carried out by Dickenson et al. (50) highlighting FAI pathology in 

a male professional golfing population. This study looked at non parametric data following 

completion of a self-reporting questionnaire, clinical and magnetic resonance (MR) 

examinations. 109 professional golfers took part in the questionnaires with 73 undergoing 



 19 

clinical examination and 55 MR examination. The results of the study showed 19.3% of male 

golfers reported hip pain with increased femoral neck angles and increasing age deemed to 

be significant predictors of reduced hip-related quality of life. Clinical examinations 

emphasised FABER impingement testing (FAI) was positive in 12 players (16%). Further 

different hip pathologies include loose bodies within the hip joint and hip arthritis though this 

is associated with older populations and less applicable to the elite professional.    

 

2.5 Knee and ankle injury in golf 

The knee is another common site of injury for golfers, (4,12) however according to Smith et 

al. (13) only 4% of PGA European Tour golf contacts were knee related. That figure has been 

estimated to be as high as18% in other relevant literature but Baker et al. (35) found that figure 

to be 9%. As with back pain, skill level, age and sex are not necessarily pre cursors for knee 

injury. (35) The compressive loads on the lead knee in a golf swing range from one to four 

times bodyweight (BW) at peak kinematic forces,  Baker et al. (35) reported that the magnitude 

of loading appears to be independent of the club used. Upon review, the perception of low-

load, low risk injury risk is not in fact true and a complex set of biomechanical stressors could 

lead to knee injury during the swing follow through. Such actions include the rapid knee 

extension of a player between 0-30°, high tibial rotation combined with large ground reaction 

axial torque, as well as strong quadriceps activity leading to high joint loading. (35) However, 

as this paper was a systematic review of previous literature, it was concluded that many past 

studies used the results of a single inverse dynamics study to bring about their results and this 

lead to an underestimation of the true magnitude of joint forces measured at the knee owing 

to the articulating surfaces in the joints being smooth and thus not creating a frictional force. 

The report of loads generated of the knee during a golf swing (320-440% BW) were similar to 

other higher intensity exercises, (35) consequently the net loads alone are unlikely to bring 

about traumatic injury. That said, when coupled with the rotational loading at lower flexed 

angles, these conditions could lead to repetitive injury, moreover with this more likely to be the 

case with players with prior knee injury history. (35)  
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The work of Marshall et al. (23) cited that the knee joints dependency upon ligamentous 

support as a potential internal risk factor for injury. Stating that the rotational stresses impart 

strain to individual ligaments of the knee in golf. With tibial torque and knee flexion angle 

identified as potential injury contributors, both are influenced by external factors such as 

ground surface characteristics and shoe-surface interaction. (23) In agreement with Smith et 

al. (14), Gluck et al. (15) concluded that single stroke loads were sub maximal compared to 

other relevant torques, therefore it seems unlikely that loads associated with internal risk 

factors of technique or anatomical structure would reach the required magnitude to induce an 

injury to the knee even within competition. However, the likelihood of injury may be increased 

on the practice range where the rest between strokes is drastically reduced due to pace of 

play and a short set up time for the next swing. Additionally, Lindsey et al. (51) noted that 

generally, over a prolonged time period, athletes lose a percentage of the tolerance to sub 

maximal stresses which can potentially lead to an overuse injury. Though knee injuries have 

been covered in past literature (12,25,35) many of the studies are not conclusive regarding 

prevalence of injury and that further research on golf specific knee and lower extremity injury 

in general is encouraged.  

 

Specific golfing literature on ankle injury in golfing populations is sparse. This is partly due to 

many ankle injuries within the sport being acute and traumatic. Zouzias et al. (49) 

acknowledges there being minimal literature on ankle related golf injuries although McHardy 

et al (26) attempted to cover injuries to the ankle joint during golf to some extent. Many of the 

injuries presented by McHardy et al (26) were secondary consequences to actions such as 

slipping or falling although golfers can sustain lateral ligament sprains as well as 

tendinopathies with the majority of such injuries requiring non-surgical intervention. 
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2.6 Upper Extremity Injury in golf 

2.6.1 Wrist injury in golf 

The wrist is another peripheral joint where injury occurs frequently. A PGA European Tour 

study by Hawkes et al.(52) was conducted at the 2009 BMW PGA Championship at Wentworth 

where 128 of 153 eligible golfers completed the self-reporting, retrospective questionnaire 

followed by semi structured interview and personal examination. The findings were reported 

that 30% of golfers at the event reported 43 wrist injuries. The leading wrist was the most 

common location of injury, with 67% of problems occurring at that particular site. Within the 

lead wrist, the ulnar side of the wrist accounted for 35% of such injuries with 87% of ulnar and 

100% of radial-sided problems being on the lead wrist. Such data indicates a clear difference 

in injury of the different sides of the wrist. 20% of respondents to the questionnaire reported 

that a wrist problem had caused them to miss one or more tournaments, and 11% of 

respondents with a wrist injury admitted to the problem being ongoing at the time of the 

interview. One limitation of this study, as with many self-reporting retrospective questionnaires 

was that it relied on the subjects to accurately recall information. Despite this, unlike other 

similar studies, this study produced an 84% response rate, potentially due to the 

methodological design.  

 

The specific swing pattern and known motion paths of the leading (non-dominant) and trailing 

(dominant) wrist enables an understanding of the mechanism for wrist injury within elite 

golfers. DeQuervian’s tendonitis proved to be the injury that caused the greatest reduction in 

playing and practice time, whilst extensor carpi ulnaris (ECU) tendonitis proved to be the most 

common wrist injury of all of the players questioned. (52)  

 

Although wrist injuries in golf are not particularly common in terms of their frequency, when 

they do occur, they can be traumatic in nature or in consequence. Wrist injuries are 

predominantly overuse injuries amongst amateur and professional golfers, with the wrist flexor 

and extensor tendons the main areas affected. (53) Tendonitis of the ECU tendon has also 
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been observed within some professional golfers who reported pain at the top of the takeaway 

phase of the swing where the lead wrist moves into excessive radial deviation. Furthermore, 

the hyperextension and radial deviation of the bottom hand during the swing phase may cause 

impingement syndrome in the area. Given that many wrist injuries are overuse (inflammation, 

impingement), non-surgical intervention is often applicable although this can lead to an 

extended period of time away from golf. (53) In a professional environment this will lead to 

missed tournaments potentially affecting ranking and prize money earnings.  

 

However, some traumatic wrist injuries can occur, although these are usually rare events 

caused by a unique set of circumstances, such as hitting a tree root resulting in a fracture of 

the hook of hamate. (4) Other acute traumatic injuries to the wrist can occur from a forceful 

sudden impact to the joint when striking the ground prior to the ball. This action may cause 

ECU tendon sheath disruption, (49) which recreates pain when the wrist supinates or ulnar 

deviates. Rest and potential splinting of the wrist are advised given this injury, but if symptoms 

do not improve, surgical intervention on the tendon sheath may be required.  

 

2.6.2 Shoulder injury in golf 

Shoulder joint injuries can occur as a result of the golf swing. The shoulder is the third most 

commonly injured area of the body behind the lumbar spine and wrist area for the professional 

golfer. (54) McHardy et al. (26) reported that between 8-12% of all golfing injuries are related 

to the shoulder however that number has been estimated to be as high as 17.6%. (4,55) High 

level golfers often sustain overuse injury to the shoulder through repeated swings over 

frequent practice sessions. (4) Injury type tends to differ and increased age is a key component 

of the Increased likelihood of injury. Kim et al. (54) further stated that generally speaking the 

lead shoulder (left shoulder on right handed players) is usually the symptomatic side (93%). 

(26) Within the same paper, 53% of players reported acromio-clavicular pain and golfers had 

posterior instability as well as the majority showing signs of a sub-acromial impingement. Pain 

was reported within the left shoulder at the top of the backswing. Acute traumatic injuries as 
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well as some form of instability more common in the younger golfer, whereas middle aged 

golfers are often found to be symptomatic of sub-acromial impingement, gleno-humeral 

instability and rotator cuff disease. With regards to such injuries, competency in the 

understanding of the biomechanical kinematics of the golf swing can lead to correct diagnosis 

and treatment of the injury with non-surgical intervention being preferable, in spite of this, Kim 

et al. (54) summates that surgical intervention can also lead to a return to play at the same 

level as prior to the injury.  

 

2.6.3 Elbow injury in Golf 

Injuries to the elbow are less common in male elite golfers and have a greater prevalence in 

less skilled and female players. A tendency for some golfers to grip the club overly tightly has 

been observed to potentially cause strain to the elbow joint. (4) The lateral epicondyle is the 

site of most golf related injuries with 85% of elbow injuries in amateur players being found at 

that site by McCarrol et al. (55) despite pain in the medial epicondyle being commonly referred 

to as ‘golfers elbow.’ The reason for medial epicondyle pain is a sudden deceleration of the 

clubhead leads to a traumatic injury to the epicondyle such as hitting the root of a tree or the 

clubhead striking the ground prior to the ball. Overuse of the lateral aspect tends to cause 

injury with the latter having a higher commonality. (26) To combat overuse injuries of the 

elbow, the use of a brace or larger sized golf grips could be implemented. (26) In addition to 

this, non-surgical treatments such as non-steroidal anti-inflammatories (NSAID’s) as well 

limitation of play can be implemented to reduce lateral epicondyle pain. Once decreased, a 

series of stretching and forearm strengthening exercises can be prescribed in conjunction with 

some therapeutic modalities’ as an effective treatment (49). Besides the aforementioned 

papers, there is a sparsity in the literature of golf related elbow injuries. Much of the research 

regarding the mechanism for injury and management plans is within the domain of racket 

sports as the literature accessible covers the subject of sporting elbow injuries in much greater 

depth.  
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2.7 Chapter conclusions  

In summary, authors such as Cabri et al. (12) and Sell et al. (5) have investigated the 

relationship between high level golf and injury. Conclusions reached include a heightened risk 

of injury for highly skilled players owing to more practice and competition time compared to 

their less proficient counter parts. However, professional players appeared to obtain fewer 

injuries that are caused by technical swing deficiencies. (4) Various authors have looked at a 

mixture of category players and where injury may occur, including the back, knee and hip. 

(23,47,50) Smith et al. (13) observed back injuries to be the most common amongst 

professional golfer’s whilst knee and elbow injury were less prevalent in the same population. 

(30) Due to the lack of golf specific literature investigating the relationship between load and 

injury in golf, conclusions between the two are difficult to draw and require extensive further 

research upon this topic. 
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Chapter 3 

Table 2. Terms and definition’s relating to training load. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Term Definition 
Total Training load Total Training load is the sum of all 

load carried out by an athlete. 

Internal load Internal load is the relative 
physiological and psychological 
stress imposed on an athlete (56) 
 

External load External load is defined as the work 
completed by an athlete, measured 
independently of their internal 
characteristics (57) 

Absolute workload Absolute load is the total load of an 
athlete applied to a short period of 
time, most commonly a time frame of 
one week.(8) 

Relative workload Relative workload is the total 
workload for a week expressed 
against the total workload for a 
period of time immediately prior to 
that, this is usually the four previous 
weeks. (10) 

Acute workload Acute workload is the value given to 
the current time frames work (fatigue 
component) (8) 

Chronic workload Chronic workload is the value for 
workload completed over a longer 
duration (fitness component) (8) 
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3.1 Literature Review on Training Workload Monitoring 

 

LM has been implemented in a sports such as Rugby, cricket and football over recent years, 

(8,37,58) to observe the loads of athletes on a daily basis with the premise that the collection 

of specific data taken daily over a period of time can lead to visible patterns. Injury prevention 

is at the forefront of why workload monitoring occurs within many sports, (34) as the injury will 

impact upon an athlete’s opportunity to be successful. With golf, however, there is little 

evidence to suggest LM is being carried out even at an elite level. Other aspects of world class 

performance such as strength and conditioning programmes and sport science intervention 

are being undertaken and are seen as being fundamental to improvements in sport specific 

physical characteristics, (5,6,59) yet golf LM remains absent across the sport. With many golf 

injuries being overuse related, (12,21) and seemingly little effort to try to track the loads of 

golfing athletes, it appears logical that LM should be implemented into the schedules of golfers 

as a preventative step to try to decrease the amount of overuse injuries caused by golf practice 

and competition performance.  

