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Abstract 

Background: This study aimed to provide reference values for body fat (BF) of basketball players considering sex, 
measurement method, and competitive level.

Methods: A systematic literature research was conducted using five electronic databases (PubMed, Web of Science, 
SPORTDiscus, CINAHL, Scopus). BF values were extracted, with analyses conducted using random‑effects models and 
data reported as percentages with 95% confidence intervals (CI).

Results: After screening, 80 articles representing 4335 basketball players were selected. Pooled mean BF was 13.1% 
(95% CI 12.4–13.8%) for male players and 20.7% (95% CI 19.9–21.5%) for female players. Pooled mean BF was 21.4% 
(95% CI 18.4–24.3%) measured by dual‑energy X‑ray absorptiometry (DXA), 15.2% (95% CI 12.8–17.6%) via bioelectri‑
cal impedance analysis (BIA), 12.4% (95% CI 10.6–14.2%) via skinfolds and 20.0% (95% CI 13.4–26.6%) via air displace‑
ment plethysmography. Pooled mean BF across competitive levels were 13.5% (95% CI 11.6–15.3%) for international, 
15.7% (95% CI 14.2–17.2%) for national and 15.1% (95% CI 13.5–16.7%) for regional‑level players. As the meta‑regres‑
sion revealed significant effects of sex, measurement method and competitive level on BF, the meta‑analysis was 
adjusted for these moderators. The final model revealed significant differences in BF between male and female players 
(p < 0.001). BF measured by DXA was significantly higher than that measured by BIA or skinfolds (p < 0.001). Interna‑
tional‑level players had significantly lower BF than national and regional‑level players (p < 0.05).

Conclusions: Despite the limitations of published data, this meta‑analysis provides reference values for BF of basket‑
ball players. Sex, measurement method and competitive level influence BF values, and therefore must be taken into 
account when interpreting results.
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Key Points

• This systematic review and meta-analysis found that 
body fat of basketball players differs according to 
players’ sex, competitive level as well as by the meas-
urement method implemented

• Female basketball players have higher body fat than 
male counterparts. International-level players have 

lower body fat than national and regional-level play-
ers. Across measurement methods, body fat values 
obtained by DXA are higher than those obtained via 
BIA and skinfolds.

• Future studies reporting the body fat of basketball 
players should specify the reliability of measurement, 
clearly report the hydration and feeding status prior 
to measurement, specify the competitive level of the 
sample by reporting the country and/or region and 
name of the league in which players competed at the 
time of the study, and report body fat of players in 
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distinct categories (i.e. sex, competitive level, playing 
position) for better interpretation of data.

Background
Basketball is one of the most practiced team sports 
worldwide [1] and has been an Olympic discipline since 
1936. The game is characterised by a highly intermittent 
profile as well as intense neuromuscular actions such as 
accelerations, decelerations, changes of direction, jumps, 
lateral sliding and static efforts [2–4]. In basketball, the 
anthropometric profile of players is a strong perfor-
mance-limiting factor. Between the mid to late twentieth 
century, major increases in the average height of players 
[5, 6] were reported in the U.S. National Basketball Asso-
ciation (NBA), demonstrating that in selection processes 
more importance was given to the screening of the play-
ers’ physical profile.

In many sports, including basketball, body composition 
is an important feature that is regularly assessed by prac-
tictioners [6]. The high locomotion demands of basket-
ball [3] impose considerable physical loads on the players’ 
bodies [7]; therefore, a more favourable body composi-
tion profile (e.g. less fat mass) might be beneficial for the 
athlete. In fact, the relative proportion of body fat (BF) 
has been shown to be negatively associated with perfor-
mance of explosive actions such as changes of direction 
[8] and vertical jumps [9]. Noticeably, these actions are 
frequent in basketball (e.g. jumps: ~ 1 ± 0.1 per minute; 
changes of activity every 1–3  s) [2, 3]. Higher BF has 
also been shown to increase risk of overuse injuries (e.g. 
patellar tendinopathy) in basketball and volleyball players 
[10, 11]. Considering also the high training [12, 13] and 
competition [12] loads imposed during the basketball 
season, it appears therefore relevant for basketball prac-
titioners to control players’ BF, in order to optimize their 
performance and guarantee their health.

