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Abstract  

Background:  

Plantar heel pain (PHP) is a common musculoskeletal problem affecting the foot, with 

numerous intrinsic and extrinsic risk factors. Management for PHP is multifactorial and 

consists of various interventions, including education, load management, exercise 

prescription, footwear and foot orthoses. Extracorporeal shockwave therapy (ESWT) 

has also been shown to be an effective treatment for people with PHP. Currently, there 

are no best practice guidelines on the application and implementation of ESWT for 

people with PHP, with little understanding of the use of ESWT in clinical practice. The 

aims of this study were: (1) to determine the prevalence of podiatrists using ESWT in 

Aotearoa, New Zealand; (2) to determine the decision-making process adopted by 

podiatrists in Aotearoa New Zealand when considering using ESWT for the treatment 

of PHP; and (3) to determine clinical protocols and machine settings that are used by 

podiatrists when implementing ESWT for PHP. 

Methods:  

A web-based survey was distributed to podiatrists in Aotearoa, New Zealand, through 

advertisements in professional body newsletters and private Facebook groups. 

Questions focused on the demographics of podiatrists that manage PHP and the clinical 

reasoning and protocols adopted when using EWST in the management of PHP Data 

obtained from the survey were analysed using descriptive statistics, and bar graphs were 

used to provide a visual presentation of the data. In addition, content analysis was used 

to analyse open-ended question responses. 

 

 



   
 

3 

Results:  

Thirty participants completed the survey. Most participants treated PHP on a weekly 

basis, used ESWT in the management of PHP, and were based in private practice 

settings. Non-response to treatment and persistent symptoms were the most common 

reasons for using ESWT. Most participants used three or more treatments of ESWT. 

However, there was variation in the number of impulses, frequency of impulses and 

energy per impulse. Training in the use of ESWT was undertaken with peers, 

manufacturers or online. For participants that did not use ESWT, their clinical reasoning 

was based on the presence of acute symptoms, pain tolerance and/or success with other 

preferred interventions.   

Conclusions: 

Podiatrists in Aotearoa, New Zealand, use ESWT in the management of PHP in clinical 

practice. The clinical reasoning behind using ESWT in clinical practice is guided by the 

patient's persistent symptoms or a lack of success with frontline treatments for PHP. 

The clinical protocols for the use of ESWT vary between podiatrists.  Future research 

may look at appropriate training methods that improve understanding of ESWT and 

promote its efficacy and safety when used by podiatrists in Aotearoa, New Zealand. 
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Chapter 1: Introduction 

1.1 Introduction 

PHP is a degenerative condition that affects the medial calcaneal tuberosity of the heel 

at the proximal insertion of the plantar fascia and affects 4-10% of the general 

population (Beeson, 2014; Riel et al., 2017). The plantar fascia works alongside the 

plantar intrinsic muscles to support the medial longitudinal arch of the foot and to 

provide stability to the foot via the windlass mechanism during the propulsive phase of 

gait (Farris et al., 2020). Activities such as walking, running and prolonged standing can 

place excessive load on the insertion of the plantar fascia at the plantar heel, leading to 

the development of PHP (Beeson, 2014).  

Risk factors include age, obesity, abnormal biomechanics (reduced joint range of 

motion, excessively high or low arched foot type, abnormal gait patterns), occupation 

(prolonged standing) and training errors (over-training) and wearing inappropriate 

footwear (Beeson, 2014). PHP is typically diagnosed based on clinical findings 

(Morrissey et al., 2021). Symptomology of PHP includes first step morning pain, and 

pain at the heel after long periods of weight-bearing (Beeson, 2014). The inability to 

perform regular daily tasks for individuals can have a negative effect on health-related 

quality of life in people with PHP (Cotchett et al., 2020). Imaging features, associated 

with PHP include the calcification of the medical calcaneal tubercle (calcaneal “spur”) 

and thickening of the plantar fascia (>4mm) (Drake et al., 2022). 

PHP management involves a range of interventions including education, load 

management, exercise prescription, footwear, foot orthoses, injection therapy and 

extracorporeal shockwave therapy (ESWT) (Morrissey et al., 2021). ESWT has been 
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used as a non-invasive form of treatment for people that do not respond to first line 

treatments, with data from clinical trials supporting its use in PHP (Morrissey et al., 

2021).   
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Chapter 2: Literature review 

2.1 Introduction 

This literature review will discuss PHP, its associated risk factors, diagnosis, and 

management, followed by a summary of the literature relating to the use of ESWT as an 

intervention for people with PHP. 

 

2.2 Prevalence of PHP 

Plantar heel pain (PHP) is a common musculoskeletal pathology that affects athletic and 

non-athletic populations (Beeson, 2014; Cotchett et al., 2020). A survey of 5,109 adults 

over the age of 50 found the population prevalence for PHP was 10% (Thomas et al., 

2019). In athletic populations, the prevalence of PHP ranges from 5-18%, making it one 

of the most common running-related injuries affecting the lower limb (Lopes et al., 

2012). People with PHP commonly seek advice from health professionals with 12% of 

consultations relating to foot and ankle problems associated with PHP (Menz et al., 

2010). One study in the United States estimated that 1,000,000 patient visits per year 

were attributed to PHP (Riddle & Schappert, 2004).  

 

2.3 Impact of PHP 

PHP is associated with reduced health-related quality of life (Cotchett et al., 2020; 

Palomo-López et al., 2018). A study of 100 people with PHP found that health-related 

quality of life was worse for females compared to males, with regards to foot pain, 

footwear, general health, physical activity, social capacity and vigour domains of the 
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Foot Health Status Questionnaire (Palomo-López et al., 2018). Difficulty performing 

weightbearing activities is a characteristic feature of PHP (Beeson, 2014). A study of 50 

people with PHP found a moderate level of difficulty with work, hobbies, walking and 

running (Riddle et al., 2004). Qualitative work has also reported on the impact of PHP. 

A study by Cotchett et al. (2020) of 18 people with PHP found the condition had a 

negative impact on health-related quality of life, with themes of reduced physical 

activity, negative emotions and social isolation evident in participants.  

 

2.4 Risk factors 

2.4.1 Intrinsic risk factors 

Body mass index (BMI) is the most frequently linked risk factor to PHP due to 

increased metabolic factors and load on the plantar fascia (Rogers et al., 2021). People 

with PHP have been found to have a higher BMI, greater waist girth and higher fat mass 

than those without PHP (Rogers et al., 2021). Increased age in athletic and non-athletic 

populations has also been identified as a risk factor for PHP (Beeson, 2014). In addition, 

lower limb biomechanical abnormalities such as a pronated foot type reduced muscle 

strength and reduced joint range of motion at the ankle joint, first metatarsophalangeal 

joint, and hamstrings have been linked to increases in plantar fascia strain (Beeson, 

2014; Sullivan et al., 2015). Psychological factors have also been linked with PHP. A 

study of 36 people with PHP found that kinesiophobia and pain catastrophising were 

associated with worse first-step pain and foot function (Cotchett et al., 2017). 

Depression, anxiety and stress have also been independently associated with PHP 

(Cotchett et al., 2016).   
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2.4.2 Extrinsic Risk factors  

Extrinsic risk factors relating to PHP are thought to be linked to increased load at the 

plantar heel (Beeson, 2014). Occupations involving prolonged standing or standing on 

hard surfaces are associated with PHP (Alvarez-Nemegyei & Negreros-Castillo, 2000). 

People with PHP have also been reported to stand more than twice as long as those 

without PHP (Landorf et el., 2022). Footwear can also increase loading at the heel, with 

harder-soled heels more commonly worn by people with PHP (Landorf et al., 2022). In 

athletic populations, training errors have also been linked to PHP (Beeson et al., 2014). 

In qualitative studies, these extrinsic risk factors have also been reported by people with 

PHP (Cotchett et al., 2020).   

