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Abstract

Background: Golf is a moderate-intensity physical activity that provides
positive physical and mental health benefits. However, the inclusiveness of the
sport for individuals with disabilities globally is unknown.

Objective: To characterize the demographics and disability characteristics of
individuals engaging in disability golf globally. It was hypothesized that the
majority of participants would be middle-aged, male, and from countries with
higher gross domestic product, similar to the nondisabled population.

Design: Descriptive, cross-sectional analysis using European Disability Golf
Association (EDGA) database.

Setting: Various international golf tournaments.

Participants: Golfers (n = 1734) with disability from 44 countries registered
with the EDGA (2017-2021).

Interventions: Not applicable.

Main Outcomes: Descriptive analyses of frequencies, distributions, and
means differences of demographic characteristics (age, gender, type of disabil-
ity, level of handicap, golf cart use, and country of origin) of golfers with disabil-
ity were performed. Data provided analysis of the association between number
of participants and a country’s gross domestic product (GDP).

Results: Individuals had a mean age of 52.5 (+15.6) years: 1589 (91.6%) male
and 145 (8.4%) female. Twenty-three countries had female participation. The
most commonly reported primary disability diagnoses were neurologic (24.8%),
orthopedic (21.4%), and amputation below the knee (14.4%). Neurologic
impairments (24.7%) were most common in men and orthopedic impairments
(29.7%) were most common in women. Individuals with neurological impair-
ments (27.4%) most frequently required golf carts to play. The GDP of a coun-
try had a positive correlation (r = 0.68) with the number of registered golfers
with disability.

Conclusion: Golf is played by individuals with a variety of disabilities and
provides numerous benefits. However, there is an underrepresentation of
youth, women, and individuals with certain impairments and from lower-income
countries. These are the potential areas of opportunity to improve engagement
and inclusiveness of golf.
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GLOBAL DIVERSITY OF DISABILITY GOLF

INTRODUCTION

The World Health Organization (WHO) states that ~15%
of the world’s population is living with some type of
disability.” As chronic health conditions and medical
advancements continue to prolong the aging process,
the number of individuals with a reported disability con-
tinues to increase.” Physical activity has been shown in
these individuals to be of benefit in improving health and
quality of life.? However, studies have shown that in indi-
viduals with disabilities, there is also an increased risk of
physical inactivity due to their physical impairments and
environmental and socioeconomic barriers.>™

A potential physical activity intervention for individuals
with disabilities is engagement in the sport of golf. Play-
ing golf is a moderate-intensity physical activity that has
health and social benefits to persons of all ages.®° Reg-
ular engagement in the sport has been associated with
improved cardiovascular health, balance, muscular func-
tion, and strength.’®~'* Studies in able-bodied individuals
have shown that the sport is more commonly played by
middle- to older-aged men from higher socioeconomic
groups, suggesting potential issues with diversity and
inclusiveness of the sport.”>'® In addition, there is a
growing population of individuals with disabilities who are
engaging in the sport. Recent programmatic, technologi-
cal (e.g., sports orthotics, prosthetics) and environmental
advancements in the accessibility of golf courses have
enabled these individuals to enjoy the psychological and
physical benefits of golf."” For example, individuals who
are unable to independently ambulate due to lower
extremity impairments can use motorized golf carts or
Paragolfers (Ottobock) for transportation around the
course.' The development of more advanced prosthe-
ses has allowed individuals with upper extremity amputa-
tions to more effectively play golf.”® Due to the golf
handicap system, the sport of golf allows the unique
opportunity for individuals with disabilities to play compet-
itively against able-bodied individuals.

However, as golf for the disabled grows as a sport, the
inclusiveness and global outreach of the sport remains
unknown. According to the 2018 International Consensus
on Golf and Health, multiple global leaders in the sport
identified diversity in golf participation as a challenge to the
sustainability of the number of able-bodied individuals play-
ing the sport but this does not extend to players with dis-
abilities.® The use of adaptive equipment, such as the use
of a golf cart, in these individuals has not been assessed.
Determining the diversity of disability golf is pivotal in
highlighting the needs and areas of potential opportunity to
improve the sport’s inclusiveness and global outreach. In
addition, understanding the relationship between type of
disability and golf handicap would also give an indication
of the needs of individual groups for adaptive sports classi-
fications. The purpose of the present study was to describe
and analyze the demographic, playing needs, geographic
location, and disability characteristics of individuals with

disabilities participating in golf from a large worldwide
database. Our hypothesis was that in this cohort of individ-
uals with disabilities who regularly play golf, the majority of
participants would be middle-aged, male, and from
countries with higher gross domestic product (GDP).

