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Introduction: Tennis is widely recognized as a lifelong form of physical 
activity that combines intermittent high-intensity effort, repeated directional 
changes, weight-bearing loading, and complex motor coordination. The 
purpose of this narrative review was to summarize current evidence on the 
cardiovascular, metabolic, musculoskeletal, and longevity-related effects of 
regular tennis participation, while also considering its injury profile.
Brief description of the state of knowledge: The reviewed literature indicates 
that regular tennis participation is associated with favorable cardiorespiratory 
and metabolic effects, including improved aerobic fitness, lower body fat, and 
beneficial effects on selected health indicators. Tennis also appears to support 
bone health, particularly in loaded skeletal regions. Observational evidence 
suggests that tennis and other racket sports are associated with lower all-cause 
and cardiovascular mortality, although these findings are based mainly on 
cohort studies and remain vulnerable to residual confounding. At the same 
time, tennis is linked to acute and overuse injuries, especially involving the 
shoulder, elbow, and lower extremities.
Conclusions: Tennis appears to be a valuable component of lifelong health 
promotion, but its overall health value depends on technique, training load, 
conditioning, recovery, and injury-prevention strategies. Further prospective 
and interventional studies are needed to clarify dose-response relationships 
and distinguish tennis-specific effects from broader racket-sport associations.
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1. Introduction and purpose

Regular physical activity is one of the most important 
modifiable determinants of health. A large body of evi-
dence indicates that exercise contributes to the preven-
tion of cardiovascular disease, type 2 diabetes, obesity, 
and selected musculoskeletal disorders, while higher 
cardiorespiratory fitness is consistently associated with 
lower morbidity and mortality [1-4]. Against this back-
ground, sports that combine endurance, speed, coordi-
nation, and repeated loading may offer especially broad 
health benefits.

Tennis is a globally popular sport characterized by 
intermittent high-intensity effort, repeated accelera-
tions and decelerations, multidirectional movement, 
and complex motor coordination [5-8]. Owing to these 
characteristics, tennis engages both aerobic and anae-
robic energy systems and can be regarded as a multidi-
mensional form of exercise with substantial physiologi-
cal demands [5-8].

In recent years, increasing attention has been given 
to participation in tennis and other racket sports as a 
potential contributor to healthy aging and long-term 
health outcomes [4,9-13]. In addition to its cardiovascu-
lar and metabolic demands, tennis is a weight-bearing 
activity that may support bone health, muscular per-
formance, balance, and functional capacity across the 
lifespan [14-16].

At the same time, tennis is associated with a di-
stinct profile of acute and overuse injuries. Common 
problems include lateral epicondylitis, shoulder dys-
function related to repeated overhead motion, and 
lower-limb injuries associated with abrupt directional 
changes, braking, and repetitive loading [17-29]. For this 
reason, the health effects of tennis should be considered 
in a balanced way, taking into account both its bene-
fits and its risks. Where direct tennis-specific evidence 
was limited, selected findings from broader research on 
racket sports were discussed as supportive contextual 
evidence, with cautious interpretation.

The aim of this narrative review was to summarize 
current evidence on the health benefits and potential 
risks associated with tennis participation, with parti-
cular attention to cardiovascular, metabolic, musculo-
skeletal, and longevity-related outcomes.

1.1. Literature search strategy

This article was prepared as a narrative review based on 
a structured, targeted search of the literature addressing 
the health effects of tennis participation. The objective 
of the search was to identify clinically and scientifical-
ly relevant publications concerning the cardiovascular, 

metabolic, musculoskeletal, and long-term health im-
plications of tennis, as well as the epidemiology and 
mechanisms of tennis-related injuries.

The literature search was conducted using PubMed/
MEDLINE and Web of Science as the primary databa-
ses. Additional sources were identified through supple-
mentary searches in Google Scholar and by manually 
screening the reference lists of relevant reviews and ori-
ginal articles. The final search update was performed in 
April 2026.

