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Abstract 

Aim: To make a narrative review of the present evidence about boxing-based training and rehabilitation programs, 

their benefits and applicability in different conditions (age, sex, and health status).  

Method: Narrative review.  

Results: Evidence is scarce in terms of boxing-based training programs and its applicability, mainly focused on  

neurological disorders and/or mobility limitations disorders. Nevertheless, the underlying principles that sustain its 

usefulness are promising.  

Conclusion: In spite the limited evidence, boxing based training, with its case-to-case customization, seems safe and 

feasible, both in physiological and pathological conditions, probably due to its stimuli to cardiovascular and muscle  

fitness and motor skills acquirement. 

Keywords: Boxing; Boxing training; Noncommunicable diseases; Physical activity; Muscle strength;  
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1. Background 

Recent evidence shows the benefits that physical exercise has on non-communicable diseases, such as hypertension (1), 

having a comparable impact to antihypertensive drugs, reducing systolic pressure around 9 mmHG, and up to a 50% 

reduction of  the mortality risk; diabetes (2), incidence of diabetes, cardiovascular events,  microvascular complications, 

and death in diabetics, osteoporosis (3), increasing bone density, reducing fracture risk up to 10% (4). Besides its  

positive effects on cardiorespiratory fitness (5-7), and muscle fitness (8,9). These benefits are also seen on social and 

psychological health (10,11). Furthermore, physical exercise has a positive association with sports participation and 

sports-based games participations, in both healthy and non-healthy population (12,13).  

According to the WHO, physical inactivity is an increasing problem, with a 27.5% global age-standardized prevalence of 

insufficient physical activity, having women in Latin America and the Caribbean the highest prevalence with a 43.7%. 

Among levels of income, high-income countries have more than twice the prevalence than low-income countries: 36.8% 

and 16.2%, respectively. Therefore, physical activity and exercise presents as a useful tool for the treatment and  

prevention of multiple chronic diseases across all life span (15-18). 

Different modalities of exercise and training methods are used to improve physical exercise or training adherence, 

among healthy and non-healthy population. Sports or sports-based training can be valuable in this term, in different  

populations, with its proper adaptations and modifications (12, 19). Boxing-based training appears as a suitable choice 

to stimulate different fitness variables such as cardiorespiratory and muscle fitness, balance, flexibility, and body  

composition (20, 21). 
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Boxing is a combat sport with a high physical, functional and physiological demand (22, 23). Punching explosiveness is 

determined by muscle strength and power (22). Throughout combat, a high punching output must be maintained,  

despite fatigue, demanding a high level of physical fitness, and its manifestations: speed, strength, power, coordination, 

aerobic capacity (23). This is why boxing-based training seeks to improve performance and functional ability (20, 24). 

These same variables are affected in different chronic diseases (osteoarthritis, respiratory chronic diseases, Parkinson 

disease, diabetes, coronary artery disease, etc) (5,15, 25-27). 

To this date, some studies use this type of training during rehabilitation and to improve fitness (28-31), in adults,  

children and adolescents, inpatients and outpatients’ services, and community interventions.  

This review aims to synthesize actual evidence around boxing and boxing-based training across different populations, 

age and physiological conditions.  

 

2. Method 

Bibliographic search was done in English in PubMed, SCIELO, Web of Science, with the terms boxing, with exercise  

therapy (51), community bases (13), rehabilitation (114). Being the aim of the review to show therapeutic or beneficial  

applications of boxing and its variations (kick-boxing, tai chi and others), articles that study competitive sport were not 

considered, neither the ones that study sports related injuries and rehabilitation nor pilot studies without partial results. 

Selected studies should explore the relation between boxing and/or boxing based training and any fitness variable  

mentioned above. Leaving a total of 36 articles with diverse characteristics: age, exercise type, diseases and  

methodology.  