METHODS
Study design and database

This study was a descriptive, cross-sectional analysis
that was deemed institutional review board (IRB) exempt.
All potential protected health information had been
removed and players were de-identified prior to data
analysis. Data in this study were collected from golfers
with disability who were registered with the European
Disabled Golf Association (EDGA), the predominant
organization in the world through which individuals with
disabilities can register to play competitive golf and can
optionally receive world ranking points. The EDGA data-
base has grown over a 15-year period with expansion of
eligibility criteria. In the last 3 years, visual impairment
and intellectual impairment were included as new catego-
ries. The current categories used by the EDGA now mir-
ror the Paralympic list of eligible impairments with
standards aimed to include all those significant impair-
ments in each category. This database also includes
both elite and non-elite golfers. Participants in this study
were registered in the database between January 2017
and August 2021.

Data collection

Individual player information that was collected
included age, gender, type of disability, country of ori-
gin, level of golf handicap, and whether or not they
used a golf cart. Country of origin was further subcate-
gorized into level of GDP of the respective country.?°

Disability characteristics

The sub-classification of disability included amputations,
spinal cord injuries, congenital (e.g., Down syndrome),
and acquired intellectual disabilities (e.g., secondary to
traumatic brain injury), neurological (e.g., stroke), ortho-
pedic (e.g., achondroplasia), and visual impairments.

Golf-playing variables

Golfing-related variables were also collected, specifi-
cally the self-reported golf handicap and whether the
player required the use of a golf cart (buggy) or Para-
golfer, which allows individuals with disabilities into
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TABLE 1 Golfers population and disability demographics
Male Female
Average age 52.6 years [range: 12-86] £ 15.6 52.5 years [range: 14-83] £ 14.9
N (Total number) Percentage (%) N (Total number) Percentage (%)

Gender (n = 1734) 1589 91.6 145 8.4

Region of origin (n = 1734)
Central and South America 13 0.8 0 0
Middle East 12 0.8 0 0
Caribbean 2 0.1 0 0
North America 330 20.8 18 124
Oceania 97 6.1 6 4.1
Africa 66 42 4 2.8
East Asia 30 1.9 2 1.4
Northern Europe 443 27.9 37 255
Western Europe 50 3.1 8 5.5
Southern Europe 147 9.3 16 11.0
Central and Eastern Europe 399 25.1 54 37.2

Primary diagnosis (n = 1734)
Amputation 648 40.7 39 26.9
Spinal cord lesion 72 4.5 5.5
Intellectual 50 3.1 41
Mental 2 0.1 0.7
Neurologic 380 23.9 35 241
Orthopedic 317 19.9 41 28.3
Visual impairment 68 4.3 8 5.5
Not reported 52 3.3 4.8

Note: Regions of Europe: https://www.worldatlas.com/articles/the-four-european-regions-as-defined-by-the-united-nations-geoscheme-for-europe.html. Northern
Europe: Denmark, Finland, Iceland, Ireland, Norway, Sweden, United Kingdom. Western Europe: Belgium, Switzerland. Southern Europe: Greece, ltaly, Portugal,
Slovenia, Spain. Central and Eastern Europe: Austria, Czech Republic, France, Germany, The Netherlands, Ukraine, Slovakia. Caribbean: Bermuda, Costa Rica.

Middle East: United Arab Emirates, Israel, Turkey.

stance to aid with golf swing. The golf handicap is a
numerical measure that allows players of different abili-
ties to compete fairly against each other, with better
players having lower handicaps. The current World
Handicap System (WHS) was started globally in 2020
after extensive review from major golf handicapping
authorities from around the world.?’

Statistical analyses

STATA 15.1 was used to calculate frequencies and
distributions of the demographic data collected,
enabling a descriptive analysis of the EDGA data-
base.?? Two-sample t-tests were used to assess differ-
ences between total number of participants from each
gender across countries as well as differences in
average handicaps of different disability groups. The
association of a country’s GDP with the number of reg-
istered participants in golf around the world was
assessed using multiple linear regression, controlling
for each country’s population.

Number of Players Represented

Age Distribution By Gender
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Age Group
FIGURE 1 Distribution of age groups by gender. This graph

shows the number of male and female golfers in each age group

RESULTS

Demographics (Table 1)

There was a total of n = 1734 registered competitive
golfers with disability ranging in age between 12 and
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86 years of age who were registered with EDGA by
summer 2021, representing 44 different countries.
The average age of participants was 52.5 (+15.6)
years, with mean age for women being 52.5 (£14.9)
years and men being 52.6 (+15.6) years. The median
ages for women and men were 55 and 54 years of
age, respectively. Of the participants, 1589 (91.6%)
self-reported as being male and 145 (8.4%) stated
that they were female. The majority of the partici-
pants in the EDGA database came from North Amer-
ica (predominantly the United States and Canada)
and European countries, especially Northern (i.e.,

Countries with Female Participants (N=145)
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FIGURE 2 Female participation by country. The countries with
the most female participation included France (16.6%), The
Netherlands (13.1%), United States (9.7%), Sweden (6.9%), and
UK (6.9%)
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United Kingdom and Sweden) and Central Europe
(i.e., France and Germany).