 

2.5 Diagnosis 

PHP is typically diagnosed based on clinical findings, with key features including first-

step pain, localised to the plantar-medial aspect of the heel and palpable at the origin of 

the plantar fascia (Morrissey et al., 2021). Imaging can rule out other pathology, such as 

calcaneal stress fractures or rupture of the plantar fascia (Draghi et al., 2017). Several 

characteristic findings have been reported in people with PHP. A recent systematic 

review reported imaging features commonly seen in people with PHP, including the 

presence of calcaneal spurs on x-ray, changes in echogenicity and thickening of the 

plantar fascia (>4mm) and plantar heel pad on ultrasound, and changes to tissue density 

and hyperaemia on magnetic resonance imaging (Drake et al., 2022).   
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2.6 Management of PHP 

Due to the multifactorial nature of PHP, its management typically involves a range of 

interventions. A recent systematic review of clinical trials of interventions for PHP 

proposed a core approach to managing this condition (Morrissey et al., 2021). The core 

approach comprised stretching, education and taping for all people with PHP, with load 

management, pain education, footwear and addressing long-term conditions based on 

individual assessment (Morrissey et al., 2021). For those that fail to respond to these 

front-line treatments for PHP, ESWT, custom foot orthoses and injection therapy are 

advocated as adjunct interventions after four weeks (Morrissey et al., 2021). Of these 

interventions, there appears to be a stronger body of evidence for using ESWT. 

 

2.7 Extracorporeal shockwave therapy (ESWT) 

ESWT was first developed to treat kidney stones in the 1980s and is now used to treat 

various musculoskeletal conditions, including PHP (Ko & Wang, 2018). The 

understanding surrounding the mechanism of action for ESWT has yet to be clearly 

defined. However, it is believed to work by stimulating neovascularisation and 

interrupting pain pathways to focus on the injured site by creating high- and low-energy 

acoustic soundwaves (Sun et al., 2017; Wang, 2012). These soundwaves direct energy 

to target tissues through impulses (shocks) delivered at a high frequency (Sun et al., 

2017). The delivery of energy to pathological tissues through ESWT can help to 

stimulate neovascularisation and collagen synthesis (Hsu et al., 2004). ESWT also 

promotes an initial increase in substance P (neurotransmitter of pain perception), and a 

decrease quickly follows that in substance P through the degeneration of nerve endings 
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(Maier et al., 2003). Specific to the plantar fascia, ESWT has been shown to reduce 

plantar fascia thickness in people with PHP (Hocaoglu et al., 2017). The reasons for 

these changes at the plantar fascia are not yet known. 

 

2.7.1 Focused and radial ESWT 

The application of ESWT can be performed using focused-ESWT or radial-ESWT (Sun 

et al., 2017). Focused-ESWT delivers energy to a focused point that penetrates the 

superficial layer of the skin to target deeper tissue (Lohrer et al., 2010). Radial-ESWT 

also delivers energy. However, it targets the superficial skin surface so that energy can 

be distributed radially from this point into tissue (Sun et al., 2017). Both focused-ESWT 

and radial-ESWT are beneficial in treating PHP (Rompe et al., 2003; Speed et al., 

2003). In addition, systematic reviews have suggested that focused-ESWT performs 

better than radial-EWST compared to sham treatments. However, sound conclusions 

regarding whether focused-ESWT is better than radial-ESWT still need to be made (Sun 

et al., 2017).   

 

2.8 ESWT for acute PHP  

The use of ESWT for people with acute presentations of PHP has been reported. One 

randomised clinical trial compared the effectiveness of specific plantar fascia stretching 

against radial-ESWT for initial treatment for acute PHP (Rompe et al., 2010). The 

inclusion criteria for this study were PHP symptoms for less than 6-weeks, pain rating 

of ≥6 on the Numeric Rating Scale (0-10) and palpable pain at the proximal plantar 

fascia. Participants were excluded if they had received treatment for their PHP. One 
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hundred and two participants were randomly allocated to receive either an eight-week 

specific plantar fascia stretching program or radial-ESWT delivered over three 

treatment sessions (2000 shockwaves pulses at the energy level of 320mJ/mm2). The 

Foot Function Index was used to assess foot pain at two-, four- and fifteen-months. 

Both groups reported an improvement in symptoms of acute heel pain; however, 

significant improvements were seen in the stretching group compared to the radial-

ESWT group at two- and four- months. This highlights that stretching may be a more 

effective treatment during acute presentations of PHP. Further to this, the authors also 

emphasised that stretching requires no equipment and can be easily performed daily.  

 

2.9 ESWT for chronic PHP 

Several trials have investigated the effectiveness of ESWT for chronic PHP, with 

contrasting results. For example, Buchbinder et al. (2002) conducted a randomised 

control trial involving 166 participants with PHP symptoms for more than six weeks 

and plantar fascia thickening greater than 4mm. Participants were randomly assigned to 

an intervention group that received ultrasound-guided ESWT (2000 to 2500 shock 

waves at an energy level ranging from 0.2-0.33mJ/mm2) or a control group that 

received ultrasound-guided ESWT of a lower frequency and energy (100 shock waves 

at an energy level of 0.02mJ/mm2). Both groups were given three treatments over three 

weeks and followed up at 6- and 12-weeks. The primary outcomes were pain (overall 

pain, morning pain and activity pain), walking ability, disability (Maryland Foot Score), 

health status (Short-Form -36) and perceived importance of problems (Problem 

Elicitation Technique). At 6- and 12-weeks, both groups showed improvements across 

all outcomes. However, there were no differences between groups which does not 
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conclusively support using ESWT. The authors suggested that this might be due to a 

placebo effect and the self-limiting natural history of heel pain, where symptoms can 

improve overtime without treatment.  

Another randomised controlled trial by Rompe et al. (2003) investigated the effects of 

focused-ESWT in runners with chronic PHP. All participants had moderate to severe 

PHP symptoms for over 12-months, localised to the tuberosity of the calcaneus. The 

intervention group (n=22) received 6300 shocks over three treatment sessions (energy 

0.16mJ/mm2). The control group (n=23) also received 6300 shocks over three treatment 

sessions; however, a sound-reflecting device was placed between the treatment probe 

and the heel to create the illusion of pulses to the foot. The primary outcome was pain 

on the first step in the morning (10cm VAS) assessed at baseline, 6- and 12-months. 

Significant between-group differences were seen at 6- and 12-months in the intervention 

group. At 6-months, 60% of the intervention group showed a 50% reduction in 

symptoms, whereas 27% of the control group reported the same improvements. At 12-

months, the percentage of participants reporting a 50% reduction in pain was 72% for 

the intervention group and 35% for the control group.   

Speed et al. (2003) evaluated the effects of moderate dose focused-ESWT for people 

with PHP. Eighty-eight people with PHP symptoms over three months were randomly 

allocated to an intervention group (focused-ESWT of 1500 pulses at 0.12mJ/mm2) or a 

control group (sham focused-ESWT of minimal pulses at 0.04mJ/mm2). Participants 

received three treatments per month, over a three-month period. The pain was the 

primary outcome assessed at baseline, three- and six-months using a 100mm VAS (day 

pain, night pain, first-step pain). Significant within-group improvements were seen at all 

follow-up periods for both groups; however, no between-group differences were 
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observed over the six-months. The authors suggested that the frequency of treatments 

received by the control group may have further enhanced the placebo effect.  

Another randomised trial of 246 participants was conducted to explore the effectiveness 

of focused-ESWT on chronic PHP (Gollwitzer et al., 2015). The inclusion criteria of 

this study were six-months of PHP (based on the American College of Foot and Ankle 

Surgeons clinical practice guidelines) with previous failed treatments that were not 

ESWT, first step morning pain, pain through daily activities and pain with pressure 

≥5/10 on 10cm VAS, and fair to poor pain and disability based on the Roles and 

Maudsley score. Participants were allocated to an intervention group (n=126) receiving 

2000 shocks at an energy level of 0.01 to 0.25mJ/mm2 or a control group (n=124) 

receiving a sham intervention where shock waves were air-filled to prevent pulses from 

being transmitted to the heel. A total of three sessions were performed with weekly 

intervals in between, with outcomes assessed at baseline and twelve weeks after the 

final treatment. The primary outcome measure was pain (assessed on a 100mm VAS) 

before and after treatment, morning first step pain, pain when applying localised 

pressure to the heel and pain during daily activities. Again, a significant difference 

between groups was observed, with 69.2% of the intervention group reporting a 

reduction in pain compared to 34.5 % in the control group, proving ESWT to be a 

superior form of therapy with a 50 to 60mm reduction in heel pain.   

