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 Physical, Physiological, Technical and Tactical Responses 
According to the Playing Position in Male Basketball:  

A Systematic Scoping Review 

by 
Diogo V. Martinho 1,2,*, Filipe Manuel Clemente 3,4,5, Miguel Ángel-Gomez 6,  
André Rebelo 7,8, Adam Field 9, Catarina C. Santos 10,11, Élvio R. Gouveia 2,12, 

 José Afonso 11, Hugo Sarmento 1,13 

Understanding how playing position influences physical, physiological, technical, and tactical demands in 
basketball is essential for optimizing training. Despite numerous studies examining these demands, there remains a need 
for a comprehensive review focused specifically on male basketball players. This scoping review aimed to summarize these 
demands during training sessions and games among male professional and semiprofessional basketball players according 
to playing positions. Following the PRISMA guidelines and its extensions for scoping reviews, four databases (PubMed, 
Scopus, SPORTDiscus, and Web of Science) were searched. Studies were included if they featured male professional or 
semiprofessional basketball players, assessments during training or games, and reported relevant demands. Forty-seven 
manuscripts were reviewed. Key findings revealed notable differences between positions: (i) (i) guards covered greater 
distances, performing more accelerations and decelerations compared to forwards and centers; (ii) forwards engaged in 
more high-speed and high-intensity running; (iii) centers demonstrated higher averages in successful shots and rebounds; 
and (iv) physiological responses, particularly heart rate, were predominantly higher among centers. In conclusion, this 
review provides coaches with critical insights into position-specific physical and physiological demands in basketball. 
Notably, methodological inconsistencies across the studies reviewed were observed. Hence, establishing standardized 
assessment methodologies and creating a common framework for normalizing physical, physiological, technical, and 
tactical variables is crucial for enhancing research comparability and practical application. 

Keywords: match analysis; basketball demands; internal load; external load; performance 
 
 

Introduction 
In basketball, assessing physical and 

physiological variables is central to understanding 

training responses and adaptations, examining 
fatigue levels, and potentiating recovery strategies 
(Bourdon et al., 2017; Gabbett and Whiteley, 2017;  
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Halson, 2014). In addition, the technical and 
tactical aspects of the game provide vital 
information for coaches to design practices and 
recruit players (Garcia et al., 2013; Mateus et al., 
2020). The characterization of the physical 
demands of basketball is challenging. Although 
time-motion analysis is the most reported 
approach to assess players’ activities (Abdelkrim et 
al., 2007; Conte et al., 2015; Torres-Ronda et al., 
2016), data interpretation depends on a specialist 
who is vulnerable to errors, and requires software 
and time (Fox et al., 2017). Consequently, 
microtechnology devices (global and local 
positioning systems and inertial movement units 
(IMUs) have been used to describe the physical 
demands of professional basketball players (García 
et al., 2021; Portes et al., 2020; Salazar et al., 2020). 
The physiological demands imposed on players 
during the competition and training sessions have 
been investigated via heart rate monitors 
(Abdelkrim et al., 2007; Torres-Ronda et al., 2016), 
blood lactate concentration (Ben Abdelkrim et al., 
2010; Narazaki et al., 2009) and rate of perceived 
exertion scales (Conte et al., 2018; Manzi et al., 
2010). The number of published research articles 
on physical, physiological, technical, and tactical 
variables in basketball has increased significantly 
in recent years (Fox et al., 2020; Garcia et al., 2021; 
Gomez et al., 2017), however, there is uncertainty 
as to whether, and how, these demands differ 
between positional groups. 

Two reviews have describe the physical 
and physiological demands of basketball in female 
athletes (Espasa-Labrador et al., 2023) and 
considered variations at the competitive level 
(Petway et al., 2020); however, they did not 
examine the impact of the playing position on 
basketball demands, which may lead practitioners 
to generalize training prescriptions. Another two 
reviews summarized the physical and 
physiological demands experienced by players 
relative to playing positions in male (Stojanović et 
al., 2018) and female basketball players (Power et 
al., 2022). On the one hand, these reviews provide 
insights into the physical and physiological  
demands during training and games; on the other 
hand, the findings in females should not be 
generalized to males. In addition, data from 
reviews that included male players (Stojanovic et 
al., 2018) were limited to frequencies, distances, 
and duration obtained from time-motion analyses.  
 

 
Given the limitations of time-motion analyses in 
interpreting the physical demands in basketball 
(Fox et al., 2017), and the current use of 
microtechnology to examine the physical demands 
(Pérez-Chao et al., 2023), another review is needed. 
Furthermore, previous studies ignored the 
variation in the technical and tactical performance 
of positional groups. 

Despite the significant advances in 
understanding the physical and physiological 
demands of basketball, there are still important 
areas that require further exploration. The 
available research has provided valuable insights 
into the physical demands of basketball, 
particularly when time-motion analyses and 
microtechnologies are used. However, much of 
this research has focused primarily on male 
athletes and physical variables, often overlooking 
the positional differences in key aspects of 
basketball performance. While microtechnology 
has enhanced our ability to assess player 
movements, its potential to shed light on how 
physical demands are linked to technical and 
tactical performances across different playing 
positions has yet to be fully analysed. Additionally, 
the variation in technical and tactical demands by 
playing position has been underexplored, leaving 
a gap in the understanding of how these factors 
interact with physical and physiological 
requirements. Addressing these gaps is crucial for 
developing more tailored, position-specific 
training and recovery strategies, emphasizing the 
need for further research that integrates all 
dimensions of performance. 

Therefore, the aims of the present 
systematic scoping review were (1) to examine the 
impact of the playing position on physical, 
physiological, technical, and tactical demands in 
adult male professional or semiprofessional 
players, (2) to contextualize the methodologies and 
approaches used to explain activity profiles in 
training and competition, and (3) to identify 
literature gaps and provide suggestions for further 
research. 

Methods 
This scoping review was developed 

according to the Cochrane instructions (Higgins et 
al., 2019) and followed two statements: the 
PRISMA 2020 guidelines (Page et al., 2021) and the 
respective extension for scoping reviews (Tricco et  
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al., 2018). The protocol was registered on the Open 
Science Framework at 
doi.org/10.17605/OSF.IO/XEC6D. 

Eligibility Criteria 

Published original studies and those 
available ahead-of-print in English, Portuguese or 
Spanish, were considered for the review without 
date restrictions. The inclusion criteria were as 
follows: 1) male professional or semiprofessional 
basketball players classified from Tier 3 (i.e., highly 
trained/national level) to Tier 5 (i.e., World Class) 
according to the Participation Classification 
Framework (McKay et al., 2022). Tier 4 specifically 
refers to basketball athletes competing at the 
elite/international level (McKay et al., 2022). These 
tiers were chosen to minimise any potential 
confounding factors in the conclusions of this 
review, particularly with respect to the training 
level; 2) the exposure needed to be assessed in a 
training or a game context; 3) studies that 
examined physical outcomes (e.g., distance 
covered, intensity thresholds, accelerations, 
decelerations, activity profile), physiological 
demands (e.g., heart rate, rate of perceived 
exertion) or technical/tactical performance (e.g., 
shooting percentage, assistance, rebounds); and 4) 
no restrictions were applied to the study designs 
eligible for inclusion. 

Information Sources and Source Strategy 

Four electronic databases were searched: 
PubMed, Scopus, SPORTDiscus, and Web of 
Science (all databases) on the 4th of August, 2024. 
The following search strategy was used: ((basket*) 
AND (train* OR match* OR game* OR 
competition* OR “match-play” OR “notational 
analysis” OR statistics) AND (“time-motion” OR 
demand* OR run* OR locomotor OR technic* OR 
perform* OR physical OR physiologic* OR “heart 
rate” OR distance OR intensity* OR “rate of 
perceived exertion” OR RPE OR lactate) AND 
(position* OR formation*)). The first author 
consulted the reference lists of the studies included  
in the present review to determine whether 
additional manuscripts should be added to the 
final list.  

Selection Process 

Specialized reference manager software 
(EndNoteTM 21.0, ClarivateTM) was used to  
 

 
combine all the references. Then, duplicates were 
automatically removed and manually confirmed 
by two authors (D.V.M. and A.R.). The screening 
process was initially performed according to the 
title and abstract, and subsequently, the full texts 
of the papers were consulted to confirm that the 
studies met the inclusion criteria. Two 
independent authors (D.M.V. and A.R.) completed 
the screening process, and in the event of 
disagreement, a third author (H.S.) was contacted. 

Data Extraction and Data Items 

The first authors developed a template to 
organize the relevant information. An Excel® file 
was organized into three sheets: (1) physical data, 
(2) physiological outcomes, and (3) technical and 
tactical game data. The information about the 
sample size, the competitive level, the country, the 
number of teams analysed, classification for the 
playing position, qualitative and quantitative 
information about the output examined (physical, 
physiological, tactical or technical), was extracted 
by two authors (D.V.M. and A.R.). 

For the physical variables, the information 
extracted considered, for example, total distance 
covered or distance covered at different intensity 
thresholds, accelerations, and decelerations. The 
mean and standard deviations, when reported, 
were collected as absolute or relative values (e.g., 
expressed per playing time, percentage of playing, 
or live time). Information about the methodologies 
(i.e., microtechnology or TMA) and instruments 
(i.e., model, brand, and sampling rate) used to 
obtain physical data was also included in the file. 
The mean and standard deviation of the 
physiological variables were retained for the 
analysis. In studies about technical and tactical 
variables, the following variables were extracted 
from each manuscript: data quality, and offensive 
and defensive variables. The corresponding 
authors were contacted when relevant data were 
not reported. When the data were presented 
graphically, specific software was used (GetData 
Graph Digitizer; http://www.getdata-graph-
digitizer.com). 

Results 
Study Identification and Selection 

The initial search of the four databases 
identified 2,788 manuscripts. Duplicates were 
removed (1,149 records), and 1,639 studies were  
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screened by the title and the abstract. Of these, 
1,522 manuscripts were omitted, and 117 records 
were consulted by full text, 72 of which were 
removed for the following reasons: studies did not 
include information about variation by playing 
position (n = 34); information about the physical, 
physiological, technical or tactical demands was 
not presented (n = 21); studies with youth players 
(n = 11); manuscripts were not written in English, 
Portuguese or Spanish (n = 4); the competitive level 
of the team analysed was not professional or 
semiprofessional (n = 1); and one study examined 
only one quarter of the game. Forty-five full texts 
were included in the present review. Two 
additional studies were identified as eligible 
during manual searches of reference lists. Finally, 
forty-seven full texts were included in this review 
(Figure 1). 

Characteristics of Studies 

Tables 1 and 2 describe the characteristics 
of each study included in the present review, and 
Figures 2–4 summarize the main information 
extracted from the tables (Bordon et al., 2021; 
Courel-Ibáñez et al., 2017; Daniel et al., 2016, 2017; 
Dehesa et al., 2015; Escalante et al., 2010; Escudero-
Tena et al., 2021; Ferioli et al., 2020; Gamonales et 
al., 2023; García et al., 2020, 2022a, 2022b, 2022c, 
2022d; Gervasi et al., 2023; Gómez et al., 2018; 
Heishman et al., 2020; Ibáñez et al., 2024; López et 
al., 2021; Lorenzo Calvo et al., 2017; Madinabeitia 
et al., 2023; Mateus et al., 2015; Page et al., 2007; 
Pernigoni et al., 2021; Puente et al., 2017; Russell et 
al., 2021b; Sampaio et al., 2006, 2008; Sansone et al., 
2021; Saucier et al., 2021; Scanlan et al., 2011, 2015; 
Sindik and Jukić, 2011; Sindik, 2015; Stone et al., 
2022; Svilar et al., 2018; Trapero et al., 2019; 
Vaquera et al., 2008; Vázquez-Guerrero et al., 2018, 
2020; Vázquez-Guerrero and Garcia, 2021; Wang 
and Zheng, 2022; Williams et al., 2021; Yang, 2024; 
Zhang et al., 2017). Investigation into the physical, 
physiological, technical and tactical demands 
according to the playing position increased in 2015 
(approximately 87% of the papers included in the 
review were published between 2015 and 2024).  
Seven papers were published from 2006 to 2011; 
however, the data were not found between 2012 
and 2014 (Figure 2, Panel A). Figure 2 (Panel B) 
shows the number of studies published 
considering the country of origin of the sample 
analysed. The topic has received considerable  
 

 
attention in Spain and the U.S. (approximately 45% 
and 19% of studies were developed with 
professional or semiprofessional players from 
Spain or America, respectively). More than 50% of 
the papers included only one team, and 15 studies 
(approximately 33%) did not report the number of 
teams analysed. 