 

LM at a high performance is a necessity as players try to find a way to perform optimally 

throughout the season, whilst remaining injury free. This requirement has been documented 

and the first attempt of research has been carried out. (27) This literature review will examine 

the current guidelines on the monitoring of training loads (TL) from other sports and how the 

principles applied to those sports may be applicable to golf. 

 

Training LM, is extremely important for an individual or group of athletes to increase the 

likelihood of optimal performance at the correct time within an elite level sporting discipline. 

(33) Given that there is a visible link between training load, injury and illness, training LM is 

essential within high performing athletes to give the best chance of them remaining injury and 

illness free throughout training and therefore allowing for ideal physical preparation prior to 

sporting performances. To a certain extent, training LM has been implemented within sports 
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such as rugby, (22) cricket, (39,60) and Australian Rules Football (AFL), (40) over recent years 

and from the specific literature produced, some clinical hypothesis have been confirmed 

surrounding training load and consensus formed by researchers. (34) Drew et al. (33) 

performed a systematic review of TL looking at the findings of researchers across multiple 

sports. With no papers being presented relating to golf in the review, there appears to be a 

lack of literature investigating TL in golf.   

 

Firstly, it must be established what constitutes ‘training load’ and then the individual 

components that encompass training LM. TL is broadly divided into ‘internal load’ and ‘external 

load’. Internal loads may be explained as an athlete’s perceived or actual effort in response to 

a training stimulus such as actual Heart rate (HR) or their perceived effort, Rate of Perceived 

Exertion (RPE). External load is defined as the measure of work undertaken by an athlete 

such as distance travelled or weight lifted. (22) Internal loads are the response to the external 

load placed upon the athlete and can be measured by means of HR, HR:RPE ratio, 

biomechanical, hormonal or immunological assessments. (56) A 10 point RPE scale is the 

most commonly used internal load measure and is usually multiplied by time taken to complete 

the task. (22) Despite this, the reliability of the RPE scale has been questioned when 

assessing perceived exertion (61) 

 

Total load (internal and external) is then primarily analysed via two means. Absolute and 

relative workload. (33) Absolute TL is the sum of all training, throughout a set duration (24 

hours or 7 days). Relative workload is the TL of a given time period (usually 1 week) then 

expressed against the TL of the previous week. This can then be replicated across an entire 

training block. This relative load can be enumerated as a percentage of previous weekly loads 

and was originally introduced by Bannister & Calvert, (28) to account for the workload of 

athletes in the acute (fatigue) and chronic (fitness) stages of a training period. Relative 

workloads allow for the application of progressive overload as well as comparing training 

levels when in a similar pre fatigued state throughout training.  
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Following on from this is the final aspect of training load where ‘acute’ and ‘chronic load’ are 

considered. The acute training load is typically the load for a current 7-day period, where the 

chronic load totals a 28-day block with each weekly average also stated to compare to the 

most recent acute phase of training. This ‘training-stress balance’ (TSB) has since been 

modified into an ‘acute:chronic workload ratio’ (ACWR) given the measurable factors. (8) From 

this, the injury risk of an athlete can be monitored with internal and external loads used as a 

measure. Subsequently it is important to note the findings of Hulin et al. (8,37) are not 

complete quantification of loads and therefore may only explain a partial quantification of injury 

risk. That said, the concept that the training load of the past 7 days must reflect the work 

carried out over the past month otherwise an increase in injury risk is observed cannot be 

ignored. 

 

Recently, a number of other sports have implemented a training load monitoring system for 

training and or competition at a professional level (22,34,62) with particular attention being 

paid to the association between training load and injury risk. Over the past five years,  research 

has been published with a  collection of subject experts collaborating to produce and 

International Olympic Committee (IOC) consensus statement on training load, injury and 

illness. (41,63) It has been the aim of strength and conditioning (S&C) coaches, 

physiotherapists and coaches alike to prescribe athletes, individual or in a team environment, 

a training programme physically challenging enough to improve fitness and physical 

characteristics applicable to the specific sport without increasing injury risk. This ‘training-

stress’ balance has since been amended to become the concept of an ACWR conceptualised 

in the works of Hulin et al. and Gabbett et al. (8,64) This ratio depicts the acute TL of the most 

recent weeks training and compares with the chronic physical output of the individual athlete 

over the past four weeks. Whilst this concept is used in multi-faceted physically demanding 

sports such as AFL, rugby league and Gaelic football (GAA), golf does not require the physical 
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exertion of these sports. This means that the fundamental principles of training and 

components linked to performance cannot be directly transferred over.  

 

However, the principles of strength and power training used within these sports can be applied 

to golf concerning the improvement of golf specific physical characteristics. Moreover, this 

ACWR could carry over into looking at external loads in golf relating to balls hit over the acute 

and chronic time periods. 

 

Detailing some of the findings of the ACWR rationale occurs over a series of studies. (8,64,65) 

One consistent theme throughout the papers is the importance of progression and systematic 

increase of workloads following on from each acute phase to therefore increase the average 

chronic workload capacity over a period of time. High chronic workloads were associated with 

reduced injury risk (8) whereas ‘spikes’ in acute load relative to the chronic workload were 

associated with an increased risk of injury. Additionally, the predictive ability of this approach 

yielded a positive prediction of likelihood of injury as high as 70 times. (66) Expanding upon 

this, Gabbett et al. (65) demonstrated a correlation between greater injury rates and higher 

training workloads. Contrary to these findings, the benefits of training (such as well-developed 

physical attributes) may provide a level of tolerance that potentially provides protection from 

injury risk.  

 

Conversely, a high proportion of injuries were associated with a prompt alteration in acute 

training load (>10%) increase compared to the previous week, (8) therefore practitioners 

should consider limiting training load increases to <10% from one week to the next as a 

preventative measure to avoid injury. A well-structured programme that culminates in a 

gradual progression to high workload makes for durable athletes whereas steep acute 

increases in workload results in a higher probability of injury. (64) This may be true within the 

game of golf as the principle findings of increasing and decreasing injury risk within other 
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sports may be applicable to any form of training workload within a sporting context as in 

general.  

 

Within the acute chronic workload relationship, a ratio of 0.80:1 - 1:30:1 represents optimal 

weekly workload for reducing injury risk. This is referred to as the ‘sweet spot’ for TL volume 

whilst yielding the lowest percentage of injury risk for an individual athlete. (65) Practically 

speaking, ACWR can be monitored every day for each athlete although this seen as optimal 

TL is not a fixed ‘golden’ set of numbers and will not be applicable to all athletes across all 

sports.  

 

Subsequently, a host of differing factors should be considered when working with an individual 

athlete including prior training and injury history. This will have an influence on their training-

load tolerance and injury risk. Despite the conceptualisation of the ACWR, (8,37) some 

problems do occur with the physical application of the TL volume of athletes. Practitioners are 

responsible for data collection of individuals within a team, the quantity of raw data Is 

extensive, therefore, daily inputting of data is paramount for up to date data regarding TL.  

 

Injury incidence and TL have been evaluated in depth by various authors, (40,64,67) Drew et 

al. (33) performed a meta-analysis on the literature subject. Throughout 31 studies meeting 

the inclusion criteria of the systematic review, increased workload was related to subsequent 

injuries in 90% of the studies. Hulin et al. (37) reported a TSB of 200% gave a 3.3 relative 

injury risk and this risk was sustained for 3-4 weeks. Further findings indicated that internal 

loads (RPE x Duration) were twice as likely to predict injury as measuring external load only 

within the same athletic population. Injury risk is also linked with current training load reflecting 

recent historical workloads, (8) and highlighted that careful consideration of training session 

load needs to be applied when calculating acute loads when based against recent chronic 

loads. It has also been found that lower levels of accumulative load lead to an increase in 

injury risk (33) and that injury tolerance is built up over a larger chronic timeframe. This fits the 
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findings of Hulin et al. (8) whereby higher chronic workloads combined with relative loads and 

not cumulative loads, protect against potential injury risk when acute loads meet that of the 

chronic workload. Regarding training load and illness, Anderson et al. (68) found there to be 

a positive relationship with 42% of illnesses associated with a preceding spike in workload of 

>10% compared to the previous week.  

 

Within the current golf specific literature relating to training load monitoring, the only research 

to the authors knowledge is that of Williams et al. (27) The aim of the work was to establish 

content validity and then feasibility of a golf specific load monitoring tool and following a 

literature review 36 items were selected for potential inclusion in the golf load monitoring tool 

(GLMT). However, the study lacked any expert input in the initial conception of the 36 golf 

related items and thus perhaps would have benefited from a different approach to looking at 

possible inclusion criteria for a GLMT. 

 

The methodological short comings of the study by Williams et al. (27) could have been 

improved with a successful application of the Delphi method. A Delphi method has been 

described and defined by Dalkey & Helmer, Linstone & Turoff and Okolie & Pawlowski, (69–

71) and originated as a technique to obtain the most reliable consensus from a group of 

experts, in essence it is a group knowledge acquisition tool. (72) The first step in a delphi 

method is to define the problem. (73) In the case of the study in question the problem was that 

there is limited research and consensus on training load monitoring in golf within academic 

literature. From there, identifying and inviting experts to communicate and solicit ideas is the 

next step. However, as there was no consensus on golf load monitoring, the communication 

with the experts by Williams et al. (27)  should have been on creating a consensus rather than 

consulting the experts on the 36 items that the authors had created. Therefore, the study 

lacked appropriate expert knowledge to be taken into rating the ideas, which is the final step 

in a delphi prior to the final review. (73) 
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3.2 Chapter conclusions 

In summary, various authors have researched training load monitoring across sports such as 

rugby, football and cricket. (60,67) Some of the methods being applied such as the acute 

chronic workload ratio, (37) may be transferrable into the sport of golf. Furthermore, the 

fundamental principles of the quantification of workload remain the same irrespective of 

athlete or sport. The applicational difficulties may lie in how the knowledge gathered in 

previous research can be applied to golf and the sport specific aspects of golf practice. 

Subsequently, it is clear that from the limited amount of golf specific workload monitoring 

literature, further research needs to be undertaken. The study by Williams et al. (27) provides 

a reference to work carried out in the future. However, some of the issues with the study, such 

as the poor response rate and requirement for the opinion of an expert panel in the creation 

of a survey to come up with a consensus on inclusion items for a GLMT, cannot be overlooked. 
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Chapter 4  

 

Table 3. Definitions and terms relating to qualitative research 

 

 

Qualitative Methodology  

4.1 Introduction to qualitative methodology 

Delphi is a process utilised in qualitative research to gain opinions from a panel of experts 

using a consensus method without the need for face to face interaction. (70) During this 

research, a series of semi structured interviews with a multi-faceted expert panel of 

practitioners was constructed with the outcome of these interviews forming the foundation of 

possible inclusion topics for a golf load monitoring tool.  

 

4.2 Theoretical Framework  

Delphi may be characterized as a method for constructing a group communication process so 

that the process is effective in allowing a group of individual’s as a whole to deal with a 

problem. (70) This structured communication allows individuals to feedback information and 

knowledge without the direct confrontation and interaction between experts. This is 

advantageous for the expert in question and aids in the gradual formation of a considered 

Term Definition 
Delphi process The process of constructing a group communication with experts to find a 

consensus on a particular problem. (70) 

Epistemology Is the theory of knowledge within our world and the assumptions and 

beliefs surrounding it. (74) 

Ontology Ontology is the philosophical study of nature and reality, it is a branch of 

the study of metaphysics (75) 

Reflexivity Reflexivity is the self-awareness of intersubjective dynamics between a 

researcher and a piece of research. (76) 

Research Paradigm A set of beliefs or metaphysics that make up the world and all things within 

it. (75) 
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opinion. (69) A full flow of the Delphi method can be observed later on in this chapter (figure 

2.)   

