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Participation in the sport of golf involves regular walking activity that promotes 
physical fitness for all ages, including the rapidly growing population of retired 
men and women in the baby boomer generation. Golf professionals and health 
experts can therefore benefit from having a working knowledge about the aging 
process and how this will affect the older golfer’s performance and participa-
tion level. This information also needs to include the potential for injury such 
as musculoskeletal problems arising from overly vigorous swings, faulty body 
mechanics or improper equipment. Literature is reviewed that is pertinent to the 
key performance and health issues that need to be considered when describing 
and promoting golf participation for the older population. Further research is 
still required on how best to disseminate such information widely to the large 
population of older people who could enjoy this activity as part of their lifelong 
strategy for successful aging.
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The sport of golf is potentially an ideal physical activity for healthy and enjoy-
able participation throughout most of the lifespan into very old age, thereby being 
an important option for motivating the older population to maintain their physical 
capacities (Baker, Deakin, Horton, & Pearce, 2007; Lindsay, Horton, & Vandervoort, 
2000; Nelson, et al., 2007; Reid & Fielding, 2012). Indeed, a remarkable observa-
tion from Sweden is that dedicated golfers who play regularly may be accruing 
health benefits that increase their longevity by several years (Farahmand, Broman, 
de Faire, Vagero, & Ahlbohm, 2009). Therefore our paper advocates for increasing 
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the numbers of “Senior” golfers, and it is notable that while some analyses have 
concluded that older adults aged 65 or more years comprise only about 25% of the 
overall population who play golf, they already account for a much higher proportion 
of the total rounds played each year (Morehouse, 1990; World Golf Foundation, 
2012). Furthermore, the current demographic pattern for those countries where 
golf is popular means there will be an increasing number of potential senior golf-
ers in the future, as the “baby boom” generation moves steadily forward into the 
last third of their lifespan. While stories of octogenerians (e.g., the entertainer Bob 
Hope) still happily playing golf are readily available in local newspapers across the 
country, the sport does make considerable physical demands on the body—stresses 
that interact with the effects of aging.

This literature review therefore includes information about both how health 
benefits can accrue from walking golf courses, and what are some of the injury 
risks and barriers to lifelong participation. It is also important to realize that there 
are strategies for aging players to use when managing chronic diseases such as 
arthritis, hypertension and type 2 late-onset diabetes. A concerted effort among 
various golf organizations, businesses, teaching professionals, associations for 
seniors, and researchers is needed to promote golf for this rapidly expanding seg-
ment of the world’s population.

In comparison with other sports, golf is considered to be a relatively benign 
activity of just moderate exercise intensity level (Spirduso, Francis, & MacRae, 
2005; Taylor & Johnson, 2008; Wallace & Reilly, 1993), yet survey studies have 
shown a surprising overall musculoskeletal injury rate at between 1.19 and 2.07 
incidents per each amateur’s golf history, and as high as 3.06 in professionals’ 
careers. Furthermore, McCarroll (1996) found that injuries in professionals limited 
their ability to play for an average of five weeks per injury. Thus, proper injury man-
agement is especially critical for those who depend on full active golf participation 
for their livelihood, and some professional careers are now extended considerably 
by the presence of various Seniors’ tournaments, combined with attention to the 
sport’s fitness requirements.

Walking a golf course creates a valuable exercise opportunity for senior players, 
conducted over a period of several hours involving intermittent bursts of walking 
activity at a moderate intensity level that does not usually induce breathlessness 
(Wilmore, Costill, & Kenney, 2008; Wallace & Reilly, 1993). Notable however, 
is that as the golfer ages and his or her cardiorespiratory capacity undergoes a 
normal decline over time, the relative intensity of any such exercise will increase 
(Nelson, et al., 2007; Taylor & Johnson, 2008). An additional advantage of golf 
for older people is that each shot is initiated with a stationary ball (unlike typical 
racquet sports or soccer that require good peripheral vision), and best begun with 
the body “set-up” in an athletic and stable postural stance that requires adequate 
muscle strength, joint flexibility and balance control (Figure 1).