The search strategy included combinations of key-
words and Medical Subject Headings (MeSH), where 
applicable, such as: „tennis AND health”, „tennis AND 
cardiovascular health”, „tennis AND metabolic health”, 
„tennis AND bone mineral density”, „tennis AND 
mortality”, „tennis AND longevity”, „tennis injuries”, 
„tennis elbow”, „tennis serve AND injury”, and „racket 
sports AND health benefits”. Additional records were 
retrieved through citation tracking of key review artic-
les and primary studies.

Publications from January 2018 to April 2026 were 
prioritized in order to reflect the most recent evidence. 
Earlier studies were included selectively when they were 
considered landmark or foundational contributions to 
the understanding of tennis physiology, biomechanics, 
injury epidemiology, or clinical management. Prefe-
rence was given to systematic reviews, meta-analyses, 
cohort studies, and clinically relevant observational 
studies. English-language full-text articles were consi-
dered eligible. Conference abstracts without accessible 
full text, non-peer reviewed materials, and studies not 
directly relevant to the health effects, injury burden, 
or long-term implications of tennis participation were 
excluded.

Study selection was based on relevance to the pre-
defined thematic domains of the review: (1) cardio-
vascular and metabolic effects, (2) musculoskeletal 
adaptation and bone health, (3) longevity-related and 
overall health outcomes, and (4) injury epidemiology, 
mechanisms, and prevention. The identified literature 
was assessed qualitatively, and studies considered most 
informative for the clinical and public-health interpre-
tation of tennis participation were included in the nar-
rative synthesis. Particular attention was paid to studies 
involving adult and aging populations, long-term par-
ticipation, bone-related outcomes, and biomechanical 
mechanisms specific to tennis.

Where direct tennis-specific evidence was limited, 
selected studies concerning racket sports more broadly 
were included to provide contextual support. Such evi-
dence was interpreted cautiously and is discussed in the 
manuscript as indirect rather than strictly tennis-spe-
cific.
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Because this work was designed as a narrative re-
view rather than a formal systematic review, no PRI-
SMA flow diagram, quantitative meta-analysis, or 
formal risk-of-bias assessment was performed. Accor-
dingly, the conclusions should be interpreted as an evi-
dence-informed narrative synthesis rather than as po-
oled quantitative estimates. The purpose of the review 
was to provide a clinically oriented and conceptually 
structured overview of the multidimensional health ef-
fects of tennis participation rather than an exhaustive 
systematic synthesis of all available publications. Key 
studies included in the narrative synthesis are presen-
ted in Tables 1 and 2.

2. Description of the state of knowledge

2.1. Cardiovascular and metabolic benefits of 
tennis participation

Tennis is an intermittent high-intensity sport that im-
poses a considerable cardiovascular load through re-
peated running, rapid changes of direction, stroke pro-
duction, and short recovery intervals between rallies 
[5-8]. These demands make tennis a potentially effective 
stimulus for improving cardiorespiratory fitness.

Cardiorespiratory fitness is a strong and consistent 
predictor of both cardiovascular and all-cause morta-
lity [2,3]. In this context, participation in sports that im-
prove aerobic fitness may contribute substantially to 
long-term health. Available reviews suggest that tennis 
and other racket sports are associated with favorable 
effects on cardiorespiratory fitness and broader physi-
cal-health outcomes [4-6].

From a metabolic perspective, regular tennis par-
ticipation may contribute to body-weight control, im-
proved glucose regulation, and better overall metabolic 
health through repeated bouts of moderate-to-vigorous 
activity and relatively high total energy expenditure [1,4-

6]. These observations are consistent with the broader 
literature on physical activity and chronic disease pre-
vention [1,4].

Observational studies further indicate that parti-
cipation in tennis and racket sports is associated with 
lower all-cause and cardiovascular mortality [10-13]. In 
large cohorts, racket sports have repeatedly ranked 
among the leisure-time disciplines most strongly asso-
ciated with improved survival. However, these findings 
are derived mainly from observational data and should 
not be interpreted as definitive proof of causality [10-13].

Overall, the current literature supports the view 
that tennis may be a useful form of physical activity for 

improving cardiovascular fitness and supporting meta-
bolic health, especially when practiced regularly over 
many years [4-6,9-13].