 

3. Results   

Given the diverse characteristic of studies in terms of methodology, population, results, and types of training, it was  

decided to display the findings focusing on the fitness component that the study evaluated. (Table 1)  

Cardiorespiratory Fitness 

Among the studies, both direct and indirect variables were considered: energy expenditure (EE), heart rate (HR), oxygen 

consumption (VO2) and 6-minute walk test (6MWT). Some studies used video games as the intervention, defined as  

active video games (AVG), these AVG showed a stimulus comparable to moderate intensity physical activity (MPA) (27, 

29, 33- 35, 37, 39, 41, 46). Depending on the sports emulated and the studied individuals, EE increases from a baseline of 

1 MET to 5 METs (34, 36) on healthy and unhealthy population, increases of VO2, from 4-5 ml/kg/min to 21 ml/kg/min 

on elderly adults playing a boxing AVG, and even reach a 7.2 METs or 46.4% VO2 max on healthy young adults (34, 36). In 

those where HR was assessed, 3 studies showed that participants engaging in AVG reach a HR comparable to the first 

ventilatory threshold (VT1) on individuals that suffered a stroke, and 64-75% of their HRmax on young adults (31, 40, 

46). Other studies compared sedentary video games and AVG, the latter, showing two-fold VO2 vs sedentary video 

games, and a three-fold VO2 compared to resting VO2 (42,44). When comparing Boxing AVG with a punching bag  

training, Matrosly et al (48), showed that both activities had a 4.4 METs of EE among spinal cord injury patients.  

Only 3 studies explored cardiorespiratory fitness without video games, through adapted boxing training (35) and 

adapted Thai boxing (51,52). In the first study, improvement in 6MWT were observed at 24 and 36 weeks, even for  

patients with advanced Parkinson’s disease. Interventions with adapted thai boxing, were conducted on both healthy and 

OA diagnosed individuals, and showed improvement in 6MWT after 12 weeks of training. When healthy individuals were 

assessed, the thai boxing training group improved from 462.2 ± 48.5 meters baseline to 480.3 ± 49.7 meters on the 12 th 

week (p= 0,031), whereas the control group showed a significative decrease from 449.5 ± 25.7 to 415.8 ± 25.1 (p=0,038). 

Positive changes were also seen on adults with knee OA, having significative improvement as early as the 4 th week of  

intervention, compared to the control group (INT: 333.0± 30.4  - 386.0± 33.6 vs CON: 354.5± 32.1 -  374.5± 42.1, p < 

0.05). 
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Muscular fitness   

Direct and indirect assessments were considered for this fitness component. Direct assessments included handgrip 

strength and upper limb strength and indirect assessment included TUG (35, 37, 54), some motor subscales from  

Parkinson's disease scores as UPDRS (35), gait speed (37), gross motor skills scales as GMFM (39), 10 minutes walking 

test (10MWT) (50) and 8FUFGT (54). AVG was also used as intervention when muscle fitness was assessed in 2 studies, 

both on pediatric patients (39, 43). 

Body Composition 

Only one study assessed some form of body composition (29), in which body weight, Body mass index (BMI) and waist 

circumference were considered. The authors studied Hispanic children and adolescents with overweight/obesity 

through a boxing-based training program of 12 weeks. The participants showed a significative reduction in waist  

circumference (t=-2.57, p= 0.02, d=0.64) and BMI (t=-2.53, p=0.023, d=0.20).  

Body composition improvements on children and adolescents diagnosed with overweight/obesity is associated with a 

decreased risk of diabetes type 2 and cardiovascular disease.  

Balance 

8 articles assessed balance through different scales and instruments. The most used was Balance Bers Scale (BBS) (35, 

37, 50, 52), then the activities specific balance confidence scale (ABC) (35, 36, 37). Other scales used were Sensory  

Organization Testing (SOT) (32) of the Smart Balance Master System. (Wong et al., 2001), dynamic gait index (DGI) (37), 

Romberg tandem test (54), and subjective proprioception and balance (33). 