Hocaoglu et al. (2017) compared ESWT to ultrasound-guided local cortisone injection 

in people with chronic PHP. Seventy-two patients with plantar heel pain were 

randomised to receive either radial-ESWT (2,000 shockwaves, 10-Hz frequency, 

0.16mJ/mm2) for three sessions, one-week apart (n=36) or ultrasound-guided 

corticosteroid injection (1mL betamethasone sodium plus 0.5mL prilocaine) (n=36). 
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The inclusion criteria were local tenderness at the medial tubercle of the calcaneus, 

morning pain, long periods of walking/standing, plantar fascia thickness ≥4mm on 

ultrasound, and those non-responsive to other treatments for more than 6-months. 

Primary outcomes measured were pain (100mm VAS), Foot Function Index (pain, 

disability, activity limitation). Secondary outcomes included heel tenderness on 

palpation (four-point Likert) and plantar fascia thickness (ultrasound). Outcomes were 

measured at one-, three- and six-months post-treatment. Statistically significant 

improvements in pain were noted at one-month for both groups. However, three- and 

six-month improvements were only observed in the radial-ESWT group. Foot Function 

Index scores were also improved at one- and three-months in both groups. However, 

improvements were also seen at six-months in the radial-ESWT group. The authors 

concluded that the use of ESWT and corticosteroid injections are favourable treatments 

for chronic PHP. However, ESWT may be preferred due to its effectiveness and 

treatment safety. Although cortisone injections had produced a more rapid reduction in 

pain, the pain slowly returned in the following months. A limitation of this study was 

that the authors only reported within-group differences, and despite the 

recommendations regarding safety, adverse events were also not reported. 

 

2.10 Adverse events 

The complications associated with ESWT for PHP are typically limited to localised pain 

during and shortly after treatment, as well as redness and swelling (Ogden, 2004). One 

systematic review investigated the side effects of ESWT in 1,946 patients and found 

that 21% of patients experienced adverse events (Roerdink et al., 2017). These were 

typically pain during treatment (11%) and skin irritation post-treatment (11%). 
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Dysesthesia, swelling, and pain >1-week post-treatment were seen in less than 1% of 

people. These complications were also unlikely to be present one-year following 

treatment, suggesting that ESWT is a safe treatment. An initial increase in substance P 

is also seen with ESWT (Maier et al., 2003), which may help to explain the initial pain 

at the time of receiving ESWT, followed by the improvements post-treatment. 

Interestingly, the use of local anaesthetic prior to ESWT has been shown to reduce the 

treatment effect of ESWT (Rompe et al., 2005). This suggests that ESWT may not be 

appropriate in all presentations of chronic PHP and that the overall treatment load 

(impulses, energy, frequency) may be a factor where patients report the pain. 

 

2.11 Discussion of findings relating to the use of ESWT for PHP 

ESWT is an effective treatment for people with PHP, although it may be more 

beneficial in more established presentations. However, Rompe et al. (2010) found that 

stretching was superior to ESWT in the acute presentation of PHP, suggesting that 

ESWT is not an appropriate treatment when symptoms have been present for less than 

six weeks. This finding is consistent with current best practice guidelines (Morrissey et 

al., 2021) that suggest ESWT is indicated for cases that fail to respond to core treatment 

strategies, such as stretching. Additionally, failure to respond to treatment is likely to 

extend beyond the acute phases of PHP.  

There appears to be more substantial evidence supporting the use of ESWT for chronic 

PHP. Gollwitzer et al. (2015) and Rompe et al. (2003) showed similar improvements, 

with both intervention groups demonstrating over 60% improvement compared to the 

sham treatment, which was below 40%. The improvements in the sham groups may be 
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due to the observations from previous trials that demonstrate that people with PHP 

symptoms can improve over time (Atkins et al., 1999). The greater improvements in 

those who have received ESWT suggest it has a role to play in treating chronic PHP. It 

was evident through the studies that the reasons for participant withdrawal needed to be 

better reported. This could be due to issues in tolerating ESWT at higher energy levels 

and the pain associated with this treatment. ESWT also performed better than cortisone 

injections long-term (Hocaoglu et al., 2017). An extensive systematic review found 

cortisone injections benefit PHP compared to other treatments, although ESWT was not 

included as a comparator treatment (Whittaker et al., 2019). Importantly, cortisone 

injections were less effective than placebo injections (Whittaker et al., 2019). Overall, 

this suggests that ESWT may be the preferred treatment in cases that do not respond to 

initial treatment.   

An important finding to highlight in the studies identified is the improvements in PHP 

symptoms seen in those that received a sham treatment. This suggests a placebo effect 

as the improvements in control groups were not significantly different from those that 

had received ESWT (Buchbinder et al., 2002; Rompe et al., 2010). This is supported by 

a systematic review of 11 randomised clinical trials that found that in 10 of the trials, 

improvements were seen in the control group that had not received treatment (Atkins et 

al., 1999).   

 

2.12 Gaps in the literature 

There is a growing body of evidence supporting using ESWT to manage PHP. 

However, its use in clinical practice is not known. Other interventions, such as foot 
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orthoses, are used by 92-100% of podiatrists to manage PHP (Chapman et al., 2018). To 

the researcher’s knowledge, no data has investigated the use of ESWT by clinicians. 

Clinical practice guidelines have advocated using ESWT in managing PHP alongside a 

range of other interventions. However, the decision-making processes used by clinicians 

for the use of ESWT in the management of PHP are not known. Clinical trials of ESWT 

show variation in the protocols adopted, including equipment used (radial versus 

focused-EWST), machine settings (number of impulses, energy delivered, frequency), 

number of treatment sessions and outcomes measured. It is not known what protocols 

clinicians use when implementing ESWT in clinical practice. 

 

2.13 Conclusion 

ESWT is an effective treatment for established presentations of PHP. The use of ESWT 

in acute presentations is not supported. Several clinical trials' findings demonstrate 

improvement in using ESWT compared to placebo interventions. Minimal adverse 

effects were reported through studies, suggesting that ESWT is a safe treatment for 

PHP.   
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Chapter 3: Aims 

3.1 Aims 

1) To determine the prevalence of podiatrists using extracorporeal shockwave therapy 

(ESWT) for the treatment of plantar heel pain (PHP) in Aotearoa New Zealand 

(2) To determine the decision-making process adopted by podiatrists in Aotearoa New 

Zealand when considering using ESWT for the treatment of PHP 

(3) To determine clinical protocols and machine settings used by podiatrists in Aotearoa 

New Zealand when using ESWT for with the treatment of PHP 
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Chapter 4: Methodology 

4.1 Introduction 

This chapter will outline the process undertaken for the survey. 

 

4.2 Study design 

This study was a cross-sectional, observational survey. 

 

4.3 Ethical approval 

This study was approved by the Auckland University of Technology Ethics Committee 

(reference number 22/264) (Appendix 1). 

 

4.3 Inclusion criteria 

The inclusion criteria for this study were: 

1. Podiatrists registered with the Podiatrists Board of New Zealand 

2. Holding an Annual Practising Certificate with the Podiatrists Board of New 

Zealand 

 

4.4 Survey development 

The reporting of this section will adhere to the Checklist for Reporting Results of 

Internet E-Surveys (CHERRIES) (Eysenbach, 2004). 
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4.4.1 Survey design 

This study used an anonymous online survey. 

 

4.4.2 Ethical approval and informed consent process 

4.4.2.1 Ethical approval 

This study was approved by the AUT Ethics Committee (AUTEC) (Appendix 1).  

 

4.4.2.2 Informed consent  

All participants were fully informed of the purpose and nature of the study before 

completing the questionnaire (via the ‘participant information page’ displayed at the 

start of the questionnaire). Consent was obtained from all participants by clicking a 

“consent” button that would open the survey questions.   

 

4.4.2.3 Data protection  

No personal information was collected by the researchers, including information that 

would potentially identify the participant and the IP address from which the participant 

completed the survey from. All data was collected and stored by Qualtrics XM (Provo, 

UT), an online survey platform. Only the research team had access to the survey and 

survey responses. 
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4.4.3 Development and pre-testing 

4.4.3.1 Development and testing 

The questions in the survey were developed in consultations with podiatrists in 

Aotearoa, New Zealand, who have experience in using ESWT. The survey was piloted 

by 3 Podiatrists in Auckland New Zealand, prior to being distributed. 

 

4.4.4 Recruitment process and description of sample 

4.4.4.1 Open vs closed survey 

This was an open survey sent to registered podiatrists in Aotearoa New Zealand, with 

no password protection to access the survey. 