2.2. Musculoskeletal benefits of tennis 
participation

Tennis is a weight-bearing sport that exposes the 
musculoskeletal system to repeated mechanical 
loading. Such loading is an important stimulus for bone 
remodeling and may contribute to the development 
and maintenance of bone strength [14-16].

Recent reviews and meta-analyses indicate that ten-
nis participation is associated with higher bone mineral 
density, particularly in the dominant upper extremi-
ty and in skeletal regions exposed to repeated impact 
and muscular loading [14-16]. These findings are relevant 
from the perspective of osteoporosis prevention and 
healthy aging.

Beyond bone health, tennis requires repeated sprin-
ting, braking, lunging, trunk rotation, and overhead 
motion. Together, these tasks may contribute to muscu-
lar strength, coordination, balance, and functional per-
formance [5,6,14-16]. Such adaptations may be beneficial 
not only in competitive players, but also in recreatio-
nal participants and older adults who maintain regular 
practice.

Because tennis is a unilateral sport, some adapta-
tions are asymmetrical. Nevertheless, these sport-spe-
cific changes also provide a useful model of osteogenic 
and neuromuscular adaptation to long-term physical 
activity [14-16]. The asymmetrical nature of tennis should 
not automatically be interpreted as harmful; rather, it 
highlights the need for balanced conditioning and tech-
nique-focused training.

2.3. Longevity and overall health outcomes

Longevity is one of the most clinically meaningful in-
dicators of the long-term effects of physical activity on 
health. In recent years, evidence has accumulated sug-
gesting that not all sport disciplines are associated with 
the same magnitude of mortality reduction [4,9-13].

Among commonly practiced sports, tennis and 
other racket sports have repeatedly been identified as 
disciplines associated with particularly favorable long-
-term outcomes [10-13]. Population-based cohort studies 
from the United Kingdom, Denmark, and the United 
States suggest that participation in racket sports may be 
linked to lower all-cause mortality and, in some analy-
ses, to one of the largest survival benefits among leisu-
re-time sports [10-13].

The mechanisms underlying this association are li-
kely multifactorial and may include improvements in 
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Study Study 
design

Population / 
scope Main findings Contribution to 

the present review

Oja et al., 
2024 [4]

Systematic 
review 
and meta-
analysis

2.6 million 
adult 
participants 
across different 
sports

Different sports may 
confer different health 
benefits; racket sports were 
among the disciplines 
associated with favorable 
health outcomes

Provides a broad 
public-health context 
for tennis and other 
racket sports

Cádiz 
Gallardo 
et al., 
2023 [5]

Systematic 
review

Participants in 
racket sports

Racket sports involve 
substantial physiological 
demands engaging both 
aerobic and anaerobic 
energy systems

Supports the 
interpretation of tennis 
as a multidimensional 
form of exercise

Pluim et 
al., 2023 
[6]

Systematic 
review 
with meta-
analysis

Tennis players 
across court 
surfaces, sexes, 
and levels of 
play

Tennis imposes 
considerable physical 
demands, with differences 
according to performance 
level, sex, and playing 
conditions

Supports the 
discussion of 
cardiorespiratory and 
functional demands of 
tennis

Lang et 
al., 2024 
[2]

Overview 
of meta-
analyses

General adult 
populations

Cardiorespiratory fitness 
is a strong predictor of 
morbidity and mortality

Provides indirect 
mechanistic support 
for the long-term 
health relevance of 
tennis participation

Oja et al., 
2017 [10]

Cohort 
study

80,306 British 
adults

Participation in racket 
sports was associated 
with lower all-cause and 
cardiovascular mortality

Key evidence for the 
longevity-related 
section, although not 
limited to tennis alone

Schnohr 
et al., 
2021 [11]

Cohort 
study

Copenhagen 
City Heart 
Study 
participants

Duration of sports 
participation showed a 
U-shaped relationship 
with mortality; racket 
sports remained among 
activities with favorable 
outcomes

Supports cautious 
interpretation of long-
term associations

Table 1. Selected studies included in the narrative synthesis on the cardiovascular, metabolic, musculoskele-
tal, and longevity-related effects of tennis participation

cardiorespiratory fitness, body composition, metabo-
lic regulation, long-term adherence to physical activi-
ty, and the social dimension of sport participation [1-6]. 
Nevertheless, residual confounding remains a major 
limitation of the available evidence. Individuals who 
play tennis regularly may differ from non-participants 
in ways that are difficult to fully adjust for, including 
socioeconomic status, healthcare access, and other he-
alth-related behaviors.