Fatigue can also be a factor influencing performance because sufficient car-
diorespiratory endurance is required to sustain the golfer throughout the event, 
especially while walking the entire course (and perhaps actively transporting the 
bag of clubs too in some manner). Indeed, when heart rates were monitored in a 
study of adult recreational golfers, the women participants tended to reach a peak of 
about 80% of their maximum heart rate while walking some of the uphill fairways 
(Broman, Johnsson, & Kaijser, 2004). For the men in this sample, the peak intensity 
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reached was about 70% of their maximum heart rate, depending on whether the 
terrain was level or uphill, and also the age of the golfer. Another investigation by 
Dobrosielski, et al. (2002) confirmed that the metabolic demand during nine-holes 
of golf for 20 male golfers aged 49–78 years was on average about 4.1 (±0.1) times 
the resting metabolic rate. Interestingly, these golfers all had a previous history 
of heart disease and the recorded exercise intensity of approximately 57% of 
their peak functional capacity was indicative that they were performing adequate 
amounts and intensity of exercise for improving cardiovascular fitness (Nelson, 
et al., 2007; Taylor & Johnson, 2008). Notable then is that Parkkari, et al. (2000) 
found increased aerobic performance (measured during a walking treadmill test), 
as well as improved body composition and HDL serum cholesterol levels in a 
previously sedentary group of 55 healthy Finnish male subjects aged 48–64 years 
who participated in a golf program 2–3 times per week over a 20 week season. 
Finally with regard to implications for body weight management, it has also been 
calculated that the average male golfer burns about 900 calories per typical round 
of walking an 18-hole course, while females metabolize about 700 calories. And 
carrying clubs with shoulder straps adds about another 10–15% to these numbers 
(Wallace & Reilly, 1993). Studies have shown walking during a round of golf con-
sistently provides over 11,000–12,000 steps of exercise (Kobriger, Smith, Hollman, 
& Smith, 2006; Peterson, 2012), which surpasses common healthy living guidelines 
of attempting to achieve at least 10,000 steps per day. Furthermore, playing golf 
also has the potential to improve knee joint proprioception and the limits of postural 
stability in older people—important components of balance that have been shown 
to correlate with risk of falls in the elderly (Girardi, Konrad, Amin, & Hughes, 
2001; Tsang & Hui-Chan, 2010).

Figure 1 —  The stable and athletic posture of an effective golf swing: starting position 
for a right-handed golfer.
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Biomechanics of the Golf Swing and Injuries

Given the large momentum developed at the point of ball impact by the various body 
segments’ rotational patterns, it can be a challenge for the player to have a smooth 
follow-through while still maintaining postural stability. Indeed golf teaching and 
rehabilitation professionals pay close attention to where the final positions and 
weight transfer end up, due to the implications for both efficiency and musculo-
skeletal damage. As reported in several epidemiological surveys, the large majority 
of injuries for golfers are in effect self-induced because they occur at some point 
in their golf swing (Fradkin, Windley, Myers, Sell, & Lephart, 2007; Lindsay & 
Vandervoort, 2010; McHardy, Pollard, & Luo, 2006). The motions that allow elite 
players to generate hand movements and clubhead speeds in excess of 125 miles/
hr are highly ballistic in some parts of the swing, because the club acceleration 
phase before striking the ball can be as brief as 0.2 s (Lindsay & Horton, 2002; 
Okuda & Armstrong, 2002). Unskilled recreational golfers attempting to imitate 
professionals may induce muscle sprains because their less efficient swing styles 
are typically compensated for by greater muscular exertions, and poor postures. 
For example, both the spine and the shoulder are typically taken near to but not 
quite to the maximum range of all available joint motion by skilled golfers in a 
full swing with the driver, and slightly less with a more controlled 7-iron swing 
(Lindsay, Horton & Paley, 2002; Mitchell, Banks, Morgan, & Sugaya, 2003). The 
importance of an athletic posture in the set-up (see Figure 1), and maintenance of 
spine angle and balance throughout are key elements of both skilled performance 
and injury prevention.

