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Abstract

Background: Basketball is an intermittent sport characterized by repeated high-intensity
efforts interspersed with periods of active recovery. The physical and cognitive demands
of the sport expose its players to multiple sources of stress, which may be associated with
alterations in sleep and, in turn, with changes in athletic performance. The aim of this
systematic review was to synthesize available evidence on whether stress-related sleep
disturbances are associated with changes in specific performance factors in basketball play-
ers. Methods: A systematic search was conducted in PubMed, Web of Science, and Scopus
(January 2010–July 2025). Studies assessing stress, sleep, and at least one performance-
related outcome in basketball players were included. Methodological quality and risk
of bias were assessed using the Oxford Levels of Evidence and design-specific critical
appraisal tools for observational and non-randomized studies. Due to methodological
heterogeneity, no meta-analysis was performed, and a qualitative descriptive synthesis
was performed. The review protocol was registered in PROSPERO (registration number:
1185938). Of the 202 records identified, 23 remained after screening, and 14 met the in-
clusion criteria and were included in the qualitative synthesis, requiring the assessment
of stress, sleep, and performance outcomes in basketball players. Results: Most included
studies reported associative relationships between competition or training-related stress
and reduced sleep quality or duration, as well as alterations in selected basketball per-
formance outcomes. Across studies, patterns emerged linking elevated competitive and
personal stress, insufficient sleep and recovery outcomes, and performance-related changes,
despite substantial variability in study design and measurement approaches. Conclusions:
Overall, the evidence suggests that basketball-specific performance factors may be sensitive
to stress-related sleep disturbances. These associative patterns underscore the importance
of considering psychological well-being, recovery strategies, and sleep management in
applied basketball contexts. Rather than supporting prescriptive intervention models, the
findings highlight the value of integrated monitoring approaches that combine stress, sleep,
and performance assessment to support player readiness and performance outcomes.
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1. Introduction
Basketball is an intermittent sport that combines explosive actions such as acceler-

ations, decelerations, changes in direction, and jumps, which impose high physical and
cognitive demands on players [1,2]. Scientific literature has shown that sports performance
is not solely determined by physical and physiological parameters, but also by a range of
intrinsic and extrinsic factors as well [3,4]. In this regard, recovery strategies are considered
crucial for optimizing performance and reducing injury risk [5,6]. Among these strate-
gies, sleep is recognized as one of the primary physiological and psychological recovery
mechanisms available to athletes [7,8].

Both the quantity and quality of sleep have been associated with athletic performance
in basketball, influencing physical and cognitive domains when deficits are present [8–10],
particularly during periods of congested competition schedules [11]. Conversely, adequate
and restorative sleep has been linked to lower injury incidence [12,13] and to improved
technical and physical basketball performance [14], making it a key factor within the sports
community and particularly in basketball [15,16].

However, the competitive structure of basketball often constrains sufficient rest op-
portunities [11]. Factors such as late-night or early-morning practice, frequent travel, time
zone shifts, and late screen exposure can negatively impact sleep duration and quality
by disrupting circadian rhythms. These stressors, commonly present in elite basketball
environments, contribute to internal desynchronization, which compromises physiological
and cognitive recovery processes essential for optimal performance [7]. Additionally, the
physical, psychological stress, and insufficient sleep have been associated with reduced
psychological resilience, decreased motivation, impaired emotional regulation, and a di-
minished capacity to cope with training- and competition-related stress [12,14,17]. It is
widely accepted that insufficient sleep is associated with performance declines, partly due
to the accumulation of physiological and psychological stress responses [18].

Despite growing interest in the relationship among stress, sleep, and performance,
existing basketball-specific reviews have typically examined these factors in isolation or
have not explicitly focused on how stress-related sleep disturbances relate to specific
performance outcomes. This limits the ability to interpret which basketball performance
factors may be most sensitive to the combined influence of stress and impaired sleep.
Although injury incidence associated with sleep loss has been reported in some contexts, it
has rarely been examined as a primary outcome in studies that jointly assess stress, sleep,
and performance in basketball players [19].