There was no difference in mean ages between
male and female players (p > .05). For both genders,
the majority of participants were older than 45 years of
age (71.1% of total participants), with participants 45 to
59 years being the largest overall age group (34.9% of
total participants, Figure 1).

Twenty-three countries (of 44) had at least one
female participant, with the frequency described in
Figure 2.

Disability type

Overall, individuals who are amputees made up the major-
ity of the participants (Table 1), with players with amputa-
tions below the knee predominating. The amputee group
was stratified into amputations above or below the knee
and amputations above or below the elbow. After further
stratifying the amputee group, the highest overall reported
primary diagnosis classification was neurologic impair-
ment (24.8%), followed by orthopedic (21.4%) and ampu-
tation below the knee (14.9%). For men, neurologic
impairment (24.7%) was the most reported diagnosis, and
orthopedic impairments (29.7%) were the most reported in
women. The least represented diagnosis was cognitive/
intellectual impairment (0.2%). An analysis of the individ-
ual subtype of disabilities across different continents can
be seen in Figure 3. Amputees were the largest percent-
age of individuals from each continent, except for in South
America, which had equal representation (44.4%) of
amputees and individuals with spinal cord injuries. Individ-
uals with mental and intellectual impairments were only

FIGURE 3 World map of the distribution of disabilities of participants from each participating continent: North America, South America,
Europe, Africa, Asia, and Oceania. This world map indicates the proportion of disabilities represented by the golfers participating from each

continent around the world
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represented from Europe and North America. From South
America, there were no individuals with neurologic or
orthopedic impairments; in addition, there were no individ-
uals with visual impairments from Asia.

Golf-related variables

Golfers with disability who had the lowest mean golf
handicaps were those with an amputation above the
knee (15.2; 95% confidence interval [CI]: 13.2-17.2),
amputation below the knee (15.1; 95% CI: 13.6—-16.6),
and orthopedic impairments (15.7; 95% Cl: 14.3-17.2).
Golfers with disability who presented significantly
higher handicaps were those with neurologic diagnoses
(20.5; 95% CI: 19.1-21.8), spinal cord injury (24.1; 95%
Cl: 21.3-26.8), and visual impairments (23.4; 95% CI:
20.1-26.7). The average handicaps for individuals with
spinal cord and visual impairments were significantly
higher than those for individuals with amputations
above the knee (p <.001, p = .002, respectively),
amputations below the elbow (p = .001, p = .037),
amputations below the knee (p<.001, p = .001,

Participants Requiring Golf Carts R
n = 1085

Other Impairments — 1.47%

Visual [ — 2.67%

Intellectual  lm— 0.26%

Spinal Cord Injury — 3.96%

Other Amputations ——— 8.85%

ion Above Knee L 14.38%

Impairment

Orthopedic - 19.35%

Amputation Below Knee | — 21.47%

Neurological ! . 27.37%

) 100 200 300 400 500
Number of Participants

m Total Number of Golf Cart Users m Overall Total Reported Disabilities (N)

FIGURE 4 Participants requiring golf carts. A bar graph of the
total number of participants in each impairment category requiring
golf carts. The rightmost side of the chart indicates the percentage of
golf cart users represented by each of the impairment categories

FIGURE 5 Global density map
indicating registered golfers with
disabilities (GwDs) in the European
Disability Golf Association (EDGA)
database from around the world. Caption:
Global density map shows that countries
with darker orange color had a greater
number of participants compared to the
lightest yellow countries, which had the
least number of golf participants in

the EDGA

respectively), and orthopedic impairment (p <.001,
p = .003), respectively.

Transportation around the course
(Figure 4)

Of the 1734 players, 1085 (62.6%) reported requiring a
golf cart. There was a significant association between the
primary diagnosis of the participants and the need for a
golf cart during a round of golf (X2, p < .001). Of the indi-
viduals with primary impairments who required golf cart
use, individuals with neurological impairments (27.4%)
were the majority, followed by golfers with amputations
below the knee (21.4%) and orthopedic impairments
(19.4%). Within individual groups, golfers with disability
with amputations below the knee (98.3%), amputation
above the knee (99.3%), and neurologic impairments
(83.7%) had the highest percentage of participants who
required golf cart use.

Geographical Descriptors (Figure 5)

Individuals with disabilities participating in golf in this
cohort were from 44 different countries around the
world. The countries with the most participants were
United States (16.3%), France (12.5%), United Kingdom
(10.4%), Sweden (8.0%), Spain (5.8%), The Netherlands
(5.8%), and Australia (5.3%). These six countries (13.6%
of the represented countries) made up 64% of all partici-
pants. Thirteen countries (29.5% of the represented
countries) had only one participant, including Chile,
Colombia, Central African Republic, Nicaragua, and
Iceland. The worldwide distribution of players can be
seen in Figure 5. The GDP is an indicator of the eco-
nomic activity of a country.?> When controlling for popula-
tion, the GDP of a country was determined to have a
positive correlation with the number of registered individ-
uals with disabilities playing golf (R? = 0.49, F (2, 41)
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= 20.02, p = .005), that is, the higher the GDP of a coun-
try, the greater the number of registered golfers with
disability.