The manuscripts were grouped into four 
different topics on the basis of the outcomes 
examined: physiological, physical, 
technical/tactical or combined. The latter group 
corresponded to manuscripts that covered more 
than one outcome (Figure 3). Between 2006 and 
2010, examinations of physiological output in the 
context of training or competition were scarce 
(only three papers were found). The interest in 
technical and tactical characteristics has remained 
reasonably stable over the years, however, a 
substantial increase in the number of studies on the 
physical domain in the last five years has been 
noted. Figure 4 presents the context of data 
collection on the left side. More than 60% of the 
studies investigated physical, physiological, 
technical or tactical outcomes during the match, 
whereas only 15% of the manuscripts focused on 
training sessions. The right side of Figure 4 
describes the classification used to group players 
according to the playing position. Twenty-six 
studies (approximately 55%) classified players as 
guards, forwards or centers, and a negligible 
percentage of studies adopted two (backcourt vs. 
frontcourt: 17%) or five categories (point guards, 
shooting guards, small forwards, power forwards 
or centers: 13%). Six studies used other 
terminologies to define playing positions (e.g., 
point guards, small forwards, power forwards, 
centers (Page et al., 2007); point guards, shooting 
guards, small forwards, centers (Daniel et al., 
2016)). 

Methodological Characteristics 

According to Fox et al. (2017), methods for 
measuring external demands can be classified into 
two major categories: time-motion analysis and 
microtechnology. For microtechnology devices,  
the brand and the sampling rate were also 
retrieved. Twenty-nine manuscripts presented 
data related to physical demands. In twenty-six 
studies, microtechnology devices and time-motion 
analysis were used. One study combined both 
methodological approaches, and two did not  
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report the method used to examine the physical 
demands (Mateus et al., 2015; Zhang et al., 2017). A 
range of physical variables and thresholds were 
used across the studies, as shown in Tables 3 and 
4. Fourteen studies presented total distance 
covered (Bordon et al., 2021; Gamonales et al., 2023; 
Garcia et al., 2020, 2022a, 2022b, 2022c, 2022d; 
Gervasi et al., 2023; Ibanez et al., 2024; Mateus et 
al., 2015; Puente et al., 2017; Saucier et al., 2021; 
Vazquez-Guerro and Garcia, 2021; Zhang et al., 
2017), but only six studies related the distance 
covered per minute (Bondon et al., 2021; 
Gamonales et al., 2023; Garcia et al., 2022b; Ibanez 
et al., 2024; Puente et al., 2017; Vazquez-Guerreo et 
al., 2021; Zhang et al., 2017). Two studies focused 
on the most demanding scenarios, adjusting the 
distance covered for a specific period of time 
(Garcia et al., 2022c, 2022d). High-intensity 
running or high-speed running was reported in 
five studies relative to minutes of playing time 
(Ibanez et al., 2024; Gamonales et al., 2023; Garcia 
et al., 2022b; Puente et al., 2017; Vazquez-Guerrero 
and Garcia, 2022), although the thresholds widely 
varied across studies. Different terminologies have 
been applied to characterize accelerations and 
decelerations (e.g., maximal acceleration, 
intermediate acceleration, low acceleration, high-
intensity acceleration, high-intensity deceleration, 
total acceleration, moderate acceleration, and 
moderate decelerations). Ten studies (Ibanez et al., 
2024; Gamonales et al., 2023; Garcia et al., 2022a, 
2022b, 2022c, 2022d; Puente et al., 2017; Saucier et 
al., 2021; Stone et al., 2022; Trapero et al., 2019) 
evaluated accelerations and decelerations and 
expressed both variables in different units 
(number, number.min−1 m.min−1). The thresholds 
used to define acceleration and deceleration were 
inconsistent in the previously mentioned studies. 

Table 8 highlights the methodological 
approaches used to assess physiological output. 
Eight studies used the heart rate, reported as the 
mean, maximal or the percentage of maximal, to 
measure the physiological responses in basketball 
matches or training sessions (Bordon et al., 2021; 
Daniel et al., 2017; Dehesa et al., 2015; Gamonales  
et al., 2023; Garcia et al., 2022b; Puente et al., 2017; 
Svilar et al., 2018; Vaquera et al., 2008). One study 
expressed the heart rate as a sum of different 
intensity bands (Williams et al., 2021), and two 
studies used the heart rate at the lactate threshold 
as a percentage (Daniel et al., 2016, 2017). The 10- 
 

 
point Borg scale was commonly used to measure 
the rate of perceived exertion (López et al., 2021; 
Sansose et al., 2021; Svilar et al., 2018; Williams et 
al., 2021; Yang, 2024). 

Tables 9 and 10 detail the information 
collected from the technical and/or tactical 
variables. Twelve studies retrieved the data from 
official websites, whereas three manuscripts 
collected the information on the basis of game 
observations. A considerable percentage of the 
technical and tactical papers (75%) did not report 
any statistical variable of data quality. Offensive 
and defensive technical variables were consistent 
across studies, but only two focused on tactical 
actions (Calvo et al., 2017; Courel-Ibánez et al., 
2017). Three studies combined technical variables 
to obtain performance basketball metrics (Sansone 
et al., 2021; Sindik, 2015; Vázquez-Guerrero et al., 
2020). 

Results of the Included Studies 

The information of each study (mean ± 
standard deviation, classification by playing 
position) and the variables of each outcome 
(physical, physiological, technical/tactical) were 
retrieved and combined when possible. 

Physical Variables 

As shown in Tables 3–7, physical outcomes 
were reported across the studies using different 
units (absolute or relativized per time) with 
different thresholds. The total distance covered, 
high-speed and high-intensity running, 
acceleration and deceleration were frequently 
evaluated in basketball players. Consequently, 
studies that presented the mean and standard 
deviation by playing position were combined in 
Figures 5–7. 

Although the studies used different 
methods of reporting the total distance covered 
(quarter, minutes playing, and most demanding 
scenarios) (Garcia et al., 2020, 2022d; Ibanez et al., 
2023; Velazquez et al., 2021), the centers tended to 
cover less distance, on average, than forwards and 
guards. Outside and backcourt positions covered  
more distance than frontcourt and inside positions, 
as shown in Figure 5. 

The mean and standard deviation of high-
speed and high-intensity running are illustrated in 
Figure 6. The results varied according to the 
playing position classification. The relative  
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distance, measured in meters per minute, was 
greater for forwards than for guards and centers 
during the game (Ibanez et al., 2023; Velazquez et 
al., 2021). Moreover, when players were grouped 
as point guards, shooting guards, forwards, power 
forwards, and centers, the relative high-speed 
distance (> 21 km.h−1) was greater in centers (1.18 
m.min−1), whereas the lowest value was obtained 
for point guards (0.77 m.min−1) (Gamonales et al., 
2023). The percentage of high speed (18–21 km.h−1) 
expressed per percentage of total distance covered 
was also greater in centers (3.5%) and forwards 
(3.2%) than in point guards and guards (2.6% in 
both groups). Compared with frontcourt players, 
backcourt players covered a greater distance at 
high speeds.  

Accelerations and decelerations were 
expressed as numbers per quarter, absolute 
frequencies, metres per minute or frequencies, 
while considering the most demanding scenarios 
(Garcia et al., 2020, 2022a, 2022b, 2022d; Ibanez et 
al., 2023). Guards performed more accelerations 
and decelerations than forwards and centers per 
quarter (Garcia et al., 2020), per minute played 
(Ibanez et al., 2024), and when the most intense 
episodes were examined (Garcia et al., 2022d). Two 
studies investigated the absolute number of 
accelerations relative to the most demanding 
scenarios (Garcia et al., 2022a), when relativized to 
minutes of playing time (Garcia et al., 2022b) and 
when players were grouped as backcourt and 
frontcourt. Both studies revealed that backcourt 
players performed more decelerations than 
frontcourt players (Figure 7). 

Physiological Variables 

As illustrated in Figure 8, independently of 
the data collection context (training sessions or 
games), the maximal heart rate (expressed in 
absolute values) was lower in forwards (176 ± 8 
bpm) and centers (177 ± 8 bpm) than in guards (186 
± 12 bpm) (Vaquera et al., 2008). The values were 
lower in power forwards (138 ± 25 bpm) than in 
point guards (149 ± 33 bpm), shooting guards (150 
± 30 bpm), forwards (138 ± 25 bpm), and centers  
(149 ± 26 bpm) (Gamonales et al., 2023). The 
percentage of the maximal heart rate was higher in 
centers (71 ± 13%) than in the remaining positions 
(point guards: 66 ± 14%; shooting guards: 67 ± 14%; 
forwards: 66 ± 13%; power forwards: 64 ± 13%). In 
terms of the mean heart rate values, the lowest  
 

 
value was noted among forwards (151 ± 10 bpm) in 
comparison with guards (163 ± 43 bpm) and 
centers (177 ± 9 bpm) (Vaquera et al., 2008); 
additionally, the power forwards (112 ± 20 bpm) 
had the lowest average heart rate compared with 
point guards (124 ± 28 bpm), shooting guards (123 
± 25 bpm), forwards (123 ± 24 bpm), and centers 
(129 ± 24 bpm) (Gamonales et al., 2023). The heart 
rate values (i.e., percentage of maximal and mean) 
were comparable when the classification by 
playing positions used two groups: outside and 
inside players (Bordon et al., 2021; Garcia et al., 
2022b). 

Data on the session rate of perceived 
exertion were not consistent across studies (Figure 
9). An analysis of 300 training sessions (Svilar et al., 
2018) and two weeks during the preseason 
(Gamonales et al., 2023) revealed that guards 
tended to assign higher values on a 10-point Borg 
scale than forwards and centers. In contrast, 
among ten professional basketball players, the 
weekly training load was comparable in guards 
(105 ± 55 AU) and forwards (107 ± 49 AU) and 
substantially lower in centers (81 ± 39 AU) (Bordon 
et al., 2021). Compared with frontcourt players, 
backcourt players experienced a higher session 
rate of perceived exertion during training sessions, 
whereas this trend was reversed during official 
games (Williams et al., 2021). 

Technical and Tactical Variables 

Game statistics of technical variables were 
reported in absolute values, percentages, 
percentages relative to minutes of playing time, 
and z-scores. Therefore, offensive (i.e., successful 
two points, successful free throws, assists, 
offensive rebounds) and defensive (i.e., defensive 
rebounds, steals) variables were commonly 
reported in the studies included in this review, and 
consequently were combined independently of the 
units used. As previously mentioned, only two 
studies investigated the tactical actions of games, 
and consequently, it is difficult to organize any of 
the results (Calvo et al., 2017; Courtel-Ibanez et al., 
2017). One study concluded that the relationship  
between different playing positions was 
influenced by factors such as passing distance, ball 
reception, and support in defense (Courtel-Ibanez 
et al., 2017). Another investigation focused on 
tactical output and found that outside players were 
more accurate offensively when mismatches lasted  
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less than five seconds (Calvo et al., 2017). 
The accuracy of 2-point shots was systematically 
greater in centers and forwards than in guards 
(Figure 10, Panels A and B). Although substantial 
variability was noted, centers presented higher  
means of free-throw success than guards and 
forwards (Figure 10, Panel C). Assists 
discriminated among playing positions, with  
 

 
guards performing more assists than forwards and 
centers (Figure 11, Panel A). Forwards and centers 
tended to receive more offensive rebounds (Figure 
11, Panel B). With respect to the defensive 
variables, centers and forwards had higher mean 
values of defensive rebounds (Figure 12, Panel A), 
and guards had higher average values of ball steals 
(Figure 12, Panel B). 