 

The current study implemented a variation of Delphi method, whereby a group consensus or 

order of importance was observed through ranking the individual topics of most to least 

important regarding a golf workload monitoring tool. However, the first step was to conduct 

separate literature reviews on training load monitoring and injury in golf to gain sufficient 

knowledge of the topic and assess the requirements of the study. Following on from this the 

semi structured interviews were conducted in order to form a consensus on potential inclusion 

topics for a golf load monitoring tool. As such, this preceded any questionnaire’s that are 

present within many Delphi method study’s owing to a lack of consensus opinion regarding 

the inclusion topics for a golf workload monitoring tool.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2. flowchart representing the Delphi method. (77) 

 

This variation of Delphi method was described in detail by Schmidt et al. (78) and by 

encompassing many aspects of the Delphi method, the current study had a platform and basis 

for a consensus through an expert panel with an objective approach to research gathering 
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that did not depend on sample size and statistical power rather group dynamics. This lead the 

content to arrive towards a consensus opinion on the inclusion topics for a workload monitoring 

tool in golf. (71) 

 

The representativeness of a Delphi sample lends itself to being considered as an independent 

meeting of experts without the interaction and potential influence of external viewpoints to 

shape the narrative. This form of information gathering is of particular importance given that 

the general population, or even a subset of that population may not be sufficiently equipped 

to answer the difficult question presented to the researcher. (71) The breadth of professional 

disciplines encompassed within the interviews (coach, player, physiotherapist, S&C coach, 

doctor) ensured a wider collective wisdom and overall base for a more complete and 

comprehensive decision making. This ensured the appropriateness of inclusion topics for a 

golfing workload monitoring tool, (72) and the anonymity of individual interviews ensured the 

obstacles of groupthink were a non-factor. (70,79) As stated by Hsu & Stanford. (80) choosing 

the appropriate subjects is the most important step in the entire process owing to its directly 

relating to the quality of the results produced. The participants selected had been involved in 

high level international golf within the past two years. 

 

One weakness of Delphi is a lack of theoretical framework. Delphi as a research methodology 

has been presented in various forms including; study, survey and technique, (71,81,82) and 

the broadness of use and lack of singular concise technique has led to the formation of that 

perception. Nonetheless, a framework can be used that generally applies to most Delphi 

techniques to some extent. Another advantage of the Delphi technique is the focus on the 

quality of the subjects included in the research as well as the onus being on ideas rather than 

individuals. Despite this, there are some shortcomings of the process such as the time 

consuming nature and complexity of interpretation of information given. (80) 
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Habibi et al. (72) outlined a framework consisting of an initial application requirement gathering 

stage then leading onto the composition of a panel of experts, the collecting  of expert opinions 

to then determine the presence or absence of a consensus. If there is a consensus, then a 

statistical group response is formed. If not, the framework states that it refers back to the 

regathering of expert opinions until a consensus is formed.   

With regards to the composition of an expert panel, the size should be adapted to the needs 

of the study. In the case of the current piece of research, it was important to include a variety 

of experts from differing fields to allow for the capturing of opinions and points of view from 

the varied practitioners involved in elite golf. In addition to this, where possible, more than one 

expert from each individual field was interviewed allowing for greater validity of opinions. What 

is widely agreed upon is the inclusion of multiple specialties’ or specialists and that Delphi 

subjects should be highly trained and competent within the specialized area of knowledge 

related to the target issue. (80)  

In conclusion, the Delphi technique is a research approach with the aim of gaining a 

consensus through feedback of participants who have a requisite level of expertise within key 

areas or topics of conversation. One weakness of the technique is the relative lacking of 

theoretical framework given the wide-ranging presentation of Delphi form (survey, study, 

method). Conversely, access to the Delphi technique is simple, (72) and it represents an 

important method for data collection with a wide range of applications for those wishing to 

gather information from others immersed in the topic of interest (80). 
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4.3 Reflexivity 

 

As with when any qualitative research is carried out, there is a requirement for the role of the 

researcher to be reviewed throughout the process of research conception. To some extent, 

self-analysis and reflexivity are found to be missing in research. The content of research is the 

main focus rather than how the content came about. (83) Etymologically, reflexivity means to 

“bend back upon one’s self” but in terms of research this definition can be translated to one 

being thoughtful and self-aware of the intersubjective dynamics between researcher and 

research. (76) It is accepted that in the qualitative paradigm, there is the possibility for 

influence on the research by the researcher through their actions based on previous 

knowledge and experiences (84) and therefore a reflexive stance and the consciousness of 

the researcher to remain as objective as possible is an important aspect throughout the 

research process. 

 

Finlay & Gough, (76) state that reflexivity can be a valuable resource for qualitative 

researchers as it helps them to examine the impact and perspective of the researcher as well 

as allowing them to evaluate the entire research process, method and outcome. Multiple 

aspects of reflexivity are required to enhance the thinking and evaluation of qualitative 

research such as changing power dynamics within an interview as well as the emotional and 

subjectivity involved. (85) Subsequently, it involves being acutely aware of the ways that 

research participants are influenced by power outside of the immediate interviewing context. 

Of course, as many researchers have observed and quantified, adopting and applying a 

reflexive stance throughout a research timeframe is no easy task. (86) Conversely, it is 

important to be self-aware of potential biases throughout the research process and avoid them 

as a researcher to ensure that data is as objective and therefore valid as possible. 
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Throughout the research piece, I was mindful of the fact that I was not an expert nor a regular 

participant of the game of golf.  I hadn’t experienced many of the points of discussion first 

hand, this also meant that I couldn’t just take the content that I came across discussing injury 

or workload in golf at face value and there needed to be an analytical and critical focus to the 

assessment. When interviewing the expert panel, it was a conscious decision for the 

interviews to be semi structured to ensure the presence of some kind of topical framework for 

consistency purposes. However, there was the scope for the individual experts to discuss 

topical content from their points of view and then add in additional knowledge to areas that I 

had perhaps oversighted or undervalued in their opinion.  

 

Many of the original, generic questions surrounding a particular topic for discussion on golf 

workload were open in their delivery to allow for individual interpretation of the question. 

Following this, there were potential prompts and topical keywords that could be applied to the 

discussion if deemed necessary and the trail of discussion was going off on a tangent. 

Successively, I was conscious of not highlighting the opinions of other experts throughout the 

interview as such the interviewee may have felt a pressure to agree or disagree with another 

on a topical viewpoint. This potential bias may therefore impede a true opinion or viewpoint 

being expressed within the interview.  

 

It was also important, that I did not allow for my position as a research student to guide my 

questioning and imply a certain contextual opinion that I would want expressing from the 

expert. If this had occurred, themes and results could have been altered when it came to the 

data analysis. Furthermore, I was mindful of the fact that any consensus outcomes amongst 

the expert panel was to be natural. This would guard against producing results and themes 

for the sake of the research as doing this would falsify the objectivity of the research piece 

that could affect the broader research area in future references to this work.  
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Finally, reflexivity extends to the analysis of data not just its collection. During data analysis a 

researcher needs to be able to accept and acknowledge their own influences and assumptions 

whilst simultaneously analysing their data. Probst, (87) remarked that reflexive researchers 

are self-aware and ‘in essence gazing in two directions at once, focussing on both their own 

field of study and becoming aware of their own assumptions and attachments.’ This is certainly 

applicable to the current study as in qualitative research, interview data is highly dependent 

on the researchers’ interpretation of the participants’ terminology and non-verbal aspects of 

interaction to accurately analyse the entirety of an interview. Given the fact that I was 

comfortable with golf specific terminology, and at no point felt like my knowledge surrounding 

the area was inhibiting my ability to act as the instigator of conversation within the semi 

structured interviews, I believe that I was reflexive throughout the interview and data analysis 

process.       

 

4.4 Research Paradigm 

 

A paradigm has been defined as a ‘set of basic beliefs or metaphysics’ and a worldview that 

defines the nature of the parts that make up the world including its individual’s and 

relationships. (75) Paradigms are normative and are formed through socialisation and 

discussion and inform researchers how to carry out tasks without large amounts questioning 

or reflection. This is both a strength and weakness of a paradigm as, in essence, they are 

mutually self-reinforcing in making action possible and hiding reasoning and unquestioned 

assumptions within the paradigm itself. (84)  

 

Most qualitative approaches can be traced to philosophical traditions with differing 

epistemological (theory of knowledge and then assumptions and beliefs surrounding it) and 

ontological (philosophy of existence and what that means) assumptions. Qualitative research 

often emerges from the ‘interpretivist’ paradigm, (88,89) with the summations of the paradigm 

including a relativist ontological stance with inter-subjectivity constructed through the 
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understanding that reality is developed through social experience. (75) However, with the 

Delphi method, the hybrid epistemological status owing to a mixture of qualitative and 

quantitative features leads to a constructivist paradigm being adopted. (90)     

 

The constructivist paradigm applies a relativist ontology as realities are formed of multiple 

intangible constructions in the mind and are socially and experientially based. (75,91) These 

constructions are form and content dependant on the individual person and are not more or 

less true than other ontologies, simply less informed and are alterable. These characteristics 

make constructivism distinguishable from nominalism and idealism. (75) In addition to this, 

constructivism’s relativism assumes multiple social realities that are the product of human 

intellects but are not rigid and may change as their constructors become more informed and 

sophisticated.  

 

Furthermore, constructivists often adopt a subjectivist epistemology by acknowledging that we 

cannot separate ourselves from what we know about ourselves and the world. This applies to 

research and our beliefs about the outcome of what we encounter throughout the research 

process too. Subjective interaction is used to access the realities of the responder, the 

responder  only where findings emerge through dialogue and the dialogue between 

researchers and the respondents is critical in the subjectivist epistemology as this process 

leads to a more informed and better understanding surrounding a particular research subject. 

(90) The investigator and subject are assumed to be interactively linked with the ‘findings’ 

being the creation of this interaction and therefore, literally being created as the investigation 

proceeds. (75) However, the interpretations of such dialogue are based in a particular moment 

and context within a unique situation, therefore such interpretations are open to re-

interpretation through conversation or review and this aspect of the epistemology is something 

that I had to account for when carrying out the analysis of the raw data that stemmed from the 

semi structured interviews.  
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4.5 Chapter conclusions 

 

In conclusion, there is seen to be a potential lack of a theoretical framework in the Delphi 

method owing to its presentation in various forms. Conversely, the work of Habibi et al. (72) 

did outline a framework and this will be utilised in the work of this current research piece. As 

Finlay & Gough, (76) stress the importance of being reflexive for a qualitative researcher and 

how reflexivity enables critiquing of the researcher as well as the research, a key component 

of being truly objective throughout a process. As the researcher understands this and its 

application to all portions of research, a reflexive approach is adopted to the semi structured 

interviews as well as the data analysis. A constructivist research paradigm was adopted for 

the current research piece owing to the nature of the research piece and its similar 

methodological structure to a Delphi method.  
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Chapter 5  

How should golfers monitor training load?   

5.1 Introduction 

Golf, as a global sport, has huge popularity across multiple continents. However, the majority 

of its 55-80 million players reside in the United States and Europe where the two major world 

tours (PGA tour and PGA European tour) are based. (1,2) Within these tours, elite players 

compete for vast sums of money with sponsorship and commercialism, (92) playing a major 

role in ever increasing prize money, ‘the cost’ of players missing tournaments as well as 

valuable practice time through injury has never been higher. The demands placed upon 

professional golfers is evolving too, increased professionalism and recognition of the 

importance of having an athletic lifestyle for the very best in the game means more players 

are combining technical training with physical training. (93,94)  Improving performance 

through these avenues means demanding more from the body in the process as it facilitates 

an increased workload of the current professional. Technical practice is becoming more 

rigorous too as professional golfers typically hit >2000 balls weekly with 73% striking above 

200 per day on average, (20) and with the game evolving over time so too has the ‘modern 

golf swing’ which brings about differing biomechanics. (95,96)  

 

Various authors such as Cabri et al. (12), McHardy et al. (26) and McCarroll et al. (30) 

produced work that concluded that overuse injuries are  commonplace in golf with 

biomechanical and technical factors deemed to be potentially causal. With this in mind, it is 

logical to investigate golfing load as a possible intervention to better understand and 

potentially lower such overuse injury rates. 