In those studies where BBS was used, different types of interventions where performed: boxing (35, 50), kick-boxing 

(37), thai-boxing (51). All of those show to be effective in improving balance in neurological disease diagnosed patients 

(35,37,50), and osteoarthritis diagnosed patients (52). 

On the other hand, the 3 studies that included ABC scale, results were not as consistent. Just one of those found  

significative improvement after the intervention, a 12 week boxing based program for PD patients (35). Other study that 

used ABC scale did not show significative changes on patients with multiple sclerosis (37). One of the studies did not 

evaluate ABC scale as an outcome after the training program (36).  

Table 1.  

Glossary:  TCC: Tai Chi Chuan (Form Of Thai Chi), AVG: Active Video Game, SVG: Sedentary Video Game , ABC Scale:  

Activities Specific Balance Confidence Scales, FRT: Functional Reach Test, BBS:  Berg Balance Scale, TUG: Timed Up And 

Go , 6MWT: Six-Minute Walk Test, UPDRS: Unified Parkinson Disease Ratting Scale, PDQL: Parkinson’s Disease Quality Of 

Life Scale, CPM: Counts Per Minute , DGI:  Dynamic Gait Index. CRF: Cardiorespiratory Fitness, EE: Energy Expenditure, 

PACES: Physical Activity Enjoyment Scale, HR: Heart Rate, ICU: Intensive Care Unit, HG: Hand Grip, SPO2: Oxygen  

Saturation, ACC: Accelerometers Assessment, RPE: Ratings of Perceived Exertion. T2DM: Type 2 Diabetes , SDS:  

Self-Rating Depression Scale, SAS: Self-Rating Anxiety Scale, A1C: Glycated Hemoglobin, EEG: Electroencephalography, 

MFT: Manual Functional Test (MFT), 10MWT: 10 Meters Walk Test, SS-QOL: Stroke-Specific Quality Of Life  

Questionnaire, FTSST: Five Times Sit To Stand Test, OA: Osteoarthritis, SR: Sit And Reach Test, KOOS: Knee Injury And 

Osteoarthritis Outcome Score, VT1: First Ventilatory Thresholds, VT2: Second Ventilatory Thresholds,  WC: Waist  

Circumference, PD: Parkinson's Disease, CSR: Chair Sit And Reach Test, 8FUGT: 8 Foot Up-And-Go Test . 

Therapeutic Boxing: Narrative Review About Boxing as Therapeutic Tool  

Author, 

year 

Type of 

training 
Sample Method 

Variable 

assessed 
Results/conclusion Observations 

(32) 

A. Wong, 

2001 

TCC N=39 

25 TCC 

practition-

ers  

14 healthy 

and active 

adults 

Cross section-

al study 

Balance (Static 

and dynamic 

balance of 

Sensory  

Organization 

Testing (SOT) 

of the Smart 

Balance  

Master) 

TCC individuals show 

better balance on 

complex tasks. 

TCC group also 

show a greater 

speed and  

bodyweight 

transfer control 
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(33) 

L. King, 

2009 

Tai Chi and 

Boxing 

Patients 

with PD 

Progressive 

Exercise pro-

gram for PD 

patients 

Propriocep-

tion, balance, 

attention,  

executive 

function, 

strength 

Exercise complexity 

progression through-

out the program. 

The program 

show progres-

sion of the com-

plexity of the 

different exer-

cise, but not a 

protocolized 

evaluation. 

(34) 

H. Hurk-

mans, 

2010 

AVG (Wii 

Sports  

Boxing) 

N=8  

Patients 

diagnosed 

with CP 

Cross section-

al study 

VO2 and EE WiiSports Boxing 

show an  

5 ±1.1 METs of EE 

comparable to a mod-

erate intensity physi-

cal activity. 

AVG show as an 

alternative to 

physical  

disabled  

patients. 