 
 

 
 

Table 1. Characteristics of studies included in the present review. 
Study Country Competition Outcome 

examined 
Context of data 
collection (N) 

Classification by playing position (N) Teams 
analysed (N) 

Yang (2024) China State Chinese Basketball 
League 

Physical, 
physiological 

Match  
(n = 18) 

Guards, forwards, centers 1 

Ibáñez et al. (2024) Spain Spanish Professional 
Basketball League 

Physical, 
physiological 

Training session 
(n = 9) 

Guards (n = 3), forwards  
(n = 5), centers (n= 4) 

1 

Madinabeitia et al. 
(2023) 

Spain Spanish Professional 
Basketball League 

Technical Match  
(n = 335) 

Point guards, shooting guards, 
shooting forwards, point forwards, 

centers 

NR 

Gervasi et al. (2023) Italy Italian Professional 
Basketball League 

Physical Match  
(n = 15) 

Point guards (n = 2), guards 
 (n = 4), forwards (n = 5), centers (n = 

2) 

1 

Gamonales et al. (2023) Spain Spanish Professional 
Basketball League 

Physical Training session Point guards (n = 5), shooting guards 
(n = 2), small forwards (n = 4), power 

forwards (n = 1), centers (n = 3) 

1 

Wang and Zheng (2022) US National Basketball 
Association 

Technical Match Point guards (n = 48, shooting guards 
(n = 59), small forwards (n = 54), 

power forwards  
(n = 54), centers (n = 54) 

NR 

Stone et al. (2022) US NCAA Division I Physical Match  
(n = 27) 

Guards (n = 4), forwards  
(n = 3), centers (n = 4) 

NR 

Garcia et al. (2022d) Spain Second Division Spanish 
Basketball League 

Physical Match (n = 17), 
training session 

Guards (n = 7), forwards  
(n = 3), centers (n = 3) 

1 

Garcia et al. (2022c) Spain Second Division Spanish 
Basketball League 

Physical Match  
(n = 11) 

Guards, forwards, centers 1 

Garcia et al. (2022b) Spain Third Division Spanish 
Basketball League 

Physical, 
physiological, 

technical 

Match (n = 6) Backcourt (n = 8), frontcourt  
(n = 6) 

1 

Garcia et al. (2022a) Spain Second Division Spanish 
Basketball League 

Physical Match  
(n = 12) 

Backcourt (n = 5), frontcourt  
(n = 7) 

1 

Williams et al. (2021) Australia Queensland Basketball 
League 

Physical, 
physiological 

Match (n = 18), 
training session 

Backcourt (n = 4), frontcourt  
(n = 4) 

1 

Vázquez-Guerrero and 
Garcia (2021) 

- Spanish Professional 
Basketball League, 

Euroleague 

Physical Match (n = 1) Guards (n = 11), forwards (n = 5), 
centers (n = 5) 

2 

Saucier et al. (2021) US NCAA First Division Physical Match (n = 35), 
training session 

(n = 77) 

Guards (n = 7), forwards  
(n = 4), centers (n = 4) 

1 

Sansone et al. (2021) Spain Semi-professional level1 Physiological, 
technical 

Match, training 
session 

Guards (n = 5), forwards  
(n = 6), centers (n = 3) 

1 

Russel et al. (2021b) US National Basketball 
Association 

Physical Match, training 
session 

Backcourt, frontcourt 1 

Pernigoni et al. (2021) Lithuania Third Division Lithuanian 
Basketball League 

Physical Match (n = 3) Backcourt (n = 6), frontcourt  
(n = 5) 

1 

López et al. (2021) Spain Second Division Spanish 
Basketball League 

Physiological Training session Point guards (n =2), perimeters (n = 
4), inside (n = 4) 

1 

Escudero-Tena et al. 
(2021) 

Spain Spanish Professional 
Basketball League 

Technical  Match  
(n = 327) 

Point guards, shooting guards, 
forwards, power forwards, centers 

NR 

Bordon et al. (2021) Spain Second Division Spanish 
Basketball League 

Physical, 
physiological 

Training session Inside, outside 1 

Heishman et al. (2020) US NCAA First Division Physical Training session 
(n = 22) 

Guards (n = 7), forwards and centers 
(n = 7) 

NR 

       

NR (not reported) 
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Table 2. Characteristics of studies included in the present review. 
Study Country Competition Outcome examined Context of data 

collection (N) 
Classification by playing position (N) Teams 

analysed (N) 
Vázquez-Guerrero 

et al. (2020) 
Spain Spanish Professional 

Basketball League, 
Euroleague 

Technical, physical Match (n = 63), 
training session 

(n = 315) 

Point guards, shooting guards, small 
forwards, power forwards, centers 

1 

Salazar et al. 
(2020) 

- Elite level1 Physical Match (n = 5) Guards (n = 6), forwards (n = 4), centers 
(n = 7) 

NR 

Garcia et al. (2020) Spain Second Division Spanish 
Basketball League 

Physical Match  
(n = 17) 

Guards (n = 7), forwards (n = 3), centers 
(n = 3) 

1 

Ferioli et al. (2020) Italy Italian Professional 
Basketball League, Second 
Division Italian Basketball 

League 

Physical Match  
(n = 10) 

Guards (n = 22), forwards (n = 14), 
centers (n = 8) 

6 

Trapero et al. 
(2019) 

Spain Spanish Professional 
Basketball League, Spanish 

U18 team 

Physical Training session Guards (U18: n = 5, SPBL: n = 5), 
forwards (U18: n = 5, SPBL: n = 4), 

centers (U18: n = 2, SPBL: n = 3) 

2 

Vázquez-Guerrero 
al. (2018) 

Spain Spanish Professional 
Basketball League 

Physical Match (n = 2) Point guards (n = 4), shooting guards (n 
= 6), power forwards (n = 4), centers (n = 

5) 

1 

Svilar et al. (2018) - Spanish Professional 
Basketball League, 

Euroleague 

Physical, 
physiological 

Training 
sessions  
(n = 300) 

Guards (n = 4), forwards (n = 4), centers 
(n = 3) 

1 

Gomez et al. 
(2018) 

Spain Spanish Professional 
Basketball League 

Technical Match  
(n = 104) 

Guards (n = 32), forwards (n = 32), 
centers (n = 8) 

NR 

Zhang et al. (2017) US National Basketball 
Association 

Technical Match  
(n = 699) 

Guards (n = 59), forwards (n = 140), 
centers (n = 59) 

NR 

Puente et al. (2017) Spain Tournament (different 
competitive levels) 

Physical, 
physiological 

Match Guards (n = 8), forwards (n = 8), centers 
(n = 9) 

NR 

Daniel et al. (2017) Brazil Brazil National League Physiological Match  
(n = 1) 

Point guards, shooting guards, small 
forwards, power forwards, centers 

NR 

Courte-Ibáñez et 
al. (2017) 

US National Basketball 
Association 

Technical, tactical Match  
(n = 25) 

Point guards, shooting guards, shooting 
forwards, power forwards, centers 

NR 

Calvo Lorenzo et 
al. (2017) 

Spain Spanish Professional 
Basketball League 

Tactical Match  
(n = 40) 

Outside (n = 30), inside (n = 26) NR 

Torres Ronda et al. 
(2016) 

Spain Spanish Professional 
Basketball League 

Physical Match (n = 7), 
training session 

(n = 32) 

Point guards (n = 3), wingers (n = 6), 
centers (n = 5) 

1 

Daniel et al. (2016) Brazil Brazil National League Physiological Match (n = 6) Point guards (n = 2), shooting guards (n 
= 2), small forwards (n = 2), centers (n = 

3) 

1 

Sindik (2015) Croatia A-1 Croatia Basketball 
League 

Technical Match  
(n = 16) 

Guards (n = 47), forwards and centers (n 
= 27) 

9 

Scanlan et al. 
(2015) 

Australia Queensland Basketball 
League 

Physical Match (n = 3) Backcourt (n = 5), frontcourt (n = 7) 1 

Mateus et al. 
(2015) 

US National Basketball 
Association 

Technical, physical Match  
(n = 712) 

Guards (n = 180), forwards (n = 174), 
centers (n = 120) 

NR 

Dehesa et al. 
(2015) 

Spain Second Division Spanish 
Basketball League 

Physiological Training session 
(n = 12) 

Guards (n = 2), forwards (n = 5), centers 
(n = 4) 

1 

Scanlan et al. 
(2011) 

Australia Queensland Basketball 
League 

Physical  Match (n = 2) Backcourt (n = 5), frontcourt (n = 5) NR 

Sindik and Jukic 
(2011) 

Croatia A-1 Croatia Basketball 
League 

Technical Match  
(n = 16) 

Point guards (n = 18), shooting guards (n 
= 29), small forwards (n = 10), power 

forwards and centers (n = 17) 

9 

Escalante et al. 
(2010) 

- European 
Basketball Championship 

Technical Match  
(n = 54) 

Guards (n = 77), forwards (n = 69), 
centers (n = 46) 

NR 

Vaquera et al. 
(2008) 

Spain Spanish Professional 
Basketball League 

Physiological Match (n = 5) Point guards (n = 2), forwards (n = 3), 
centers (n = 3) 

1 

Sampaio et al. 
(2008) 

- Euroleague Technical Match  
(n = 225) 

Guards (n = 493), forwards (n = 485), 
centers (n = 233) 

NR 

Page et al. (2007) US National Basketball 
Association 

Technical Match  Point guards, small forwards, power 
forwards, centers 

29 

Sampaio et al. 
(2006) 

US, Spain, 
Portugal 

National Basketball 
Association, Spanish 

Professional Basketball 
League, Portuguese 
Professional League 

Technical Match  
(n = 12)  

Guards (n = 75), forwards (n = 80), 
centers (n = 54) 

NR 

1 Competition was not reported. U18 (Under-18); SPBL (Spanish Professional Basketball League); NR (not reported) 
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Table 3. Methodological approaches of studies focused on physical performance. 
Study Methods used to measure external demands Units Variable Threshold 

Yang (2024) Microtechnology (Catapult 
 S7 device, 100 Hz) 

 Jumps LI < 20 cm 

   Jumps MI 20–40 cm 
   Jumps HI > 40 cm 
   HI accelerations - 
   HI decelerations - 
   COD left - 
   COD right - 
  n.min−1 LI events 1.5–2.5 m.s−2 
   MI events 2.6–3.5 m.s−2 
   HI events > 3.5 m.s−2 
  AU Player load  
  AU.min−1   
     
Ibanez et al. (2024) Microtechnology (WIMU PRO) m.min−1 Distance covered - 
   Walk 0–6 km.h−1 
   Jog  6–12 km.h−1 
   Run  12–18 km.h−1 
   High intensity run  18–21 km.h−1 
   Sprint 21–24 km.h−1 
   Maximum sprinting  > 24 km.h−1 
  km.h−1 Maximal speed - 
   Average speed - 
  n.min−1 Acceleration > 0.1 m.s−2 
  m.min−1 Acceleration  
  n.min−1 Deceleration > −0.1 m.s−2 
  m.min−1 Deceleration  
  m.s−2 Maximal acceleration - 
  m.s−2 Maximal deceleration - 
  AU.min−1 Player load - 
  n.min−1 Jumps - 
     
Gervasi et al. 
(2023) 

TMA meters Distance covered - 

  % TT Stand 0–0.7 km.h−1 
   Walk 0.8–6 km.h−1 
   Jog 6.1–12 km.h−1 
   Low speed 12–15 km.h−1 
   Moderate speed 15.1–18 km.h−1 
   High speed 18.1–21 km.h−1 
   Maximal speed > 21.1 km.h−1 
   Maximal acceleration ≥ 3.1 m.s−2 
   High acceleration 2.1–3 m.s−2 
   Intermediate acceleration 1.1–2 m.s−2 
   Low acceleration 0.1–1 m.s−2 
   Low deceleration –0.99–0 m.s−2 
   Intermediate deceleration –1.99–1 m.s−2 
   High deceleration ≤ −3–2 m.s−2 
   Maximal deceleration < −3 m.s−2 
     
Gamonales et al. 
(2023) 

Microtechnology (WIMU PRO) m.min−1 Distance covered - 

  m.min−1 Explosive distance > 1.12 m.s−2 
  n.min−1 Acceleration - 
  n.min−1 Deceleration - 
  m.min−1 Distance high-speed running > 21 km.h−1 
  m.s−2 Maximal acceleration - 
  m.s−2 Maximal deceleration - 
  km.h−1 Average speed - 
  km.h−1 Maximal speed - 
  AU Player load  - 
  number Jumps . 