Playing Golf with an Aging Body
The typical pattern of aging decreases the body’s reserve capacity and reduces the 
ability of the individual to adapt effectively to stress (Lindsay, et al., 2000; Spir-
duso, et al., 2005; Taylor & Johnson, 2008). Not only does this reduction lead to an 
increased risk of injury, but the severity of injury and consequent rehabilitation time 
required may also be heightened in the older athlete. Epidemiological surveys have 
indicated some trends that older golfers may be more prone to injury that young 
adults, but as noted above the etiological picture involves a complex mix of player 
characteristics, frequency of participation, and environmental conditions (Gosheger, 
Liem, Ludwig, Greshake, & Winklemann, 2003; Palmer, Young, Fox, Lindsay, & 
Vandervoort, 2003; Suguya, Tsuchiya, Moriya, Morgan, & Banks, 1999). In our 
survey of injuries and orthopedic problems among senior recreational players, 
half of the 100 respondents reported having musculoskeletal conditions in the last 
three years that affected their golf game—46% of these conditions affecting the 
upper extremity and 34% involving the spine (Palmer, et al., 2003). Furthermore, 
approximately one-third had on occasion experienced notable discomfort in the 
lumbar region after playing. Low back pain is a concern for older professional 
golfers as well, a problem that was identified in the results of Suguya, et al., (1999).

The human shoulder joint has complex anatomical structures that allow 
extraordinary range of motions, but at the expense of strong stability. For shoulder 
problems among golfers the injury typically takes place in the lead side (i.e., left 
shoulder for a right-handed golfer), via the high eccentric load that is applied to the 
shoulder muscles during the transition between the back and down-swing. Another 
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mechanism of injury identified in surveys (Kim, Millett, Warner, & Jobe, 2004; 
McNicholas, Neilsen, & Knill-Jones, 1999) was “hitting heavy” (i.e., taking a deep 
divot) or inadvertently striking a buried object (e.g., a tree root). The vulnerability 
of the shoulder to injury in aging athletic populations has been reported by other 
authors too, and may lead to long-term rotator cuff problems, as well as chronic 
arthritis of the glenohumeral joint in about 3% of patients seen in orthopedic clin-
ics (Kim, et al., 2004). Many older golfers with joint problems are determined to 
keep playing though via technique modifications that can include: shortening the 
back-swing, keeping the elbows in-close to the trunk during the back-swing, and 
finishing with the hands low and the club shaft horizontal on the follow-through. 
Keeping the elbows in and hands low helps promote a slightly flatter swing plane 
and reduces the chance of impinging the rotator cuff. It is thus recommended that 
rotator cuff and scapular stabilizer strengthening programs should be a regular 
component of any senior golfer’s rehabilitation or training program.

With increasing age, osteoarthritis (OA) becomes a common problem facing 
older golfers, given the high prevalence of significant osteoarthritic changes in even 
middle-aged persons (Lindsay, et al., 2000; Spirduso, et al., 2005; Taylor & Johnson, 
2008). Areas of special concern in golfers include the first metacarpal phalangeal 
joint of the top hand (left hand for a right-handed golfer), the facets of the lumbar 
and cervical spines, and the hip and knee joints. Those with significant foot pain 
or deformities will also experience limitations to completing the arching motion 
onto the ball of the foot during the follow-through phase of the swing. However, it 
is encouraging to note that having to resort to arthoplastic procedures for treating 
these joints does not preclude future participation in golf, and can indeed lead to 
substantial improvement in performance when range of motion and strength are 
restored. The orthopedic history of well-known professional golfers such as Jack 
Nicklaus and Tom Watson, who returned to successful competitive golf after a hip 
joint replacement, serves as inspiration for those players with advanced osteoar-
thritic degeneration. The latter player in fact thrilled older golfers around the globe 
in 2009 when he came within one shot of winning The Open major championship 
in Muirfield, Scotland—at the amazing age of 59 years old.