(35) 

S. Combs, 

2011 

Boxing N=6 

Patients 

with PD 

Case series 

Boxing train-

ing programs 

of 12 – 36 

weeks, 90 

minutes per 

sessions 

Assessments 

at weeks 0, 12, 

24, 36. 

FRT, BBS, ABC, 
TUG, 6MWT, 
gait cadence, 
stride 
length,step 
width, activi-
ties of daily 
living and mo-
tor examina-
tion subscales 
of the UPDRS 
and PDQL 
scale. 

5 out of 12 parame-

ters improve in al sub-

jects after 12 weeks 

5 out 6 patients im-

prove in all categories 

after competion of 

programs. 
  

Improvements 

tend to increase 

afeter 24 and 

336 weeks 

Patients with 

moderate PD 

improve earlier 

than those with 

moderate to 

severe PD. 

(36) 

L. Taylor, 

2012 

AVG (Wii 

and XBOX 

360 Kinect) 

N= 19 Com-

munity-

dwelling 

adults aged 

70.7⫾6.4 

years. 

Cross-

sectional 

study. 

5 minutes of 

AVG, standing 

and sitting 

EE, CPM, ABC, 

TUG 

Boxing AVG reach the 

highest EE and CPM 

(accelerations) 

Boxing games 

present the 

highest EE and 

accelerations 

compared with 

other games. 

(37) 

K. Jack-

son, 

2012 

Kick-

Boxing 

N=4 

Four  

individuals 

with re-

lapsingere

mitting or 

secondary 

progressive 

MS. 

kickboxing 

program two 

times per 

week for 8 

weeks 

BBS, DGI, TUG, 

gait speed, 

ABC, 

3 of 4 participants had 

improvements in BBS 

performance. All par-

ticipants demonstrat-

ed improvements in 

the DGI. Changes in 

the TUG, ABC, and 

walking speed were 

variable 

Some patients 

were highly 

functional  

before the  

intervention, 

this could  

explain the  

non-changing 

variables. 

(38) 

M. Kho, 

2012 

Boxing and 

other AVG 

N= 22 

adults pa-

tients  

admitted to 

a medical 

ICU 

(median 

age: 52 

years) 

Longitudinal 

and observa-

tional study 

14  

prospectively 

monitored 

safety events. 

During 35 hours of 

Physical therapy 

treatment, 0 safety 

events occurred. 

Novel use of 

interactive  

video games is 

feasible and 

appears safe in 

critically ill  

patients. 

(39) 

C. Gordon, 

2012 

Boxing and 

other 

sports AVG 

N=7  

children, 

aged 6 to 

12 years, 

with dyski-

netic CP 

Pilot study 

with a pre–

post-test de-

sign 

Gross Motor 

Function 

Measure 

(GMFM) 

GMFM score in-

creased from 62.83 

[standard deviation 

(SD) 24.86] to 70.17 

(SD 23.67) or 7% 

Even a 1%  

increase of 

GMFM is  

considered  

clinically  

meaningful. 
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P. Bosch, 

2012 

Boxing AVG N=20   

healthy 23 

to 27 years 

old adults 

Cross  

sectional 

study 

maximum 

heart rate 

(HRmax) via a 

treadmill test 

and heart rate 

(HR) response 
to 30 minutes 

of Wii Sports 

boxing. 

percentage of 

HRmax 

Mean HR response to 

boxing was 143 bpm 

or 77.5% of HRmax 

Even in heathy 

individuals,  

boxing AVG  

provides a  

moderate to 

vigorous  

aerobic 

response. 

(41) 

J. 

Howcroft 

2012 

Boxing AVG N=17 chil-

dren diag-

nosed with 

CP 

Single-group, 

experimental 

study  

comparing 

different AVG 

EE, Upper 

limb  

kinematics, 

exercise  

enjoyment by 

PACES 

Boxing AVG presented 

greater EE and upper 

limb muscle  

activation than other 

AVG 

A high level of  

enjoyment was  

reported on the  

PACES (4.5 out of 5). 