DISCUSSION

To our knowledge, this is the first study to explore the
demographic and disability characteristics of individuals
participating in disability golf. Results from this study
show that similar to able-bodied players, registered
golfers with disability are generally older, male, and pri-
marily from countries with a higher GDP. The gender
disparity is even greater in this population compared to
reports of able-bodied golfers in Europe and the
United States (23%—25% compared to 8% in this
study).?>* This disparity is even more striking, as it is
known that the global prevalence of women with dis-
abilities is greater than that of men.?>?® Our study also
found a low proportion of young disability golfers
(1.4%), defined in this study as players younger than
18 years of age, which is similar to reports in able-
bodied individuals showing low percentages of youth
participation in the sport.?®

Per our study findings, the majority of golfers with
disability require a golf cart for transportation around
the course, particularly those with neurologic diagnoses
such as multiple sclerosis, stroke, cerebral palsy, or
orthopedic conditions. Although there has been contro-
versy around the use of the golf cart in major tourna-
ments, the golf cart improves the accessibility and
inclusiveness of the sport for individuals with disabilities
in particular.?” This is important because golf has been
described as a moderate-intensity physical activity that
could be a beneficial rehabilitation intervention for indi-
viduals with disabilities who are known to be at risk for
physical inactivity and sedentary lifestyles.®?® For
example, a recent study in individuals with knee osteo-
arthritis showed that golf cart use compared to walking
the course still allowed these individuals to easily attain
the recommended daily physical activity thresholds.?®
Individuals with disabilities may also have additional dif-
ficulties participating in sport due to several factors,
including available and accessible playing facilities.*°
Improvements in the architecture of golf courses such
as the removal of curbs, borders, or narrow openings
and environmental barriers such as steep slopes
around the tee boxes, allowing individuals to traverse
the environment with minimal difficulty, could improve
accessibility for players.

As expected, registered golfers with disabilities pre-
dominantly represented countries with higher GDP,
which is similar to studies in able-bodied individuals.®" It
is important to note that the top 10 countries in terms of
participation (France, United States, UK, Sweden, Spain,
The Netherlands, Australia, South Africa, Denmark, and
Germany), are also in the top 20 countries with the

highest concentration of golf courses.®’ Our findings

are also similar to those from the International Paralym-
pic Committee competitions that found that participation
and success were dominated by countries of higher
income (higher GDP), population size, and a history of
hosting Paralympic games. This suggests more wide-
spread issues with inclusiveness and outreach of adap-
tive/disability sport in general that are not isolated to
golf alone.®>3* Although an association between num-
ber of golf courses in a country and participation in golf
could not be accurately assessed in this study, our
results showed that there could be future implications
for investigating the association of concentration of golf
courses on access to golf for individuals with disabil-
ities. Our results also showed that geographically, indi-
viduals with amputations, neurologic impairments, and
orthopedic impairments were consistently the most
represented in this population. However, individuals
with intellectual impairments were the least repre-
sented, with no participants from Africa, Asia, or South
America with intellectual or mental impairments in the
database. Based on our study, it is unknown if this is
due to a lack of knowledge of the benefits of the sport
on mental and cognitive health or a lack of access, out-
reach, or interest for these individuals. Due to many
barriers of access to services for individuals with intel-
lectual disabilities and the negative social attitudes
toward intellectual disability around the world, there is
lower likelihood of these individuals registering for the
EDGA >+

Individuals with disability are at higher risk for
physical inactivity, community segregation, and men-
tal health conditions. Due to the multiple known posi-
tive effects of golf, these benefits should be shared
with these individuals globally as part of an exercise
treatment.”3”*® Improving the understanding of golf
as a potential rehabilitation intervention for multiple
ailments and disabilities could also improve engage-
ment in the sport internationally. For example, Dobro-
sielski et al. found that patients with heart disease
exerted a significantly higher percentage of their func-
tional capacity when walking a 9-hole game com-
pared to baseline, so much so, that golf was thought
to be an adequate source of physical activity for car-
diac rehabilitation.’ In addition, studies have identi-
fied the positive effects that golf can have on
musculoskeletal health, as well as mental wellness,
for individuals with disabilities.®>°

Our study also identifies the lack of gender inclusion
for golfers with disability. This issue is not unique to
golf, and remains a problem for adaptive/disability
sports organizations worldwide.**? A recent study
assessing gender disparities in power (wheelchair) soc-
cer found that, despite the elimination of physical differ-
ences between men and women through the use of a
power wheelchair, ~80% of the players were male.*
Due to disparities such as this, organizations like the
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International Paralympic Committee (IPC) are aiming to
increase the awareness of the issue and improve the
diversity and inclusion in adaptive sports through media
exposure and the promotion of role models.*® Increas-
ing the visibility of the disability community in the world
of overall sport and, in particular, golf participation
alongside able-bodied populations can further improve
awareness of disability and influence changes to the
current societal perspectives, attitudes, and stereo-
types toward individuals with disabilities.