Another example of swing accommodation involves the position of the foot 
at set-up. It has been recommended by Ben Hogan, in his famous golf instruction 
book (Hogan & Wind, 1957), that the optimal golf set-up places the lead foot into 
a toe-out position (although a clear biomechanical rationale remains to be provided 
for why this is a desirable technique). Of related interest, however, is the observation 
that people with symptomatic knee OA tend to adopt a toe-out style gait pattern and 
this strategy has been shown to help in unloading the diseased medial compartment 
of the knee—where most knee arthritis occurs (Hurwitz, Ryals, Case, Block, & 
Andriacchi, 2002; Lynn & Noffal, 2010; Wang, Kuo, Andriacchi, & Galante, 1990). 
Further research with golfers who have play with chronic osteoarthritis will help 
to illuminate the possible application of this finding to their particular situation.

Considering the important biomechanical stress factors created in a golf swing 
(Bulbulian, Ball, & Seaman, 2001; Hosea, Gatt, Galli, Langrana, & Zawadsky, 1990; 
Hosea & Gatt, 1996; Lim & Chow, 2000; Lindsay & Vandervoort, 2010) in conjunc-
tion with the known degenerative changes that the spine and peripheral joints go 
through while aging, specific swing strategies need to be implemented when dealing 
with some senior golfers. Firstly, it has been reported that golfers who perform a 
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pregame warm up routine greater than 10 minutes experienced less than half the 
injuries per player than those who warm up for 10 minutes or less (Gosheger, et 
al., 2003). Therefore, a substantial warm-up period appears to be good advice for 
incorporation into the golfer’s normal pregame routine. Secondly, as depicted in 
Figure 1—a proper setup needs to be achieved with the spine in a straight position 
(e.g., reminding recreational players to flex at the hips, rather than the low back). 
Thirdly, use of a shorter backswing has been shown to reduce muscle activation in 
the trunk muscles while maintaining clubhead velocity (Bulbulian, et al., 2001). 
This would indicate that using an abbreviated backswing has the potential to reduce 
the chance of back and shoulder injury or pain while maintaining performance, a 
strategy which can be optimal for the senior golfer. In another study, players who 
had a history of low back pain demonstrated a significant restriction of lead side hip 
internal hip rotation as well as lumbar extension compared with the asymptomatic 
golfers (Vad, et al., 2003). The authors speculated that as the body pivots onto the 
lead leg during the swing, the decreased amount of hip rotation might cause an 
increased force to be transmitted to the lumbar spine resulting in low back pain. By 
changing the lead foot’s starting position to a more open stance (i.e., toed out toward 
the target), this adaptation should reduce the internal rotation force translating up 
into the spine. Furthermore, avoiding an excessive posture of extension (inverted 
C position) on follow-through will help to reduce excessive forces on the lumbar 
spine at the end of the swing. In summary, it is a good sign when the golfer can 
easily maintain his or her balance from start to finish!

Some additional practical recommendations for older golfers are to avoid car-
rying their clubs over the shoulder for extended time periods as this has been shown 
to cause significant shrinkage and decreased shock absorption of the intervertebral 
discs (Wallace & Reilly, 1993). Low back pain can also be caused or aggravated 
by repetitive forward bending, so considering that each golf hole involves several 
bending motions to place the tee in ground, pick up the ball from hole, and fix 
divots, golfers with low back concerns should consider using some of the helpful 
extension tools on the golf market to aid with this task. Finally, we note that although 
Gosheger et al., (2003) found chronic back pain to be a major source of pregolf 
injuries, 80.5% of these affected golfers did not report that playing the game made 
their back pain worse. Therefore, the preexistence of common back pain should not 
necessarily be considered an absolute contraindication for playing golf.