 

 

 

 



 43 

It is well documented within other sports that load monitoring has been successfully 

implemented as a method for observation of daily internal and external stressors to athletes 

with the goal of load monitoring leading to fewer overuse related injuries. (8,65,97) Ideal 

training in any professional sport may be difficult to attain but is always the goal. Athletes and 

practitioners endeavour to train as often and as optimally as possible to maximise the chance 

of success within a sport, whilst remaining injury free to enable competition to take place. The 

sport of golf is no different, nonetheless load monitoring is seemingly absent even within the 

upper echelons of the game and this conclusion can be drawn from an obvious absence of 

literature regarding this subject, with the exception of the recent work of Williams et al. (27) 

 

As previously referred to, the study of Williams et al. (27) included load specific physical 

characteristics of golf and training activities, recovery, sleep, travel and golf performance. 21 

of 75 (28% response rate) contacted ‘experts’ completed the survey for inclusion items, this 

was an abnormally low response rate, thus potentially lacking a diversity in opinion as well as 

reliability. Furthermore, a low number of initial participants has a greater impact on effect size 

and the overall statistical power. Within the paper the reasoning for the low response rate was 

not addressed.  

 

The inclusion criteria for items including physical and golf training activities, recovery, sleep, 

travel and competitive performance golf was set at achieving at least a 78% agreement per 

the work of Polit & Beck. (98) The issue with this approach was that prior to engagement with 

the ‘expert panel’, the 36 items were selected by the authors following a literature review on 

golf and load monitoring. There was no expert panel consultation for the initial items to be 

sent, thus potential inclusion items may have been missed prior to the creation of the survey. 

Furthermore, once consulted, the expert panel had no input in additional items, their task was 

to rate each item on a Likert scale. (27)   
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Following communication with the expert panel 23 items were selected for inclusion in the 28-

day pilot testing of the GLMT. To establish the feasibility of the GLMT 20 high-level golfers 

(with a world ranking and considering competitive golf as their main occupation) from Australia 

were recruited to participate in the feasibility study. Thirteen of these completed the study 

(65%) where daily completion from each participant occurred for 28 straight days via an excel 

spreadsheet, with perceived exertion and other measurable items noted. Following this, a 

feasibility survey was completed by the participants.  

 

The study carried out was had two parts, investigating content validity and feasibility, Some 

results of this biphasic study were initially inconclusive for the content validity phase regarding 

golf practice, with distance to target (42.1%), grouping of clubs (36.8%) and individual clubs 

(15.8%) falling drastically short of the 78% required agreement. To clarify the matter, 21 

experts were contacted but only six responded (28% response rate) so the 83% agreement 

reached on ‘distance to target’ required for inclusion was of a very small sample size and 

discounted the 15 experts whos opinion wasn’t given. RPE was considered to be an 

appropriate method of analysing physical training but not for golf specific practice or 

competitive play. (27) This came from three responses and no reasoning was given for the 

unsuitability of RPE as a golf specific practice or tournament measure. Further to this, no 

appropriate measure was put forward.  

 

Regarding feasibility, the perceived time to complete the GLMT daily had substantial variance 

amongst participants 5.0 ± 2.0 minutes each day completing the GLMT however this was not 

statistically different to the players perceived feasibility limit. All 13 players stated that they 

would choose to use the tracking tool long term therefore implying a willingness and 

engagement for golf specific load monitoring going forward with a smartphone interface being 

the preferred option. Summarising the study of Williams et al. (27) the paper provides a start 

point and reference for the work being undertaken by the current researcher as well as helpful 

insight into the procedures carried out to create a GLMT. Further refinement and improvement 
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may be possible by the current researcher by identifying weaknesses or potential procedures 

that could be done to improve the final outcome.  

 

Clearly, further research into golf loading is required and whilst the work of Williams et al 

provides a starting point, many of the parameters outlined within the paper were time based 

and much of the quantifiable data was perceived by players which may have some 

inaccuracies if compared with real data taken. As a final footnote, players were not involved 

in creating the content validity of a golf load monitoring tool thus not fully maximising the broad 

range of skillsets and insight to approaching a Delphi method as outlined by Okoli & 

Pawlowski. (71) 

 

Given this, the current qualitative study was constructed with a varied expert panel of golfing 

practitioners and professional golfer’s alike, with the selection criteria being all currently 

involved in the game internationally or having been so within the past two years. The 

representativeness of a Delphi sample lends itself to being considered as an independent 

meeting of experts without the interaction and potential influence of external viewpoints to 

shape the narrative. This form of information gathering is of particular importance given that 

the general population, or even a subset of that population may not be sufficiently equipped 

to answer the difficult question presented to the researcher. (71) This is heightened by the fact 

that there is limited literature regarding golf load monitoring and thus without a consensus 

opinion on how to approach such a new problem, the opinion of a variety of expert practitioners 

who experience first-hand the applied problem in question seems a logical place to begin. 

  

Factoring this in, this piece of research used a cohort of expert panels across a breadth of 

fields within professional and international golf to confirm a combined insight into the particular 

problem presented by the research piece. Within this, a comprehensive process for the 

inclusion criteria was enabled owing to the harnessing of the Delphi method with anonymity 

of individual interviewees ensured and the obstacles of group rethink being negated. (70,79)  
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 5.2 Methodology 

5.2.1 Ethical approval  

Prior to data collection, an ethical approval application was submitted to the University of 

Essex ethics committee to ensure that the study would be conducted in conjunction with 

complying to the University’s ethical standards. Once this application had been approved, 

eight experts were contacted and took part in a semi structured interview to discuss a range 

of topics related to golf workload. All interviewees were either currently employed by, or had 

been employed at an International level within the game of golf in the previous 24 months.   

 

5.2.2 Participants 

The study participants for this Delphi method of semi structured qualitative interviewing were 

selected via the use of purposive sampling, adhering to other similar qualitative methodologies 

(75,99). Eight subjects, between them representing the fields of; golf coach (1), professional 

golf player (2), strength and conditioning coach (2), physiotherapist (2) and doctor (1), (all 

eight male) agreed to participate. The inclusion criteria for these participants was employment 

within International Golf (working with national teams or within an international golf tour) 

currently. With this in mind, these participants were selected due to their experience within 

professional golf and were viewed as an expert panel of individuals surrounding golf load 

monitoring. Selection ensured the representation of a diverse conglomerate of people who 

made up the support system of a professional golfer as well as the thoughts of a professional 

golfer themselves. The diversification of the participants was decided upon to create a broad 

band of expert knowledge and opinion surrounding golf load monitoring as golfing load is a 

universally present aspect of their profession. 
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5.2.3 Procedure  

The procedural method of this study was comprised of two distinct stages, a Delphi method 

interview phase and an analysis of the interviews to form the results. The interviews were all 

carried out via the use of a video audio device (Quick time player) and a webcam meaning 

time efficient interaction and the extraction of data with difficult to reach groups. (100) Firstly, 

as the area of research is largely unexplored within the current literature, a consensus 

surrounding golf monitoring is yet to be established. This forms the reasoning for the use of 

the Delphi method as a pre cursor to creating a consensus finding. As such, eight participants 

were invited to partake in a singular semi structured interview following their verbal consent to 

discuss relevant topics regarding a golfer’s schedule and components of their profession that 

they undertake on a daily basis.  

 

Each interview began with topical statements made by the interviewer as a guidance for 

discussion. These subjects included; golf practice and competition volume, sleep, strength 

and Conditioning sessions and injury. Questions or statements put to the interviewee were 

open and the conversation was dictated by the interviewee’s. The participants were 

encouraged to evaluate their own thoughts and talk in depth around as many characteristics 

of a golfer and their load as they could, including fields not within their scope of practice i.e. 

measurement of golf volume from the standpoint of a physiotherapist. The purpose of this was 

to examine the thought process and depth of opinion within individual aspects of golf loading, 

not just the inclusion of the opinion of the experts in their specialist field. In addition to this, 

certain quantifiable aspects surrounding each topic were discussed and how best to measure 

specifics of golf loading based upon their practice-based evidence within the game of golf. 

Practice based evidence is defined as the use of clinical expertise and synthesis of evidence 

obtained in a professional setting to create an opinion or hypothesis on a certain subject. As 

these conversations developed, participants were reminded that there was no right or wrong 

answer to any of the topical questions being put forth to them and if they had no opinion on a 

subject or could not give one then this was completely acceptable too. (101)  
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Furthermore, following the completion of discussion on the topics asking for the interviewee’s 

opinion, the participants were given a platform to discuss any other areas not previously 

highlighted in the interview that they believed were an important part of a ‘golfer’s load’. This 

additional part of the interview was included to safeguard against any undiscussed features 

of golfing load that a particular expert deemed to be important to the topic remaining absent 

from the final interview transcript. Upon completion of all discussion regarding the topics 

deliberated during the interview process, the participants were then asked their opinion on the 

maximum amount of time they would expect a professional golfer to spend filling out 

information included within a workload monitoring tool to gauge a representation of the 

possible content of a tool and the depth of information a golfer would willingly input daily. The 

final stage of the semi structured interview involved the interviewer listing all of the topics 

discussed throughout the interview and asking the participant to rank the topics from most 

important to least important for inclusion in a golf load monitoring tool, thus giving a rank order 

from the individual to be used as an overall gauge of possible inclusion topics.  

 

5.2.4 Analysis 

Firstly, the semi structured interviews were individually transcribed to begin the data analysis. 

The analysis of the data collected was then completed via examination of interview transcripts 

to ensure content familiarity. From there, topical outlines were noted in order for patterns to 

be formed. This lead to the grouping of similar opinions across all data sets and the 

categorising of themes to be presented as the results of the interviews. A thematic analysis of 

the data collected was used per Braun & Clarke, (102) owing to its accessibility, theoretical 

flexibility and how it lends itself to inexperienced qualitative researchers as was the case with 

this study. The ‘themes’ in this case were interviewees opinions or statements that directly 

related to the topic of golf load monitoring and followed some sort of patterned response 

across the board in a number of responses. Because of the nature of the research, there is 

no definitive question to what constitutes a theme and the coding of a theme by the researcher 
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requires researcher judgement as it is unlikely that a theme will consistently appear in equal 

prevalence throughout the analysis process. 

 

Braun & Clarke, (102) state that some flexibility is prudent when a researcher is trying to 

establish and identify a theme within a data set and that there are particular phases to the 

process of a thematic analysis. These phases are applicable to all thematic analysis but not 

unique to it and add a consistency and rigour to the thematic process. Firstly, all data must be 

familiarised with the researcher through the transcription process (1). From there the initial 

coding (2) of the transcribed data takes place. In this instance, the maxQDA 2018v2 model 

was used to aid the researcher in the initial coding in a systematic fashion. Once initial codes 

had been identified per Saldana. (103), the thematic aspect of the analysis (3) could begin to 

take place through the searching for themes derived from the initial code. Subsequent to this 

the themes were reviewed and grouped together (4) logically based on the centre of the topic 

discussed. Finally, the themes were presented as a section under the results heading (5).   

 

In line with Sparks (104) view that the reader should be given the opportunity to interpret the 

data in a manner suited to them, these themes, used in conjunction with direct transcript 

textual quotations formed the basis of the results section. Additional quotations were added 

to highlight viewpoints in the discussion section too. Furthermore, the quotes were able to 

‘speak for themselves’ in representing the expert panel’s opinion of content to be included in 

a workload monitoring tool.  

 

5.3 Results  

Within the semi structured interviews all participants were given the chance to discuss their 

opinions on a range of topics relating to golfing load. Below is a summation of themes and 

opinions expressed in the interviews by the participants relating to the subject of golfing load. 

These results are presented in topical themes and reflect similar viewpoints highlighted by 

practitioners within the specific areas discussed. 
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Themes for golf volume: 
 

-The recording of Golf volume performed by an individual should be included within a golf load 

monitoring tool. 