Taken together, the available data support the hypo-
thesis that tennis may be especially beneficial from a 
public-health perspective, while also underscoring the 
need for cautious interpretation of observational asso-
ciations [4,9-13]. This interpretation is also consistent with 
recent narrative work emphasizing the broad health 
and longevity-related potential of racket sports as a ca-
tegory of lifelong physical activity [9].

2.4. Risks and injuries associated with tennis

Despite its health benefits, tennis is also associated with 
acute and chronic musculoskeletal injuries [17-29]. The 
sport’s repetitive, high-speed, and asymmetrical mo-
vement patterns create substantial mechanical stress, 
particularly on the upper extremities, trunk, and lower 
limbs. Recent review literature further emphasizes the 
multifactorial nature of tennis injuries, including the 
interaction between repetitive loading, stroke mecha-
nics, player characteristics, and training exposure [22].

One of the best recognized overuse conditions in 
tennis is lateral epicondylitis, commonly referred to as 
tennis elbow [27-29]. This disorder is linked to repetitive 
wrist extension and forearm loading and may be aggra-
vated by poor technique, excessive training volume, or 
inappropriate equipment. From a clinical standpoint, 
management may include both conservative and pro-
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Table 2. Selected studies included in the narrative synthesis on injury patterns, injury mechanisms, and 
preventive implications in tennis

Study Study design Population / 
scope Main findings Relevance

Bradley et al., 
2025 [17]

Systematic review 
and meta-analysis

Tennis players, 
with emphasis 
on the serve

The tennis serve is 
associated with specific 
injury risk factors, 
especially involving the 
shoulder

Key evidence for 
serve-related injury 
mechanisms

Oosterhoff et 
al., 2019 [18] Systematic review Elite junior 

tennis players

Identified risk factors for 
musculoskeletal injuries 
in elite junior players

Supports the 
epidemiological 
discussion of injury 
risk

Pluim et al., 
2006 [19] Review Tennis players

Described injury 
occurrence, aetiology, 
and prevention in tennis

Foundational 
reference for general 
tennis injury patterns

Kibler and 
Safran, 2005 
[20]

Review Tennis players
Summarized common 
tennis injuries and their 
mechanisms

Supports the clinical 
overview of limb 
injuries

Maquirriain 
and Baglione, 
2016 [21]

Epidemiological 
review

Davis Cup 
retirements over 
eight years

Documented the 
epidemiology of injuries 
in high-level tennis 
competition

Adds competitive-
level injury data

Tłoczek et al., 
2026 [22]

Multifactorial 
review

Tennis 
injuries across 
mechanisms and 
player factors

Tennis injuries arise 
from the interaction 
of repetitive loading, 
biomechanics, training 
exposure, and player 
characteristics

Supports the 
multifactorial 
interpretation of 
injury burden

Garret et al., 
2024 [23]

Systematic review 
and meta-analysis

Competitive 
tennis players

Competitive players 
demonstrate 
characteristics shoulder 
range-of-motion 
adaptations

Supports the 
discussion of 
shoulder overuse and 
adaptation

Jacquier-Bret 
and Gorce, 
2024 [24]

Systematic review 
and meta-analysis

Tennis serve 
biomechanics

Key kinematic features of 
the serve may contribute 
to both performance and 
injury risk

Supports the 
biomechanical 
explanation of 
shoulder stress

Lambrich and 
Muehlbauer, 
2023 [25]

Systematic 
scoping review

Serve and 
groundstroke 
biomechanics

Different stroke 
techniques are 
associated with distinct 
biomechanical demands

Supports technique-
related prevention 
strategies

Abrams et al., 
2011 [26]