With regard to body composition assessments in bas-
ketball players, the player’s sex must be taken into con-
sideration. Females possess greater BF content compared 
to their male peers [2, 14], mainly for evolutionary ben-
efits (e.g. pregnancy) and hormonal differences (higher 
estrogen) [15]. While this notion is widely known, no 
study has systematically assessed previous data of BF of 
male and female basketball players,  and thus no precise 
reference values are available to practitioners yet. This is 
of foremost importance considering that, to be selected 
at high levels, basketball players are commonly screened 
for anthropometric characteristics (including BF) [14, 16] 
and physical capacities which can be influenced by BF 
(e.g. jumps, changes of direction) [8, 9].

BF is usually quantified by laboratory (e.g. dual-
energy X-ray absorptiometry [DXA], air displacement 

plethysmography [ADP]) and field methods (e.g. skinfold 
measurement, bioelectrical impedance analysis [BIA]) 
all of which  have their own advantages and disadvan-
tages [17]. However, it is important to note that each 
method makes its own assumption when estimating BF, 
which may yield discrepant results in the same group of 
athletes.

Furthermore, it is reasonable to expect that BF lev-
els would discriminate players of different competitive 
levels, since the physiological demands are known to be 
greater in higher compared to lower leagues [2, 3]. Dif-
ferences in anthropometric and physiological character-
istics, such as body height, aerobic capacity and muscle 
power have been previously reported,  with all param-
eters favouring players in higher leagues [18–20]. How-
ever, in terms of differences in BF the available body of 
evidence is less clear. For instance, two previous studies 
[18, 20] reported lower BF content in higher-level play-
ers compared to lower levels, two studies found no dif-
ferences [19, 21], and one study [22] reported higher BF 
values in national compared to regional-level players.

Reference values for BF in basketball players are needed 
by researchers, coaches, and practitioners alike when 
evaluating players. This information should distinguish 
between female and male players, help interpretation of 
values obtained by different measurement techniques, 
and aid in selection processes [16] and training design 
[23]. Therefore, the aim of this study was to provide refer-
ence values for BF of basketball players considering sex, 
measurement method, and competitive level.

Methods
Study Design and Searches
A systematic review and meta-analysis was conducted in 
accordance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses statement guidelines 
[24]. A literature search was performed using electronic 
databases PubMed, Web of Science, SPORTDiscus, 
CINAHL and Scopus (Fig.  1). The search was limited 
to peer-reviewed studies from all languages published 
between January 2010 to June 2020 and was updated 
November 2021. The following body composition related 
search terms were combined with the term “basketball” 
to source pertinent peer-reviewed articles: “body com-
position” OR “body fat*” OR “fat mass” OR “lean body 
mass” OR “fat free mass” OR “muscle mass” OR skinfold* 
OR anthropometr* OR “multi-component model” OR 
“bioelectrical impedance” OR bioimpedance OR “mag-
netic resonance imaging” OR “computed tomography” 
OR “dual-energy X-ray absorptiometry” OR “dual X-ray 
absorptiometry” OR densitometry OR “underwater 
weighing” OR “air displacement plethysmography” OR 
hydrometry OR ultrasound OR “3D photonic scanning”. 
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The literature search and study selection were indepen-
dently conducted by three researchers (PS, PB and BM) 
and disagreements were resolved by discussion until con-
sensus was achieved.