Boxing AVG  

appears as the 

most stimulant 

AVG 

(42) 

P. Gaffur-

ini 

2013 

Boxing AVG N=10 male 

subjects 

with SCI 

(lesion  

levels from 

C7 to L1) 

age 26 to 

55 years 

Repeated 

measures at 

rest and while 

playing virtual 

bowling, ten-

nis and boxing 

games using a 

portable 

metabo- lime-

ter equipped 

with ECG elec-

trodes 

pulmonary 

ventilation 

(VE), VO2, EE, 

HR, METs. 

Boxing AVG showed 

to be the most stimu-

lant AVG, producing 

greater increases in 

all parameters 

METs exceeded 

in average 3 

during boxing 

games. 

(43) 

F. Abdul-

satar 

2013 

Boxing AVG N=8  

Children 

aged 3–18 

years at a 

pediatric 

critical care 

unit 

Pilot trial 

Twice a day,  

2-day sessions 

of Boxing AVG 

HR, sPO2, ACC, 

(upper limbs 

accelerations 

counts),  

adverse 

events 

No adverse events, no 

desaturation epi-

sodes, no changes in 

HG, significative 

changes in ACC, 

Parent rating 

based on a  

Likert scale 

(from 1 to 7) 

around safety, 

benefits and 

perceived  

enjoyment were 

6.9, 5.3 ,5.7,  

respectively. 

(44) 

L. Sieg-

mund 

2014 

Boxing AVG N= 17  

children 

(age 8.5 ± 

0.4 years) 

Individuals 

played  

sedentary  

video games 

and AVG for 

10 minutes 

each, with and 

without a 

peer.  

Motivation 

and  

physiological 

response were 

assessed 

VO2, RPE,  

enjoyment 

based on  

visual analog 

scale. 

AVG presented twice 

de VO2 than  

sedentary games and 

similar levels of  

enjoyment. 

  

Children were 

less motivated 

in the presence 

of a peer  

relative to  

playing alone, 

this finding was 

in contrast to 

the authors  

hypothesis. 
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Y. Zheng 

2015 

TCC N= 120 Longitudinal 

intervention 

study between 

intervention 

TCC (Tai chi 

shadow box-

ing) and con-

trol group. 

Depression 

and anxiety 

scores were 

assessed, and 

A1C hemoglo-

bin 

SDS, SAS, A1C Differences between 

SDS and SAS in the 

intervention group 

before and after  

treatment were  

statistically signifi-

cant. No differences 

were non-significant 

in the control group. 

Reduction in the A1C 

were greater in the 

intervention group. 

The TCC group 

received specific 

and didactic 

training  

guidance and 

the control 

group a general 

guide. 

(46) 

G. Barry 

2016 

Boxing AVG N= 19 

healthy 

adolescents 

Cohort study. 

Comparisson 

between SVG 

and AVG 

VO2, HR, RPE, AVG reached signifi-

cantly higher values of 

the three parameters. 

AVG reached intensi-

ties comparable to 

moderate intensity 

physical activity 

AVG reached 7.2 

METs or 46.4% 

VO2 max on 

average. 

(47) 

P.Wollseif

fen 

2016 

Boxing N= 50 

working 

adults (23 

females) 

  

5 cohorts with 

different types 

of breaks 

(active and 

resting) on 

cognitive per-

formance and 

related corti-

cal activity. 

EEG, cognitive 

tests 

Active breaks (boxing 

and cycling) reached 

better cognitive per-

formance and a more 

functional EEG. 

Breaks had a 20

-minute dura-

tion. Boxing was 

the most enjoya-

ble active break. 

(48) 

M. Ma-

trosly 

2017 

Boxing AVG N=17 par-

ticipants 

with spinal 

cord injury 

Cross-

sectional 

study.  15-

minute ses-

sion of Boxing 

AVG and 

heavy-bag 

boxing in a 

sitting posi-

tion. 