 

4.4.4.2 Contact mode 

Contact with potential participants was made through two online advertisements 

containing a link to the survey. These advertisements were posted to potential 

participants via a Podiatry New Zealand Newsletter and an online post to the ‘NZ 

Podiatry Alumni’ private Facebook group. The researchers had no direct contact with 

potential participants.   

 

4.4.4.3 Advertising the survey 

Advertisement included Podiatry NZ monthly newsletter (Appendix 2) and published 

on advertisement in the NZ Podiatry Facebook group page (Appendix 3). This 
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advertisement introduced the research team, explained the voluntary nature of the 

survey and outlined that it would contribute to the award of an academic qualification. 

 

4.4.5 Survey administration 

4.4.5.1 Web/email 

This web-based survey was conducted using Qualtrics (Qualtrics, Provo, UT), a web-

based survey platform, where participants manually entered responses to the survey 

questions (Appendix 4).  

 

4.4.5.2 Context 

Potential participants were invited to participate through a study advertisement included 

in a Podiatry NZ monthly newsletter and published on advertisement in the NZ Podiatry 

Facebook group page. 

 

4.4.5.3 Mandatory/voluntary 

The survey was voluntary, where participants could choose to partake in the survey. 

 

4.4.5.4 Incentives 

Participants were informed prior to consenting to complete the survey that they could 

choose to enter a prize draw to win a NZ$100 Westfield voucher. After completing the 

survey, participants were invited to partake in another survey to enter the prize draw. 

Participants that wanted to enter the prize draw followed a separate link to the prize 
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draw survey, where they entered their contact details (Appendix 5). Having a separate 

survey meant that survey responses could not be linked to participant’s contact details. 

 

4.4.5.5 Time/date 

The survey was open between 13th October 2022 and 20th November 2022.  

 

4.4.5.6 Randomisation of items or questionnaires 

Due to the nature of this survey, which included the use of adaptive questioning, 

randomisation of items was not part of the survey.  

 

4.4.5.7 Adaptive questioning  

This survey used adaptive questioning, where relevant survey items were displayed 

based on participant’s responses.  

 

4.4.5.8 Number of items 

In total there were 24 potential items in this survey. After consenting participants were 

directed to the demographic information page where they completed seven questions. 

Depending on the response to final question of the demographic information page, 

participants would be directed to either a clinical reasoning page where they completed 

four questions, or a clinical reasoning for not using ESWT page where the completed up 

to two questions. Participants that indicated that they used ESWT themselves, were 
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directed towards the clinical protocols for the use of ESWT page where they completed 

eleven questions.  

 

4.4.5.9 Number of screens (pages) 

The survey was distributed over five pages. 

1. Participant information (consent) 

2. Demographic information (seven questions) 

3. Clinical reasoning for the use of ESWT (four questions) 

4. Clinical protocols for the use of ESWT (eleven questions) 

5. Clinical reasoning for not using ESWT (two questions) 

The pages shown to participants was dependent on their responses to the survey 

questions.  

 

4.4.5.10 Completeness check 

All survey items were deemed to be mandatory, with participants prompted to complete 

outstanding items before being able to progress to the subsequent survey page. 

 

4.4.5.11 Review step 

Participants were not able to review or change answers once the survey was completed.  
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4.4.6 Response rates 

4.4.6.1 Unique site visitor 

Internet Protocol (IP) addresses of participants were not recorded, so visitors to the 

survey were not recorded. 

 

4.4.6.2. View rate 

View rate was defined as the number of unique survey site visitors that viewed the first 

page of the survey divided by the number of unique site visitors to the survey page. As 

IP addresses were not recorded the view rate was not able to be calculated. 

 

4.4.6.3 Participation rate 

Participation rate was defined as the number of participants that consented to participate 

divided by the number of unique site visitors to the survey page. As IP addresses were 

not recorded the participation rate was not able to be calculated. 

 

4.4.6.4 Completion rate 

Completion rate was defined as the number of participants that completed the survey 

divided by the number of participants that consented to participate in the survey.  
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4.4.7 Preventing multiple entries from the same individual 

4.4.7.1 Cookies used 

Cookies were not used to assign a unique identifier to each computer. All survey 

responses were included in the analysis. 

 

4.4.7.2 IP check 

IP addresses were not recorded to identify users.  

 

4.4.7.3 Log file analysis 

Log file analysis was not used to identify if participants had submitted multiple survey 

responses.  

 

4.4.7.4 Registration 

This survey used an open design where participants were not required to login to access 

or partake in the survey.  

 

4.5 Data analysis 

4.5.1 Handling of incomplete questionnaires 

Only completed questionnaires were included in the analysis. All data from the survey 

was analysed using Qualtrics Reports (Qualtrics, Provo, UT). Descriptive statistics were 

reported with categorical variables presented as n (%) and continuous variables as mean 

(SD). Bar graphs were used to provide a visual presentation of the data. Content 
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analysis was used to analyse open-ended question responses, including frequency 

counting of common phrases/themes. 

 

4.5.2 Questionnaires submitted with an atypical timestamp 

No time restrictions were placed on completing any items of the survey. 

 

4.5.3 Statistical correction 

No weighting of items was used in this survey. 
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Chapter 5: Results 

5.1 Introduction 

This chapter will present the results of the survey. 

 

5.2 Response rates 

Thirty-one participants consented to complete the survey. One participant consented but 

did not answer any additional questions. In total, 30 participants completed the survey, 

indicating a completion rate of 97%. Participants were not required to register their 

details to complete the survey, so the number of unique site visitors, view rates and 

participation rates could not be calculated. 

 

5.3 Participant demographics 

Thirty participants completed the participant demographic questions. Data relating to 

the number of years registered is shown in Figure 5.1. Forty-three percent of 

participants (n=13) declared being registered for less than 5 years, 23% of participants 

(n=7) declared being registered between 5-10 years, 10% of participants (n=3) declared 

being registered between 10-15 years, with 23% (n=7) declared being registered greater 

than 15 years. 
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Figure 5.1 Number of years as a registered podiatrist 

 

Data relating to age is shown in Figure 5.2. The majority of participants were under the 

age of 40 years, with 40% (n=12) aged 20-29 years and 33% (n=10) aged 30-39 years. 

Five participants (17%) were aged 40-49 years, 2 (7%) participants were aged 50-59 

years, with 1 participant aged 60+ years (3%).  

 

 

Figure 5.2 Age of participants 

 

Data relating to formal qualifications is shown in Figure 5.3. The majority of 

participants (73%) held a Bachelors-level qualification (n=22), with 8 participants 
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(27%) holding postgraduate qualifications (postgraduate certificate/diploma n=5, 

Masters degree n=3).  

 

 

Figure 5.3 Highest qualification 

 

Data relating to workplace setting is shown in Figure 5.4. Ninety-three percent of 

participants were in private practice (n=28), with 7% of participants working within 

education (n=2). 

 

 

Figure 5.4 Workplace setting 
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Data relating to the number of plantar heel pain (PHP) cases treated per week is shown 

in Figure 5.5. Twenty percent (n=6) of participants indicated that they treat 1-2 patients 

with PHP per week, 27% (n=8) indicated that they treat 3-5 patients with PHP per week, 

33% (n=10) indicated that they treat 6-10 patients with PHP per week, 17% (n=5) 

indicated that they treat more than 10 patients with PHP per week, with 1 participant 

indicating that they treat 0 patients with PHP per week.  

 

 

Figure 5.5 Number of plantar heel pain cases treated per week 

 

Data relating to interventions used in the management of PHP is shown in Figure 5.6. 

Participants used a range of interventions in the management of PHP, with all 

participants (n=30) indicating that education, footwear and foot orthoses formed part of 

management. Eighty-three percent (n=25) indicated that calf stretching, load 

management, exercise prescription and Extracorporeal Shockwave Therapy (ESWT) 

were used in the management of PHP, with 77% of participants (n=23) indicating that 

strapping and plantar fascia stretching formed part of their management of PHP. Less 

commonly used interventions included dry needling which was used by 20% of 

participants (n=6). Six participants indicated that they used other interventions which 
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included (night socks (n=1), night splints (n=1), manual therapy (n=1), PRP injections 

(n=1), icing (n=1) and referral to other health professionals (n=1).  

 

 

 

Figure 5.6 Interventions used in the management of PHP 
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Data relating to the use of ESWT in the management of PHP is shown in Figure 5.7. 