In recent years, systematic reviews have increasingly examined the role of sleep in
athletic performance, both in general athletic populations [20,21] and in intervention-based
or sleep-deprivation contexts [22]. In basketball specifically, a recent systematic review by
Ochoa-Lácar et al. [7] synthesized evidence on sleep, recovery, performance, and injury risk,
providing an important overview of how sleep-related outcomes. However, this review
primarily focused on sleep itself. It did not systematically examine how stress-related
sleep disturbances are associated with specific performance factors and recovery indicators,
without explicitly examining how stress-related sleep disturbances are associated with
distinct basketball performance factors. As a result, it remains unclear which physical,
technical, or cognitive performance factors may be particularly sensitive to the combined
effects of stress and sleep disturbances.

Evidence from other sports suggests that stress may influence the sleep-performance
relationships. Reviews in soccer [23] and general athletic populations [12,21] acknowledge
stress as a contextual factor but do not systematically synthesize its interaction with sleep
or its association with sports-specific performance outcomes. Consequently, applying these
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findings to basketball—which is characterized by unique competitive demands, schedule
congestion, and travel requirements-remains limited.

Theoretical frameworks provide useful context for interpreting these associations.
Sleep supports biological processes such as tissue repair, energy metabolism restoration,
memory consolidation, and emotional regulation [24]. Competition-induced sleep loss
can negatively impact motor, cognitive, and physiological functions essential for optimal
performance [8,10]. Mental fatigue from prolonged cognitive and emotional demands
may affect reaction time [25], sustained energy during intermittent efforts [26], focus, and
technical execution [27]. Concurrently, stress triggers physiological alterations—such as in-
creased cortisol levels, immune system disruption, and sleep disorders—that detrimentally
impact training and match performance [9,28]. Stress is considered here as encompassing
psychological, physiological, and autonomic indicators; findings are interpreted according
to each operationalization. These frameworks are included to contextualize observed
associations, rather than to serve as a basis for theory testing. Prolonged exposure to stress,
common in professional basketball, can lead to chronic fatigue, overtraining, and reduced
performance [29]. Stress activates the hypothalamic–pituitary–adrenal axis, increasing cor-
tisol and disrupting sleep onset and maintenance [30]. In turn, inadequate sleep heightens
athletes’ susceptibility to stress, creating a negative feedback loop that impairs recovery
and performance [31].

Models such as the Load–Recovery–Adaptation framework emphasize balancing
training and competition demands with adequate recovery to support positive adapta-
tion and reduce maladaptive outcomes [32]. Within this context, sleep is a central, yet
variably operationalised, component whose interaction with stress may influence perfor-
mance across a competitive season. In the present review, stress is conceptualized as a
multidimensional construct encompassing psychological (e.g., self-reported mood and
perceived stress), physiological (e.g., hormonal responses), and autonomic indicators, as
operationalised in the included studies. Sleep is primarily assessed by subjective ques-
tionnaires and/or objective monitoring tools for sleep duration and quality. Performance
is understood broadly to include physical, technical, cognitive, and availability-related
outcomes relevant to basketball performance contexts. These constructs are interpreted
according to their operationalization in each study, without assuming equivalence across
measurement approaches.

This systematic review provides a descriptive, basketball-specific synthesis of studies
examining the interplay between stress, sleep disturbances, and performance outcomes.
Unlike prior reviews, which typically address these factors individually or across mul-
tiple sports, this review focuses on how they have been jointly examined in basketball,
highlighting patterns, methodological gaps, and areas for future research.

Therefore, the main aim of this systematic review is to synthesize available evidence
on whether stress-related sleep disturbances are associated with changes in specific bas-
ketball performance factors. Due to the descriptive aim of the review and the absence of
a sufficiently consistent theoretical or empirical framework integrating stress, sleep, and
performance in basketball, no formal conceptual model was proposed. Instead, the review
was guided by broad research questions aimed at synthesizing and mapping the available
evidence. By adopting a cautious, evidence-aligned approach, this review seeks to support
future research by improving conceptual clarity and to inform applied practitioners by
clarifying what can and cannot be drawn from the current basketball-specific literature.

This review provides a descriptive synthesis of examining stress, sleep, and per-
formance in basketball players, focusing on identifying which physical, technical, and
cognitive performance factors appear to be sensitive to stress-related sleep disturbances.
The review incorporates current scientific literature and considers sport-specific contex-
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tual factors such as travel, congested schedules, training loads, and competitive demands.
Rather than testing a predefined framework, the review seeks to clarify how these relation-
ships have been operationalised, which performance factors appear most sensitive, and
where conceptual and methodological gaps remain.