Limitations

This study has significant limitations. First, the study
inclusion criteria (i.e., only including participants regis-
tered with EDGA) may exclude people who play golf
but who have not registered with EDGA. In this study,
individuals with visual and intellectual impairments
were more underrepresented due to these categories
being most recently included in the EDGA database
in the past 3 years. Most participants from this group
were from higher income countries, and mostly
located in Europe and North America. This may be
reflective of the lack of access to resources in lower
income countries to be able to register and input
demographic data. This study also uses a single data-
base that is non-validated and primarily gathers data
through self-reporting, which may not be representa-
tive of the adaptive golf population globally. For indi-
viduals to receive world ranking points and/or be an
official disability golf participant they must register with
EDGA and be included in the database. Therefore the
database may not represent the totality of golfers with
disabilities worldwide but is the most accurate means
we have currently to assess the outreach of the sport.
Countries must also have resources to build golf
courses, whereas individuals with disabilities may lack
access to the resources to participate in the sport.
Unfortunately, individuals with disabilities around the
world are disproportionately affected by low socioeco-
nomic status and discrimination.” Whether our find-
ings are related purely to a lack of access to courses
or reduced awareness of the sport in general, remain
unknown and requires further evaluation. Over time,
the generalizability of the participants in the EDGA
database to the general population has continued to
improve due to various steps toward improvement of
data collection during events and inclusion/eligibility
criteria for different impairment categories to make
this population more representative.

CONCLUSION

Our study suggests that golf for the disabled, similar to
golf in able-bodied individuals, is predominantly played

by older, male individuals in countries with a higher
GDP. However, the sport is played by individuals with
wide-ranging disabilities, providing a means for physi-
cal activity engagement. As the sport continues to
grow, these findings provide an opportunity to improve
the diversity of the sport in certain regions of the world
with fewer resources. These results also provide a
framework for research investigating current barriers
and facilitators for individuals with disabilities participat-
ing in golf around the world. A global mixed-methods
study evaluating barriers and enablers to golf participa-
tion in individuals with disabilities is presently ongoing.

ACKNOWLEDGMENTS

We would like to acknowledge all the participants in the
European Disability Golf Association (EDGA) for partici-
pating in providing their information for collection of data
in this study. Dr. Jayabalan receives support from the
National Center for Advancing Translational Sciences
(2KL2TR001424-05A1).

AUTHOR CONTRIBUTIONS
Stanley Guillaume: study development, developed
hypothesis, database review, data analysis, manuscript
write-up (first author).

Tony Bennett: database steward and review, data
collection, manuscript write-up.

Peter Allen: database review, data analysis, manu-
script write-up.

Andrew Morrisson: database review, data analysis,
manuscript write-up.

Roger Hawkes: database development, data collec-
tion, manuscript write-up.

Prakash Jayabalan: study development, developed
hypothesis, database review, data analysis, and manu-
script write-up (corresponding and senior author).

DISCLOSURE

Dr Bennett is President of EDGA (volunteer); Head of
Disability and Inclusion to the International Golf Federa-
tion (IGF) as a consultant. All other authors declare that
they have nothing to disclose.

DATA AVAILABILITY STATEMENT
Data presented in this article will be made available on
request.

ORCID

Stanley Guillaume
9490

Prakash Jayabalan
0369-2896

https://orcid.org/0000-0003-0382-

https://orcid.org/0000-0002-

REFERENCES

1. World Health Organization. Disability and Health. https://www.who.
int/en/news-room/fact-sheets/detail/disability-and-health. Accessed
March 28, 2021.

85U80|7 SUOWIWOD 8AIER.D 3ol |dde ay) Aq peusenoh ae e YO ‘8sn Jo se|n. 10} Areiqi8uIIUQ 8|1 UO (SUORIPUOD-PUB-SWLBILI0D A8 | 1M AeIq Ul U0//:SANY) SUORIPUOD pue SWia | 8u1 88S *[202/10/50] uo AriqiTauliuo Ao |im ‘AiseAluN upsny elibuy Aq G562T" [1Ld/Z00T 0T/10p/w0o A8 M Afeiq1jeuljuoy/sdny wiouy papeojumod ‘0T ‘€202 ‘€9STHEBT


https://orcid.org/0000-0003-0382-9490
https://orcid.org/0000-0003-0382-9490
https://orcid.org/0000-0003-0382-9490
https://orcid.org/0000-0002-0369-2896
https://orcid.org/0000-0002-0369-2896
https://orcid.org/0000-0002-0369-2896
https://www.who.int/en/news-room/fact-sheets/detail/disability-and-health
https://www.who.int/en/news-room/fact-sheets/detail/disability-and-health