Ninety percent of participants indicated that they use ESWT in their clinical practice 

(n=23, 77%) or refer patients to other providers (n=4 (13%), with 10% of participants 

(n=3) not using ESWT as part of their clinical practice for the management of PHP. Of 

the three participants that did not use ESWT, 67% (n=2) did not have access to ESWT 

with 33% (n=1) indicating that ESWT is not an effective treatment for PHP (Figure 

5.8). The one participant that indicated that ESWT was not an effective treatment 

indicated that patients did not benefit from the treatment (Figure 5.9). 

 

 

Figure 5.7 Use of ESWT in the management of PHP 

 

 

Figure 5.8 Reasons for not using ESWT 
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Figure 5.9 Reasons for not believing ESWT is effective 

 

5.4 Clinical reasoning for the use of ESWT 

 

Twenty-seven participants completed the clinical reasoning questions. Data relating to 

the decision to use ESWT for people with PHP is show in Figure 5.10. Eighty-seven 

percent (n=26) indicated that they used ESWT when patients did not respond to other 

treatments, with 73% (n=22) indicating that they used ESWT in patients with non-

resolving, persistent symptoms. Ten percent (n=3) of participants indicated that the 

presence of acute symptoms guided their use of ESWT. Three participants cited other 

reasons for using ESWT including chronic PHP (n=1), plantar fascial hypertrophy 

(thickening) (n=1) and the use of other interventions (n=1) as factors guiding the use of 

ESWT. 
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Figure 5.10 Decision to use ESWT for people with PHP 

 

Data relating to the duration of symptoms before considering the use of ESWT for 

patients with PHP is shown in Figure 5.11. Eleven percent of participants (n=3) 

indicated that they considered using ESWT within 4 weeks of symptoms, 26% (n=7) 

between 4-8 weeks from symptom onset, 19% (n=5) between 8-12 weeks from 

symptom onset and 33% (n=9) after 12 weeks from symptom onset. Eleven percent 

(n=3) of participants cited other timeframes including chronic symptoms (n=1), greater 

than six months (n=1) and response to other treatments (n=1). 
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Figure 5.11 Duration of symptoms before considering the use of ESWT for people with 
PHP 

 

Data relating to the percentage of patients with PHP treated with ESWT is shown in 

Figure 5.12. The mean (SD) percentage of patients receiving ESWT was 46 (24) 

patients, with percentages ranging from 5% to 95% of patients treated for PHP. 

 

 

Figure 5.12 Percentage of people with PHP treated that receive ESWT 
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Data relating to decisions not to use ESWT for people with PHP is shown in Figure 

5.13. A total of 29 open-ended responses were received with 11 participants citing acute 

symptoms, 9 participants citing treatment success with other interventions, 6 

participants citing contraindications, 5 participants cited pain tolerance/threshold and 3 

participants citing chronic symptoms as reasons for not using ESWT. 
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Figure 5.13 Factors guiding the decision not to use ESWT for people with PHP 

 

5.4 Clinical protocols for the use of ESWT 

 

Twenty-three participants completed the clinical protocols questions. Data relating to 

the brand/model of ESWT machine is shown in Figure 5.14. The most used brand of 

machine was Chattanooga (52%, n=12), with 26% of participants using either a DJO 

(n=2), Allcare (n=2) or Longest (n=2) machine. The remaining participants used Storz 

MP200 (n=1), German (n=1), Surgical Supplies (n=1), or Stork (n=1) machines, with 

one participant unsure of the brand/model used. 
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Figure 5.14 Brand/model of ESWT machine used 
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Data relating to the type of ESWT used is shown in Figure 5.15. Most participants used 

radial-ESWT (52%, n=12) followed by focused-ESWT (22%, n=5). Four participants 

(17%) used both radial and focused-ESWT, with two participants (9%) unsure of the 

type of ESWT used.   

 

 

Figure 5.15 Type of ESWT used 

 

Data relating to the date of purchase of the ESWT machine is shown in Figure 5.16. 

Most participants indicated that their machine was purchased within the last 1-5 years 

(52%, n=12). Thirty-nine percent of participants (n=9) purchased their machine more 

than five years ago, with 9% of participants (n=2) purchasing a machine within the last 

year.  
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Figure 5.16 Date of purchase of ESWT machine 

 

Data relating to training is shown in Figure 5.17. The most common method of training 

was peer-training (39%, n=18), followed by training with the manufacturer (28%, n=13) 

and online training (24%, n=4). Four participants cited other forms of training including 

seminars/workshops (n=2) and CPD courses (n=2). 

 

 

 

Figure 5.17 Training undertaken prior to using ESWT 
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Data relating to the number of treatment appointments used is shown in Figure 5.18. 

Forty-four percent of participants (n=11) indicated that they used three treatment 

appointments with 35% (n=8) using four or more treatment appointments when using 

ESWT. Four participants provided other responses including 3-6 appointments (n=2), 3-

4 appointments (n=1) and 3 appointments (n=1). No participants indicated that they 

used one or two treatment appointments.  

 

 

 

Figure 5.18 Number of treatment appointments typically used for ESWT 

 

Data relating to the time between treatment appointments is shown in Figure 5.19. 

Sixty-six percent of participants (n=16) indicated that treatment appointments were 

spaced 1 week apart, 22% (n=5) 1-2 weeks apart, with 9% (n=2) spacing treatment 

appointments 2-3 weeks apart.  
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Figure 5.19 Time between treatment appointments 

 

Data relating to the number of impulses (shocks) per treatment appointment is shown in 

Figure 5.20. The most common number of impulses per treatment appointment was 

1000-2000 (44%, n=10) and more than 2000 (44%, n=10), with 5% (n=1) using 5000-

1000 impulses. Two participants provided other responses, with the number of impulses 

ranging from 1000-3000 (n=1) and 4000-8000 (n=1). 
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Figure 5.20 Number of impulses per treatment appointment 

 

Data relating to the energy used per impulse is shown in Figure 5.21. The energy per 

impulse varied between participants with 4% (n=1) using 0.06-0.10 mj/mm2, 26% (n=6) 

using 0.11-0.19 mj/mm2, 26% (n=6) using 0.20-0.29 mj/mm2, 4% (n=1) using more 

than 0.30 0.6-0.1 mj/mm2, with 17% of participants ‘not sure’. Five participants 

provided other responses including 0.07-2.0 mj/mm2 (n=1), 0.8-1.8 bar (n=a), 0.3-4 bar 

(n=1), 4.2 bar (n=1), factory setting (n=1) and pain tolerance (n=1).  
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Figure 5.21 Energy per impulse 

 

Data relating to the frequency of impulses is shown in Figure 5.22. Sixty-one percent of 

participants (n=14) used 5-10Hz, with 26% (n=6) more than 10Hz, with 13% (n=3) at 

1.5 Hz.  

 

 

Figure 5.22 Frequency of impulse 

 

Data relating to reported side-effects associated with ESWT is shown in Figure 5.23. 

Fifty-seven percent (n=13) reported no side-effects with 43% reporting side-effects. Of 

those reporting side-effects these ranged from an initial increase/flare in pain (n=8), 

dysesthesia/neurological symptoms (n=1), bruising (n=2) and nausea/headache (n=1). 
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Figure 5.23 Side effects associated with ESWT 

 

Data relating to additional comments describing participants’ experiences of using 

ESWT are shown in Figure 5.24. Of the 23 open-ended responses, 14 included positive 

statements regarding the use of ESWT. Five participants stated the importance of using 

ESWT in conjunction with other interventions. Seven participants providing a ‘no/not 

applicable’ response.   
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 Figure 5.24 Additional comments 
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Chapter 6: Discussion 

6.1 Introduction 

This chapter will discuss the results of the survey, strengths and limitations of the study, 

implications for clinical practice and future directions. 

 

6.2 Findings 

6.2.1 Participant demographics 

This is the first survey that investigated the use of ESWT for PHP by podiatrists in 

Aotearoa, New Zealand. The survey was completed by 30 participants, which represents 

6% of the total number of registered podiatrists in Aotearoa, New Zealand. The 

response rate is similar to previous surveys of podiatrists in Aotearoa, New Zealand 

(Chapman et al., 2018). However, most participants were under the age of 40 years, 

held a Bachelor’s qualification and worked in a private practice setting. The findings 

regarding qualification and age may be attributed to the Bachelor’s-level qualification 

introduced in the 1990s and very few podiatrists who acquired the previous Diploma 

qualification still practising. Additionally, a high percentage of people in private 

practice is expected, as 80% of the podiatry workforce in Aotearoa, New Zealand, work 

in private practice (Carroll et al., 2020). 