Study Inclusion and Exclusion Criteria
After database screening and removal of duplicates, the 
remaining studies were carefully examined by screening 
the (1) titles, (2) abstracts and (3) full texts. The follow-
ing inclusion criteria were applied: (1) participants were 
healthy basketball players older than 18  years; (2) play-
ers were competing at regional, national or international 
competitions; (3) the full-text of the article was published 
in a peer-reviewed journal in English, Spanish, Portu-
guese or German language; and (4) outcome measures 
included and described at least one method of estimating 
relative BF.

Studies were considered ineligible for this review if 
(1) the mean age of the sample was lower than 18 years; 
(2) some or all basketball players were injured (e.g. 
rehabilitation study); (3) the full-text of the article was 
not written in English, Spanish, Portuguese or Ger-
man language; (4) the term basketball player was used 
referring to athletes from other sports or recreational 
basketball players, who did not engage competitively, 
trained less than at least twice per week and/or had 
less than a minimum of one year of basketball experi-
ence; (5) the BF value was not stated, or not indepen-
dently reported by sex or measurement method, or the 
study contained duplicate data (e.g. same sample of 
another study already included in the search results); 
(6) the article full-text was not available. Case studies, 
reviews, conference communications, opinion articles, 
presentations, theses, book chapters or posters were 
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Fig. 1 Flowchart of study screening and selection. BB basketball. aData for each database represent results of Jun 2020/Nov 2021 searches
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not included. To complement the literature research, 
the reference lists of the included studies were also 
screened. The literature review and selection processes 
are summarized in Fig. 1.

Data Extraction Strategy
Studies were independently read by three research-
ers (PS, PB, and BM) for the extraction of the following 
variables: (1) descriptive information including authors, 
year of publication and type of study; (2) participant 
information including sample size, sex, age, body height, 
body mass and general sample description. Players were 
assigned to one of three competitive levels: regional, 
national and international. Players from third national 
leagues or lower, university athletes or regional teams 
without further description were considered regional-
level, whereas the national level represents players from 
first or second national leagues, including the National 
Collegiate Athletic Association (NCAA) divisions 1 and 
2. If the study clearly mentioned that players competed at 
the international level (i.e., members of a national team, 
club teams competing in international championships) or 
were playing in the NBA, they were categorised as inter-
national level. (3) Measurement information including 
the technique and equipment and equations used were 
extracted. The measurement techniques included in the 
study were: skinfold measurement; BIA; DXA; and ADP. 
Beside BF as the main variable of interest, lean compart-
ment mass, including absolute (kg) or relative (%) mus-
cle mass, fat free mass, or lean body mass were extracted 
and reported. For studies reporting multiple assessments 
(e.g. baseline, post-intervention, follow-up) of the same 
body composition indicator, the pre-intervention data 
or initial value were considered. Additional information 
regarding the ethical approval of studies, preparation 
for measurements (e.g. clothes, food intake, hydration) 
and reliability of results  was also extracted. If pertinent 
data were absent, the authors were contacted, and the 
necessary information was requested via e-mail. In case 
of no response or unavailability of data, the article was 
excluded according to ineligibility criteria 5 (no data). 
Coding was cross-checked between authors and disa-
greements were settled by discussion until consensus was 
achieved.

Data Synthesis and Presentation, Potential Effect Modifiers 
and Reasons for Heterogeneity
Statistical analysis was performed using R version 4.0.3, 
RStudio version 1.4.1103, and the package Metafor (version 
3.0-2) [25]. The outcome variable was BF, and moderator 
variables were: sex (male, female); method of body com-
position assessment (ADP, BIA, DXA, and skinfold); and 