 

-Specific club categorising should be employed when measuring golf load with drivers and 

woods being separated from high and low irons, additionally, short game irons may also be 

categorised separately. 

 

-When recording golfing load, total balls hit was considered to be the optimal method of data 

gathering. 

 

-For the recording of short game measurements and putting in particular, the time taken and 

shots struck could be coupled to create a “shots per minute” calculation. 

 

-Practitioners who reported a practice-based evidence approach linking golf load and injury 

stated that knowing if a golfer is performing a swing change is often linked to a spike in golfing 

load at an acute level.  

 

Themes relating to golfer strength and conditioning: 
 

- Overall, it was established that the recording of Strength and Conditioning sessions is 

essential for the purpose of recording golf volume as S&C training is “a physical stressor” on a 

golfer’s body. 

 

- There were some hesitancies surrounding the quantification of S&C load through a rate of 

perceived exertion scale (RPE) as it is a subjective measure of physical output. It was 

suggested the recording of “total tonnage” lifted could be used as a potential marker of a weight 

training load.  

 
- Heart rate monitoring data from an external information source such as a Fitbit or smart watch 

could provide assistance used instead of or in conjunction with an RPE scale to help accurately 

track the athletes load.  
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 Themes for sleep and wellness 

 
- Practitioners acknowledged the importance of sleep quality and quantity as a factor of a 

Golfer’s load, sleep is perceived to be a key aspect of stress on a golfer’s body. 

 

- It would be important to be made aware of the number of time zones travelled through on a 

weekly basis as a potential indicator of a golfer’s readiness to perform. 

 

- A combination of perceived sleep quality and total sleep time was suggested as a way to 

quantify sleep. In addition to this, players and practitioners alike suggested the coupling of data 

from a smart watch or biometric device as was the case with strength and conditioning 

sessions.   

 

-Sleep tended to be categorised under the branch of an athlete’s overall wellness and was seen 

to be a key component of their overall wellness.   

  

 

-Wellness ranked as the third most important topic to be included within a load monitoring tool 

and the majority of interviewees stated that an athletes perceived physical and mental 

readiness to perform influenced how they would go about the undertaking of a session with an 

athlete. 

 

 

 

 

Table 4 

Themes for golfing load and ranking their importance 

 

Attribute 

 

 

Sum of  

Rankings 

 

Overall 

Rank 

 

Golf Volume 

 

8 

 

1 

 

Strength and conditioning 

 

17 

 

2 

wellness 

 

27 3 

Injury 29 4 

Environmental factors  38 5 
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Themes for injury in golf 

 
- For information within a golf load monitoring tool an initial question of “are you injured, yes or 

no?” may suffice initially. From there, additional questions related to the injured athlete could 

be asked if applicable. 

 

 

- The mechanism of injury may not be necessary to be established within a load monitoring tool 

as subjective examination and assessment from the relevant practitioner could determine this. 

 

 

- An athlete’s previous injury history log was deemed important across a range of specialists 

as it would provide professionals with potentially relevant information to the present day.  

 
 
 
Themes for tool completion time and adherence 
 

- “buy in” to a golf load monitoring tool could vary immensely from player to player due to a 

number of external factors. Consistent completion of data input in such a tool is not expected 

to be universal across all athletes. 

 

- There may be some difficulty in incorporating golf load monitoring into a golfers daily routine 

as it is not something that is commonly done currently. This is due to a potential viewpoint of “I 

haven’t monitored my load so far, why should I do it now?”  

 

- An initial guidance completion time for a golf load monitoring tool was agreed upon, 

universally, to not exceed ten minutes daily for the participant.    
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5.4 Discussion 

The literature surrounding golf load monitoring has previously been proven to be limited in its 

depth. Williams et al. (27) had begun to address the lack of content and formed potential 

inclusion topics for a golf load monitoring tool, based off the opinions of golf coaches and 

sports scientists, similarly to the current study, however they then ran a pilot test to further 

assess. This study, conversely, encompassed a broader variety of golf specific practitioners, 

all of whom worked at an international level within the game to discuss specific potential 

content of a golf load monitoring tool. The current study dew upon their experience within 

professional golf and working with elite level athletes within the game. The above results 

highlight some form of similar perceptions shared and the reasoning for specific additions to 

a future golfing load tool from the perspective of players and practitioners alike. This, in 

essence, provides an insight into the make-up of a tool to be created in a user-friendly way 

and specifically created from a content standpoint by those who will use it. 

 

The topic of golf and golf volume vastly underpins the drive behind a need for a golf workload 

tool. As previously stated, it is acknowledged that world class golfers have little to no idea 

about their weekly working volumes in terms of golf balls hit. One of the interviewees 

summarised that: 

 

 ‘when players come to me and I ask them how many balls they’ve hit, the general 

answer is “I haven’t got a clue”, how many balls do you normally hit? They give me the same 

answer.’  

 

Given this, perhaps the primary reasoning behind creating a golf specific workload 

monitoring tool should be to inform players and practitioners alike of the raw number of balls 

hit over a period of time by a golfer. Prior to discussing any of the additional benefits that could 

come from the use of such a tool, the logging of balls hit fundamentally would provide 

additional key information surrounding a golfer’s load that is, up to this point, not accessible 
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to golfers at any level. In contrast, this is merely one aspect of golf volume and whilst it is 

apparent to many of the practitioner’s interviewed that the number of balls hit plays a part in 

golf overuse injuries, it is not the isolated cause of them and additional content within a tool 

could create a more thorough picture regarding the issue of golfing load. 

 

Surrounding the topic of golf volume, it was agreed by a number of interviewees that the 

grouping of clubs was a good idea owing to the fact that there are differing forces in a golf 

swing depending on the club selection, owing to clubhead kinematics and ground reaction 

forces. (105) Although it was not universally agreed regarding a specific breakdown, grouping 

drivers and woods, high irons and low irons seemed to be a potential start point for this. 

Besides this, shot type such as full swing or half swing was suggested as a possible sub 

section surrounding golf volume in a tool as it was stated by one interviewee that high volume 

full swings have a significantly increased stress on the tissues of the body as opposed to half 

swings, thus again highlighting that simply the number of balls hit could be slightly arbitrary 

when a golfer is recording their golf load.  

 

Despite the acknowledgement that balls hit may not be the only segment of golf volume, a 

number of the interviewees highlighted a range of benefits of its inclusion. Firstly, the majority 

of those asked stated that it was the most basic and key data to be recorded to try to ensure 

maximum adherence to the tool as well as keeping the time required to complete the tool to a 

minimum. From there, a weekly number of balls hit over time would evolve into there being 

enough information recorded to comprise individual weekly averages and therefore enable a 

practitioner and player to notice spikes in workload both acutely and over a longer period of 

time.  
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“With averages, we can look at a player’s consistency of volume, and I think that is a 

good thing,” stated one participant, “and this is pertinent if you have a golfer who is consistently 

hitting 500 balls a day for years who will be much more tolerant to that load than someone 

who suddenly starts hitting 500 balls a day but is used to only hitting 200.” 

 

This summation of practice based evidence ties in with the fundamental principles 

underpinned in the acute:chronic workload research carried out by Hulin, Gabbett and others. 

(8,34,37) As these principles of gradually increasing load chronically and incrementally would 

appear to be applicable to golfers, practitioners and players equally should pay attention to an 

increase in acute volumes as a potential injury precursor. In golf, these acute loads may come 

in the form of increased balls hit per week and the parameters of such changes could be more 

drastic and give an even greater injury risk as load is not monitored at all so there is no 

recording of how much a golfer’s acute workload has increased compared to the last week. 

One cause of this, multiple interviewees stated, is when a player is working on technical swing 

changes and so within a potential workload monitoring tool it could be advised to include a 

question simply asking if a player is going through swing changes this week would add 

information supporting the data surrounding golfing load. Furthermore, this may act as a 

reinforcing reminder to a player and their support system that swing changes often mean an 

increased amount of balls hit and therefore are a pre cursor to potential injury likelihood being 

higher. 

 

The final topic surrounding golf load and the possible ways to measure it centred around the 

short game and putting in particular. As with balls hit, the number of putts struck per week or 

the time taken dedicated to putting is unknown by many players. This is partly theorised due 

to the difficulty in keeping track with every putt struck but also a lack of attempts to do it in 

most cases. Where the difference lies between the recording of long and short game strokes 

is in the perceived approach to recording short game golf volume. A theme that was discussed 

and conceded was the notion of a putts per minute calculation. This would be done by taking 
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the putts attempted within a short game session and recording the length of that session to 

create this figure. This was reasoned due to the short game taking much more time and 

consideration prior to performing the shot than a drive or long iron shot, so there would be less 

balls struck over a longer period of time. In addition to this, it is known that golfers tend to 

stand in a semi flexed position when putting and often do not rise from this position until they 

have completed their ‘set’ of putts attempted. This set up places additional strains upon the 

body that could contribute to golfers experiencing lower back pain. As such, a strokes per 

minute valuation may give players and practitioners alike the time spent in a semi flexed 

position which could be a potential injury risk surrounding the lumbar spine as it is known that 

this area is frequently injured amongst golfers. (12,47) 

 

Strength and conditioning sessions amongst golfers are commonplace at an elite level, as 

with other sports, this form of training is an integral part of optimal athletic preparation. (106) 

Both interviewees that were PGA European tour level players stated that they carry out S&C 

sessions on a weekly basis as well as the majority of their peers doing the same. Across all 

interviewees, the inclusion of a section recording strength and conditioning data was ranked 

as the second most important data to capture, following golfing load, when looking at a 

potential load monitoring tool, (see table 4). As various authors state, (33,34) gym session 

numbers and ‘work done’ coupled with sport specific training are combined to give an athletes 

total external load, therefore the inclusion of both aspects of load were seen to be of 

paramount importance across all participants of the interviews. Whilst it was comprehensively 

agreed that the data of a strength and conditioning session should be included within a golfers’ 

load over a specific time period, there were several alternative viewpoints put forth as to how 

this could be done.  

 

A range of the professional’s, including player’s, saw a combination of time taken to do a 

session multiplied by RPE of that session as an adequate unit for S&C load. This is a method 

echoed within some relevant academic literature and carried out as a way of quantifying 
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training load. (107,108) This approach could allow for favourable data inputting however there 

it was highlighted that the subjective aspect of an RPE may prove inaccurate and over time 

could affect an acute:chronic ratio for physical training load of an athlete. Conversely, total 

tonnage (total mass lifted in Kilograms) of a session could be used as a direct measure of a 

golfers S&C load. This method would be objective and accurate however could be time 

consuming and would possibly need open access to a load monitoring tool for the athlete to 

record the data as they complete the session rather than retrospectively, as is the case with 

a session’s RPE. The method of total tonnage could potentially be integrated with the use of 

an external application to the tool. One interviewee gave the following thoughts surrounding 

the topic: 

 

   “total tonnage or total weight lifted could be very useful if they're tracking their 

workouts with total number of reps and sets involved as well. I already use a tracking tool 

called push band and that also takes the work done in terms of wattage as well.” 

 

 In addition to this, a combination of subjective and objective measurements may 

provide professionals and athletes with more information than either one isolated. (109) Whilst 

additional information may be useful a potential golf load monitoring tool must be user friendly 

and time efficient to have the best chance of data completion and adherence from the athlete 

so the selection of how much content to include is fundamental to such success. With this in 

mind, challenges could arise between including enough information to have a positive impact 

in a golf specific load monitoring tool and including too many themes to gather data and this 

could inadvertently cause a decrease in data input due to the time taken to complete the tool. 

It was specified by several interviewees that an initial tool containing only the most vital 

components of golfing load could be included in a tool, perhaps just the shots struck on a 

weekly basis and the acknowledgement of strength and conditioning sessions completed. 

Given the fact that currently even these aspects are not recorded, any information gathered 

that could help to report total golfing load would be a positive step in the right direction and 
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there may be some resistance to this process being integrated into a golfer’s habits so perhaps 

it would be prudent not to overload them with too much to do to give the highest chance of a 

golfer adhering to a golf load monitoring tool. 