TMA: time motion-analysis; % TT: percentage of total time; LI: low intensity; MI: moderate intensity;  
HI: high intensity; AU: arbitrary units; COD: change of direction 
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Table 4. Methodological approaches of studies focused on physical performance. 
Study Methods used to measure external demands Units Variable Threshold 

Stone et al. 
(2022) 

Microtechnology 
(IMU, KINEXON 

 Precision Technologie, 20-Hz) 

AU Total mechanical loads  

  total load Jumps > 0.3 s 
  number Acceleration > 1.5 m.s−2 
  number Deceleration < 1.5 m.s−2 
  mi.h−1 Average speed - 
     
Garcia et al. 
(2022d)1 

Microtechnology (WIMU PRO, 100-Hz, 10-Hz 
GPS) 

meters Distance covered  

  meters Distance covered at >18 km.h−1  
  meters Distance acceleration ≥ 2 m.s−2 
  meters Distance deceleration ≤ –2 m.s−2 
  number Acceleration ≥ 2 m.s−2 
  number Deceleration ≤ –2 m.s−2 
     
Garcia et al. 
(2022c)2 

Microtechnology (WIMU PRO, 100-Hz, 10-Hz 
GPS) 

meters Distance covered - 

  meters Distance covered at >18 km.h−1 - 
  meters Distance covered at >21 km.h−1 - 
  number Sprints  > 18 km.h−1 
  number Sprints > 21 km.h−1 
  number Accelerations > 3 m.s−2 
  number Decelerations < 3 m.s−2 
     
     
Garcia et al. 
(2022b) 

Microtechnology (WIMU PRO, 100-Hz, 10-Hz 
GPS) 

m.min−1 Distance covered - 

  m.min−1 High-speed running - 
  n.min−1 Accelerations > 3 m.s−2 
  n.min−1 Decelerations < 3 m.s−2 
     
Garcia et al. 
(2022a) 

Microtechnology (WIMU PRO, 100-Hz, 10-Hz 
GPS) 

meters Distance covered - 

  meters Distance covered at >18 km.h−1 - 
  number Accelerations > 3 m.s−2 
  number Decelerations < 3 m.s-2 
     
Williams et al. 
(2021) 

Microtechnology (OptimEye s5, Catapult 
Innovation) 

AU Player load - 

  AU.min−1  - 
  number HI inertial movement analysis  > 3.5 m·s−2 
  n.min−1  > 3.5 m·s−2 
  number Inertial movement analysis - 
     
Saucier et al. 
(2021) 

Microtechnology 
(model and sampling rate was not specified) 

km Distance covered - 

  m.s−1 Average speed - 
  m.s−1 Average maximal speed - 
  number Jumps - 
  number Accelerations ≥ 1.42 m.s−2 
  number Decelerations ≤ 1.42 m.s−2 
  number High accelerations ≥ 3.5 m.s−2 
  number High decelerations ≤ 3.5 m.s−2 

AU: arbitrary units; HI: high intensity; 1 data considered peak physical demands over 60 s; 2 data were 
captured and analysed over different periods of time of most demanding scenarios (30, 60, 120, 180,  

and 300-s rolling averages) 
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Table 5. Methodological approaches of studies focused on physical performance. 
Study Methods used to measure external demands Units Variable Threshold 

Russel et al. 
(2021b)1 

Microtechnology (inertial measurement unit, 
Catapult T6, 100-Hz) 

- Integrated load - 

     
Pernigoni et al. 
(2021)2 

TMA - Sprint - 

  - HI specific movements - 
  - Jump - 
 Microtechnology (IMUs, Clearsky T6, Catapult 

Innovation) 
AU Player load - 

  AU.s−1   
  seconds   
     
Bordon et al. 
(2021) 

Microtechnology (Polar Team Pro) meters Distance covered3 - 

   Distance covered at 13.0–17.9 
km.h−1 

- 

   Distance covered at 18.0–20.9 
km.h−1 

- 

   Distance covered at 21.0–22.9 
km.h−1 

- 

   Distance covered at >23 km.h−1 - 
   Average speed - 
  number Sprints  
     
Heishman et al. 
(2020) 

Microtechnology (Catapult Sport OptimEye 
T6 IMU system) 

AU Player load - 

  AU.min−1  - 
  AU 2-Demensional player load  - 
   1-Demensional player load - 
   HI Inertial Movement Analysis 1.5–2.5mꞏs−1 
   MI inertial Movement Analysis 2.5–3.5mꞏs−1 
   LI Inertial Movement Analysis > 3.5mꞏs−1 
  number Jump  
Vázquez-
Guerrero et al. 
(2020) 

Microtechnology 
(WIMU PRO, 100-Hz) 

AU Player load - 

  meters Distance covered - 
  number Jumps  > 5 G’s forces 
   HI accelerations > 2 m.s−2 
   HI decelerations < –2 m.s−2 
     
Salazar et al. 
(2020) 

Microtechnology (T6 devices, Catapult, 100 
Hz) 

n.min−1 Total forward acceleration > 3.5 m.s−2 

   HI acceleration > 3.5 m.s−2 
   Total deceleration < 3.5 m.s−2 
   Jumps > 0.4 m 
   HI jumps - 
   Rightward/leftward lateral  - 
   HI rightward/leftward lateral 

movements 
- 

     

TMA: time motion-analysis; AU: arbitrary units; 1 the study of Russel et al. (2021b) used different systems of
measuring external load: ultrawideband (UWB), local positioning system (Catapult ClearSky, Catapult 

Sports, Melbourne, Australia) and inertial measurement unit (Catapult T6, Catapult sports, Melbourne, 
Australia) which were combined with match data from an OT system (Second Spectrum, Los Angeles, United

States; 2 the study of Pernigoni et al. (2021) combined TMA and microtechnology in the same analysis 
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Table 6. Methodological approaches of studies focused on physical performance. 
Study Methods used to measure external demands Units Variable Threshold 

Garcia et al. 
(2020) 

Microtechnology (WIMU PRO, 100-Hz, 10-
Hz GPS) 

km.h−1 Peak velocity - 

  meters Distance covered - 
  meters Distance at >18 km.h-1 - 
  AU Player load - 
  number Accelerations > 2  m.s−2 
  number Decelerations < 2 m.s−2 
  number Jumps > 3 G’s forces 
  number Impacts > 8 G’s forces 
     
Ferioli et al. 
(2020) 

TMA n.min−1 REC - 

  % of LT LI specific movements - 
   MI specific movements - 
   HI specific movements - 
     
Trapero et al. 
(2019) 

Microtechnology (WIMU PRO) - Maximal accelerations - 

   Maximal decelerations - 
   Average accelerations Jumps and impacts 

> 5 G’s forces 
   Average deceleration Jumps and impacts 

> 5 G’s forces 
  n.min−1 Accelerations - 
   Decelerations - 
     
Vázquez-
Gerrero et al. 
(2018) 

Microtechnology (Triaxial accelerometer, 
model ADXL326, 100-Hz) 

number Moderate accelerations < 3.0 m.s−2 

   Moderate decelerations < 3.0 m.s−2 
   Maximal accelerations > 3.0 m.s−2 
   Maximal decelerations > 3.0 m.s−2 
     
     
Svilar et al. 
(2018) 

Microtechnology (Catapult Innovations S5, 
100-Hz) 

number Total forward acceleration > 3.5 m.s−2 

   HI acceleration > 3.5 m.s−2 
   Total deceleration < 3.5 m.s−2 
   Jumps > 0.4 m 
   HI jumps - 
   Rightward/leftward lateral  - 
   HI rightward/leftward lateral 

movements 
- 

     
Zhang et al. 
(2017) 

- mi.min−1 Distance covered - 

   Average speed - 
     
     

TMA: time motion-analysis; AU: arbitrary units; REC: recovery 
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Table 7. Methodological approaches of studies focused on physical performance. 
Study Methods used to measure external demands Units Variable Threshold 

Puente et al. 
(2017) 

Microtechnology (GPS, SPI PRO X, 15-Hz) m.min−1 Distance covered   

   Stand/walk ≤ 6 km.h−1 
   Jog 6.1–12 km.h−1 
   Run 12.1–18 km.h−1 
   High-speed running 18.1–24 km.h−1 
   Maximal speed running1 > 24 km.h−1 
   Sprint > 18 km.h−1 
   Accelerations - 
   Decelerations - 
     
Torres-Ronda et 
al. (2016) 

TMA seconds LI specific movements < 6 km.h−1 

  occurrences.min−1 (LT) MI specific movements 6–9 km.h−1 
  % of LT HI specific movements > 9 km.h−1 
   Stand - 
   Walk - 
   Jog/run - 
   Sprint - 
   Jump - 
   Static exertion  - 
     
Scanlan et al. 
(2015) 

TMA counts.min−1 Stand/walk < 3.6 km.h−1 

  s.min−1 Jog 3.61–10.8 km.h−1 
  m.min−1 Run 10.8–25.2km.h−1 
   Sprint > 25.2 km.h−1 
   LI shuffle defensive stance < 7.2 

km.h−1 
   HI shuffle offensive stance > 7.2 km.h−1 
   Dribble - 
   Jump2 - 
   Upper body2 - 
   Total of actions - 
     
Mateus et al. 
(2015) 

- meters Distance covered - 

  km.h−1 Average speed - 
     
Scanlan et al. 
(2011) 

TMA seconds Stand/walk 0–1.0 m.s−2 

  meters Jog 1.1–3.0 m.s−2 
   Run 3.1–7.0 m.s−2 
   Sprint >7.0 m.s−2 
   LI shuffle ≤ 2.0 m.s−2 
   HI shuffle > 2.0 m.s−2 
   Dribble  - 
   Jump - 
   Upper body - 
   Total of actions - 
     

TMA: time motion-analysis; % LV: percentage of live time; 1 maximal speed was also collected in km.h−1; 2 duration
(s.min−1) and distances (m.min-1) were not obtained for jumps and upper body movements 
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Table 8. Methodological approaches of studies focused on physiological output. 
Study Methods used to measure external demands 

HR: avg, max HR: TRIMP, IntZon RPE, effort intensity RPE, session 
Yang et al. (2024)    × 

Gamonales et al. (2023) ×    
Garcia et al. (2022b) ×    

Williams et al. (2021)  × × × 
Sansone et al. (2021)    × 
López et al. (2021)   × × 