EE, VO2, RPE AVG and heavy bag 

boxing achieved mod-

erate exercise intensi-

ties  (MEt: 4.4±1.0) 

Post session 

user survey re-

ported all the 

participants 

found exergam-

ing boxing more 

enjoyable. 

(49) 

K. Rourke 

2017 

Boxing N=31 ado-

lescents 

Longitudinal 

intervention 

study. 

4-week fitness 

course. Includ-

ing sports,  

non-contact 

boxing drills, 

and games 
 

Warwick Edin-

burgh Mental 

Well-being 

Scale 

All of the scale’s items 

improved significantly 

after the intervention 

74% said feeling 

more confident 

>80% said feel-

ing more cheer-

ful and interest-

ed in new things 

There was a 

83% assistance 

  
 

(50) 

J. Park 

2017 

Boxing  

(sitting) 

N=26 pa-

tients 
diagnosed 

with hemi-

plegia due 

to stroke 

Randomized 

control trial. 6

-week boxing 

training vs 

control 

(physical  

therapy). 

MFT, BBS, 
TGB, 10MWT, 
SS-QOL 

All the parameters 

significantly improved 

in the boxing group 

and and showed sig-

nificantly greater im-

provements in the 

boxing group com-

pared to the control 

group after 6 weeks. 

Intervention 

and control 

group presented 

the same  

activity time. 
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T. Jan-

yacharoen 

2018 

Thai Boxing N=56 

Healthy 

elderly sub-

jects 

randomized 

controlled 

study. 12-week 

program of 

adapted Thai 

boxing training 

vs control 

group. 

6MWT, FTSST,  
trunk flexibil-
ity by trunk 
flexometer, 
TUG, BBS, QOL 

Positive and significant 

differences were found 

in terms of all seven 

outcomes between the 

two groups 

ancient boxing 

exercise signifi-

cantly improved 

physical func-

tions, balance, 

and QOL in the 

elderly 

(52) 

T. Jan-

yacharoen 

2018 

Thai Boxing N=40 pa-

tients with 

osteoarthri-

tis 

randomized 

controlled 

study. 12-week 

program of 

adapted Thai 

boxing training 

vs control 

group. 

6MWT, SR, 

BBS, TUG, 

KOOS, QOL 

Positive and significant 

differences were found 

in 6MWT, FTSST, trunk 

flexibility, TUG, BBS y 

QOL 

Control present-

ed no changes 

throughout the 

RCT. 

(31) 

J. Silva de 

Sousa 

2018 

Boxing AVG  N=12 

chronic 

hemiparetic 

stroke sur-

vivors 

Single subjects 

repeated 

measure de-

sign. 2 sessions 

of AVG and 1 

control. 

HR, VO2, VT1 y 

VT2 

Boxing AVG promoted 

reproducible respons-

es of HR 
and VO2 that corre-

sponded, respectively, 

to VT1 and below VT2. 

Boxing AVG pro-

moted greater 

responses than 

tennis AVG 

(29) 

S. Yli-

Piipari 

2018 

Boxing  N=22 high-

risk pediat-

ric primary 

care patient 

Case series: 

pre and post 

intervention 

assessment. 12

-week pro-

gram, twice a 

week 

Waist circum-

ference (WC), 

BMI, cholester-

ol, triglycer-

ides, glucose, 

physical activi-

ty time, seden-

tary behavior 

time,  levels, 

motivation by  

Behavioral 

Regulation in 

Exercise Ques-

tionnaire. 

Significant reduction 

in WC, fasting glucose 

and amotivation levels. 

Significant increases in 

moderate and vigorous 

physical activity levels, 

intrinsic motivation 

and introjected regula-

tion 

Intervention also 

included nutri-

tion education 

and guidance to 

the parents. 