2. Materials and Methods
This systematic review adhered to the Preferred Reporting Items for Systematic Re-

views and Meta-Analyses (PRISMA)® guidance [33]. The electronic databases employed
for the search included PubMed, Scopus, and Web of Science (WOS), between 1 January
2010 and 1 July 2025. The last search was conducted on 1 July 2025. Keywords were selected
using experts’ opinions and based on previous reviews conducted on stress, sleep, and
performance in basketball [7,34]. The search algorithm using the PICOS® approach [35]
(population, intervention, comparators, outcomes, and study design) (Figure 1) using the
following databases: PubMed, Scopus, and Web of Science (WOS). For Medline, both
Medical Subject Headings (MeSH) and free-text terms were used as follows: (“Basketball”
[MeSH Terms] OR basket*) AND (“Stress, Psychological” [MeSH Terms] OR stress OR
“psychological stress”) AND (“Sleep” [MeSH Terms] OR “Sleep Quality” [MeSH Terms] OR
sleep OR “sleep quality”) AND (“Performance” [MeSH Terms] OR “Athletic Performance”
[MeSH Terms] OR performance). Equivalent search structures were adapted for Scopus
and WOS. The reference lists of included studies were also screened to identify additional
relevant articles (Supplementary Materials File S1).

 

Figure 1. PICOS model for inclusion criteria definition. Authors’ own work. PROSPERO nº 1185938.

The sources of the found articles were also reviewed to identify, add, and comment on
the most important studies on the subject using a snowball sampling method, whereby each
article leads to other relevant articles [36]. This review protocol was registered with the
Prospective Register of Systematic Reviews (PROSPERO) on 6 November 2025 (registration
number 1185938) (Figure 2).
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Figure 2. Diagram flow of the review.

2.1. Eligibility Criteria

The PICOS® criteria were employed to select eligible studies. The inclusion and
exclusion criteria for this systematic review are detailed in Table 1. Duplicate identification
was carried out using Mendeley reference management software® (v. 2.111.0, Copyright ©
2024 Elsevier Ltd., Barcelona, Spain). The authors J.O.-L. and E.F.-G. conducted a screening
process for the title, abstract, and reference list of each study to locate potentially relevant
studies. A third author (J.C.-G.) participated in discussions to address any discrepancies in
the selection process.

Table 1. Selection criteria used according to the PICOS model.

PICOS Category Inclusion Criteria Exclusion Criteria

P (Population)
Basketball players of any sex (female/male)
or competitive level without age restrictions

(amateur to professional level).

Sports other than basketball (e.g., soccer,
football, volleyball).

I (Intervention)

Studies examining the relationship between
stress (including psychological, physiological,
and autonomic indicators) and sleep quality

or duration.

Studies that do not examine the relationship
between stress and sleep quality or quantity,
or that analyze these variables independently

without establishing their link.
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https://doi.org/10.3390/app16041787


Appl. Sci. 2026, 16, 1787 6 of 19

Table 1. Cont.

PICOS Category Inclusion Criteria Exclusion Criteria

C (Comparators)

Studies with or without a control group that
explored the relationship between stress,

sleep, and performance in basketball
(intra-subject or between-group designs) were

included.

Participants from studies that did not include
comparative analyses (between groups or

within-subject over time) and did not
examine interaction effects among stress,

sleep, and performance.

O (Outcomes)

Studies that assessed at least one
performance-related outcome (physical,

technical, or cognitive) and included
measures of sleep (duration or quality) in

relation to psychological stress.

Studies that did not report measurable
performance outcomes or link sleep and

stress to athletic performance.

S (Study designs)

Observational, quasi-experimental, and
experimental studies published in

peer-reviewed journals between 2010 and
2025.

Narrative reviews, case reports, expert
opinions, systematic reviews, and studies
lacking empirical data or involving a high

risk of bias

2.2. Data Extraction

After identifying and excluding duplicates, the results were exported to an Excel
document (Microsoft Office®, 2016, Microsoft Inc., Redmond, Washington, WA, USA), and
three tables were created, one for each database (PubMed, WOS, and Scopus). These tables
recorded the author’s name, date, title, and keywords of all conducted studies, arranged
alphabetically based on the first author’s name. After reviewing the title and results, the in-
clusion and exclusion criteria were applied. Data extraction was performed independently
by two reviewers (J.O.-L. and E.F.-G.). Inter-rater reliability during the study selection
process showed a high level of agreement between reviewers. Any disagreements were
resolved through discussion and consensus. The studies meeting the inclusion criteria were
reviewed to extract relevant data on how stress and sleep disturbances impact basketball
performance. Any discrepancy among the authors was resolved through discussion with a
third author (J.C.-G.).