Biomechanical 
review

Tennis serve 
motion analysis

Different serve types are 
associated with different 
loading patterns and 
injury implications

Adds mechanistic 
depth to the serve-
related section

Cutts et al., 
2020 [27] Clinical review

Patients 
with lateral 
epicondylitis / 
tennis elbow

Summarized the 
mechanisms, 
presentation, and 
management of tennis 
elbow

Supports the section 
on overuse disorders 
of the elbow

Ollivierre and 
Nirschl, 1996 
[28]

Clinical review Tennis elbow
Presented classical 
treatment and 
rehabilitation concepts

Provides historical 
clinical background

Dziegciarczyk 
et al., 2024 [29] Review Tennis elbow 

treatment
Compared conservative 
and surgical approaches

Supports the practical 
clinical management 
perspective

Szewczyk et al., 
2024 [30] Literature review Athletes across 

sports

Strength training may 
reduce orthopedic injury 
risk

Supports practical 
prevention 
recommendations

Chodkowski, 
2024 [31] Review Athletes across 

sports

Adequate nutrition and 
hydration may support 
recovery and reduce 
injury risk

Supports the recovery 
and prevention 
perspective
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cedural approaches depending on symptom duration, 
functional limitation, and response to initial treatment 
[29].

Shoulder disorders are another major concern in 
tennis players, especially because of the serve and other 
overhead strokes [17,23-26]. Repetitive serving exposes the 
shoulder to high rotational loads and may contribute 
to altered range of motion, impingement symptoms, 
rotator cuff dysfunction, and other overuse conditions 
[17,23-26].

Lower-limb injuries are also common in tennis and 
are related to acceleration, deceleration, landing, and 
multidirectional court movement [17-21]. Epidemiologi-
cal and review data indicate that both acute and ove-
ruse injuries occur, with the exact distribution varying 
according to age, training load, level of play, movement 
quality, and playing surface [17-21].

These observations emphasize the practical impor-
tance of progressive loading, adequate recovery, tech-
nical coaching, and preventive conditioning. Strength 
training, movement preparation, and structured reha-
bilitation awareness are likely to reduce injury burden 
and improve the overall risk-benefit balance of tennis 
participation [17-25,30]. In addition, appropriate nutritio-
nal support and hydration may contribute to recove-
ry capacity and injury-risk reduction, particularly in 
athletes exposed to repeated training sessions or com-
petition in demanding environmental conditions [31].

2.5. Discussion

The findings summarized in this review suggest that 
tennis may be regarded as a multidimensional form 
of physical activity rather than merely a leisure sport. 
Its physiological profile combines intermittent aerobic 
effort, repeated high-intensity actions, impact loading, 
coordination, and complex technical skills. This combi-
nation may help explain why tennis has been linked to 
favorable outcomes across several domains, including 
cardiovascular fitness, musculoskeletal adaptation, and 
long-term functional health.

One of the most interesting observations in the ava-
ilable literature is the recurrent association between 
participation in tennis and other racket sports and lo-
wer mortality risk. However, this point requires careful 
interpretation. Most studies addressing mortality and 
long-term health outcomes are observational, which 
means that residual confounding cannot be excluded. 
Individuals who play tennis regularly may differ from 
non-participants not only in physical activity level, but 
also in socioeconomic status, diet, healthcare access, 
educational background, and other health-related be-
haviors. For this reason, the available evidence should 
be interpreted as indicating an association rather than 

proving a direct causal effect of tennis participation on 
longevity.

The strength of evidence also differs across outco-
me domains. The literature on physiological demands, 
sport-specific biomechanics, and selected musculo-
skeletal adaptations is supported by systematic reviews 
and meta-analyses, whereas evidence linking tennis 
participation with lower all-cause or cardiovascular 
mortality is based mainly on cohort studies. Consequ-
ently, confidence is higher for conclusions related to 
cardiorespiratory demands, movement characteristics, 
and bone-related adaptation than for conclusions re-
garding causal effects on long-term survival or chronic 
disease prevention.