Bordon et al. (2021) ×    
Svilar et al. (2018) ×  × × 

Puente et al. (2017) ×    
Daniel et al. (2017) × ×   
Daniel et al. (2016)  ×   
Dehesa et al. (2015) ×    

Vaquera et al. (2008) ×    

HR: heart rate; avg: average; max: maximal; TRIMP: training impulse; IntZon: intensity zone;  
RPE: rate of perceived exertion 

 
 

Table 9. Methodological approaches of studies focused on technical and tactical performance. 
Study Source of data Data quality Offensive variables Defensive variables 

Madinabeitia et al. 
(2023) 

Box-score NR Points, successful free throws, 
unsuccessful free throws, successful 2-
point field-goals, successful  
3-point field-goals, unsuccessful  
2-point field-goals, unsuccessful  
3-point field-goals, dunks, fouls 
received, offensive rebounds, dunks, 
fouls received, offensive rebounds, 
blocks received 

Fouls committed, defensive 
rebounds, blocks made, 
steals 

Wang and Zheng 
(2021) 

Box-score NR
  

Successful field goal  

Sansone et al. (2021)1 Game observation NR Points, assist, fouls received, 
unsuccessful field goals, unsuccessful 
free throws, turnovers, shots rejected 

Steals, blocks, fouls 
committed, fouls committed 

Escudero-Tena et al. 
(2021) 

Box-score NR Successful 2-point field-goals, 
successful 3-point field-goals, 
successful free throws, 2-point field 
goals attempted, 3-point field goals 
attempted, free-throws attempted, 
offensive rebounds, assists, dunks, 
fouls received 

Defensive rebounds, steals, 
blocks, fouls committed  

Vázquez-Guerrero et 
al. (2020)1 

NR NR Points, assists, field goals attempted, 
free throws attempted, fouls received, 
missed field goals, shots rejected, 
missed free throws, assists, offensive 
rebounds 

Steals, blocks, fouls 
committed, turnovers, 
defensive rebounds 

Gomez et al. (2018) Box-score ICC = 1.0 Free-throws  
Zhang et al. (2017) Box-score ICC = 1.0 (free 

throws, two-and  
three-pointers, 
offensive and 
defensive 
rebounds, 
turnovers,  
steals, blocks, 
personal fouls, 
passes; ICC = 
0.91 (assists, 
touches) 

Successful 2-point field-goals, 
successful 3-point field-goals, 
successful free throws, 2-point field 
goals attempted, 3-point field goals 
attempted, free-throws attempted, 
offensive rebounds, touches, passes, 
assists 

Defensive rebounds, steals, 
blocks 

Courel-Ibánez et al. 
(2017) 

Systematic 
observation, video 

analysis 

Multi-rater k free 
index, Cohen’s 
Kappa > 0.87 

Pass, reception  

Calvo et al. (2017) Systematic 
observation,  video 

analysis 

NR This study analysed mismatch situations after screening considering the 
effectiveness of attackers and defenders.  

Sindik (2015)1 Box-score NR Successful 2-point field-goals, 
successful 3-point field-goals, 
successful free throws, offensive 
rebounds, assists, turnovers 

Defensive rebounds, steals, 
blocks, personal fouls 

NR: not reported; r: reliability coefficient; ICC: intra-class correlation coefficient 
1 Variables were combined to estimate indexes of performance 
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Table 10. Methodological approaches of studies focused on technical and tactical performance. 
Study Source of data Data quality Offensive variables Defensive variables 

Mateus et al. (2015) Box-score NR Successful 2-point field-goals, 
successful 3-point field-goals, 
successful free throws, 2-point field 
goals attempted, 3-point field goals 
attempted, free-throws attempted, 
offensive rebounds, touches, 
passes, assists 

Steals, blocks, personal fouls 

Sindik and Jukić 
(2011)1 

Box-score NR Successful 2-point field-goals, 
successful 3-point field-goals, 
successful free throws, turnovers, 
unsuccessful 2-point field-goals, 
unsuccessful 3-point field-goals, 
unsuccessful free throws, assists, 
offensive rebounds, turnovers 

Defensive rebounds, fouls, steals, 
blocks 

Escalante et al. (2010) Box-score NR Successful 2-point field goals, 
successful 3-point field goals, 
successful free throws, offensive 
rebounds, assists, turnovers 

Defensive rebounds, fouls, steals, 
blocks 

Sampaio et al. (2008) Box-score r > 0.92  Assists, offensive rebounds, 
successful 2-point field-goals, 
successful 3-point field-goals, 
successful free throws, 
unsuccessful 2-point field-goals, 
unsuccessful 3-point field-goals, 
unsuccessful free throws 

Blocks, defensive rebounds, fouls, 
steals 

Page et al. (2007) Box-score NR Assists, turnovers, free throws 
made, free throw percentage, field 
goals made, field goal percentage, 
offensive rebounds, points 

Steals, defensive rebounds, fouls 

Sampaio et al. (2006) Box-scores NR Assists, offensive fouls, successful 
2-point field-goals, successful 3-
point field-goals, successful free 
throws, turnovers, unsuccessful 2-
point field-goals, unsuccessful 3-
point field-goals, unsuccessful free 
throws 

Blocks, fouls 

NR: not reported; r: reliability coefficient 

 

   
Figure 1. Flowchart of the review process. 
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Figure 2. Number of studies published by year (panel A) and according to the country of the origin of the 
sample (panel B). 

Note: On panel B two studies combined data from Euroleague and Spanish Professional Basketball league (Vazquez-
Guerrero and Garcia, 2020; Svilar et al., 2018), two studies (Escalante et al., 2010; Sampaio et al., 2008) used data 
exclusively from Euroleague or the European Basketball Championship and were classified as “not applicable”, one 

study did not report the country (Salazar et al., 2020) 
 
 
 

 
Figure 3. Number of papers (grouped in 5-year periods) about physiological,  

physical and tactical/technical variables.  
Tech/Tact: technical/tactical 
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Figure 4. Number of papers considering the context of data collection  

and the classification by the playing position. 
Note: “Combined” refers to studies that examined the outcomes in training and competitions.  

The classification of the playing position considered the three most frequent  
categories found in literature. The remaining categories were classified as “others”. 

G: guards; F: forwards; C: centers; PG: point guards; SG: shooting guards; SF: small forwards; PF: power forwards 
 

 
Figure 5. Descriptive statistics (mean ± standard deviation) of total distance covered by the playing position. 

1 Distance covered per minute and quarter (m.min-1.quarter-1); 2 Distance covered per minutes (m.min-1);  

3 Distance covered considering the most demanding 1-min scenario; 4 Distance covered  
considering the most demanding 30-s scenario 
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Figure 6. Descriptive statistics (mean ± standard deviation) of distance in high-speed 

running covered by the playing position. 
1 Distance covered per minutes (m.min-1); 2 Distance covered per % of total distance 

 

 
Figure 7. Descriptive statistics (mean ± standard deviation) of accelerations (panel A)  

and decelerations (panel B). 
1 Number per minute and quarter (number.min−1.quarter−1); 2 Number considering the most demanding 1-min scenario; 

3 Distance covered per minutes (m.min−1); 4 Number considering the most demanding 30-s scenarios 
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Figure 8. Descriptive statistics (mean ± standard deviation) of the maximal and the mean heart rate. 

1 Studies expressed the heart rate in absolute values (beats.min−1); 2 Studies expressed the heart rate  
as the percentage of maximal value 

 

 
Figure 9.  Descriptive statistics (mean ± standard deviation) of the session rating of perceived exertion.  

AU: arbitrary units 
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Figure 10. Descriptive statistics (mean ± standard deviation) of successful 2-point shots  

(panels A and B) and free-throws (panel C). 
Panel A: 1 Portuguese Professional Basketball League; 2 Spanish Professional Basketball League; 3 National Basketball 
Association; 4 Strong teams;  5Weak teams. Note: The data from Sampaio et al. (2006) and Zhang et al. (2017) were 

presented per minutes of playing time.  Panel B: 1 Home teams; 2 Away teams; 3 Close games; 4 Balanced games; 5 
Unbalanced games. Note: The data from Sampaio et al. (2008) and Escalante et al. (2010) were presented per minutes of 

playing time. Panel C: 1 Portuguese Professional Basketball League; 2 Spanish Professional Basketball League; 3 
National Basketball Association; 4 Strong teams; 5 Weak teams. The data from Sampaio et al. (2006) and Zhang et al. 

(2017) were presented per minutes of playing time 
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Figure 11. Descriptive statistics (mean ± standard deviation) of assists (panel A)  

and offensive rebounds (panel B). 
Panel A: 1 Portuguese Professional Basketball League; 2 Spanish Professional Basketball League; 3 National Basketball 
Association; 4 Strong teams; 5 Weak teams. Note: The data from Sampaio et al. (2006) and Zhang et al. (2017) were 
presented per minutes of playing time. Panel B: 1 Portuguese Professional Basketball League; 2 Spanish Professional 

Basketball League; 3 National Basketball Association; 4 National players; 5 Foreign players. Note: The data of Sampaio et 
al. (2006) and Madinabeitia et al. (2023) were presented per minutes of playing time. Alfonso et al. (2009) and Sindink 

et al. (2015) did not report the method to normalize data 
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Figure 12. Descriptive statistics (mean ± standard deviation) of defensive rebounds (panel A)  

and steals (panel B). 
Panel A: 1 Portuguese Professional Basketball League; 2 Spanish Professional Basketball League; 3 National Basketball 
Association; 4 Strong teams; 5 Weak teams. Note: The data from Sampaio et al. (2006) and Zhang et al. (2017) were 
presented per minutes of playing time. Panel B: 1 Portuguese Professional Basketball League; 2 Spanish Professional 

Basketball League; 3 National Basketball Association; 4 Strong teams; 5 Weak teams. The data of Sampaio et al. (2006), 
Madinabeitia et al. (2023) and Zhang et al. (2017) were presented per minutes of playing time. Alfonso et al. (2009) 

and Sindink et al. (2015) did not report the method to normalize data 
 
 
 
 
Discussion 

This scoping review brings together a wide 
range of research on the physical, physiological, 
and technical/tactical demands placed on male 
basketball players across different playing 
positions. Substantial differences according to the  
 

playing position were noted in basketball 
demands. While many studies have examined 
these factors, there are noticeable inconsistencies in 
how they approach key variables, use terminology, 
and apply measurement techniques. These 
discrepancies make it difficult to develop clear, 
standardized guidelines for coaches and  
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performance staff to follow. Despite these 
challenges, this review sheds light on important  
trends regarding the demands placed on different 
playing positions, providing valuable insights that 
can help inform more position-specific training 
and game strategies. 