2.3. Study Selection

Study selection occurred in three stages: (1) title screening, (2) abstract screening, and
(3) full-text assessment. Inclusion and exclusion criteria were applied at each stage. A
PRISMA flow diagram [33] illustrates the identification, screening, and final selection process.

A total of 23 studies were identified through systematic database searches. After
title and abstract screening, full texts were assessed for eligibility (J.O.-L.). Six studies
were excluded for not addressing all three core variables (stress, sleep, and performance
in basketball players), and one [37] was excluded due to a high risk of bias based on
the Cochrane risk of bias tool. Two additional studies [7,34] were excluded as they were
systematic reviews without original empirical data (J.O.-L., E.F.-G.) and thus did not meet
the inclusion criteria for primary research. Ultimately (J.O.-L., E.F.-G.), 14 studies [23,37–49]
were included in the systematic review.

The inclusion and exclusion criteria indicated in the full articles were then used to
select the studies to be included in this review (J.O.-L., E.F.-G.). The authors reached a
consensus on the suitability of 92% of the studies included in the review. This suggests that
the majority of the studies analyzed met the established criteria and were relevant to the
research objectives. However, in 8% of the studies where disagreement arose, the decision
was made to include a third author (J.C.-G.) to provide an additional perspective and clarify
the choice. This collaborative approach helped to resolve differences and strengthen the
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validity of the selection process by incorporating a range of opinions and experiences into
the evaluation of the studies. The final analysis was based on studies that were of high
quality and relevant.

2.4. Methodological Quality Assessment

The methodological quality of the included studies was first assessed using the Ox-
ford Levels of Evidence (OLE), developed by the Center for Evidence-Based Medicine
(OCEBM, 2011). This scale ranks scientific evidence based on study design, giving greater
weight to more rigorous methodologies. All included studies were level 2b, reflecting
moderate-quality evidence from observational or non-randomized designs. Level 1 corre-
sponds to systematic reviews of randomized controlled trials (RCTs), while level 5 refers
to expert opinion without empirical support (Table 2). The OLE was selected given that
this review includes a wide variety of study designs, whereas tools such as PEDro or
MINORS are restricted to specific types of research (PEDro to RCTs and MINORS to clinical
non-randomized studies). Therefore, OLE provides a more appropriate and consistent
framework for assessing the heterogeneous evidence included in this review. To assess risk
of bias and study quality, the Joanna Briggs Institute (JBI) critical appraisal tools were ap-
plied according to study type (observational, quasi-experimental). This allowed systematic
assessment of study strengths and limitations relevant to interpretation.

Table 2. OLE Scale.

Level Evidence

1 Systematic review of RCTs
2a Well-designed RCT
2b Cohort or quasi-experimental study
3 Case–control study
4 Case series or descriptive studies
5 Expert opinion without critical appraisal

OLE = Oxford Levels of Evidence; RCT = Randomized Controlled Trial.

The following table (Table 3) summarizes the OLE levels of the included studies:

Table 3. Applied OLE Scale.

Author (Year) Study Design OLE Level

Chou et al. (2021) [39] Comparative study 2b
Clemente et al. (2019) [23] Longitudinal study 2b
di Fronso et al. (2013) [40] Cross-sectional study 2b

Brini et al. (2023) [42] Observational study 2b
Souabni et al. (2023) [50] Quasi-experimental study 2b
Conte et al. (2022) [43] Comparative study 2b

Watson et al. (2020) [45] Prospective study 2b
Sansone et al. (2023) [46] Observational study-mixed models 2b
Doeven et al. (2021) [47] Longitudinal study 2b

Brini et al. (2021) [41] Pilot study 2b
Souabni et al. (2024) [48] Observational study 2b
Conte et al. (2021) [44] Comparative observational study 2b
García et al. (2022) [49] Preliminary clinical trial 2b
Taber et al. (2024) [38] Predictive study—machine learning 2b
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3. Results
3.1. Methodological Quality