From a musculoskeletal perspective, tennis appears 
to offer a distinctive combination of osteogenic loading, 
neuromuscular coordination, sprinting, braking, and 
repeated directional changes. These features may sup-
port bone health, balance, and functional performance, 
which is particularly relevant in the context of healthy 
aging. At the same time, the unilateral and repetitive 
nature of tennis creates a characteristic injury profi-
le involving especially the shoulder, elbow, and lower 
extremities. Therefore, the health value of tennis de-
pends not only on participation itself, but also on how 
the sport is practiced, including technical proficiency, 
training volume, recovery, and preventive conditioning.

An important methodological issue is that part 
of the available evidence concerns racket sports as a 
broader category rather than tennis alone. Although 
tennis is one of the most representative disciplines 
within this group, direct extrapolation from broader 
racket-sport data to tennis-specific outcomes should be 
made cautiously. This applies particularly to studies ad-
dressing mortality, general health outcomes, and long-
-term participation patterns, where the exposure is not 
always limited to tennis as a single sport.

From a practical point of view, injury-prevention 
strategies in tennis should include gradual increases in 
training load, technique-oriented coaching, shoulder 
and trunk strengthening, lower-limb neuromuscu-
lar conditioning, appropriate warm-up, and adequate 
recovery between sessions. In recreational and older 
players, particular attention should be paid to load to-
lerance, movement quality, and balance. In competiti-
ve players, by contrast, repetitive overhead exposure, 
cumulative serving volume, and high training density 
may require closer monitoring. This practical dimen-
sion is important because the overall risk-benefit balan-
ce of tennis is likely to depend strongly on age, training 
status, frequency of play, and playing level.

The public-health relevance of tennis lies partly in 
its potential to be practiced recreationally across many 
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decades of life. Unlike short-term exercise interven-
tions, tennis may promote long-term adherence by 
combining physical effort with skill development, so-
cial interaction, and enjoyment. This multidimensional 
character may partly explain why racket sports have 
repeatedly been associated with favorable long-term 
outcomes in observational studies. Nevertheless, the 
apparent advantage of tennis over other forms of leisu-
re-time activity should not be overstated, because direct 
between-sport comparisons remain vulnerable to con-
founding and differences in participant characteristics.

This review has several limitations. First, it was con-
ducted as a narrative review and therefore does not 
provide a formal systematic synthesis or pooled quan-
titative effect estimates. Second, the evidence base is 
heterogeneous with respect to age, sex, training status, 
competitive level, exposure definitions, and outcome 
measures. Third, long-term outcomes such as mortality 
and chronic disease risk are documented primarily in 
observational studies and remain vulnerable to residual 
confounding. Finally, some of the literature discussed 
in this review derives from broader studies on racket 
sports rather than tennis alone, which limits the pre-
cision of tennis-specific conclusions. These limitations 
should be considered when interpreting the practical 
and public-health implications of the current evidence.

Despite these limitations, the available literature 
supports the view that tennis may be positioned not 
only as a sport, but also as a potentially useful compo-
nent of lifelong health promotion. Future prospective 
and interventional studies should clarify dose-response 
relationships, distinguish tennis-specific effects from 
broader racket-sport associations, and identify the 
most effective strategies for preserving health benefits 
while reducing injury burden across different age gro-
ups and levels of participation.

3. Summary

Tennis appears to be a valuable form of lifelong physi-
cal activity with potential benefits across cardiovascu-
lar, metabolic, musculoskeletal, and functional doma-
ins. The available literature also suggests that regular 
participation in tennis and other racket sports may be 
associated with favorable long-term health outcomes, 
including lower mortality risk, although the evidence 
in this area is based predominantly on observational 
studies and does not establish causality.

At the same time, tennis is associated with a cha-
racteristic injury profile, particularly involving the 
shoulder, elbow, and lower extremities. Therefore, the 
most favorable risk-benefit profile is likely to be achie-

ved when tennis participation is accompanied by ap-
propriate technique, progressive load management, 
conditioning, recovery, and injury-prevention strate-
gies.

Further prospective and interventional studies are 
needed to clarify dose-response relationships, distin-
guish tennis-specific effects from broader racket-sport 
associations, and identify the most effective preventi-
ve approaches across different age groups and levels of 
play.
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