Physical Demands 

This systematic scoping review revealed a 
significant increase in the study of physical 
demands by playing position, with more than 75% 
of the studies published in the last four years. Five 
studies used time-motion analysis to monitor 
physical demands (Ferioli et al., 2020; Gervasi et al., 
2023; Pernigoni et al., 2021; Scanlan et al., 2015; 
Torres-Ronda et al., 2016). The movements 
analysed in these studies were organized into two 
different groups: locomotion movements and 
basketball-specific movements. Examples of 
locomotion movements are standing, walking, 
high-speed running, and sprinting. Basketball-
specific movements were defined as jumping and 
shuffling; however, inconsistencies were noted in 
the variables investigated across the studies. For 
example, one study combined standing and 
walking in the same zone (Scanlan et al., 2015), 
another study separated both variables and 
described specific thresholds (Gervasi e et al., 
2023), and two studies combined different 
movement categories and classified them as low-
specific movements (Ferioli et al., 2020; Torres-
Ronda et al., 2016). Justifying the movement 
categories used in time-motion analysis studies is 
an additional problem. Three studies (Ferioli et al., 
2020; Pernigoni et al., 2021; Torres-Ronda et al., 
2016) mentioned a highly cited study on the topic 
(McInnes et al., 1995), which did not describe any 
rationale for the development of the eight 
movement categories (stand/walk, jog, run, stride, 
sprint, low shuffle, medium shuffle, high shuffle, 
jump) (McInnes et al., 1995). The remaining studies 
(Gervasi et al., 2023; Scanlan et al., 2015) justified 
the use of specific thresholds on the basis of not 
only basketball samples but also other team sports 
(Barbero-Alvarez et al., 2008; Van Gool et al., 2013). 
Video-technique analysis to describe the physical 
demands and basketball patterns also varied 
across studies (Ferioli et al., 2020; Gervasi et al., 
2023; Pernigoni et al., 2021; Scanlan et al., 2015; 
Torres-Ronda et al., 2016). Nevertheless, the data 
obtained varied according to the software used; it  
 

 
should be noted that using such software is 
impractical for training routines and load 
monitoring, as it requires a specialized analyst,  
and, consequently, is associated with human error 
(Fox et al., 2017). With this in mind, more 
sophisticated measures of physical demands have 
been recently applied to monitor basketball players 
(i.e., local position systems (Salazar et al., 2020; 
Svilar et al., 2018; Williams et al., 2021; Yang, 2024) 
and microsensors (Garmonales et al., 2023; Garcia 
et al., 2022a, 2022b, 2022c, 2022d; Ibañez et al., 
2024)). However, there was no consistency in 
identifying zones and reporting intensity threshold 
devices. Moreover, the use of microtechnology 
devices is also questionable. For example, five 
studies did not report a justification for the use of 
particular thresholds (Garmonales et al., 2023; 
Garcia et al., 2022a; Ibañez et al., 2024; Saucier et al., 
2021; Stone al., 2021). Given the inconsistencies 
among the studies, the limitations of the time-
motion analysis techniques, and the fact that the 
definition of thresholds relies on manufacturers’ 
instructions, comparisons of the results regarding 
playing positions were limited (Russell et al., 
2021a). 

The combination of data derived from 
microtechnology suggested that guards and 
forwards covered more distance than centers. 
When players were grouped into backcourt and 
frontcourt players, three studies showed that 
backcourt or outside players covered more 
distance in training and competition than 
frontcourt or inside players (Bordon et al., 2021; 
Garcia et al., 2022a, 2022c). The high-speed and 
high-intensity running mean values were greater 
for forwards than guards and centers. In 
opposition, the accelerations and decelerations 
tended to be greater in guards than in forwards 
and centers. The higher levels of high-speed 
running or intense activity observed in forwards 
can be attributed to their repeated involvement in 
one-on-one situations, rebounds, and ball and off-
screening scenarios (Ferioli et al., 2020). The 
specificity of playing roles in basketball is critical, 
where guards require quick actions and decision-
making, forwards are more focused on shooting 
and other related actions far and near the basket, 
and centers cover a wider range of group 
behaviours (screen on and off the ball, pivoting or 
shooting out of the paint). These findings provide 
valuable insights into the design of training  
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sessions (Schelling et al., 2013). However, 
inconsistencies between the studies should be 
highlighted. The study of Ibanez et al. (2024) 
stated, “For subsequent analysis and comparison  
between groups, all variables were normalized to the 
same unit of time (minutes)” (p. 3). A similar 
description was used by Gamonales et al. (2023) to 
quantify the physical demands of the preseason 
period in elite Spanish basketball players. It is not 
apparent whether the normalization of physical 
variables considered the time when the player was 
actively involved in the play or only recorded 
when the game clock was running (i.e., the 
traditional definition of minutes played). In 
contrast, Ferioli et al. (2020) defined live time as 
“game activity when the game clock was running”. A 
review of male basketball players suggested that 
physical demands should be analysed taking into 
account live and total duration methods 
(Stojanovic et al., 2018); however, studies that have 
adopted both approaches are scarce. The 
importance of similar methodologies for 
determining and reporting duration is central 
when comparing data among studies (Tuttle et al., 
2024). 

Physiological Demands 

Studies that have compared the effects of 
the playing position on physiological demands are 
less extensive. Most of the data described a global 
description of the heart rate during training 
sessions or games (mean heart, maximal heart, 
percentage of maximal heart rate). The global 
maximal and mean heart rate values were 
systematically lower in guards and forwards than 
in centers. Although heart rate monitoring allows 
continuous evaluation of exercise intensity (Fox et 
al., 2017), it is affected by several factors 
(psychological, nutritional, and environmental) 
and the heart rate response is delayed during 
intermittent high-intensity activities which are 
specific for basketball (Berkelmans et al., 2018; 
Mancha-Triguero et al., 2019; Russell et al., 2021a), 
which may lead to an underestimation of exercise 
intensity. As a result, the heart rate should not be 
used exclusively to monitor physiological 
demands; instead, it should be combined with 
other physical or physiological outcomes (Garcia et 
al., 2022b; Lima-Alves et al., 2021). For example, 
physiological demands of basketball small-sided 
games (i.e., 3 vs. 3) demonstrated comparable  
 

 
average values for the mean heart rate (expressed 
as a percentage of the maximal heart rate) across 
different game formats, including man-to-man 
defense in a full court, man-to-man defense in a 
half court, and with a reduced shot clock. These  
results suggest that small-sided games are effective 
for developing aerobic performance. On the other 
hand, small-sided games differ in the time spent in 
high acceleration zones, sprints, and jumps, 
indicating that these formats are distinct from the 
activities involved in formal games (Bredt et al., 
2020). Therefore, assessing the physical and 
physiological demands of basketball is essential for 
managing training loads and addressing various 
aspects of basketball performance (Scanlan et al., 
2014). Rates of perceived exertion or training load 
models based on heart rate values (i.e., training 
individual impulses) have also been investigated 
considering the effect of the playing position; 
however, the moment of the season assessed, and 
the periods of assessment varied considerably 
(Lopez et al., 2021; Svilar et al., 2018; Torres-Ronda 
et al., 2016). 

Technical and Tactical Demands 

The technical variables differed across 
basketball positions. Studies included in the 
present review indicate that centers are the most 
successful position in two-point and one-point 
shooting and present better statistics in offensive 
and defensive rebounds. The guards are decisive in 
assisting and stealing the ball. Therefore, shooting 
training, particularly from the free-throw line, 
should be a priority for coaches, as guards typically 
show better steal statistics. Additionally, 
optimizing decision-making and passing training 
is essential for centers. Variations in the different 
technical variables should be noted, which may 
explain the data quality omissions. Importantly, 
authors assessed and reported data validity even 
when the data were extracted from an official 
platform (Zhang et al., 2017). Similarly, in terms of 
physical demands, the reporting and 
standardization of technical variables need to be 
clarified. An extensive number of technical 
variables were systematically reported across the 
studies. The standardization of the technical 
variables should also be uniform. Mateus et al. 
(2015) compared guards, forwards and centers on 
eleven technical variables, and reported the mean 
and standard deviation of the coefficient  
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variability. Seventeen performance game actions 
were transformed into standardized z-scores 
(Zhang et al., 2017), adjustments for playing time 
were made in other studies (Escalante et al., 2010; 
Sampaio et al., 2006), and offensive and defensive 
actions were combined to define performance  
metrics (Daniel et al., 2016; Garcia et al., 2022b; 
Saucier et al., 2021). The excessive number of 
technical variables examined and the different 
types of reporting need careful revision. 

Limitations and Future Directions 

The current scoping review highlights 
essential data and practical implications for 
basketball coaches, conditioning staff, and 
researchers; however, limitations need to be 
recognized when the findings of this study are 
interpreted. First, studies written solely in English, 
Portuguese or Spanish were included in the 
present review. Second, physical data were 
obtained from different technologies (video time-
motion analysis, microtechnology). The definitions 
of movement categories, thresholds, and 
approaches used to relativize physical variables 
varied widely across the studies. Consequently, a 
consensus statement about which variables and 
thresholds should be used is central to assessing 
basketball demands accurately. Third, 
physiological demands were mainly examined 
solely via a global heart rate measurement, which 
has limitations. Future studies must combine heart 
rate measurements with other physiological or 
physical indicators. Fourth, investigations of 
tactical performance considering the role of the 
playing position were limited, and the relative 
values of technical variables also differed 
considerably across studies; therefore, comparing 
studies requires caution. Recently, it was 
recommended that players be grouped into two 
categories, backcourt and frontcourt (Russell et al., 
2021a), but the current review highlights the 
differences within these categories. For example, 
centers and forwards differ significantly in terms 
of physical, physiological, and technical/tactical 
demands, highlighting the limitations of 
categorising players into only two positional 
groups. Additionally, few studies have analysed 
the demands of basketball during training 
sessions, making it difficult to separate data from 
training and match contexts. Moreover, more than 
50% of the studies reviewed focused on a single  
 

 
team, resulting in a limited sample size of players, 
games, and training sessions. This small sample 
size could impact the validity of the conclusions 
drawn. Future research should involve multiple  
teams over the course of an entire season to 
provide more robust findings when comparing the 
physical, physiological, and technical/tactical 
demands of different playing positions. 

Conclusions 
Despite the considerable number of 

publications on male professional and 
semiprofessional basketball players, consistency in 
the methods used to monitor the physical, 
physiological, technical, and tactical demands is 
necessary to draw unequivocal conclusions. 
However, combining different metrics 
independent of data relativization revealed that 
guards covered more distance than forwards and 
centers, and performed more accelerations and 
decelerations. Relative high-speed or high-
intensity running was higher in forwards. 
Physiological demands, expressed as a global 
description of the heart rate, indicated higher 
relative values for centers than for guards and 
forwards. Although the variation in the technical 
data was noticeable, the accuracy of two points, 
free throws, and rebounds gained, discriminated 
centers against guards and forwards. Given that 
centers and forwards differ significantly in terms 
of physical, physiological, and technical variables, 
it is not advisable to group both positions together 
as frontcourt players. Therefore, when interpreting 
these variables, at least three distinct playing 
positions should be considered. The present 
review focuses on the variability of playing 
positions, considers different basketball demands, 
and provides new insights for practitioners and 
researchers. Coaches and conditioning staff should 
understand that examining the physical, 
physiological, and technical variables needs to 
consider the position on the court. Researchers 
should develop a consensus statement to 
standardize playing position categories, variables 
of interest, and methodological procedures. 

 
 
 
 
 
 
 



30  Physical, physiological, technical and tactical responses according to the playing position 

Journal of Human Kinetics, volume 96, February 2025 http://www.johk.pl 

  
Author Contributions: Conceptualization: D.V.M., F.M.C., M.A.-G., A.R., E.R.G. and H.S.; methodology: 
D.V.M., A.F., J.A. and H.S.; software: D.V.M., C.C.S., E.R.G. and H.S.; validation: D.V.M., F.M.C., M.A.-G., 
A.R., A.F., J.A. and H.S.; formal analysis: D.V.M., F.M.C., E.R.G. and H.S.; investigation: D.V.M., F.M.C., M.A.-
G., A.R., A.F., C.C.S., E.R.G., J.A. and H.S.; resources: D.V.M., F.M.C., A.F., J.A. and H.S.; writing—original 
draft preparation: D.V.M., F.M.C., M.A.G. and H.S.; writing—review & editing: D.V.M., F.M.C., M.A., A.F. 
and H.S. All authors have read and agreed to the published version of the manuscript. 

ORCID iD:  

Diogo V. Martinho: https://orcid.org/0000-0003-0825-4032 

Filipe Manuel Clemente: https://orcid.org/0000-0001-9813-2842 

Miguel Ángel-Gomez: https://orcid.org/0000-0002-9585-3158  

André Rebelo: https://orcid.org/0000-0003-2441-9167 

Adam Field: https://orcid.org/0000-0002-2600-6182 

Catarina C. Santos: https://orcid.org/0000-0003-4592-8091 

Élvio R. Gouveia: https://orcid.org/0000-0003-0927-692X 

José Afonso: https://orcid.org/0000-0002-2038-393X 

Hugo Sarmento: https://orcid.org/0000-0001-8681-0642 

Funding Information: This research was funded by the Portuguese Recovery and Resilience Program (PRR), 
IAPMEI/ANI/FCT under the Agenda C645022399-00000057 (eGamesLab). 