competitive level (international, national and regional) with 
random effect being the study itself. The pooled mean esti-
mates, and their corresponding 95% confidence intervals 
(CI) were reported for each performed analysis. The vari-
ance of the sample mean BF for each study was calculated 
 (SD2/sample size) and studies were weighted by the inverse 
of the variance in the meta-analysis models. The random-
effects model takes into consideration the residual het-
erogeneity of studies and it is assessed through Cochran’s 
test of heterogeneity (QE). In addition, I2 statistics were 
calculated to determine the degree of statistical heteroge-
neity, with > 75% considered as high statistical heterogene-
ity. Test statistics for residual heterogeneity by removing a 
single study were calculated to check for single study influ-
ence on residual heterogeneity. Sensitivity analysis was 
implemented to investigate the influence of the removal  
of a single study on the pooled estimate. Publication bias 
was visually inspected by examining the asymmetry of the 
funnel plots containing pseudo confidence interval regions 
(white (90%), light grey (95%) and dark grey (99%) areas). 
Forest  plots were used to present pooled means with 95% 
CI of arbitrarily defined groups (e.g., male international 
players measured with DXA).

Each moderator variable was first considered indepen-
dently (e.g. in a separate model including only one mod-
erator). As the analysis demonstrated the statistically 
significant difference between groups in all single mod-
erator variables (e.g., between females and males, between 
international and national/regional, and between measure-
ment methods), we subsequently used the moderator sex 
in combination with another moderator (measurement 
method or competitive level). Finally, we combined all 
three moderators in one model. Hence, the model equation 
for the final model was

where θ̂k is the observed mean BF in study k , β0 is the 
mean BF in the arbitrarily chosen reference group of 
male international players measured with DXA. Further 
regression coefficients β1 to β6 represent the change in 
mean BF due to female sex, measurement with BIA, skin-
fold or ADP, and national or regional competitive level. 
εk is a residual term with mean 0 and variance corre-
sponding to the sampling variance of θ̂k within the study-
specific population of study k . ζk is an additional random 
effect with mean 0 and variance corresponding to the 
heterogeneity between studies.

Post-hoc Bonferroni correction was applied for p-val-
ues when performing all pairwise comparisons between 

θ̂k =β0 + femalek ∗ β1 + BIAk ∗ β2

+ Skinfoldk ∗ β3 + ADPk ∗ β4

+ national ∗ β5 + regional
k
∗ β6

+ ζk + εk
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the four methods of body composition assessment or the 
three competitive levels.

Results
The search of the five databases resulted in a total of 
2563 publications. After removal of duplicates, the titles 
and abstracts of 1305 studies were read. Following the 
application of the predetermined inclusion/exclusion 
criteria to both titles and abstracts, a total of 326 studies 
remained. Following further inspection of the full texts, 
80 studies [2, 8, 9, 16, 18–20, 22, 26–97] were included 
into the meta-analysis (see Fig. 1).

A detailed summary of each of the included studies 
(authors and years of publication, populations, meth-
ods and outcomes) can be found in Tables 1, 2, 3 and 4. 
Across studies, 4335 basketball players were included 
(3467 male, 868 female) with a mean age ranging from 
19.0 [22] to 28.9 [74] years. Mean body mass and body 
height ranged from 75.0 [28] kg to 105.6 [69] kg and 
179.4 [48] cm to 203.0 [70] cm for males and 63.8 [67] 
kg to 81.1 [34] kg and 164.0 [67] cm to 185.8 [42] cm for 
females. Mean sample size was 55 players per study and 
ranged from 7 [74] to 1160 [16]. There were 652 players 
categorized as “regional level”, 2142 as “national level” 
and 1518 as “international”, with one study presenting a 
mixed sample of regional and national level players [91]. 
For the assessment of BF, 39 studies used skinfold meas-
urements, 23 BIA, 15 DXA and 3 studies used ADP.

Our results revealed that male players had significantly 
lower BF values compared to their female counterparts 
(pooled mean for males = 13.2%; 95% CI 12.4–14.0% vs. 
pooled mean for females = 20.4%; 95% CI 19.4–21.3%; 
p < 0.001). BF measured by DXA (pooled mean = 21.6%; 
95% CI 18.5–24.7%) was significantly higher than BF 
measured by BIA (pooled mean = 14.7%; 95% CI 12.2–
17.3%; p < 0.001) and skinfolds (pooled mean = 12.3%; 
95% CI 10.4–14.2%; p < 0.001). Furthermore, BF meas-
ured by skinfolds was significantly lower than BF meas-
ured by ADP (pooled mean = 20.0%; 95% CI 13.3–26.6%, 
p = 0.02). Pooled mean BF values across competitive 
levels were 13.2% for international level players (95% CI 
11.3–15.1%), 15.6% for national level players (95% CI 
14.0–17.1%) and 15.0% for regional level players (95% CI 
13.3–16.6%), with a significant difference found between 
international and national level players (p < 0.001) as well 
as international and regional level players (p = 0.02).