Recommendations for Physical Conditioning Programs

Gerontology research has provided evidence that most tissues and systems of the 
body will experience an age-related loss of physiological capacity, and some of 
these changes affecting performance of the senior golfer are summarized in Table 1. 
Muscular strength is one of the more obvious physical parameters influenced by 
age: it increases via growth and maturation up to one’s early 20’s, has a general 
plateau phase until the fifth decade, and then decreases by about 10% per decade 
thereafter, albeit retaining marvelous plasticity for training effects into very old 
age (Baker, Atlantis, & Fiatarone Singh, 2007; Spirduso, et al., 2005; Taylor & 
Johnson, 2008; Vandervoort, 2002). The decline in strength is primarily the result of 
decreased muscle mass (age-related sarcopenia). Total muscle cross sectional area 
declines by 10% between the ages 24–50 years, then drops another 30% between 
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Table 1 Contrasting Effects of Aging and Regular Exercise on Physical 
Capacity.

SYSTEM CHANGES WITH AGING EFFECTS OF EXERCISE

Muscle - max strength 25–50 years, then decline 
of 1.5% / year after sixty

- ↓ number of motor units

- ↓ number of muscle fibers

- ↓ the size of Type II fibers

- some lean muscle replaced with fat & 
connective tissue

- plays a key role in maintenance 
of muscle mass

- over-load training ↑ muscular 
strength

- early strength gains primarily 
by neurological adaptation, then 
some hypertrophy is also pos-
sible

Nervous

System

- muscle atrophy is contributed to by 
neurological changes

- 37% ↓ # of spinal cord axons

- 10% ↓ nerve conduction velocity in 
older adults

- ↓ sensory & proprioception

- ↓ reflex speed to respond to stimuli

- activity allows rapid response 
time to remain relatively 
unchanged in older adults

- balance can be improved with 
specific strengthening exercises 
and postural maneuvers, includ-
ing those in golf swing

Skeletal - after third & fourth decade ↓ bone 
mineralization of 0.3–0.5% / year

- over full lifetime: 35% of cortical and 
50% of trabecular bone is lost

- men only lose 2/3 the bone mass which 
females lose

- other factors: diet and hormonal 
changes

- gravitational loading and mus-
cular traction found to effect: 
thickness, strength, calcium con-
centration

- physical activity such as walk-
ing found to partially counteract 
the demineralization with aging

Connective

Tissue

- altered proportions & properties of 
connective components

- ↑ stability of cross-links in collagen, ↑ 
strength, become nonadaptive

- ↓ water and ↓ plasticity

- becomes nonpliable, brittle, weak

- predisposition to tendon & ligament 
injury

- ability to return to original length when 
injured–affects stress/strain properties

- physical activity known to 
increase turnover rate of collagen

- ↑ pliability and ↓ formation 
nonadaptive connective tissue

- connective tissue needs the reg-
ular stimulus of being stretched 
by movements in walking and 
golf swing

Cartilage - atrophies with age

- proteoglycan subunits smaller

- ↓ cartilage water content

- ↓ lubrication of joint

- vulnerability to injury

- weight bearing activity thickens 
cartilage and facilitates diffusion 
of fluid into joint space

- joints need to move regularly 
through their range of motion

(continued)
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ages 50–80 years and beyond (Lexell, Taylor, & Sjostrom, 1988). Equal amounts of 
both type 1 (slow twitch) and type 2 (fast twitch) muscle fiber numbers are thought 
to be lost with old age. However, in addition to overall fiber loss, type 2 fibers also 
undergo a much greater decrease in size compared with their type 1 counterparts 
(Porter, Vandervoort, & Lexell, 1995).