1316 GLOBAL DIVERSITY OF DISABILITY GOLF
2. U.S. Department of Health and Human Services. Physical Activ- 22. Stata Statistical Software: Release 15. StataCorp LLC; 2017.
ity Guidelines. 2nd ed. U.S. Department of Health and Human 23. KPMG Golf Advisory Practice. Golf Participation Report for
Services; 2018. Europe 2018. 2018. KPMG Report. https://assets.kpmg/content/
3. Biernat E, Piatkowska M. Physical activity of disabled individuals dam/kpmg/xx/pdf/2018/11/golf-participation-report-for-europe-
in the context of meeting WHO recommendations and support of 2018.pdf
local authorities. Turk J Phys Med Rehabil. 2017;63(2):107-116. 24. National Golf Foundation. Golf Participation in the U.S, 2016 edi-
doi:10.5606/tftrd.2017.64188 tion. 2016. NGF Report. https://cdn.cybergolf.com/images/1867/
4. Harrison T. Health promotion for persons with disabilities: what 2016-Golf-Participation-in-the-US.pdf.
does the literature reveal? Fam Community Health. 2006;29- 25. Hosseinpoor AR, Williams JS, Jann B, et al. Social determi-
(1 Suppl):12S-19S. doi:10.1097/00003727-200601001-00004 nants of sex differences in disability among older adults: a
5. U.S. Department of Health and Human Services. The Surgeon multi-country decomposition analysis using the World Health
General’s Call to Action to Improve the Health and Wellness of Survey. Int J Equity Health. 2012;11:52. doi:10.1186/1475-
Persons with Disabilities. Office of the Surgeon General; 2005. 9276-11-52
6. Lampley JH, Lampley PM, Howley ET. Caloric cost of playing 26. Leveille SG, Resnick HE, Balfour J. Gender differences in dis-
golf. Res Q. 1977;48(3):637-639. doi:10.1080/10671315.1977. ability: evidence and underlying reasons. Aging. 2000;12(2):
10615472 106-112. doi:10.1007/BF03339897
7. Moy K, Scragg R, McLean G, Carr H. Metabolic equivalent 27. Cuneff T. The Casey Martin Story—Walk a Mile in my Shoes.
(MET) intensities of culturally-specific physical activities per- Rutledge Hill Press; 1998.
formed by New Zealanders. N Z Med J. 2006;119(1235):U2000. 28. World Health Organization. Physical Activity. https://www.who.
8. Tangen J, Sunde A, Sageie J, et al. In accordance with govern- int/news-room/fact-sheets/detail/physical-activity. Accessed
mental recommendations—a study of golf and health. J Sports December 18, 2021.
Sci. 2013;1:15-25. 29. Jayabalan P, Bergman R, Jauregui E, Hanaoka C, Stoker AM.
9. Murray AD, Daines L, Archibald D, et al. The relationships The acute physiological effects of continuous versus intermittent
between golf and health: a scoping review. Br J Sports Med. walking during golf in individuals with knee osteoarthritis: a pilot
2017;51(1):12-19. doi:10.1136/bjsports-2016-096625 study. Am J Phys Med Rehabil. 2021;101:460-467. doi:10.1097/
10. Dobrosielski DA, Brubaker PH, Berry MJ, Ayabe M, Miller HS. PHM.0000000000001855
The metabolic demand of golf in patients with heart disease and 30. Duarte T, Culver DM, Paquette K. Mapping Canadian wheel-
in healthy adults. J Cardiopulm RehabilPrev. 2002;22(2):96-104. chair curling coaches’ development: a landscape metaphor for a
doi:10.1097/00008483-200203000-00008 systems approach. Int Sport Coach J. 2020;7(2):117-126.
11. Unverdorben M, Kolb M, Bauer |, et al. Cardiovascular load of 31. R&A. Golf Around the World 2021 Fourth Edition. 2021. R&A
competitive golf in cardiac patients and healthy controls. Med report. https://www.randa.org/~/media/files/
Sci  Sports Exerc. 2000;32(10):1674-1678. doi:10.1097/ downloadsandpublications/participation-reports/2021-gaw-