(53) 

J. Domin-

gos 

2019 

Boxing N=26 per-

sons with 

PD and 10 

boxing in-

structors 

qualitative de-

scriptive de-

sign to 
address the 

implementa-

tion of a boxing 

program in a 

community 

setting 

satisfaction, 

instructors' 

appreciation of 

the educational 

resources; and 

numbers of 

patients inter-

ested in partic-

ipating in the 

boxing pro-

gram, patients 

and instructors 

satisfaction, 

adverse events, 

facilitators 

barriers 

Workshop (Time 0) 

Satisfaction: 80·% pa-

tients and instructors 

scored as “very satis-

fied 

Instructors found the 

educational resources 

either “helpful” (4/10; 

40%) or “very help-

ful” (6/10; 60%). 

All participants com-

pleted the workshop 

without 
any serious adverse 

events 

18 month follow up 

Participants indicated 

that they were very 

satisfied (9/17; 53%), 

satisfied (6/17; 35%) 

and nei- ther satisfied 

nor unsatisfied (2/17; 

12%). 

 

Physical disabili-

ties and trans-

portation were 

the main barri-

ers. 
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4. Discussion 

Physical inactivity has been considered the new global public health issue of this century by WHO (56). This pushes new 

ways of incorporating physical activity and exercise in people’s life, emerging a variety of training programs to increase 

enjoyment and adherence to exercise and an active lifestyle (12, 57, 58) 

Sports and sports-based training present themselves as a more dynamic and stimulating way of training and  

rehabilitation (59, 60). This could increase exercise and training enjoyment, thus its adherence.  

Therefore, boxing and boxing-based training has shown to be an enjoyable training, while stimulating different aspects of 

fitness across different types of patients, with or without diagnosed diseases, and from children to elderly patients (29, 

51, 54).  

The most studied adult population is Parkinson’s Disease patients. Boxing based interventions show promising results, 

improving functionality, gaits speed, muscle power and balance (30, 35, 53). In contrast, in young individuals with  

cardiometabolic risk, traditional boxing programs and AVG, appear to be safe and effective to improve fitness (34,44,46). 

The latter, being an interesting alternative to inpatient units and remote areas (36, 46).            

 

5. Conclusion  

Finally, focusing on the adherence and fitness stimulating quality of boxing and boxing-based training, this review shows 

that is a considerable alternative for a great span of individuals and different contexts, from inpatient units to community 

programs, and from healthy individuals to chronic disease diagnosed patients. 

6. Limitations  

Being a relatively novel type of training in the aspects of rehabilitation and healthy lifestyle programs, evidence is still 

very limited and highly heterogenous. Thus, future research should provide more evidence on the benefits and the  

underlying mechanisms of this type of training and rehabilitation programs.         

(54) 

P. Areeu-

domwong 

2019 

Thai Boxing N= 78 com-

munity-

dwelling 

older adults 

RCT. 4-week 

Adapted Thai 

boxing  

training vs 

control 

(education 

through a fall 

prevention 

booklet). 
. 

TUG, Lower 

limb strength, 

Tandem  

Romberg test, 

8FUGT 

significantly greater 

improvements in  

balance and all  

functional fitness 

when compared to the 

control group. Effects 

except for body  

flexibility were still 

maintained at  

4-month follow-up. 

Between the 

follow up at 4 

months and in 

the  

interventions, 

participants 

went back to 

their previous 

routine. 

(30) 

L. Borrero 

2020 

Boxing N= 8 adults 

with PD 

Qualitative 

phenomeno-

logical  

approach.  

Individual 

 interview are 

interested in 

everyday or 

“lived”  

experiences. 

experiences 

with exercise 

and the multi-

faceted role it 

played in their 

lives. Inter-

view data 

were analyzed 

using system-

atic coding 

and organized 

into primary 

themes. 

3 primary themes 

emerged:  

1. The unique 

 importance of social 

connections with  

others diagnosed with 

PD, 2. a sense of  

purpose, and 3.   

determination and 

confidence. 

The only study 

with individual 

and personal 

interviews. 
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