A random-effects meta-regression model was used to 
examine the effects of sex, measurement method and 
competitive level on BF. Our model combining all vari-
ables revealed that BF differences between male and 
female players stayed significant (p < 0.001) after cor-
recting for competitive level and measurement method. 
Similarly, the differences between BF as measured by 

DXA and BIA as well as by DXA and skinfold remained 
significant (p < 0.001) after accounting for sex and com-
petitive level. By contrast, the differences between BF 
measured by ADP and skinfolds were no longer signifi-
cant after adjusting for sex and competitive level. Dif-
ferences between international players and national 
players (p = 0.02) as well as differences between interna-
tional and regional players (p = 0.02) remained signifi-
cant after adjusting for sex and measurement method. 
However, sensitivity analysis suggested that the analysis 
of the influence of competitive level was not completely 
robust. Exclusion of one study [18] changed the statisti-
cal significance. By contrast, the stability of our findings 
on measurement method and sex were confirmed by the 
sensitivity and cumulative meta-analyses. The forest plot 
of the analysis is presented in Fig. 2. The results of meta-
analysis according to subgroups adjusted for sex and 
measurement method are shown in Table 5.

We found no indication of a publication bias, with most 
points falling symmetrically within the funnel plot (see 
Fig.  3). Heterogeneity in our dataset was estimated by 
Cochran’s test of heterogeneity (QE = 2621, p < 0.0001) 
and I2 statistics (I2 > 75%). The Cochran’s test of hetero-
geneity revealed highly stable outcomes in our case when 
we ran a sensitivity analysis for p-values by removing sin-
gle studies step-by-step (i.e., no changes in p-values).

Discussion
This is the first systematic review and meta-analysis 
to examine body fat in basketball players as well as the 
respective influences of sex, measurement method and 
competitive level. The main findings of this meta-anal-
ysis were: (1) male basketball players have greater BF 
compared to their female counterparts; (2) considerable 
differences exist between BF as assessed with different 
methods, with greater BF values reported from DXA 
analysis compared to BIA and skinfold estimates; and 
(3) BF is lower in international level players compared to 
lower level (i.e. national and regional) players. In general, 
the BF data obtained by our meta-analysis (see Table 5) 
are in a healthy, athletic-level range. Aside from this gen-
eral outcome, as all the factors investigated significantly 
influenced BF, it is essential to discuss and interpret 
results in consideration of the player’s sex, competitive 
level and the measurement method implemented.

Given the increasing popularity of women’s basketball 
and the general need for more high-quality sports sci-
ence research focusing on female athletes [98], the pre-
sent study made a particular effort to evaluate the effect 
of sex on BF of basketball players by including sex as a 
potential factor into the meta-regression. As initially 
expected, BF values were greater in female basketball 
players than in males. These results were confirmed 
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even when considering the moderating effects of meas-
urement method and competitive levels. While a previ-
ous direct comparison across male and female basketball 
players has shown similar results [2], our study compiled 
all previous relevant research on body composition of 
basketball players. Females carry greater BF than males 
due to biological differences [15] which have to be taken 
into account by practitioners working with female bas-
ketball players, from both performance (e.g. speed, power 
training) and health (e.g. manipulating training loads to 
reduce risk of injury) perspectives. Despite the increas-
ing number of publications focusing on female basketball 
players in recent years, the body of evidence available on 
women is still much smaller than that available for men 
(3467 male players included versus 868 female players). 
Considering the already comparatively low number of 
female athletes included into this meta-analysis, it should 
be noted that only 8 of the 44 studies involving female 
athletes estimated BF content through measurements of 
skinfold thickness. Hence, the respective reference val-
ues reported here must be interpreted carefully. While 
skinfold assessment has some limitations [99], it is also 
the least expensive method and most frequently used by 
practitioners [99]. For these reasons, further research 
into the anthropometry of female basketball players is 
warranted to obtain more robust reference data.