To estimate risk of bias, we applied the Cochrane Collaboration guidelines® [50],
assessing internal validity, confounding variables, measurement objectivity, and clarity of
reporting. Six bias domains were evaluated: selection bias, performance bias, detection
bias, attrition bias, reporting bias, and other biases (e.g., conflicts of interest or design
flaws). Most studies showed low risk in participant selection, sleep measurement, attrition,
and reporting. However, moderate risks were identified in stress assessment (due to
unvalidated or self-reported questionnaires) and confounding variable control. In addition
to evidence grading, the methodological quality and risk of bias of the included studies
were independently assessed using the Joanna Briggs Institute (JBI) critical appraisal
tools. Design-specific JBI checklists were applied according to each study’s methodological
approach (observational, longitudinal, or quasi-experimental). The JBI framework was
selected because it is specifically suited for non-randomized studies and heterogeneous
designs, which predominated in the present review. The critical appraisal evaluated
key methodological domains, including participant selection, measurement validity and
reliability, identification and control of confounding variables, completeness of outcome
data, and clarity of statistical reporting (Figure 3).

 

Figure 3. Risk of Bias graph: review of the author’s judgments about each risk of bias item for each
included study.

3.2. Synthesis of Results

For interpretative clarity, findings are reported according to the type of stress indicator
used in each study (psychological, physiological, autonomic, or computational), rather than
assuming equivalence across stress constructs. Results were analyzed using a descriptive
qualitative approach, grouping findings around the three dependent variables: stress, sleep,
and basketball performance. An Excel matrix was used to organize the 14 selected studies
by methodological design, participant competitive level, measurement tools, and key
outcomes. Stress was operationalised using psychological, physiological, and autonomic
indicators, and findings were interpreted according to each type of measurement rather
than assuming equivalence.

Studies were categorized based on their design (observational, quasi-experimental,
longitudinal, RCTs) and participant level (amateur, university, professional). Sleep assess-
ment tools included actigraphy, wellness questionnaires, and scales like the Hooper Index;
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stress was measured using tools like POMS or salivary cortisol [51]; performance was
evaluated through physical tests, RPE scores [52], and injury incidence. A statistical meta-
analysis was not feasible due to methodological heterogeneity in study designs, variables,
and instruments. Instead, a frequency analysis identified consistent patterns: 11 of the
14 studies (79%) reported that high stress levels were associated with reduced sleep quality
and duration, which negatively impacted basketball performance (Table 4).

Findings from the 14 selected studies report that 11 (79%) reported associations be-
tween higher stress levels, reduced sleep quality or duration, and impaired basketball
performance. These results were synthesized into three thematic areas, reflecting descrip-
tive patterns rather than causal relationships. Differences between competitive levels
should not be interpreted as reflecting higher basal stress in professional athletes, but rather
variations in stress exposure, recovery windows, and contextual demands. Sleep and recov-
ery are further influenced by health status, pain, stimulant use, and other behavioral factors,
which were not consistently controlled for across studies. Here, “tight schedules” refers to
reduced recovery time between training, travel, and competition, potentially increasing
accumulated fatigue and sleep disruption.

3.2.1. Stress from Competition and Training Loads

Studies by Chou et al. [39], Conte et al. [42,43], and Doeven et al. [47] found that
congested schedules, intense workloads, or consecutive games were associated with higher
stress and impaired sleep, which in turn correlated with reductions in key performance
variables. For example, Conte et al. [43] reported increased hormonal disruption and
perceived fatigue, while Chou et al. [39] observed associations between higher stress and
decreased shooting accuracy and overall performance readiness.

3.2.2. Insufficient Sleep and Recovery Outcomes

Watson et al. [45], Clemente et al. [23], García et al. [49], and Sansone et al. [46]
demonstrated that shorter sleep duration was associated with greater fatigue, poorer
recovery, and increased injury risk, affecting players’ consistent availability and adaptation
across the season. For instance, Watson et al. [45] and Taber et al. [38] identified sleep and
stress as key predictors of performance and injury risk, while Clemente et al. [23] linked
poor sleep with reduced adaptation throughout the season.

3.2.3. Sleep Optimization as a Buffer Against Stress

Some interventional studies explored strategies such as planned naps, load regulation,
or sleep hygiene. These interventions were associated with improvements in stress or
performance outcomes in limited contexts; however, evidence remains preliminary and
cannot be generalized. For example, Souabni et al. [48], Brini et al. [41], and Taber et al. [38]
reported that naps were linked to improved agility, speed, and accuracy, but these findings
are descriptive and context-specific.