A curvilinear relationship between age and strength infers somewhat of a good 
news or bad news story, depending on where a person locates on the curve. For 
example, the pattern of strength loss is such that a middle-aged golfer would not be 
expected to have any large decrease in maximum torque generation compared with 
a young player, but an 80-year old would have only about half the overall strength 
level of the young adult. It is quite interesting to note that golf performance tends to 
follow the same pattern, as evidenced by comparisons of average golf “handicaps” 
versus age. Recreational golfers tend to reach their prime in the third decade and 
then begin to experience some loss of performance after their forties. However, 
they can still continue to play well and even compete with other age groups via 
the handicap system for the rest of their lives (Lindsay, et al., 2000; Spirduso, et 
al., 2005). For example, Lockwood (1999) observed in his survey that the average 
handicap of recreational golfers in England was about 19 for adolescents, dropped 
to 13 for young adults aged 20–39 years, and then increased by about one stroke 
per decade thereafter to again reach 19 for players in the 70–79-year-old age. Thus 
the older golfer’s “net” score can be adjusted statistically to compare expected 
performance on a more equal basis, especially if players are willing to use an 
appropriate tee box for their typical skill level.

Of particular importance is the fact that the aging muscular system remains 
quite adaptable to exercise programming (Baker, et al., 2007; Nelson et al., 2007; 
Vandervoort, 2002) and so there are definite benefits for senior golfers who decide 
to take up a properly designed periodized resistance training program that can help 

Respiratory - ↓ vital capacity and FEV1.0

- Residual volume +30% by 50 years

- ↑ residual vol. vs. total lung capacity = 
less efficient air exchange)

- ↓lung tissue & chest wall elasticity

- endurance training effect from 
walking improves elasticity

- increased sensitivity of ventila-
tory response to exercise, and 
less sense of breathlessness

Cardiovas-
cular

- maximum oxygen uptake↓ ~10%/
decade

- maximum HR ↓ decreases approx. 1 
beat/year

- ↓ stroke volume due to changes in con-
tractility and total peripheral resistance

- therefore, decreased total Cardiac 
Output

- maximal HR appears 
unchanged with activity, but 
maintenance of maximal stroke 
volume possible with regular 
walking exercise

- maximal oxygen uptake 
improves due to↑ arterio-venous 
difference

↑ = increase in variable; ↓ = decrease. Gerontological information in Table is based on research conducted 
by the authors and others from reviews cited in the Reference List.

Table 1 (continued)
SYSTEM CHANGES WITH AGING EFFECTS OF EXERCISE
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to optimize the motor system’s ability to generate effective muscle forces for the 
golf swing. Furthermore, our recent research has shown that older individuals can 
take advantage of the muscle strengthening benefits of eccentric overload resistance 
training principles, and that this mode of exercise also causes less cardiovascular 
stress compared with concentric exercises (Bellew, Symons, & Vandervoort, 2005; 
Overend, Thompson, Versteegh, Birmingham, & Vandervoort, 2000). Finally, it 
is useful to optimize any motor learning associated with the training exercises, 
especially those involving coordinated ballistic movements among several muscles 
that directly simulate motions of the golf swing (Gabriel, Kamen, & Frost, 2006).

Another effect of the typical aging process is generalized stiffness in several of 
the key joints involved in the golf swing. From a physiological standpoint, much of 
reduced flexibility relates to connective tissue changes within the body, due to the 
significant water loss with age that contributes to a reduction in this tissue’s plastic-
ity (Nelson et al., 2007; Taylor & Johnson, 2008). Clinically, age-related changes 
in connective tissue are manifested by losses in maximal range of joint movement. 
One study comparing spinal motion during the golf swings of players aged between 
18–21 years and senior players (age 50+ years), showed that maximum trunk side 
bending range of motion was 25% less in the older group (Morgan, Cook, Banks, 
Sugaya, & Moriya, 1999). Another investigation by Mitchell, et al. (2003) compared 
maximum golf swing shoulder ranges of motion between golfers aged between 
18–24 years and those between 50–86 years, and found that the older players used 
about 15% less shoulder elevation and 30% less shoulder external rotation when 
swinging the club. Not surprisingly then, Brown, Best, Ball, & Dowlan (2002) 
have documented that swing velocity also typically decreases as the golfer ages.