 

The results of the semi structured interviews surrounding the theme of the importance of sleep 

and wellness as a broader topic followed a similar pattern to those relating to strength and 

conditioning but applied to golf load volume. It was widely accepted that sleep, travel and 

overall wellness were interconnected and formed a part of the internal load of the athlete in 

question. Furthermore, it was also conceded the importance of the ‘Wellness’ of an athlete 

when looking at the broader depiction of that person. This grouping by the interviewee’s was 

not something foreseen by the researcher and hence did not command too much attention 

within literature searches when looking at training load monitoring. As with a number of other 

aspects of golfing load, objective and subjective measurements to track sleep and or wellness 

were put forward by some of the interviewees.  

 

Zambotti et al. (110) measured sleep and cardiac function of a Fitbit charge which showed 

good agreement with polysomnography and electrocardiography devices thus supporting its 

use in assessing such measures. However, the authors did note that the subjects were of an 

adolescent population and further validation would be required to assess the reliability of a 

Fitbit device over prolonged periods of time. Therefore, if such data is available to athlete and 

their support network alike, the use of objective data may be encouraged as it has at least 

been proven somewhat accurate through the study of Zambotti et al. (110) Looking at sleep 

data or asking perceived sleep quality coupled with the overall feeling and wellness of an 

athlete is an important procedure within their daily routine. The majority of interviewees stated 

that this was something that already took place and they used as a marker and as a potential 

indicator for a drop in energy level, readiness to perform or performance itself, be that golf or 

in the gym. It was also inferred that training may be subject to change if perceived wellness 
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was reportedly lower than usual and that could occur with compensation in training volume 

and or training intensity.  

 

Discussions surrounding the topic of time zones travelled and their importance produced 

different answers amongst interviewees. It was agreed that time zones travelled, particularly 

five or more hours in net change would impact a golfer. This is supported by Lee & Galvez as 

well as Leatherwood & Dragoo (111,112) where travelling west, the rate of adjustment to time 

zone is equal to one day per time zone travelled. Subsequently, this produces its own practical 

challenges to a high-level golfer, who may be travelling multiple time zones in consecutive 

weeks, due to the demanding nature that is a professional golfer’s schedule. Tournaments 

can be based on different continents from week to week and the fact that the turnaround from 

one tournament to another is only Sunday to Wednesday, (tournament play being Thursday 

to Sunday) there is very little time to adjust to a new time zone or catch up on sleep missed 

due to changing time zones.  

 

Additionally, cognitive and some physical measurements were adversely affected by jet lag 

and a circadian disruption. Despite this, it was the view of one player interviewed that they 

didn’t correlate travel as being overly important when measuring golfing load. The majority of 

other interviewees from a practitioner’s stand point saw that the questioning of time zones 

travelled that week would heed a warning to a player of the commonality of illness and 

increased injury risk from travel and therefore could provide a valuable reinforcement of such 

risks within the context of golfing load. As table one suggests though, under the heading of 

environmental factors, the inclusion of time zones travelled was seen to be far less important 

than other topics if creating a golfing load monitoring tool. This can be partly attributed to the 

fact that there aren’t golfing performance indicators derived from this topic, merely the 

information from time zones travelled could be used as an indicator of potential risk of injury.  
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A great amount of time was devoted to the discussion surrounding the theme of injury amongst 

all golfing professionals alike. At the heart of the research piece is a known fact that golfers 

suffer training load errors. (9,12,21) With proven steps taken by other sports to monitor 

workload with the goal of reducing injury and therefore time away from competing and or 

practicing, the challenge is for this methodology to be inputted into the game of golf. Before 

this can occur it must be quantified what the workload is of elite golfers is, and therefore obtain 

a baseline dataset before any implementation of such work occurs. 

 

When conducting talks with the interviewees regarding the matter of injury it was reported 

back universally that a section on injury should be included within a golf load monitoring tool. 

This was attributed to the fact that it is of the upmost importance for player and practitioner 

alike to know at all times if the athlete is injured as an injury could fundamentally affect the 

work carried out by the athlete over a prolonged period of time. Given the importance of 

creating a tool that is going to be adhered to, the first and most important question within an 

injury section of a tool was deemed to be simply asking the athlete if they were injured or not. 

From this there would then be a set of extension questions if the answer was yes and the 

athlete could be prompted onto another section of the load monitoring tool if the answer was 

no. 

 

Dialogues then moved to the importance of injury sub sections such as the mechanism of 

injury, current treatment of an injury and injury duration. It was noted that some interviewees 

deemed number of practice or competition days lost due to injury as an important statistic, 

therefore, in a potential tool one feature of an injury subsection could be a tracker of days and 

specific dates lost around a particular injury. Some medical professionals amongst the 

interviewees advised that diagnostic aspects of an injury and mechanism for injury could 

potentially be left out of any questioning within a tool. The consensus surrounding this was 

that a medical professional should be contacted if an athlete is injured and speculation 

surrounding an injury and the subjective nature of a perceived injury would not be of benefit 
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to anyone within an athlete’s support group. When further questioned on this, however, it 

should be mentioned, that if an injury has been properly diagnosed then the nature of an injury 

could be included within a ‘notes’ section of a golf load monitoring tool. 

 

Despite injury avoidance being a primary concern to a golfer, thus enabling them to practice 

and compete pain free, collectively recording an injury in a golf load monitoring tool was seen 

to be of a lesser importance across all interviewees. It ranked fourth (see table 4.) in the order 

of importance within a potential tool and this can be attributed to the fact that the outlying 

opinion across professionals was that deriving a golfer’s load is of the upmost importance 

initially. Stemming from this injury prediction and therefore reduction may become a secondary 

outcome of a workload monitoring tool, as shown by the work of Windt, Gabbett and others. 

(8,97) 

 

The final subject within the topic of injury discussed was some practitioners alluded to the 

importance of an athlete’s previous injury history and the benefits that having such information 

to hand may bring. It was suggested that this could be collected via a dropdown or notes 

section within the injury topic of a load monitoring tool. That way it would be left up to the 

individual to record as much or little material surrounding an injury as they deem appropriate 

thus not taking up any unwanted time in the process. This would also serve as an injury 

chronology as a tool develops and could be branched out into recording subsequent valuable 

data such as practice and tournament days lost and may highlight injuries at particular time 

points that could be attributed to specifics within the tool. That said, the initial objective as with 

other aspects of a workload monitoring tool should be to record the key elements within a 

section to set a foundational simple tool that is easy to understand and adhere to. 

 

To conclude discussions surrounding a golf specific load monitoring tool, all interviewee’s 

were asked their opinion on the potential time it would take to complete an initial tool, once 

conceptualised. It was unanimously agreed that an appropriate time frame for an athlete to 
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complete daily load monitoring information would not exceed ten minutes for start to finish. 

This is an important marker for pilot load monitoring tools in the future as adherence and 

completion of data is a potential issue that practitioners will face. Expanding upon this, a 

mixture of practitioners and golfers alike stated that the time an athlete would be willing to 

spend on recording their daily loads would vary hugely amongst individuals and could depend 

on an athlete’s attitude towards sport science and their interest in relevant but non golf specific 

activities within their schedule. It was also noted that acceptance and implementation of daily 

load monitoring into a golfer’s routine may not be adopted without friction immediately, if at all. 

All interviewees were of the belief that correct education on the importance of load for a golfer 

and stressing the benefits of its inclusion in a routine would likely yield the best results. 

Furthermore, if load monitoring could be adopted by junior golfer’s early into their career then 

it would be normal once they turn professional. In this instance, further research into 

adolescent populations would be required in a golfing context however the work of Murray, 

(113) and Hartwig et al. (114) outlines some of the load principles and findings within youth 

athlete populations.   

 

5.5 Summary of chapter findings 

To summarise, activity relating to golf performance was deemed to be the most important 

inclusion topic for a LM tool. Within that subsection, grouping clubs when recording shots 

taken was suggested to identify time spent on the long and short game. If a subsection is to 

be included surrounding injury, asking the golfer if they are currently injured with a yes/no 

answer may initially suffice. Adherence to a golf load monitoring tool may range amongst 

individual players, with a short daily completion time being optimal for consistent data input. 
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5.6 Chapter conclusions 

 

In conclusion, many complexities and an array of opinions were expressed amongst all 

interviewees on the various topics discussed relating to golfing load. The purpose of these 

discussions was to come to an agreement upon the importance of specific topics for a golf 

load monitoring tool upon such a tools conception. The ranking of such topics highlighted 

which areas were seen by golfing practitioners as absolutely essential in a potential tool and 

those aspects of a golfer’s routine that were important to them but perhaps less so in a load 

monitoring tool. Golfing load ranked as the most important area to include and the 

interviewee’s suggested an outline of individual aspects including club groupings, total balls 

hit and a strokes per minute quantification for putting loads. Wellness was also seen to be 

important to golfer’s and practitioners alike, thus mirroring the principles surrounding internal 

and external load and non-golf performance related stressors to an athlete such as their 

perceived wellness and or fatigue levels linked to sleep or travel, highlighted by Hulin, Gabbett 

et al. (8,64,65)   

  

 

 

 

 

 

 

 

 



 64 

Chapter 6 

Conclusions  

6.1 General conclusions  

Concluding the research piece in its entirety, it can be stated that there is an obvious lack of 

research surrounding the subject of golf load monitoring and therefore more research on the 

topic must be undertaken to recognise the sport specific nuances of athlete load monitoring. 

It is also clear through the literature review of injury in golf that training load errors are 

exceedingly common amongst professional golfer’s with increased time spent practising and 

playing likely to be causal to this. (4,9) This reinforces the need for further load monitoring 

research given the portion of overuse injuries in Golf. Having researched athlete load 

monitoring across a multitude of sports, the principles of the acute chronic workload ratio can 

be applied to golf, (8,37,65) as well as other aspects of load monitoring that could be modified 

to meet the sport specific demands. Training load monitoring has been seen to be successfully 

applied to other sports within the academic literature and it is important that further research 

is undertaken within the game of golf.   

 

It became clear throughout the literature reviews conducted, that there was a noticeable lack 

of Golf load monitoring being carried out. Given the link of training loads and injury in other 

sports coupled with the lack of golf specific load monitoring literature, this lead to the current 

qualitative research piece to establish the possible content of a golf load monitoring tool via 

the opinions of an expert panel of various golf discipline’s, with semi structured interviews 

being the method of carrying this out.  

 

It was important to find a consensus of which aspects of golf should feature within a golf load 

monitoring tool and golf volume ranked as the most important inclusion topic followed by an 

athlete’s strength and conditioning work. As seen in the prior research of load monitoring, 

practitioners and golfers alike recognised the importance of ‘overall load’ and the sum total of 
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internal and external loads by concluding that wellness should be included within a golf load 

monitoring tool. Objective measures, if proven to be accurate, may be better than subjective 

but an athlete will likely be able to feedback their perceived readiness to train and answer 

questions regarding mood, sleep quality and fatigue based off their feelings. It is reasonable 

to determine that if creating a workload monitoring tool, recording golf load, physical training 

(S&C) load and readiness to perform may be a good platform to begin with to capture the 

fundamentally important data relating to total load of a golfer. Whilst travel, nutrition and some 

environmental factors could be attributed to potential injury or illness pre cursors to a golfer, 

the aforementioned subjects were perceived to be important to specific golfing load, and are 

therefore a logical place to begin with the inception of a golf workload monitoring tool.  

 

6.2 Limitations  

This research piece had a number of limitations that could be addressed by researchers in the 

future: 

• In the golf specific injury literature review, throughout the study’s there was a general 

theme of injury incidence, however causality of injury was difficult to establish.  

• A portion of the research on injury in golf mixes studies looking at amateur and 

professional golfers so specific findings attributed to high level golfers were difficult to 

establish in some cases. 

• Within the literature review for training load monitoring, the researcher may have 

overlooked the importance of wellness to training load as well as the commonality of 

travel and the effect of time zones on performance. As wellness ranked third in 

importance for inclusion within a golf specific load monitoring tool, perhaps a greater 

understanding of the current literature surrounding this topic could have been achieved 

prior to the semi structured interviews taking place. 