Almost all participants were treating more than one patient with PHP per week, 

indicating that PHP is a common foot problem seen in clinical practice in Aotearoa New 

Zealand. The population prevalence of PHP has been reported as being 10% in adults in 

the United Kingdom (Thomas et al., 2019). The most used interventions for PHP 

included education, strapping, stretching, footwear, foot orthoses, load management, 
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exercise prescription and ESWT. This aligns with best practice guidelines for PHP 

(Morrissey et al., 2021).  

The majority of participants indicated that they use ESWT in their clinical practice or 

refer to other providers for ESWT. This high prevalence is likely due to the nature of 

the survey which may have attracted more podiatrists who have a specific interest in the 

use of ESWT in the management of PHP. For those not using ESWT, access and 

clinical ineffectiveness were reasons for this. The cost of ESWT machines may be a 

prohibitive factor for some clinicians. Additionally, other interventions such as 

stretching, strapping and foot orthoses have been shown to improve symptoms in people 

with PHP (Morrissey et al., 2021) 

 

6.2.2 Clinical reasoning for the use of ESWT 

For participants that used ESWT as part of their clinical practice, the majority indicated 

that their decision to use ESWT was guided by patients with persistent symptoms or 

those that did not respond to frontline treatments. This is consistent with best practice 

guidelines and clinical trial data (Morrissey et al., 2019). This is further supported by 

one-third of participants indicating that they consider using ESWT in patients with 

symptoms over 12-weeks in duration. A few participants indicated that the presence of 

acute symptoms guided the use of ESWT, which appears to conflict with published 

evidence. For example, Rompe et al. (2010) reported that ESWT was no more effective 

than stretching for people with symptoms less than six-weeks in duration.  

When considering reasons not to use ESWT, the presence of acute symptoms was the 

most common justification, alongside success with other interventions. Several 
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participants cited pain tolerance as a factor in not using ESWT. Localised pain during 

and shortly after treatment are common side-effects seen with ESWT (Ogden, 2004; 

Roerdink et al., 2017). Pain catastrophising is also a feature in some presentations of 

PHP, suggesting that the patient’s psychological health may also influence the 

clinician’s decision-making. 

 

6.2.3 Clinical protocols for the use of ESWT 

The clinical protocols when using ESWT for PHP varied amongst participants. This 

may be due to several factors, including differences in machines, training, and clinical 

reasoning for using ESWT. In most responses, using radial-ESWT was most popular, 

followed by focused-ESWT, with the remaining small portion of participants being 

unsure. Evidence from previous trials suggests that both radial- and focused-ESWT are 

effective for PHP compared to other interventions or sham treatment (Hocaoglu et al., 

2017; Speed et al., 2003; Rompe et al., 2003; Buchbinder et al., 2002). The location and 

area of pain will usually determine whether a radial- or focused-ESWT probe is applied 

(Şah et al., 2022).   

With no safe practice guidelines for the number of impulses to use when applying 

ESWT for PHP, most participants used 1000-2000 or more than 2000 impulses. These 

findings are consistent with published trials using ESWT for PHP in which the impulses 

ranged from 2000 to 2500 and were beneficial in improving patient outcomes 

(Hocaoglu et al., 2017; Speed et al., 2003; Rompe et al., 2003; Buchbinder et al., 2002).  

Optimal treatment protocols for ESWT have been reported to be three sessions at one-

week intervals, with 2000 impulses per session (Schmitz et al., 2015). In the current 
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survey, most podiatrists in Aotearoa, New Zealand, reported using three or more 

sessions spaced one-week apart, which was believed to be the most effective timeline 

when using ESWT for PHP. The increase in treatment sessions may be due to the 

longstanding nature of chronic PHP presentations.   

  

Most of the side effects reported by participants in the current survey are consistent with 

those outlined in previous literature (Roerdink et al., 2017). Skin irritation post-

treatment, dysesthesia, swelling and pain one-week post-treatment were seen in less 

than 1% of patients treated by the Aotearoa New Zealand podiatrists. Complications 

associated with ESWT are unlikely to be present one-year following treatment, 

suggesting that ESWT is a safe treatment in Aotearoa, New Zealand. 

 

6.3 Strengths and limitations 

This study was the first to capture data on using ESWT by podiatrists in Aotearoa, New 

Zealand. This study was not without limitations. As IP addresses were not recorded, 

multiple responses from a single participant were possible. Survey responses were 

screened to ensure duplicate entries were not present. Most participants that completed 

the survey used or referred their patients for ESWT. The perspectives of those not using 

ESWT may provide further insight into the management of PHP. The sample size was 

smaller than hoped for (based on a total of 486 registered podiatrists in Aotearoa, New 

Zealand), which may limit the generalisability of the findings to all podiatrists in 

Aotearoa New Zealand.   
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6.4 Implications for clinical practice 

Clinical education for using ESWT is limited, with most participants in this study 

receiving peer training or online training. Currently, no guidelines or protocols are 

available to podiatrists to support them in using ESWT. For novice users, this may be of 

concern depending on the presentation of a patient's injury and the contraindications to 

using ESWT.   

Although the findings from this study have shown some commonality and consistency 

in the use of ESWT and its machine settings amongst podiatrists in Aotearoa, New 

Zealand, a one-day course on the use and indications for EWST would benefit 

podiatrists and allow them to use ESWT to achieve the most optimal patient outcomes 

in clinical practice.   

 

6.5 Future directions 

Future directions include comparing the efficacy of ESWT at the plantar heel to other 

sites of the lower limb and whether there is a link between tendon, fascia or muscle 

healing. This would improve understanding of whether adopting a range of ESWT sites 

could better promote the healing of chronic PHP and result in improved outcomes. 

Further studies could also explore implementing a multi-intervention approach to PHP, 

which includes ESWT alongside two or three simultaneous interventions that may work 

together to improve outcomes for patients with chronic PHP. Finally, future research 

could determine whether in-person training courses over online teaching would improve 

outcomes and understanding of PHP for lower limbs injuries among podiatric clinicians. 
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Chapter 7: Conclusion 

ESWT has become increasingly popular in recent years, particularly in the management 

of chronic PHP. This dissertation reports the results of a study that investigated the 

prevalence of podiatrists using ESWT for the treatment of PHP in Aotearoa, New 

Zealand. The results of this study have identified the decision-making process adopted 

by podiatrists in Aotearoa, New Zealand when considering using ESWT for the 

treatment of PHP, as well as the clinical protocols and machine settings used. Overall, 

podiatrists' use of ESWT for PHP in Aotearoa, New Zealand, has demonstrated some 

consistency and was reported to be highly successful. However, further work is still 

required to determine the most appropriate training method to improve understanding of 

ESWT and promote its efficacy and safety when podiatrists use it in Aotearoa, New 

Zealand.   

 

 

  



 
 

62 

References 

Alvarez-Nemegyei, J., & Negreros-Castillo, A. (2000). Risk factors for plantar talalgia 

in nonathletes: A case-control study. Journal of Clinical Rheumatology, 6(4), 

189–193. https://doi-org.ezproxy.aut.ac.nz/10.1097/00124743-200008000-

00004  

Beeson, P. (2014). Plantar fasciopathy: Revisiting the risk factors. Foot and Ankle 

Surgery, 20(3), 160-165. https://doi.org/10.1016/j.fas.2014.03.003   

Buchbinder, R., Ptasznik, R., Gordon, J., Buchanan, J., Prabaharan, V. & Forbes, A. 

(2002). Ultrasound-guided extracorporeal shock wave therapy for plantar 

fasciitis: a randomized controlled trial. JAMA. 288(11), 1364-72. 

https://doi.org/10.1001/jama.288.11.1364 

Carroll, M., Jepson, H., Molyneux, P. & Brenton-Rule, A. (2020). The New Zealand 

podiatry profession – a workforce in crisis?. Journal of Foot and Ankle 

Research, 13, 62. https://doi.org/10.1186/s13047-020-00430-y 

Chapman, L. S., Redmond, A. C., Landorf, K. B., Rome, K., Keenan, A. M., Waxman, 

R., Alcacer-Pitarch, B., Siddle, H. J., & Backhouse, M. R. (2018). A survey of 

foot orthoses prescription habits amongst podiatrists in the UK, Australia and 

New Zealand. Journal of Foot and Ankle Research, 11, 64. 

https://doi.org/10.1186/s13047-018-0304-z 

Cotchett, M., Lennecke, A., Medica, V. G., Whittaker, G. A., & Bonanno, D. R. (2017). 