In summary, the most consistently reported consequences of high stress and insuffi-
cient sleep were increased fatigue, decreased accuracy, and impaired physiological adap-
tation. These findings highlight the intertwined relationships between stress, sleep, and
performance in basketball, while emphasizing the descriptive nature of current evidence
and avoiding causal claims.
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Table 4. Summary table of the studies included in the systematic review.

Year Author Title (Short) N Design Variables Sleep Stress Performance Key Findings

2021 Chou et al. [39] Season vs.
Off-season

9 men, elite
(16.1 ± 0.2 y)

Quasi-
experimental

(1 season)

Stress,
performance,
biomarkers

Questionnaires
and

biomarkers

PH (Salival Cortisol) +
AU (HR) + PH

(POMS)

Performance
test

Higher in-season stress
↓ sleep and

performance

2019 Clemente et al. [23] Training load and
well-being

11 men, pro
(27.1 ± 5.2 y)

Longitudinal
(1 season)

Load, Stress,
fatigue, sleep

Wellness sleep
score PS (Hooper stress) Load and

Fatigue
Congested weeks ↑

stress and ↓sleep

2013 di Fronso et al. [40] Stress-recovery
balance

28 amateurs
(23.5 ± 9.2 y)

Cross-
sectional

(1 season)
Stress, recovery RESTQ-Sport PS (RESTQ-Sport) - Preseason ↑ stress and

↓ recovery

2023 Brini et al. [42] Ramadan and
game frequency

28 men, pro
(26.2 ± 2.1 y)

Observational
(4 weeks) Sleep, recovery Self-reports PS (Self-reports) Body

composition
Ramadan ↓ sleep and
recovery and ↑ stress

2023 Souabni et al. [50] 40 min nap study 12 men, pro
(26.2 ± 2.1 y)

Quasi-
experimental

(1 week)

Nap, stress,
recovery Hooper + ESS PS (Hooper stress) Basketball-

skills test

Naps ↓ stress and ↑
physical performance

in basketball

2022 Conte et al. [43] Weekly load and
well-being

21 men, pro
(25.5 ± 3.6 y)

Observational
comparative

(5 weeks)

Load, hormones,
sleep, stress Wellness

PS (Hooper)
+

PH (Hormones)
Hormones Load ↑ stress and ↓

sleep and performance

2020 Watson et al. [45] Sleep as a
predictor of injury

19 men,
NCAA

Prospective
(2 seasons)

Sleep, fatigue,
injuries Sleep hours PS (Stress and mood

scales) Injury Less sleep → ↑ stress,
fatigue, and injury risk

2023 Sansone et al. [46] Pre-training
well-being

15 men, youth
(15.2 ± 0.3 y)

Observational
(10 weeks)

Sleep, stress,
recovery, load

TQR and
Hooper scales PS (Hooper) Load

response

Better sleep and low
stress → better

training.

2021 Doeven et al. [47] Load to Optimize
Recovery

16 men, elite
(24.8 ± 2.0 y)

Longitudinal
(1 season)

Load, recovery,
sleep

s-RPE,
perception,

wellness
PS (Hooper stress) Readiness

Proper load
management ↑ sleep

and ↓ stress

2021 Brini et al. [41] SSG during
Ramadan

24 men, pro
(26.9 ± 2.3 y)

Pilot
(4 weeks)

Fatigue, sleep,
stress Psychometric PS (Self-report) - Ramadan ↑ stress and

↓ recovery

2024 Souabni et al. [48] Naps and HRV 12 elite
(26 ± 5 y)

Observational
(1 week) Sleep, nap, HRV Actigraphy AU (HRV-stress) HRV Naps ↑ recovery and ↓

stress

2021 Conte et al. [44]

Workload and
well-being on

consecutive game
days

7 men, pro
(20.8 ± 1.6 y)

Observational
(4 weeks)

Sleep, fatigue,
stress Wellness PS (Stress scale) Fatigue

Consecutive games ↓
sleep and readiness

and ↑ stress
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Table 4. Cont.