Institutional Review Board Statement: Not applicable. 

Informed Consent: Not applicable. 

Conflicts of Interest: The authors declare no conflict of interest. 

Received: 13 September 2024 

Accepted: 25 March 2025 

 

References 
Abdelkrim, N. B., El Fazaa, S., & El Ati, J. (2007). Time-motion analysis and physiological data of elite under-

19-year-old basketball players during competition. British Journal of Sports Medicine, 41(2), 69–75. 
Barbero-Alvarez, J. C., Soto, V. M., Barbero-Alvarez, V., & Granda-Vera, J. (2008). Match analysis and heart 

rate of futsal players during competition. Journal of Sports Sciences, 26(1), 63–73.  
Ben Abdelkrim, N., Castagna, C., Jabri, I., Battikh, T., El Fazaa, S., & El Ati, J. (2010). Activity profile and 

physiological requirements of junior elite basketball players in relation to aerobic-anaerobic 
fitness. Journal of Strength and Conditioning Research, 24(9), 2330–2342.  

Berkelmans, D. M., Dalbo, V. J., Kean, C. O., Milanović, Z., Stojanović, E., Stojiljković, N., & Scanlan, A. T. 
(2018). Heart Rate Monitoring in Basketball: Applications, Player Responses, and Practical 
Recommendations. Journal of Strength and Conditioning Research, 32(8), 2383–2399.  

Bordón, J. C. P., Bravo, I. R., Gajardo, M. Á. L., & García, J. D. (2021). Training load monitoring by position and 
task in professional men´s basketball. E-Balonmano. com: Revista de Ciencias del Deporte, 17(2), 145–152. 

Bourdon, P. C., Cardinale, M., Murray, A., Gastin, P., Kellmann, M., Varley, M. C., Gabbett, T. J., Coutts, A. J., 
Burgess, D. J., Gregson, W., & Cable, N. T. (2017). Monitoring Athlete Training Loads: Consensus 
Statement. International Journal of Sports Physiology and Performance, 12(Suppl 2), S2161–S2170.  

Bredt, S. G. T., Torres, J. O., Diniz, L. B. F., Praça, G. M., Andrade, A. G. P., Morales, J. C. P., Rosso, T. L. N., & 
Chagas, M. H. (2020). Physical and physiological demands of basketball small-sided games: the 
influence of defensive and time pressures. Biology of Sport, 37(2), 131–138.  



 by Diogo V. Martinho et al. 31 

Articles published in the Journal of Human Kinetics are licensed under an open access Creative Commons CC BY 4.0 
license. 

 
Conte, D., Kolb, N., Scanlan, A. T., & Santolamazza, F. (2018). Monitoring Training Load and Well-Being 

During the In-Season Phase in National Collegiate Athletic Association Division I Men's 
Basketball. International Journal of Sports Physiology and Performance, 13(8), 1067–1074. 

Conte, D., Favero, T. G., Lupo, C., Francioni, F. M., Capranica, L., & Tessitore, A. (2015). Time-motion analysis 
of Italian elite women's basketball games: individual and team analyses. Journal of Strength and 
Conditioning Research, 29(1), 144–150.  

Courel-Ibáñez, J., Suárez-Cadenas, E., & Cárdenas-Vélez, D. (2017). Inside game ball transitions according to 
player’s specific positions in NBA basketball. Cuadernos de Psicología del Deporte, 17(3), 239–248. 

Daniel, J. F., Montagner, P. C., Padovani, C. R., & Borin, J. P. (2016). Indicators of technical actions and intensity 
according to players’ positions in official matches of the Brazilian basketball league. E-balonmano. com: 
Revista de Ciencias del Deporte, 12(2), 89–96. 

Daniel, J. F., Montagner, P. C., Padovani, C. R., Beneli, L. M., & Borin, J. P. (2017). Analysis of direct and indirect 
participation in basketball game actions according to their intensity. Sport Tk-revista Euroamericana De 
Ciencias Del Deporte, 193–198. 

Dehesa, R., Vaquera, A., García-Tormo, J. V., & Bayón, P. (2015). Heart rate analysis of high level basketball 
players during training sessions. Revista de Psicología del Deporte, 24(1), 17–19. 

Escalante, Y., Saavedra, J. M., & García-Hermoso, A. (2010). Game-related statistics in basketball by player 
position and final game score differences in European Basketball Championship 2007. Fitness & 
Performance Journal, 9(2), 50–56. 

Escudero-Tena, A., Rodríguez-Galán, V., García-Rubio, J., & Ibáñez, S. J. (2021). Influence of the specific 
position on the final result of the match in professional basketball. Revista de Psicología del Deporte, 
30(3), 19–24. 

Espasa-Labrador, J., Calleja-González, J., Montalvo, A. M., & Fort-Vanmeerhaeghe, A. (2023). External Load 
Monitoring in Female Basketball: A Systematic Review. Journal of Human Kinetics, 87, 173–198.  

Ferioli, D., Rampinini, E., Martin, M., Rucco, D., Torre, A., Petway, A., & Scanlan, A. (2020). Influence of ball 
possession and playing position on the physical demands encountered during professional basketball 
games. Biology of Sport, 37(3), 269–276.  

Fox, J. L., O'Grady, C. J., & Scanlan, A. T. (2020). The Relationships Between External and Internal Workloads 
During Basketball Training and Games. International Journal of Sports Physiology and Performance, 15(8), 
1081–1086.  

Fox, J. L., Scanlan, A. T., & Stanton, R. (2017). A Review of Player Monitoring Approaches in Basketball: 
Current Trends and Future Directions. Journal of Strength and Conditioning Research, 31(7), 2021–2029.  

Gabbett, T. J., & Whiteley, R. (2017). Two Training-Load Paradoxes: Can We Work Harder and Smarter, Can 
Physical Preparation and Medical Be Teammates?. International Journal of Sports Physiology and 
Performance, 12(Suppl 2), S250–S254.  

Gamonales, J. M., Hernández-Beltrán, V., Escudero-Tena, A., & Ibáñez, S. J. (2023). Analysis of the External 
and Internal Load in Professional Basketball Players. Sports, 11(10), 195. 

García, F., Castellano, J., Reche, X., & Vázquez-Guerrero, J. (2021). Average Game Physical Demands and the 
Most Demanding Scenarios of Basketball Competition in Various Age Groups. Journal of Human 
Kinetics, 79, 165–174.  

García, F., Fernández, D., & Martín, L. (2022b). Relationship Between Game Load and Player's Performance in 
Professional Basketball. International Journal of Sports Physiology and Performance, 17(10), 1473–1479.  

García, F., Fernández, D., Illa, J., Reche, X., & Vázquez-Guerrero, J. (2022a). The Distribution of Match Physical 
Activities Relative to the Most Demanding Scenarios in Professional Basketball Players. Journal of 
Human Kinetics, 83, 207–221.  

Garcia, F., Salazar, H., & Fox, J. L. (2022c). Differences in the Most Demanding Scenarios of Basketball Match-
Play between Game Quarters and Playing Positions in Professional Players. Montenegrin Journal of 
Sports Science & Medicine, 11(1). 

García, F., Schelling, X., Castellano, J., Martín-García, A., Pla, F., & Vázquez-Guerrero, J. (2022d). Comparison 
of the most demanding scenarios during different in-season training sessions and official matches in 
professional basketball players. Biology of Sport, 39(2), 237–244.  

 



32  Physical, physiological, technical and tactical responses according to the playing position 

Journal of Human Kinetics, volume 96, February 2025 http://www.johk.pl 

 
García, F., Vázquez-Guerrero, J., Castellano, J., Casals, M., & Schelling, X. (2020). Differences in Physical 

Demands between Game Quarters and Playing Positions on Professional Basketball Players during 
Official Competition. Journal of Sports Science & Medicine, 19(2), 256–263. 

García, J., Ibáñez, S. J., De Santos, R. M., Leite, N., & Sampaio, J. (2013). Identifying basketball performance 
indicators in regular season and playoff games. Journal of Human Kinetics, 36, 161–168.  

Gervasi, M., Mennelli, G., Patti, A., Sisti, D., Venerandi, R., Benelli, P., & Fernández Peña, E. (2023). A video-
based time-motion analysis of an elite male basketball team during a season: Game demands 
according to player position, game quarter, and actual time played. International Journal of Performance 
Analysis in Sport, 24, 1-16. 

Gómez, M. Á., Avugos, S., Oñoro, M. Á., Lorenzo, A., & Bar-Eli, M. (2018). Shaq is not Alone: Free-Throws in 
the Final Moments of a Basketball Game. Journal of Human Kinetics, 62, 135–144.  

Gómez, M. Á., Silva, R., Lorenzo, A., Kreivyte, R., & Sampaio, J. (2017). Exploring the effects of substituting 
basketball players in high-level teams. Journal of Sports Sciences, 35(3), 247–254.  

Halson S. L. (2014). Monitoring training load to understand fatigue in athletes. Sports Medicine, 44(Suppl 2), 
S139–S147.  

Heishman, A. D., Daub, B. D., Miller, R. M., Freitas, E. D. S., & Bemben, M. G. (2020). Monitoring External 
Training Loads and Neuromuscular Performance for Division I Basketball Players over the 
Preseason. Journal of Sports Science & Medicine, 19(1), 204–212. 

Higgins, J.P.T., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M. J., Welch, V. A. (2019). Cochrane 
Handbook for Systematic Reviews of Interventions, available from www.handbook.cochrane.org; accessed 
on 01 August 2024. 

Ibáñez, S. J., Gómez-Carmona, C. D., González-Espinosa, S., & Mancha-Triguero, D. (2024). Examining the 
Effects of Altitude on Workload Demands in Professional Basketball Players during the Preseason 
Phase. Sensors, 24(10), 3245.  

Lima-Alves, A., Claudino, J. G., Boullosa, D., Couto, C. R., Teixeira-Coelho, F., & Pimenta, E. M. (2022). The 
relationship between internal and external loads as a tool to monitor physical fitness status of team 
sport athletes: a systematic review. Biology of Sport, 39(3), 629–638.  

López, J. A. B., García Martínez, S., Ferriz Valero, A., & Olaya Cuartero, J. (2021). Quantification of training 
and competition load: comparative analysis by position in a Spanish Golden Basketball League 
team. Retos. Nuevas Tendencias en Educación Física, Deporte y Recreación, 42, 882–890. 

Lorenzo Calvo, J. L., Menéndez García, A., & Navandar, A. (2017). Analysis of mismatch after ball screens in 
Spanish professional basketball. International Journal of Performance Analysis in Sport, 17(4), 555–562. 

Madinabeitia, I., Pérez, B., Gomez-Ruano, M. Á., & Cárdenas, D. (2023). Determination of basketball players’ 
high-performance profiles in the Spanish League. International Journal of Performance Analysis in 
Sport, 23(2), 83–96. 

Mancha-Triguero, D., García-Rubio, J., Calleja-González, J., & Ibáñez, S. J. (2019). Physical fitness in basketball 
players: a systematic review. Journal of Sports Medicine and Physical Fitness, 59(9), 1513–1525.  

Manzi, V., D'Ottavio, S., Impellizzeri, F. M., Chaouachi, A., Chamari, K., & Castagna, C. (2010). Profile of 
weekly training load in elite male professional basketball players. Journal of Strength and Conditioning 
Research, 24(5), 1399–1406.  