• The intended number of semi structured interviewee’s was ten, however the total 

number of people interviewed in the current study was eight, due to not being able to 
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find two experts that met the inclusion criteria and were willing to participate. This could 

have provided additional insight from the perspective of another golf coach and doctor 

to compare their opinion to another expert within their field of work. 

• This study was the first instance of qualitative research being undertaken by the 

researcher. Given the difficulty in interpreting qualitative data, it may have been that a 

more experienced researcher would have arrived at different conclusions than those 

summarised in the results section for the current research piece. 

 

6.3 Areas for further research 

This current study was carried out owing to a lack of literature surrounding the subject of 

training load monitoring in golf. Only one previous study relating to this particular topic had 

been found, the work of Williams et al (27). Within the methodology of this research piece 

there was a set of parameters given to an expert panel to be included in a pilot GLMT study, 

which was then subsequently implemented. This piece of work aimed to use a panel of experts 

to identify specific potential inclusion topics and create rigour as well as validity to these and 

perhaps overlooked by Williams et al.  

 

Should this research piece have employed a full Delphi method, following on from the data 

analysis of the semi structured interviews, a first attempt of a golf specific load monitoring tool 

would have been sent out to the experts in questionnaire form based off the results of the semi 

structured interview. As this was not the case, the current study terminated following the data 

analysis of the interviews. Whilst this piece of research has answered some of the research 

questions posed and identified load monitoring principles adopted by other sports, it is merely 

a foundational base for further research to be carried out.  

 

Whilst ideally maintaining a high proficiency of skill and experience within the expert panel, an 

initial tool could be created with the duration designed to not exceed the guidance of ten 

minutes for pilot testing amongst golfers. This would then run for a period of time, ideally 12-
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24 weeks to allow for sufficient data collection to enable the quantification of acute and chronic 

golf loads, as per other sports such as rugby, cricket and AFL football. (22,37,62) 

 

The ideal endpoint of a golf load monitoring tool would be a platform that is user friendly, easy 

to comply with and has the capabilities of extracting from the data collected to provide the 

athlete with weekly and monthly reports that could provide information to help improve 

performance whilst still serving primarily as a tool to monitor and lower injury risk. Whilst this 

may take years or even decades to become a reality, with the correct research and harnessing 

of technology this may be an attainable goal for the game of golf. Given the success that other 

sports have had with load monitoring, it is time for such a global sport to catch up with the 

modern trend of applied sports science. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 68 

6.4 Potential training load monitoring tool for golf 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Monday Tuesday Wednesday Thursday Friday Saturday Sunday 

competition   holes holes holes holes holes holes holes 

golf course 
holes 
(excluding 
competitions)  

holes 
 

hours 

holes 
 

hours 

holes 
 

hours 

holes 
 

hours 

holes 
 

hours 

holes 
 

hours 

holes 
 

hours 

driving range 
Wood / High 
Irons 

balls hit 
 

hours 

balls hit 
 

hours 

balls hit 
 

hours 

balls hit 
 

hours 

balls hit 
 

hours 

balls hit 
 

hours 

balls hit 
 

hours 

Driving range 
low irons 

Balls hit 
 

hours 

Balls hit 
 

hours 

Balls hit 
 

hours 

Balls hit 
 

hours 

Balls hit 
 

hours 

Balls hit 
 

hours 

Balls hit 
 

hours 

putting / short 
game  

Putts 
attempted 
 

hours 

Putts 
attempted 
 

hours 

Putts 
attempted 

 

hours 

Putts 
attempted 
 

hours 

Putts 
attempted 
 

hours 

Putts 
attempted 
 

hours 

Putts 
attempted 
 

hours 
fitness 
training  
for golf 

hours hours hours hours hours hours hours 

other training 
incl. warm-up 

Session 
RPE 

 

hours 

Session 
RPE 

 

hours 

Session 
RPE 

 

hours 

Session 
RPE  

 

hours 

Session 
RPE 

 

hours 

Session 
RPE 

 

hours 

Session 
RPE 

 

hours 



 69 

References:  
1.  Farrally MR, Cochran AJ, Crews DJ, Hurdzan MJ, Price RJ, Snow JT, et al. Golf 

science research at the beginning of the twenty-first century. J Sports Sci. 

2003;21(9):753–65.  

2.  Beditz JF, Kass JR. Golf participation in America, 2010–2020. Natl Golf Found. 2010;  

3.  Unknown. Inside the course: Augusta National Golf Club. 2012.   

4.  Gosheger G, Liem D, Ludwig K, Greshake O, Winkelmann W. Injuries and overuse 

syndromes in golf. Am J Sports Med. 2003;31(3):438–43.  

5.  Sell TC, Tsai Y-S, Smoliga JM, Myers JB, Lephart SM. Strength, flexibility, and 

balance characteristics of highly proficient golfers. J Strength Cond Res. 

2007;21(4):1166.  

6.  Torres-Ronda L, Sánchez-Medina L, González-Badillo JJ. Muscle strength and golf 

performance: a critical review. J Sports Sci Med. 2011;10(1):9.  

7.  Wells GD, Elmi M, Thomas S. Physiological correlates of golf performance. J Strength 

Cond Res. 2009;23(3):741–50.  

8.  Hulin BT, Gabbett TJ, Lawson DW, Caputi P, Sampson JA. The acute: chronic 

workload ratio predicts injury: high chronic workload may decrease injury risk in elite 

rugby league players. Br J Sport Med. 2015;bjsports-2015.  

9.  Hellström J. Competitive elite golf. Sport Med. 2009;39(9):723–41.  

10.  Dorado C, Moysi JS, Vicente G, Serrano JA, Rodriguez LP, Calbet JAL. Bone mass, 

bone mineral density and muscle mass in professional golfers. J Sports Sci. 

2002;20(8):591–7.  

11.  Hellström J. The relation between physical tests, measures, and clubhead speed in 

elite golfers. Int J Sports Sci Coach. 2008;3(1_suppl):85–92.  

12.  Cabri J, Sousa JP, Kots M, Barreiros J. Golf-related injuries: a systematic review. Eur 

J Sport Sci. 2009;9(6):353–66.  

13.  Smith MF, Hillman R. A retrospective service audit of a mobile physiotherapy unit on 

the PGA European Golf Tour. Phys Ther Sport. 2012;13(1):41–4.  

14.  Gluck GS, Bendo JA, Spivak JM. The lumbar spine and low back pain in golf: a 

literature review of swing biomechanics and injury prevention. Spine J. 

2008;8(5):778–88.  

15.  HTA Sugaya, H Moriya DM. Low back injury in elite and professional golfers: an 

epidemiologic and radiographic study. In: Science and GolfIII, Proceedings of the 3rd 

World Scientific Congress of Golf Human Kinetics. 1998. p. 83–91.  

16.  Lee YS, Lee SH. Golf-related Spine and Lower Extremity Injury. Korean J Sport Med. 

2017;35(1):1–4.  

 



 70 

17.  Broman G, Johnsson L, Kaijser L. Golf: a high intensity interval activity for elderly 

men. Aging Clin Exp Res. 2004;16(5):375–81.  

18.  Evans K, Tuttle N. Improving performance in golf: current research and implications 

from a clinical perspective. Brazilian J Phys Ther. 2015;(AHEAD):0.  

19.  Pink M, Jobe FW, Perry J. Electromyographic analysis of the shoulder during the golf 

swing. Am J Sports Med. 1990;18(2):137–40.  

20.  Jobe FW, Pink MM. Shoulder pain in golf. Clin Sports Med. 1996;15(1):55–63.  

21.  Thériault G, Lachance P. Golf injuries. Sport Med. 1998;26(1):43–57.  

22.  Windt J, Gabbett TJ, Ferris D, Khan KM. Training load--injury paradox: is greater 

preseason participation associated with lower in-season injury risk in elite rugby 

league players? Br J Sport Med. 2016;bjsports-2016.  

23.  Marshall RN, McNair PJ. Biomechanical risk factors and mechanisms of knee injury in 

golfers. Sport Biomech. 2013;12(3):221–30.  

24.  Sugaya H, Tsuchiya A MH. Low back injury in elite and professional golfers: an 

epidemiologic and radiographic study. Farrally MR, Cochran AJ, editor. Human 

Kinnetics; 1999.  

25.  McCarroll JR. The frequency of golf injuries. Clin Sports Med. 1996;15(1):1–7.  

26.  McHardy A, Pollard H, Luo K. Golf injuries. Sport Med. 2006;36(2):171–87.  

27.  Williams SB, Gastin PB, Saw AE, Robertson S. Development of a golf-specific load 

monitoring tool: Content validity and feasibility. Eur J Sport Sci. 2018;1–15.  

28.  Banister EW, Calvert TW. Planning for future performance: implications for long term 

training. Can J Appl Sport Sci. 1980;5(3):170–6.  

29.  Gabbett TJ, Whyte DG, Hartwig TB, Wescombe H, Naughton GA. The relationship 

between workloads, physical performance, injury and illness in adolescent male 

football players. Sport Med. 2014;44(7):989–1003.  

30.  McCarroll JR. Overuse injuries of the upper extremity in golf. Clin Sports Med. 

2001;20(3):469–79.  

31.  Pink MM, Jobe FW, Yocum LA, Mottram R. Preventative exercises in golf: arm, leg, 

and back. Clin Sports Med. 1996;15(1):147–62.  

32.  Gabbett TJ, Kennelly S, Sheehan J, Hawkins R, Milsom J, King E, et al. If overuse 

injury is a ‘training load error’, should undertraining be viewed the same way? BMJ 

Publishing Group Ltd and British Association of Sport and Exercise Medicine; 2016.  

33.  Drew MK, Finch CF. The relationship between training load and injury, illness and 

soreness: a systematic and literature review. Sport Med. 2016;46(6):861–83.  

34.  Bourdon PC, Cardinale M, Murray A, Gastin P, Kellmann M, Varley MC, et al. 

Monitoring athlete training loads: consensus statement. Int J Sports Physiol Perform. 

2017;12(Suppl 2):S2-161.  



 71 

35.  Baker ML, Epari DR, Lorenzetti S, Sayers M, Boutellier U, Taylor WR. Risk Factors 

for Knee Injury in Golf: A Systematic Review. Sport Med. 2017;47(12):2621–39.  

36.  Parkkari J, Kannus P, Natri A, Lapinleimu I, Palvanen M, Heiskanen M, et al. Active 

living and injury risk. Int J Sports Med. 2004;25(03):209–16.  

37.  Hulin BT, Gabbett TJ, Blanch P, Chapman P, Bailey D, Orchard JW. Spikes in acute 

workload are associated with increased injury risk in elite cricket fast bowlers. Br J 

Sport Med. 2013;bjsports-2013.  

38.  Patino CM, Ferreira JC. Internal and external validity: can you apply research study 

results to your patients? J Bras Pneumol. 2018;44(3):183.  

39.  Dennis R, Farhart R, Goumas C, Orchard J. Bowling workload and the risk of injury in 

elite cricket fast bowlers. J Sci Med Sport. 2003;6(3):359–67.  

40.  Rogalski B, Dawson B, Heasman J, Gabbett TJ. Training and game loads and injury 

risk in elite Australian footballers. J Sci Med Sport. 2013;16(6):499–503.  

41.  Soligard T, Schwellnus M, Alonso J-M, Bahr R, Clarsen B, Dijkstra HP, et al. How 

much is too much?(Part 1) International Olympic Committee consensus statement on 

load in sport and risk of injury. Br J Sport Med. 2016;50(17):1030–41.  

42.  Yang J, Tibbetts AS, Covassin T, Cheng G, Nayar S, Heiden E. Epidemiology of 

overuse and acute injuries among competitive collegiate athletes. J Athl Train. 

2012;47(2):198–204.  

43.  Goel R, Abzug JM. De Quervain’s tenosynovitis: a review of the rehabilitative options. 

Hand. 2015;10(1):1–5.  

44.  Banerjee P, Mclean CR. Femoroacetabular impingement: a review of diagnosis and 

management. Curr Rev Musculoskelet Med. 2011;4(1):23.  