The association between pain catastrophising and kinesiophobia with pain and 

https://doi-org.ezproxy.aut.ac.nz/10.1097/00124743-200008000-00004
https://doi-org.ezproxy.aut.ac.nz/10.1097/00124743-200008000-00004
https://doi.org/10.1016/j.fas.2014.03.003
https://doi.org/10.1001/jama.288.11.1364
https://doi.org/10.1186/s13047-020-00430-y
https://doi.org/10.1186/s13047-018-0304-z


 
 

63 

function in people with plantar heel pain. The Foot, 32, 8-14. 

https://doi.org/10.1016/j.foot.2017.03.003  

Cotchett, M., Rathleff, M. S., Dilnot, M., Landorf, K. B., Morrissey, D., & Barton, C. 

(2020). Lived experience and attitudes of people with plantar heel pain: a 

qualitative exploration. Journal of Foot Ankle Research, 13(1), 12. 

https://doi.org/10.1186/s13047-020-0377-3 

Draghi, F., Gitto, S., Bortolotto, C., Draghi, A. G., & Ori Belometti, G. (2016). Imaging 

of plantar fascia disorders: Findings on plain radiography, ultrasound and 

magnetic resonance imaging. Insights into Imaging, 8(1), 69-78. 

https://doi.org/10.1007/s13244-016-0533-2  

Drake, C., Whittaker, G. A., Kaminski, M. R., Chen, J., Keenan, A-M., Rathleff, M. S., 

Robinson, P. & Landorf, K. B. (2022). Medical imaging for plantar heel pain: a 

systematic review and meta-analysis. Journal of Foot and Ankle Research, 15, 4. 

https://doi.org/10.1186/s13047-021-00507-2 

Eysenbach, G. (2004). Improving the quality of web surveys: The checklist for 

reporting results of internet E-surveys (Cherries). Journal of Medical Internet 

Research, 6(3), e34. https://doi.org/10.2196/jmir.6.3.e34  

Farris, D. J., Birch, J., & Kelly, L. (2020). Foot stiffening during the push-off phase of 

human walking is linked to active muscle contraction, and not the windlass 

mechanism. Journal of the Royal Society Interface, 17(168), 20200208. 

https://doi.org/10.1098/rsif.2020.0208  

Hocaoglu, S., Vurdem, U. E., Cebicci, M. A., Sutbeyaz, S. T., Guldeste, Z., & 

Yunsuroglu, S. (2017). Comparative effectiveness of radial extracorporeal 

https://doi.org/10.1016/j.foot.2017.03.003
https://doi.org/10.1186/s13047-020-0377-3
https://doi.org/10.1007/s13244-016-0533-2
https://doi.org/10.1186/s13047-021-00507-2
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.1098/rsif.2020.0208


 
 

64 

shockwave therapy and ultrasound-guided local corticosteroid injection 

treatment for plantar fasciitis. Journal of the American Podiatric Medical 

Association, 107(3), 192-199. https://doi.org/10.7547/14-114  

Hsu, R. W., Hsu, W. H., Tai, C. L., & Lee, K. F. (2004). Effect of shock-wave therapy 

on patellar tendinopathy in a rabbit model. Journal of Orthopaedic Research, 

22(1), 221-227. https://doi.org/10.1016/S0736-0266(03)00138-4 

Ko, J., & Wang, F. (2018). Extracorporeal shockwave therapy for tendinopathy. 

Shockwave Medicine, 27-41. https://doi.org/10.1159/000485060  

Landorf, K. B., Kaminski, M. R., Munteanu, S. E., Zammit, G. V., & Menz, H. B. 

(2022). Activity and footwear characteristics in people with and without plantar 

heel pain: A matched cross‐sectional observational study. Musculoskeletal Care. 

https://doi.org/10.1002/msc.1663  

Lohrer, H., Nauck, T., Dorn-Lange, N. V., Schöll, J., & Vester, J. C. (2010). 

Comparison of radial versus focused extracorporeal shock waves in plantar 

fasciitis using functional measures. Foot & Ankle International, 31(1), 1-9. 

https://doi.org/10.3113/fai.2010.0001 

Lopes, A. D., Hespanhol, L. C., Yeung, S. S., & Costa, L. O. P. (2012). What are the 

main running-related musculoskeletal injuries? A systematic review. Sports 

Medicine, 42(10), 891-905. https://doi.org/10.1007/BF03262301 

Maier, M., Averbeck, B., Milz, S., Refior, H. J., & Schmitz, C. (2003). Substance P and 

prostaglandin E2 release after shock wave application to the rabbit femur. 

Clinical Orthopaedics and Related Research, 406, 237-245. 

https://doi.org/10.1097/01.blo.0000030173.56585.8f 

https://doi.org/10.7547/14-114
https://doi.org/10.1016/S0736-0266(03)00138-4
https://doi.org/10.1159/000485060
https://doi.org/10.1002/msc.1663
https://doi.org/10.3113/fai.2010.0001
https://doi.org/10.1007/BF03262301
https://doi.org/10.1097/01.blo.0000030173.56585.8f


 
 

65 

Menz, H. B., Jordan, K. P., Roddy, E., & Croft, P. R. (2010). Characteristics of primary 

care consultations for musculoskeletal foot and ankle problems in the UK. 

Rheumatology (Oxford), 49(7), 1391-1398. 

https://doi.org/10.1093/rheumatology/keq092 

Morrissey, D., Cotchett, M., J’Bari, A. S., Prior, T., Vicenzino, B., Griffiths, I., 

Rathleff, M., Gulle, H., & Barton, C. (2020). Management of plantar heel pain: 

A best practice guide synthesising systematic review with expert clinical 

reasoning and patient values. British Journal of Sports Medicine, 55(19), 1106-

1118. https://doi.org/10.21203/rs.3.rs-36329/v  

Şah, V., Kaplan, Ş., Özkan, S., Adanaş, C., & Toprak, M. (2022). Comparison between 

radial and focused types of extracorporeal shock-wave therapy in plantar 

calcaneal spur: A randomized sham-controlled trial. The Physician and 

Sportsmedicine, 1-6. https://doi.org/10.1080/00913847.2022.2091413 

Ogden, J. A. (2004). Extracorporeal shock wave therapy for plantar fasciitis: 

Randomised controlled multicentre trial. British Journal of Sports Medicine, 

38(4), 382-382. https://doi.org/10.1136/bjsm.2004.011601  

Palomo-López, P., Becerro-de-Bengoa-Vallejo, R., Losa-Iglesias, M. E., Rodríguez-

Sanz, D., Calvo-Lobo, C., & López-López, D. (2018). Impact of plantar fasciitis 

on the quality of life of male and female patients according to the Foot Health 

Status Questionnaire. Journal of Pain Research, 11, 875-880. 

https://doi.org/10.2147/JPR.S159918 

Riddle, D. L., Pulisic, M., & Sparrow, K. (2004). Impact of demographic and 

impairment-related variables on disability associated with plantar fasciitis. Foot 

https://doi.org/10.1093/rheumatology/keq092
https://doi.org/10.21203/rs.3.rs-36329/v
https://doi.org/10.1080/00913847.2022.2091413
https://doi.org/10.1136/bjsm.2004.011601
https://doi.org/10.2147/JPR.S159918


 
 

66 

& Ankle International, 25(5), 311-317. 

https://doi.org/10.1177/107110070402500506  

Riddle, D. L., & Schappert, S. M. (2004). Volume of ambulatory care visits and patterns 

of care for patients diagnosed with plantar fasciitis: a national study of medical 

doctors. Foot and Ankle International, 25(5), 303-310. 

https://doi.org/10.1177/107110070402500505 

Riel, H., Cotchett, M., Delahunt, E., Rathleff, M. S., Vicenzino, B., Weir, A., & 

Landorf, K. B. (2017). Is ‘plantar heel pain’ a more appropriate term than 

‘plantar fasciitis’? Time to move on. British Journal of Sports Medicine, 51(22), 

1576-1577. https://doi.org/10.1136/bjsports-2017-097519 

Roerdink, R., Dietvorst, M., Van der Zwaard, B., Van der Worp, H., & Zwerver, J. 