00005768-200010000-00002 fourth-edition-final.ashx
12. Luscombe J, Murray AD, Jenkins E, Archibald D. A rapid 32. Swartz L, Bantjes J, Rall D, Ferreira S, Blauwet C, Derman W.
review to identify physical activity accrued while playing golf. “A more equitable society”: the politics of global fairness in para-
BMJ Open. 2017;7(11):e018993. doi:10.1136/bmjopen-2017- lympic sport. PLoS One. 2016;11(12):e0167481.
018993 33. Buts C, Bois CD, Heyndels B, Jegers M. Socioeconomic deter-
13. Gao KL, Hui-Chan CW, Tsang WW. Golfers have better balance minants of success at the summer Paralympics. J Sports Econ.
control and confidence than healthy controls. Eur J Appl Physiol. 2013;14(2):133-147.
2011;111(11):2805-2812. doi:10.1007/s00421-011-1910-7 34. Adnams CM. Perspectives of intellectual disability in
14. Sell TC, Tsai YS, Smoliga JM, Myers JB, Lephart SM. Strength, South Africa: epidemiology, policy, services for children and
flexibility, and balance characteristics of highly proficient golfers. adults. Curr Opin Psychiatry. 2010;23(5):436-440. doi:10.1097/
J Strength Cond Res. 2007;21(4):1166-1171. doi:10.1519/R- YCO.0b013e32833cfc2d
21826.1 35. McKenzie JA, McConkey R, Adnams C. Intellectual disability in
15. KPMG Golf Advisory Practice. Golf Participation in Europe Africa: implications for research and service development. Disa-
2015. KPMG Report; 2015. bil Rehabil. 2013;35(20):1750-1755. doi:10.3109/09638288.
16. England Golf. England Golf Membership Questionaire. Sports 2012.751461
Marketing Surveys INC; 2014. https://www.eigca.org/uploads/ 36. Mercadante MT, Evans-Lacko S, Paula CS. Perspectives of
documents/originals/England%20Golf%20Membership% intellectual disability in Latin American countries: epidemiology,
20Survey%20Heavy%20A4%20(printfriendly) %20V9.2.pdf? policy, and services for children and adults. Curr Opin
randNo=9197+ Psychiatry. 2009;22(5):469-474. doi:10.1097/YCO.0b013e328
17. Parziale JR. Golf in the United States: an evolution of accessibil- 32eb8c6
ity. PM R. 2014;6(9):825-827. doi:10.1016/j.pmrj.2014.04.002 37. Sporner ML, Fitzgerald SG, Dicianno BE, et al. Psychosocial
18. Carey SL, Wernke MM, Lura DJ, Kahle JT, Dubey RV, impact of participation in the National Veterans Wheelchair
Highsmith MJ. Golf hand prosthesis performance of transradial Games and winter sports clinic. Disabil Rehabil. 2009;31(5):410-
amputees. Prosthet Orthot Int. 2015;39(3):244-249. doi:10.1177/ 418. doi:10.1080/09638280802030923
0309364614523979 38. Kim W, Lee L, Lans D, Tostenrude D, Lee K. Perception of
19. Murray AD, Archibald D, Murray IR, et al. 2018 international con- employment by the veterans participating in the National Vet-
sensus statement on golf and health to guide action by people, erans Wheelchair Games: a survey study. PM R. 2018;10(3):
policymakers and the golf industry. Br J Sports Med. 2018; 263-268. doi:10.1016/j.pmrj.2017.09.002
52(22):1426-14361. doi:10.1136/bjsports-2018-099509 39. Monforte J, Smith B, Bennett T. Benefits, barriers and facilitators
20. The World Bank. GDP (Current US$). World Bank Group. to golf participation among disabled people: identifying opportu-
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD. nities to increase uptake and Foster inclusion. Int J Golf Sci.
Accessed March 29, 2021. 2021;10(1):27614.
21. R&A. World Handicap System to roll out in 2020. The R&A. 40. Kirakosyan L. Challenging gender and disability stereotypes:

https://www.randa.org/en/news/2019/11/whs-to-roll-out-in-2020.
Accessed June 1, 2021.

narrative identities of Brazilian female Paralympians. Disabilities.
2021;1(4):420-437.

85U80|7 SUOWIWOD 8AIER.D 3ol |dde ay) Aq peusenoh ae e YO ‘8sn Jo se|n. 10} Areiqi8uIIUQ 8|1 UO (SUORIPUOD-PUB-SWLBILI0D A8 | 1M AeIq Ul U0//:SANY) SUORIPUOD pue SWia | 8u1 88S *[202/10/50] uo AriqiTauliuo Ao |im ‘AiseAluN upsny elibuy Aq G562T" [1Ld/Z00T 0T/10p/w0o A8 M Afeiq1jeuljuoy/sdny wiouy papeojumod ‘0T ‘€202 ‘€9STHEBT


info:doi/10.5606/tftrd.2017.64188
info:doi/10.1097/00003727-200601001-00004
info:doi/10.1080/10671315.1977.10615472
info:doi/10.1080/10671315.1977.10615472
info:doi/10.1136/bjsports-2016-096625
info:doi/10.1097/00008483-200203000-00008
info:doi/10.1097/00005768-200010000-00002
info:doi/10.1097/00005768-200010000-00002
info:doi/10.1136/bmjopen-2017-018993
info:doi/10.1136/bmjopen-2017-018993
info:doi/10.1007/s00421-011-1910-7
info:doi/10.1519/R-21826.1
info:doi/10.1519/R-21826.1
https://www.eigca.org/uploads/documents/originals/England%20Golf%20Membership%20Survey%20Heavy%20A4%20(printfriendly)%20V9.2.pdf?randNo=9197
https://www.eigca.org/uploads/documents/originals/England%20Golf%20Membership%20Survey%20Heavy%20A4%20(printfriendly)%20V9.2.pdf?randNo=9197
https://www.eigca.org/uploads/documents/originals/England%20Golf%20Membership%20Survey%20Heavy%20A4%20(printfriendly)%20V9.2.pdf?randNo=9197
https://www.eigca.org/uploads/documents/originals/England%20Golf%20Membership%20Survey%20Heavy%20A4%20(printfriendly)%20V9.2.pdf?randNo=9197
info:doi/10.1016/j.pmrj.2014.04.002
info:doi/10.1177/0309364614523979
info:doi/10.1177/0309364614523979
info:doi/10.1136/bjsports-2018-099509
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
https://www.randa.org/en/news/2019/11/whs-to-roll-out-in-2020
https://assets.kpmg/content/dam/kpmg/xx/pdf/2018/11/golf-participation-report-for-europe-2018.pdf
https://assets.kpmg/content/dam/kpmg/xx/pdf/2018/11/golf-participation-report-for-europe-2018.pdf
https://assets.kpmg/content/dam/kpmg/xx/pdf/2018/11/golf-participation-report-for-europe-2018.pdf
https://cdn.cybergolf.com/images/1867/2016-Golf-Participation-in-the-US.pdf
https://cdn.cybergolf.com/images/1867/2016-Golf-Participation-in-the-US.pdf
info:doi/10.1186/1475-9276-11-52
info:doi/10.1186/1475-9276-11-52
info:doi/10.1007/BF03339897
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://www.who.int/news-room/fact-sheets/detail/physical-activity
info:doi/10.1097/PHM.0000000000001855
info:doi/10.1097/PHM.0000000000001855
https://www.randa.org/%7E/media/files/downloadsandpublications/participation-reports/2021-gaw-fourth-edition-final.ashx
https://www.randa.org/%7E/media/files/downloadsandpublications/participation-reports/2021-gaw-fourth-edition-final.ashx
https://www.randa.org/%7E/media/files/downloadsandpublications/participation-reports/2021-gaw-fourth-edition-final.ashx
https://www.randa.org/%7E/media/files/downloadsandpublications/participation-reports/2021-gaw-fourth-edition-final.ashx
info:doi/10.1097/YCO.0b013e32833cfc2d
info:doi/10.1097/YCO.0b013e32833cfc2d
info:doi/10.3109/09638288.2012.751461
info:doi/10.3109/09638288.2012.751461
info:doi/10.1097/YCO.0b013e32832eb8c6
info:doi/10.1097/YCO.0b013e32832eb8c6
info:doi/10.1080/09638280802030923
info:doi/10.1016/j.pmrj.2017.09.002

GUILLAUME ET AL.

| 1317

41.

42.

43.

Brittain 1. The under-representation of women and athletes with
high support needs at the Paralympic games. The Paralympic
Games Explained. Taylor and Francis; 2009:106-121.
Cottingham M, Hums M, Jeffress M, Lee D, Richard H. Women of
power soccer: exploring disability and gender in the first competitive
team sport for powerchair users. Sport Soc. 2018;21(11):1817-1830.
International Paralympic Committee. Diversity & Inclusion at
the forefront of the Movement. https://www.paralympic.org/news/
diversity-inclusion-forefront-movement. Accessed April 7, 2022.

How to cite this article: Guillaume S, Bennett T,
Allen PM, Morrison A, Hawkes R, Jayabalan P. The
global state of play: A study of the demographic
characteristics of disability golfers. PM&R. 2023;
15(10):1309-1317. doi:10.1002/pmrj. 12955

85U80|7 SUOWIWOD 8AIER.D 3ol |dde ay) Aq peusenoh ae e YO ‘8sn Jo se|n. 10} Areiqi8uIIUQ 8|1 UO (SUORIPUOD-PUB-SWLBILI0D A8 | 1M AeIq Ul U0//:SANY) SUORIPUOD pue SWia | 8u1 88S *[202/10/50] uo AriqiTauliuo Ao |im ‘AiseAluN upsny elibuy Aq G562T" [1Ld/Z00T 0T/10p/w0o A8 M Afeiq1jeuljuoy/sdny wiouy papeojumod ‘0T ‘€202 ‘€9STHEBT


https://www.paralympic.org/news/diversity-inclusion-forefront-movement
https://www.paralympic.org/news/diversity-inclusion-forefront-movement
info:doi/10.1002/pmrj.12955

	The global state of play: A study of the demographic characteristics of disability golfers
	INTRODUCTION
	METHODS
	Study design and database
	Data collection
	Disability characteristics
	Golf-playing variables
	Statistical analyses

	RESULTS
	Disability type
	Golf-related variables

	DISCUSSION
	Limitations

	CONCLUSION
	ACKNOWLEDGMENTS
	AUTHOR CONTRIBUTIONS
	DISCLOSURE
	DATA AVAILABILITY STATEMENT

	REFERENCES