Interestingly, considerable differences were found 
between BF values registered with different measure-
ment methods. BF as measured by DXA was significantly 
higher compared to BF measured by BIA or skinfolds. 
Thus, our meta-analysis confirms the results of a single 
original study, in which BF values measured by different 
methods were compared in the same sample [30]. Fur-
thermore, it has been observed by various studies that 
athletes` BF measured by skinfold or BIA is significantly 
underestimated when directly compared to BF measured 
by DXA [100, 101]. Given these differences, it is recom-
mended to compare BF values only to reference values 
derived with the same measurement method (see Table 1, 
2, 3, 4, 5). Additionally, results can also be affected by 
measurement preparation as well as the type of measure-
ment equipment and the computational procedures used 
for the estimation of BF content [17, 102]. As an example, 
Golja et  al. [102] observed that BF estimates of young, 
healthy subjects ranged from 6 to 29% across several 
skinfold regression equations. Similarly, large variability 

between measurement devices and equations have been 
found for BIA and DXA derived values of body compo-
sition [17, 103]. This carries important implications for 
practitioners assessing BF levels in athletic cohorts and 
comparing their results to data reported in the literature. 
If possible, data should be compared to values obtained 
with the same measurement equipment and compu-
tational procedure. Equally, it is imperative that future 
studies clearly state both measurement devices and com-
putational procedures. Another important point to con-
sider is measurement methodology standardization. Even 
though it is well known that factors such as hydration 
status, food intake, physical activity and  temperature can 
influence all body composition measurement methods 
[17, 103, 104] about half of the studies included in this 
review did not provide adequate details regarding meas-
urement methodology standardization. Another second-
ary finding that might help future research planning is 
that only about one third of the studies included in this 
review reported measures of reliability (e.g. coefficient 
of variation, intraclass correlation coefficient, etc.) for 
their body fat assessments. However, this is important to 
ensure that data are sound, and results are accurate.

Regarding competitive levels, we found BF levels to 
be significantly lower in international-level players com-
pared to national or regional players. However, it should 
be noted that the sensitivity analysis of the data showed 
that findings were influenced by single studies, which 
means caution is needed in their interpretation. While 
we expected to find lower BF values in higher competi-
tive levels, differences between groups were generally 
small and could be only observed when comparing the 
international to lower competitive levels. While lower BF 
is advantageous for neuromuscular actions such as jumps 
and changes of directions [8, 9], the game of basketball 
is also characterised by static efforts. These actions refer 
to all those situations in which players are stationary and 
fight to obtain and maintain advantageous position on the 
court (e.g.to rebound, in picking and low-post situations) 
[3, 105]. In these specific scenarios, a greater body mass 
might be advantageous for the player, making him/her 
less prone to be pushed away from his/her position by an 
opponent. Since previous studies have shown that higher 
level players have a greater body mass than lower-level 
players [19, 20, 22], it is possible that lean compartment 
mass, rather than BF, is more sensitive in discriminating 