However, an important and encouraging study for older golfers was conducted 
by Thompson & Osness (2004) who examined muscle strength and flexibility 
in male recreational players (mean age = 65.1 years), and determined that both 
resistance training and flexibility exercises emphasizing trunk rotation generated 
improvements in clubhead speed. Similar findings came from Hetu, Christie, & 
Faigenbaum (1998) in their study of fitness and performance measures that improved 
among mature golfers (average age 52.4 years) after an 8-week conditioning 
program that increased trunk rotation flexibility by 47%, and also produced a 6% 
gain in maximum clubhead speed. For golfers looking for an alternative to heavy 
weight-lifting, Jones (1999) has also shown that using an 8-week Proprioceptive 
Neuromuscular Facilitation (PNF) program of stretching agonist muscles against 
their opposite (antagonist) group also had a positive impact on increasing clubhead 
speed. The PNF stretches were aimed at improving the flexibility of hip flexion and 
extension, shoulder abduction and external rotation and trunk rotation. Therefore, 
the older golfer can be encouraged to set reasonable goals for managing these age-
related physiological changes—utilizing approaches that involve the optimization 
of their existing physical capacity and attempts to maintain performance as much 
as possible (Newton, 2007; Reid & Fielding, 2012).

Activated muscles that are used to walk the golf course and swing clubs need a 
steady supply of oxygen and nutrients via the cardiorespiratory system, but cardiac 
output decreases by about 30% between the ages of 30–70 years (Bellew et al., 2005; 
Shepherd, 1997; Taylor & Johnson, 2008). In golfers, this decrease in endurance 
may cause premature mental and physical fatigue leading to performance inconsis-
tencies, particularly toward the end of a round (Palank, 1994). The effect of limited 
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cardiovascular capacity on performance may further be compounded by localized 
muscle fatigue that can occur during ambulation up steep hills. Given that the overall 
ability of older adults to carry an absolute load over time is reduced compared with 
younger adults (Bemben, 1998; Wilmore, et al., 2008), a common mechanism of 
many sports injuries—fatigue and associated neuromuscular incoordination—is a 
likely contributing risk factor for Senior players. However, fatigue resistance can 
be also built up with appropriate exercise strategies. Senior golfers can be encour-
aged to participate in continuing training programs throughout the year that include 
cardiovascular endurance (i.e., if additional physiological stimulation is necessary 
beyond the effects of walking the course). Overall reductions in the body’s ability 
to maintain cardiovascular and muscular homeostasis in stressful environmental 
conditions also indicate that older players need to pay close attention to maintain-
ing adequate hydration, nutritional supplementation and blood electrolytes during 
their round, particularly in hotter climates (Smith, 2007).

The Benefits of an Effective Warm-up Strategy. Although it seems remarkably 
simple, yet another important strategy to be recommended when working with 
golfers of all ages is implementation of a proper warm-up routine (Gosheger, et 
al., 2003; Page, 2012; Smith, 2007). Given the age-related changes in the motor 
and skeletal systems that tend to inhibit the ability of senior golfers to make a full, 
repeatable swing with optimal tempo and rhythm, such warm-up seems particularly 
valuable for this age group. Therefore, it was of interest to discover whether 
the example of dedication to pregame routines from the professional ranks 
was duplicated by recreational players (Palmer et al., 2003). We conducted 
a survey of the usual warm-up habits of a sample of male and female golfers 
aged 50 years or older (n = 100, mean age = 69.9 years). The large majority of 
this group of recreational players used just a short warm-up period of less than five 
minutes (75%), while others spent even less than one minute in preround prepara-
tion, i.e., simply doing a few preround stretches and practice swings at the first 
tee. And there was also a group of players who devoted no time at all to getting 
ready to play! Similar observations were reported by Fradkin, Cameron, & Gabbe 
(2007) in their study of Australian amateur golfers, and this lack of preparation 
before playing is rather perplexing when one realizes that both performance and 
injury prevention strategies are easily enhanced by an adequate warm-up before 
commencing the round of golf.