(2017). Complications of extracorporeal shockwave therapy in plantar fasciitis: 

Systematic review. International Journal of Surgery, 46, 133-145. 

https://doi.org/10.1016/j.ijsu.2017.08.587  

Rogers, J., Jones, G., Cook, J. L., Wills, K., Lahham, A., & Winzenberg, T. M. (2021). 

Chronic plantar heel pain is principally associated with waist girth (systemic) 

and pain (central) factors, not foot factors: A case-control study. Journal of 

Orthopaedic & Sports Physical Therapy, 51(9), 449-458. 

https://doi.org/10.2519/jospt.2021.10018 

Rompe, J. D., Cacchio, A., Weil, L., Jr., Furia, J. P., Haist, J., Reiners, V., Schmitz, C., 

& Maffulli, N. (2010). Plantar fascia-specific stretching versus radial shock-

wave therapy as initial treatment of plantar fasciopathy. Journal of Bone and 

Joint Surgery, 92(15), 2514-2522. https://doi.org/10.2106/JBJS.I.01651 

https://doi.org/10.1177/107110070402500506
https://doi.org/10.1177/107110070402500505
https://doi.org/10.1136/bjsports-2017-097519
https://doi.org/10.1016/j.ijsu.2017.08.587
https://doi.org/10.2519/jospt.2021.10018
https://doi.org/10.2106/JBJS.I.01651


 
 

67 

Rompe, J. D., Decking, J., Schoellner, C., & Nafe, B. (2003). Shock wave application 

for chronic plantar fasciitis in running athletes: A prospective, randomized, 

placebo-controlled trial. American Journal of Sports Medicine, 31(2), 268-275. 

Rompe, J. D., Meurer, A., Nafe, B., Hofmann, A., & Gerdesmeyer, L. (2005). 

Repetitive low-energy shock wave application without local anesthesia is more 

efficient than repetitive low-energy shock wave application with local anesthesia 

in the treatment of chronic plantar fasciitis. Journal of Orthopaedic Research, 

23(4), 931-941. 

Schmitz, C., Császár, N. B., Milz, S., Schieker, M., Maffulli, N., Rompe, J., & Furia, J. 

P. (2015). Efficacy and safety of extracorporeal shock wave therapy for 

orthopedic conditions: A systematic review on studies listed in the pedro 

database. British Medical Bulletin, ldv047. https://doi.org/10.1093/bmb/ldv047 

Speed, C. A., Nichols, D., Wies, J., Humphreys, H., Richards, C., Burnet, S., & 

Hazleman, B. L. (2003). Extracorporeal shock wave therapy for plantar fasciitis. 

A double blind randomised controlled trial. Journal of Orthopaedic Research, 

21(5), 937-940. https://doi.org/10.1016/s0736-0266(03)00048-2 

Sun, J., Gao, F., Wang, Y., Sun, W., Jiang, B., & Li, Z. (2017, Apr). Extracorporeal 

shock wave therapy is effective in treating chronic plantar fasciitis: A meta-

analysis of RCTs. Medicine, 96(15), e6621. 

https://doi.org/10.1097/MD.0000000000006621 

Sullivan, J., Burns, J., Adams, R., Pappas, E., & Crosbie, J. (2014). Musculoskeletal and 

activity-related factors associated with plantar heel pain. Foot & Ankle 

International, 36(1), 37-45. https://doi.org/10.1177/1071100714551021  

https://doi.org/10.1093/bmb/ldv047
https://doi.org/10.1016/s0736-0266(03)00048-2
https://doi.org/10.1097/MD.0000000000006621
https://doi.org/10.1177/1071100714551021


 
 

68 

Thomas, M. J., Whittle, R., Menz, H. B., Rathod-Mistry, T., Marshall, M., & Roddy, E. 

(2019). Plantar heel pain in middle-aged and older adults: population 

prevalence, associations with health status and lifestyle factors, and frequency of 

healthcare use. BMC Musculoskeletal Disorders, 20(1), 337. 

https://doi.org/10.1186/s12891-019-2718-6 

Wang, C-J. (2012). Extracorporeal shockwave therapy in musculoskeletal disorders. 

Journal of Orthopaedic Surgery and Research, 7:11. 

https://doi.org/10.1186/1749-799X-7-11 

Whittaker, G. A., Munteanu, S. E., Menz, H. B., Bonanno, D. R., Gerrard, J. M., & 

Landorf, K. B. (2019). Corticosteroid injection for plantar heel pain: a 

systematic review and meta-analysis. BMC Musculoskeletal Disorders, 20(1), 

378. https://doi.org/10.1186/s12891-019-2749-z 

 

 

  

https://doi.org/10.1186/s12891-019-2718-6
https://doi.org/10.1186/1749-799X-7-11
https://doi.org/10.1186/s12891-019-2749-z


 
 

69 

Appendices 

Appendix 1. Ethical approval 

 



 
 

70 

Appendix 2. Advertisement 

 
 

  



 
 

71 

Appendix 3: Facebook advertisement 

 
  



 
 

72 

Appendix 4: Survey



 
 

73 



 
 

74 



 
 

75 



 
 

76 



 
 

77 

 



 
 

78 



 
 

79 



 
 

80 



 
 

81 



 
 

82 



 
 

83 



 
 

84 

  



 
 

85 

Appendix 5: Prize draw



 
 

86 

 
 


	Abstract
	List of Figures
	Attestation of Authorship
	Acknowledgements

	Chapter 1: Introduction
	1.1 Introduction

	Chapter 2: Literature review
	2.1 Introduction
	2.2 Prevalence of PHP
	2.3 Impact of PHP
	2.4 Risk factors
	2.4.1 Intrinsic risk factors
	2.4.2 Extrinsic Risk factors

	2.5 Diagnosis
	2.6 Management of PHP
	2.7 Extracorporeal shockwave therapy (ESWT)
	2.7.1 Focused and radial ESWT

	2.8 ESWT for acute PHP
	2.9 ESWT for chronic PHP
	2.10 Adverse events
	2.11 Discussion of findings relating to the use of ESWT for PHP
	2.12 Gaps in the literature
	2.13 Conclusion

	Chapter 3: Aims
	3.1 Aims

	Chapter 4: Methodology
	4.1 Introduction
	4.2 Study design
	4.3 Ethical approval
	4.3 Inclusion criteria
	4.4 Survey development
	4.4.1 Survey design
	4.4.2 Ethical approval and informed consent process
	4.4.2.1 Ethical approval
	4.4.2.2 Informed consent
	4.4.2.3 Data protection

	4.4.3 Development and pre-testing
	4.4.3.1 Development and testing

	4.4.4 Recruitment process and description of sample
	4.4.4.1 Open vs closed survey
	4.4.4.2 Contact mode
	4.4.4.3 Advertising the survey

	4.4.5 Survey administration
	4.4.5.1 Web/email
	4.4.5.2 Context
	4.4.5.3 Mandatory/voluntary
	4.4.5.4 Incentives
	4.4.5.5 Time/date
	4.4.5.6 Randomisation of items or questionnaires
	4.4.5.7 Adaptive questioning
	4.4.5.8 Number of items
	4.4.5.9 Number of screens (pages)
	4.4.5.10 Completeness check
	4.4.5.11 Review step

	4.4.6 Response rates
	4.4.6.1 Unique site visitor
	4.4.6.2. View rate
	4.4.6.3 Participation rate
	4.4.6.4 Completion rate

	4.4.7 Preventing multiple entries from the same individual
	4.4.7.1 Cookies used
	4.4.7.2 IP check
	4.4.7.3 Log file analysis
	4.4.7.4 Registration


	4.5 Data analysis
	4.5.1 Handling of incomplete questionnaires
	4.5.2 Questionnaires submitted with an atypical timestamp
	4.5.3 Statistical correction


	Chapter 5: Results
	5.1 Introduction
	5.2 Response rates
	5.3 Participant demographics
	5.4 Clinical reasoning for the use of ESWT
	5.4 Clinical protocols for the use of ESWT

	Chapter 6: Discussion
	6.1 Introduction
	6.2 Findings
	6.2.1 Participant demographics
	6.2.2 Clinical reasoning for the use of ESWT
	6.2.3 Clinical protocols for the use of ESWT

	6.3 Strengths and limitations
	6.4 Implications for clinical practice
	6.5 Future directions

	Chapter 7: Conclusion
	References
	Appendices