Mateus, N., Esteves, P., Goncalves, B., Torres, I., Gomez, M. A., Arede, J., & Leite, N. (2020). Clustering 
performance in the European basketball according to players’ characteristics and contextual 
variables. International Journal of Sports Science & Coaching, 15(3), 405–411. 

Mateus, N., Gonçalves, B., Abade, E., Liu, H., Torres-Ronda, L., Leite, N., & Sampaio, J. (2015). Game-to-game 
variability of technical and physical performance in NBA players. International Journal of Performance 
Analysis in Sport, 15(3), 764–776. 

McInnes, S. E., Carlson, J. S., Jones, C. J., & McKenna, M. J. (1995). The physiological load imposed on basketball 
players during competition. Journal of Sports Sciences, 13(5), 387–397.  

McKay, A. K. A., Stellingwerff, T., Smith, E. S., Martin, D. T., Mujika, I., Goosey-Tolfrey, V. L., Sheppard, J., & 
Burke, L. M. (2022). Defining Training and Performance Caliber: A Participant Classification 
Framework. International Journal of Sports Physiology and Performance, 17(2), 317–331.  

 



 by Diogo V. Martinho et al. 33 

Articles published in the Journal of Human Kinetics are licensed under an open access Creative Commons CC BY 4.0 
license. 

 
Narazaki, K., Berg, K., Stergiou, N., & Chen, B. (2009). Physiological demands of competitive 

basketball. Scandinavian Journal of Medicine & Science in Sports, 19(3), 425–432.  
Page, G. L., Fellingham, G. W., & Reese, C. S. (2007). Using box-scores to determine a position's contribution 

to winning basketball games. Journal of Quantitative Analysis in Sports, 3(4). 
Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., Shamseer, L., Tetzlaff, 

J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., Grimshaw, J. M., Hróbjartsson, A., Lalu, M. M., 
Li, T., Loder, E. W., Mayo-Wilson, E., McDonald, S., McGuinness, L. A., … Moher, D. (2021). The 
PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ (Clinical research 
ed.), 372, n71. https://doi.org/10.1136/bmj.n71 

Pérez-Chao, E. A., Portes, R., Gómez, M. Á., Parmar, N., Lorenzo, A., & Jiménez Sáiz, S. L. (2023). A Narrative 
Review of the Most Demanding Scenarios in Basketball: Current Trends and Future Directions. Journal 
of Human Kinetics, 89, 231–245. https://doi.org/10.5114/jhk/170838 

Pernigoni, M., Ferioli, D., Butautas, R., La Torre, A., & Conte, D. (2021). Assessing the External Load Associated 
With High-Intensity Activities Recorded During Official Basketball Games. Frontiers in Psychology, 12, 
668194.  

Petway, A. J., Freitas, T. T., Calleja-González, J., Medina Leal, D., & Alcaraz, P. E. (2020). Training load and 
match-play demands in basketball based on competition level: A systematic review. PloS One, 15(3), 
e0229212.  

Portes, R., Jiménez, S. L., Navarro, R. M., Scanlan, A. T., & Gómez, M. Á. (2020). Comparing the External Loads 
Encountered during Competition between Elite, Junior Male and Female Basketball 
Players. International Journal of Environmental Research and Public Health, 17(4), 1456.  

Power, C. J., Fox, J. L., Dalbo, V. J., & Scanlan, A. T. (2022). External and Internal Load Variables Encountered 
During Training and Games in Female Basketball Players According to Playing Level and Playing 
Position: A Systematic Review. Sports Medicine - Open, 8(1), 107.  

Puente, C., Abián-Vicén, J., Areces, F., López, R., & Del Coso, J. (2017). Physical and Physiological Demands 
of Experienced Male Basketball Players During a Competitive Game. Journal of Strength and 
Conditioning Research, 31(4), 956–962.  

Russell, J. L., McLean, B. D., Impellizzeri, F. M., Strack, D. S., & Coutts, A. J. (2021a). Measuring Physical 
Demands in Basketball: An Explorative Systematic Review of Practices. Sports Medicine, 51(1), 81–112.  

Russell, J. L., McLean, B. D., Stolp, S., Strack, D., & Coutts, A. J. (2021b). Quantifying Training and Game 
Demands of a National Basketball Association Season. Frontiers in Psychology, 12, 793216.  

Salazar, H., Castellano, J., & Svilar, L. (2020). Differences in external load variables between playing positions 
in elite basketball match-play. Journal of Human Kinetics, 75(1), 257–266. 

Sampaio, J., Ibañez Godoy, S. J., Gómez Ruano, M. Á., Lorenzo Calvo, A., & Ortega Toro, E. (2008). Game 
location influences basketball players performance across playing positions. International Journal of 
Sport Psychology, 39(3), 43–50. 

Sampaio, J., Janeira, M., Ibáñez, S., & Lorenzo, A. (2006). Discriminant analysis of game-related statistics 
between basketball guards, forwards and centers in three professional leagues. European Journal of 
Sport Science, 6(3), 173–178. 

Sansone, P., Gasperi, L., Tessitore, A., & Gomez, M. A. (2021). Training load, recovery and game performance 
in semiprofessional male basketball: influence of individual characteristics and contextual 
factors. Biology of Sport, 38(2), 207–217. 

Saucier, D. N., Davarzani, S., Burch V, R. F., Chander, H., Strawderman, L., Freeman, C., Ogden, L., Petway, 
A., Duvall, A., Crane, C., & Piroli, A. (2021). External Load and Muscle Activation Monitoring of 
NCAA Division I Basketball Team Using Smart Compression Shorts. Sensors (Basel, 
Switzerland), 21(16), 5348.  

Scanlan, A. T., Dascombe, B. J., Kidcaff, A. P., Peucker, J. L., & Dalbo, V. J. (2015). Gender-specific activity 
demands experienced during semiprofessional basketball game play. International Journal of Sports 
Physiology and Performance, 10(5), 618–625.  

Scanlan, A. T., Wen, N., Tucker, P. S., & Dalbo, V. J. (2014). The relationships between internal and external 
training load models during basketball training. Journal of Strength and Conditioning Research, 28(9), 
2397–2405.  



34  Physical, physiological, technical and tactical responses according to the playing position 

Journal of Human Kinetics, volume 96, February 2025 http://www.johk.pl 

 
Scanlan, A., Dascombe, B., & Reaburn, P. (2011). A comparison of the activity demands of elite and sub-elite 

Australian men's basketball competition. Journal of Sports Sciences, 29(11), 1153–1160. 
https://doi.org/10.1080/02640414.2011.582509 

Schelling, X., & Torres-Ronda, L. (2013). Conditioning for basketball: Quality and quantity of training. Strength 
& Conditioning Journal, 35(6), 89–94. 

Sindik, J. (2015). Performance indicators of the top basketball players: relations with several 
variables. Collegium Antropologicum, 39(3), 617–624. 

Sindik, J., & Jukić, I. (2011). Differences in situation efficacy indicators at the elite basketball players that play 
on different positions in the team. Collegium Antropologicum, 35(4), 1095–1104. 

Stojanović, E., Stojiljković, N., Scanlan, A. T., Dalbo, V. J., Berkelmans, D. M., & Milanović, Z. (2018). The 
Activity Demands and Physiological Responses Encountered During Basketball Match-Play: A 
Systematic Review. Sports Medicine, 48(1), 111–135.  

Stone, J. D., Merrigan, J. J., Ramadan, J., Brown, R. S., Cheng, G. T., Hornsby, W. G., Smith, H., Galster, S. M., 
& Hagen, J. A. (2022). Simplifying External Load Data in NCAA Division-I Men's Basketball 
Competitions: A Principal Component Analysis. Frontiers in Sports and Active Living, 4, 795897.  

Svilar, L., Castellano, J., Jukic, I., & Casamichana, D. (2018). Positional Differences in Elite Basketball: Selecting 
Appropriate Training-Load Measures. International journal of Sports Physiology and Performance, 13(7), 
947–952.  

Torres-Ronda, L., Ric, A., Llabres-Torres, I., de Las Heras, B., & Schelling I Del Alcazar, X. (2016). Position-
Dependent Cardiovascular Response and Time-Motion Analysis During Training Drills and Friendly 
Matches in Elite Male Basketball Players. Journal of Strength and Conditioning Research, 30(1), 60–70.  

Trapero, J., Sosa Marín, C., Zhang, S., Portes, R., Gómez Ruano, M. Á., Bonal, J., ... & Lorenzo Calvo, A. (2019). 
Comparison of the movement characteristics based on position-specific between semi-elite and elite 
basketball players. Revista de Psicología del Deporte, 28(3), 0140–0145. 

Tricco, A. C., Lillie, E., Zarin, W., O'Brien, K. K., Colquhoun, H., Levac, D., Moher, D., Peters, M. D. J., Horsley, 
T., Weeks, L., Hempel, S., Akl, E. A., Chang, C., McGowan, J., Stewart, L., Hartling, L., Aldcroft, A., 
Wilson, M. G., Garritty, C., Lewin, S., … & Straus, S. E. (2018). PRISMA Extension for Scoping Reviews 
(PRISMA-ScR): Checklist and Explanation. Annals of Internal Medicine, 169(7), 467–473.  

Tuttle, M. C., Power, C. J., Dalbo, V. J., & Scanlan, A. T. (2024). Intensity Zones and Intensity Thresholds Used 
to Quantify External Load in Competitive Basketball: A Systematic Review. Sports Medicine (Auckland, 
N.Z.), 54(10), 2571–2596. https://doi.org/10.1007/s40279-024-02058-5. 

Van Gool, D., Van Gerven, D., & Boutmans, J. (2013). The physiological load imposed on soccer players during 
real match-play. In Science and Football (Routledge Revivals) (pp. 51–59). Routledge. 

Vaquera, A., Refoyo, I., Villa, J. G., Calleja, J., Rodríguez-Marroyo, J. A., García-López, J., & Sampedro, J. (2008). 
Heart rate response to game-play in professional basketball players. Journal of Human Sport and 
Exercise, 3(1), 1–9. 

Vázquez-Guerrero, J., & Garcia, F. (2021). Is it enough to use the traditional approach based on average values 
for basketball physical performance analysis?. European Journal of Sport Science, 21(11), 1551–1558. 
https://doi.org/10.1080/17461391.2020.1838618 

Vázquez-Guerrero, J., Casals, M., Corral-López, J., & Sampaio, J. (2020). Higher training workloads do not 
correspond to the best performances of elite basketball players. Research in Sports Medicine, 28(4), 540–
552.  

Vázquez-Guerrero, J., Suarez-Arrones, L., Gómez, D. C., & Rodas, G. (2018). Comparing external total load, 
acceleration and deceleration outputs in elite basketball players across positions during match 
play. Kinesiology, 50(2), 228–234. 

Wang, F., & Zheng, G. (2022). Examining positional difference in basketball players’ field goal accuracy using 
Bayesian Hierarchical Model. International Journal of Sports Science & Coaching, 17(4), 848–859. 

Williams, M. N. C., Dalbo, V. J., Fox, J. L., O'Grady, C. J., & Scanlan, A. T. (2021). Comparing Weekly Training 
and Game Demands According to Playing Position in a Semiprofessional Basketball 
Team. International Journal of Sports Physiology and Performance, 16(6), 772–778.  

Yang, K. (2024). Quarterly fluctuations in external and internal loads among professional basketball players. 
Frontiers in Physiology, 15, 1419097.  



 by Diogo V. Martinho et al. 35 

Articles published in the Journal of Human Kinetics are licensed under an open access Creative Commons CC BY 4.0 
license. 

 
Zhang, S., Lorenzo, A., Gómez, M. A., Liu, H., Gonçalves, B., & Sampaio, J. (2017). Players’ technical and 

physical performance profiles and game-to-game variation in NBA. International Journal of Performance 
Analysis in Sport, 17(4), 466–483 