Additional motivation to take the extra time for a warm-up comes from another 
study by Fradkin, Sherman, & Finch (2004) who demonstrated that performing a 
brief warm-up routine of approximately 10 min duration before swinging a 5-iron 
improved clubhead speed of a group of male recreational golfers (mean age of 39.6 
years) by 3–6m/s (12.8% change). They also found that performing this warm-up 
routine for five weeks, five times per week either before practice, before an actual 
round or even at home improved clubhead speed by 7–10 m/s (24% difference) 
compared with the control group. The warm-up routine consisted of three parts: 
first were windmill and trunk rotations along with two other vigorous exercises 
performed for 15 s each. These were used in an effort to increase body temperature. 
Secondly, stretches were performed with the main golf muscles, including three 
shoulder stretches, lateral trunk/torso, hamstring/lower back, two for the wrist, and 
one for the forearm. Each of these stretches were held at the end range of the stretch 
for duration of at least five seconds and repeated twice on each side. Finally 30 s of 
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air swings with a golf club were performed with gradual increasing range of motion 
and vigor. Subsequently, Versteegh, Vandervoort, Overend, Birmingham, & Jones 
(2011) have demonstrated that senior recreational golfers over the age of 65 years 
can also benefit from this type of brief warm-up strategy. It should be motivating for 
older player to realize they can take advantage of the simple fact that an increase of 
just a few percentage points in swing speed will translate into several more yards 
of distance on long golf shots! In addition, equipment recommendations by golf 
professionals for senior players could also include the use of properly fitted and 
lighter clubs with more flexible graphite shafts that tend to enhance swing speed 
as well as reduce vibrational forces (Stover & Stoltz, 1996).

Finally, it is important to note the value of collaborative approaches to golf 
coaching and injury management that bring several disciplines together—e.g., 
golf teaching professional, physician, rehabilitation expert, sport psychologist 
and exercise specialist as needed. They can focus and bring special knowledge 
onto the four key concepts involved: clinical rehabilitation of the injury itself, 
education on swing mechanics, specific warm up practices, and appropriate 
fitness conditioning (Figure 2). This type of multidisciplinary approach has 
been shown to result in a high rate of return to getting both recreational and 
professional players back to participating fully in the sport of golf (Parziale, 
2002). Thus, the inherent physical activity and socialization associated with a 
lifetime of golf means this sport can be another important option for keeping even 
very old people from entering the downward progressive spiral toward a sedentary 
lifestyle and frailty (Baker, Atlantis, & Fiatarone Singh, 2007; Nelson, et al., 2007; 
Theou, et al., 2011).

Discussion
In summary, golf is an activity that can be enjoyed from a young age throughout 
the rest of the lifespan. It is appealing for older adults because they can continue 
to perform well if they maintain their conditioning and participation level. Golf 
activity also presents both potential benefits from walking exercise and risks to 
the health of the senior player, whether professional or amateur. The health risks 
are influenced by the fact that older adults’ musculoskeletal systems may not be as 
efficient at withstanding the strains and stress of the type of repetitive movement 
found in a golf swing. However, there is encouraging evidence from the literature 
that many of the age-related changes affecting older players, as well as the injuries 
they might experience, can be managed with appropriate prevention or rehabilita-
tion strategies implemented by a multidisciplinary team.

It is recommended that older golfers access professional teaching and 
coaching provided by knowledgeable personnel who can help them to prevent 
reoccurrence of injuries resulting from poor swing mechanics or improper 
equipment. Education should also be given concerning adequate warm up prac-
tices and key principles of healthy living. Finally, the utilization of a targeted 
conditioning program for golf, emphasizing the key body structures involved, also 
helps to optimize performance and prevent further injury. Future research is needed 
regarding how to best promote golf as a valuable physical activity for older people, 
along with effective educational strategies for injury management so that they can 
keep playing into very old age.
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