(See figure on next page.)
Fig. 2 Relative body fat of basketball players: forest plot showing pooled mean estimates and 95% confidence intervals of included studies. ADP 
air displacement plethysmography; BIA bioelectrical impedance analysis; CI confidence interval; DXA dual‑energy X‑ray absorptiometry; F female; 
M male; 1, 2, 3 single study included multiple times in the forest plot as it included data from multiple samples (e.g. male and females; international 
and regional); * marking different studies from same authors and published in the same year
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Fig. 2 (See legend on previous page.)
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between basketball players of different competitive lev-
els. While we extracted lean compartment mass from all 
included studies (see Tables 1, 2, 3, 4), inconsistencies in 
terminologies and calculation methods used impeded 
their joint evaluation by meta-analysis. Future studies 
should address these inconsistencies and clearly state 
how lean compartment mass was calculated. Neverthe-
less, our results evidenced that BF content was lower in 
higher competitive levels in basketball, an expected find-
ing which might be explained by several factors related 
to competing at higher levels, such as more rigorous 
anthropometric profiling and selection processes, con-
trolled diet, as well as higher physical, physiological and 
energetic demands of training and competition.

This study had some limitations. Firstly, most stud-
ies did not report reliability measures of the body com-
position methods implemented, which casts doubt on 
the reproducibility of included data. Similarly, few stud-
ies reported essential information such as hydration and 

feeding status—factors known to influence body com-
position measurements [17, 104]. Another limitation 
regarded the categorisation of competitive level, which 
could also have influenced our results. We categorised 
players as international, national or regional, but this 
classification may improperly reflect the players’ actual 
competitive or skill level (e.g., the competitive level in a 
regional league in the U.S. might actually be higher than 
that in a national league of a country where basketball 
is less popular). Lastly, since only 19 out of 80 included 
studies reported BF values by playing position, it was not 
possible to account for playing position in the present 
meta-analysis. Players of different positions typically fea-
ture significantly different anthropometric characteristics 
and performance profiles [3, 20], so there is a clear need 
for future studies to report BF data by playing position.

This study also aimed at critically discussing the short-
comings of research published to date, and to identify 
promising future research directions. We recommend 
future studies assessing BF of basketball players to (1) 
clearly describe computational procedures and meas-
urement devices used to estimate BF (2) specify the 
reliability of the measurement instruments, (3) clearly 
control and report the hydration and feeding status prior 
to measurement, (4) specify the competitive level of the 
sample by reporting the country and/or region and name 
of the league in which players competed at the time of 
the study, and (5) report BF of players in distinct cat-
egories (i.e. sex, competitive level, playing position) for 
better interpretation of data. Additionally, it would be 
interesting to review the influence of sex, measurement 
method and competitive level on lean compartment mass 
values, such as fat free mass, lean body mass and muscle 
mass. However, inconsistencies in terminology could be 
an important barrier to the successful (quantitative) com-
parison of studies investigating lean compartment mass 
of basketball players.

Conclusion
This meta-analysis summarised and evaluated the avail-
able body of evidence on BF of basketball players. The 
results showed that female basketball players have greater 
BF than male counterparts. Results for the same bas-
ketball players varied depending on the measurement 
method used; therefore, it is imperative for practitioners 
assessing BF to compare their players’ BF only with the 
values obtained in this study for the same measurement 
method. International-level players appeared to have 
lower BF than national or regional level players, suggest-
ing that body composition variables can discriminate 
competitive levels in basketball.

Table 5 Results of meta‑analysis according to sex and 
measurement method

ADP air-displacement plethysmography; BIA bioelectrical impedance analysis, CI 
confidence interval; DXA dual-energy X-ray absorptiometry; F female, M male
a Body fat values presented are pooled estimates and 95% confidence intervals 
adjusted for sex and measurement methods

Method Sex No of 
studies

No of 
subjects

Body fat (%)a

Mean 
(pooled)

95% CI

DXA M 8 217 17.5 15.4–19.5

F 11 290 25.0 23.0–27.1

BIA M 16 408 12.4 10.6–14.2

F 9 132 20.2 18.5–21.8

Skinfolds M 37 2715 11.7 10.5–12.9

F 6 144 19.3 17.9–20.7

ADP M 1 127 13.7 9.3–18.1

F 3 302 21.3 16.9–25.7

Fig. 3 Funnel plot of the model including all moderator variables
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