45.  National Institution of Health: U.S Department of Health and Human Services. Quality 

assessment tool for observational cohort and cross-sectional studies. 2015.  

46.  Hosea TM, Gatt CJ GK. Biomechanical analysis of the golfer’s back. Cochran AJ, 

editor. London: FN SPON; 1990.  

47.  Lindsay DM, Vandervoort AA. Golf-related low back pain: a review of causative 

factors and prevention strategies. Asian J Sports Med. 2014;5(4).  

48.  Hadden WA, Kelly S, Pumford N. Medical cover for’The Open’golf championship. Br J 

Sports Med. 1992;26(3):125–7.  

49.  Zouzias IC, Hendra J, Stodelle J, Limpisvasti O. Golf injuries: epidemiology, 

pathophysiology, and treatment. JAAOS-Journal Am Acad Orthop Surg. 

2018;26(4):116–23.  

50.  Dickenson E, Ahmed I, Fernandez M, O’Connor P, Robinson P, Campbell R, et al. 

Professional golfers’ hips: prevalence and predictors of hip pain with clinical and MR 

examinations. Br J Sport Med. 2016;50(17):1087–91.  



 72 

51.  Lindsay DM, Versteegh TH, Vandervoort AA. Injury prevention: Avoiding one of golf’s 

more painful hazards. Int J Sports Sci Coach. 2009;4(1_suppl):129–48.  

52.  Hawkes R, O’connor P, Campbell D. The prevalence, variety and impact of wrist 

problems in elite professional golfers on the European Tour. Br J Sport Med. 

2013;bjsports-2012.  

53.  Murray PM, Cooney WP. Golf-induced injuries of the wrist. Clin Sports Med. 

1996;15(1):85–109.  

54.  Kim DH, Millett PJ, Warner JJP, Jobe FW. Shoulder injuries in golf. Am J Sports Med. 

2004;32(5):1324–30.  

55.  McCarroll JR, Rettig AC, Shelbourne KD. Injuries in the amateur golfer. Phys 

Sportsmed. 1990;18(3):122–6.  

56.  Halson SL. Monitoring training load to understand fatigue in athletes. Sport Med. 

2014;44(2):139–47.  

57.  Wallace LK, Slattery KM, Coutts AJ. The ecological validity and application of the 

session-RPE method for quantifying training loads in swimming. J Strength Cond Res. 

2009;23(1):33–8.  

58.  Nassis GP, Gabbett TJ. Is workload associated with injuries and performance in elite 

football? A call for action. BMJ Publishing Group Ltd and British Association of Sport 

and Exercise Medicine; 2016.  

59.  Gordon BS, Moir GL, Davis SE, Witmer CA, Cummings DM. An investigation into the 

relationship of flexibility, power, and strength to club head speed in male golfers. J 

Strength Cond Res. 2009;23(5):1606–10.  

60.  McNamara DJ, Gabbett TJ, Naughton G. Assessment of workload and its effects on 

performance and injury in elite cricket fast bowlers. Sport Med. 2017;47(3):503–15.  

61.  Lamb KL, Eston RG, Corns D. Reliability of ratings of perceived exertion during 

progressive treadmill exercise. Br J Sports Med. 1999;33(5):336–9.  

62.  Carey DL, Blanch P, Ong K-L, Crossley KM, Crow J, Morris ME. Training loads and 

injury risk in Australian football—differing acute: chronic workload ratios influence 

match injury risk. Br J Sport Med. 2016;bjsports-2016.  

63.  Schwellnus M, Soligard T, Alonso J-M, Bahr R, Clarsen B, Dijkstra HP, et al. How 

much is too much?(Part 2) International Olympic Committee consensus statement on 

load in sport and risk of illness. Br J Sport Med. 2016;50(17):1043–52.  

64.  Gabbett TJ, Hulin BT, Blanch P, Whiteley R. High training workloads alone do not 

cause sports injuries: how you get there is the real issue. BMJ Publishing Group Ltd 

and British Association of Sport and Exercise Medicine; 2016.  

65.  Gabbett TJ. The training-injury prevention paradox: should athletes be training 

smarter and harder? Br J Sport Med. 2016;bjsports-2015.  



 73 

66.  Gabbett TJ. The development and application of an injury prediction model for 

noncontact, soft-tissue injuries in elite collision sport athletes. J Strength Cond Res. 

2010;24(10):2593–603.  

67.  Cross MJ, Williams S, Trewartha G, Kemp SPT, Stokes KA. The influence of in-

season training loads on injury risk in professional rugby union. Int J Sports Physiol 

Perform. 2016;11(3):350–5.  

68.  Anderson L, Triplett-Mcbride T, Foster C, Doberstein S, Brice G. Impact of training 

patterns on incidence of illness and injury during a women’s collegiate basketball 

season. J Strength Cond Res. 2003;17(4):734–8.  

69.  Dalkey N, Helmer O. An experimental application of the Delphi method to the use of 

experts. Manage Sci. 1963;9(3):458–67.  

70.  Linstone HA, Turoff M. The delphi method. Addison-Wesley Reading, MA; 1975.  

71.  Okoli C, Pawlowski SD. The Delphi method as a research tool: an example, design 

considerations and applications. Inf Manag. 2004;42(1):15–29.  

72.  Habibi A, Sarafrazi A, Izadyar S. Delphi technique theoretical framework in qualitative 

research. Int J Eng Sci. 2014;3(4):8–13.  

73.  Rao JK, Anderson LA, Sukumar B, Beauchesne DA, Stein T, Frankel RM. Engaging 

communication experts in a Delphi process to identify patient behaviors that could 

enhance communication in medical encounters. BMC Health Serv Res. 

2010;10(1):97.  

74.  Schwandt TA. Three epistemological stances for qualitative inquiry: Interpretivism, 

hermeneutics, and social constructionism. Handb Qual Res. 2000;2:189–213.  

75.  Guba EG, Lincoln YS. Competing paradigms in qualitative research. Handb Qual Res. 

1994;2(163–194):105.  

76.  Finlay L, Gough B. Reflexivity: A Practical Guide for Researchers in Health and Social 

Sciences. John Wiley & Sons; 2003. 1–255 p.  

77.  Mukherjee N, Sutherland WJ, Khan MNI, Berger U, Schmitz N, Dahdouh-Guebas F, 

et al. Using expert knowledge and modeling to define mangrove composition, 

functioning, and threats and estimate time frame for recovery. Ecol Evol. 

2014;4(11):2247–62.  

78.  Schmidt R, Lyytinen K, Keil M, Cule P. Identifying software project risks: An 

international Delphi study. J Manag Inf Syst. 2001;17(4):5–36.  

79.  Powell C. The Delphi technique: myths and realities. J Adv Nurs. 2003;41(4):376–82.  

80.  Hsu C-C, Sandford BA. The Delphi technique: making sense of consensus. Pract 

assessment, Res Eval. 2007;12(10):1–8.  

81.  Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi survey 

technique. J Adv Nurs. 2000;32(4):1008–15.  



 74 

82.  McKenna H, Hasson F, Smith M. A Delphi survey of midwives and midwifery students 

to identify non-midwifery duties. Midwifery. 2002;18(4):314–22.  

83.  Morse JM, Cheek J. Introducing qualitatively-driven mixed-method designs. SAGE 

Publications Sage CA: Los Angeles, CA; 2015.  

84.  Sparkes AC, Smith B. (Grounded Theory Analysis) Qualitative research methods in 

sport, exercise and health: From process to product. Routledge; 2014. 17,18,19.  

85.  Day S. A reflective lens: exploring dilemmas of qualitative methodology through the 

concept of reflexivity. Qual Sociol Rev. 2012;8(1).  

86.  Etherington K. Becoming a reflexive researcher: Using our selves in research. Jessica 

Kingsley Publishers; 2004.  

87.  Probst B. The eye regards itself: Benefits and challenges of reflexivity in qualitative 

social work research. Soc Work Res. 2015;39(1):37–48.  

88.  Cohen L, Manion L, Morrison K. Educational research methodology. Athens: 

Metaixmio. 1994;  

89.  Creswell JW, Plano Clark VL, Gutmann ML, Hanson WE. Advanced mixed methods 

research designs. Handb Mix methods Soc Behav Res. 2003;209:240.  

90.  Amos T, Pearse N. Pragmatic Research Design: an Illustration of the Use of the 

Delphi Technique. Electron J Bus Res Methods. 2008;6(2).  

91.  Guba EG. The paradigm dialog. Sage publications; 1990.  

92.  Carroll DM. Commercial programming at a single-sport cable channel: Strategies and 

practices at Golf Channel. Int J Sport Commun. 2009;2(4):484–99.  

93.  Lehman GJ. Resistance training for performance and injury prevention in golf. J Can 

Chiropr Assoc. 2006;50(1):27.  

94.  Fletcher IM, Hartwell M. Effect of an 8-week combined weights and plyometrics 

training program on golf drive performance. J Strength Cond Res. 2004;18(1):59–62.  

95.  Hosea TM, Gatt CJ. Back pain in golf. Clin Sport Med. 1996;15:37–53.  

96.  Seaman DR. Back pain in golfers: etiology and prevention. Occup Heal Ind Med. 

1998;3(39):126.  

97.  Windt J, Gabbett TJ. How do training and competition workloads relate to injury? The 

workload—injury aetiology model. Br J Sport Med. 2017;51(5):428–35.  

98.  Polit DF, Beck CT. The content validity index: are you sure you know what’s being 

reported? Critique and recommendations. Res Nurs Health. 2006;29(5):489–97.  

99.  Patton MQ. Qualitative evaluation and research methods. SAGE Publications, inc; 

1990.  

100.  Hanna P. Using internet technologies (such as Skype) as a research medium: A 

research note. Qual Res. 2012;12(2):239–42.  

 



 75 

101.  Jones G. What is this thing called mental toughness? An investigation of elite sport 

performers. J Appl Sport Psychol. 2002;14(3):205–18.  

102.  Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 

2006;3(2):77–101.  

103.  Saldaña J. The coding manual for qualitative researchers. Sage; 2015.  

104.  Sparkes AC. Validity in qualitative inquiry and the problem of criteria: Implications for 

sport psychology. Sport Psychol. 1998;12(4):363–86.  

105.  McNitt-Gray JL, Munaretto J, Zaferiou A, Requejo PS, Flashner H. Regulation of 

reaction forces during the golf swing. Sport Biomech. 2013;12(2):121–31.  

106.  Pullo FM. A profile of NCAA Division I strength and conditioning coaches. J Strength 

Cond Res. 1992;6(1):55–62.  

107.  Bowen L, Gross AS, Gimpel M, Bruce-Low S, Li F-X. Spikes in acute: chronic 

workload ratio (ACWR) associated with a 5–7 times greater injury rate in English 

Premier League football players: a comprehensive 3-year study. Br J Sport Med. 

2019;bjsports-2018.  

108.  Haff GG. Quantifying workloads in resistance training: a brief review. Strength Cond J. 

2010;10:31–40.  

109.  Haddad M, Padulo J, Chamari K. The usefulness of session-RPE method for training 

load monitoring despite several influences on perceived exertion. Int J Sport Physiol 

Perform. 2014;9(9):882–3.  

110.  de Zambotti M, Baker FC, Willoughby AR, Godino JG, Wing D, Patrick K, et al. 

Measures of sleep and cardiac functioning during sleep using a multi-sensory 

commercially-available wristband in adolescents. Physiol Behav. 2016;158:143–9.  

111.  Lee A, Galvez JC. Jet lag in athletes. Sports Health. 2012;4(3):211–6.  

112.  Leatherwood WE, Dragoo JL. Effect of airline travel on performance: a review of the 

literature. Br J Sport Med. 2013;47(9):561–7.  

113.  Murray A. Managing the training load in adolescent athletes. Int J Sports Physiol 

Perform. 2017;12(Suppl 2):S2-42.  

114.  Hartwig TB, Naughton G, Searl J. Load, stress, and recovery in adolescent rugby 

union players during a competitive season. J Sports Sci. 2009;27(10):1087–94.  

 
 

 

  