Year Author Title (Short) N Design Variables Sleep Stress Performance Key Findings

2022 García et al. [49]
Recovery using

NESA
neuromodulation

12 men, pro
(20.6 ± 2.7 y)

Clinical trial
(6 weeks)

Recovery, sleep,
load

Recovery
scales

PH
(neuromodulation-

related markers)

Perceived
recovery

Neuromodulation
improved

recovery/sleep

2024 Taber et al. [38] ML performance
prediction

16 women,
NCAA

(21 ± 3 y)

ML-based
(24 weeks)

Performance,
sleep, training

Wellness via
ML CP (ML stress) ML

performance

Stress + sleep
predicted season-long

performance

HR = Heart Rate; POMS = Profile of Mood States; RESTQ-Sport = Recovery–Stress Questionnaire for Athletes; ESS = Epworth Sleepiness Scale; sRPE = session Rating of Perceived
Exertion; TQR = Total Quality Recovery; HRV = Heart Rate Variability; ML = Machine Learning; NESA = Non-invasive neuromodulation; PS = Psychological; PH = Physiological;
AU = Autonomic; CP = Computational p.
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4. Discussion
This systematic review aimed to examine how stress-related factors are associated with

sleep quality and duration and how these relationships relate to performance outcomes in
basketball players. Overall, the findings suggest consistent associations between higher
levels of stress, impaired sleep, and changes in basketball performance across physical,
technical, and recovery-related domains. Across the included studies, a majority reported
that increased stress levels were accompanied by reductions in sleep quality or duration,
which were in turn associated with decrements in selected performance indicators such as
shooting accuracy, perceived readiness, recovery status, and availability for training and
competition. These observations are in line with previous literature highlighting sleep as a
critical component of athlete recovery and performance regulation in basketball [7,53].

One of the most relevant contributions of this systematic review is the descriptive syn-
thesis of evidence indicating that stress, stemming from both competitive factors (congested
schedules, travel, internal and external performance pressure) and personal factors (anxiety,
mental fatigue), is frequently associated with sleep disturbances, including altered sleep
timing and reduced sleep efficiency [44]. The interpretation of findings remains limited
to associative patterns due to the moderate risk of bias in several studies, particularly
in stress assessment relying heavily on subjective questionnaires (Hooper Index, POMS,
TQR) [54]. Moreover, the term “stress” encompassed heterogeneous constructs across the
included studies (e.g., psychological self-reports, physiological markers, autonomic indices,
and computational proxies), which are related but not equivalent. As a consequence, the
interpretation of findings is necessarily limited to associative patterns rather than reflecting
a unified or causal stress construct, particularly in high-demand professional contexts.

Across the 14 included studies (2013–2024), research interest has increased notably in
recent years, with 9 studies published from 2021 onwards, indicating a growing focus on
stress, sleep, and performance in basketball.

Regarding sample size (N), studies were characterized by small cohorts (range:
7–28 participants), consistent with applied field research in basketball. Samples were
predominantly male (13/14 studies) and largely drawn from professional, elite, or NCAA
populations, with only one study including female athletes, one study focusing on youth
players, and one study conducted in amateur players, limiting external validity across
broader basketball populations.

In terms of study design, the literature was dominated by observational and quasi-
experimental approaches, including observational (n = 4), comparative observational
(n = 3), longitudinal (n = 2), and quasi-experimental designs (n = 2). Additional designs in-
cluded prospective, pilot, preliminary clinical trial, and machine-learning-based predictive
studies (n = 1 each). No large-scale randomized controlled trials were identified.

Concerning variables, all studies examined combinations of sleep-, stress-, recovery-,
load-, or performance-related variables, often within congested competitive or training
contexts. Sleep was most frequently assessed using subjective self-report tools (e.g., well-
ness scores, sleep diaries), with objective measures such as actigraphy used in a minority of
studies. Stress was primarily evaluated through perceptual self-report instruments (e.g.,
Hooper Index, POMS), occasionally complemented by physiological or autonomic markers
(e.g., cortisol, HRV, machine-learning-derived indicators). Performance-related outcomes
were included in 12 of the 14 studies, encompassing physical performance tests, readiness,
fatigue, injury risk, recovery status, or predictive performance metrics, while two studies
did not assess direct performance outcomes.

Overall, this table highlights a body of evidence characterized by recent growth, small
and highly selected samples, heterogeneous observational designs, and a predominant
reliance on subjective measures of sleep and stress. Although performance outcomes

https://doi.org/10.3390/app16041787

https://doi.org/10.3390/app16041787


Appl. Sci. 2026, 16, 1787 13 of 19

were commonly included, methodological heterogeneity and limited population diversity
reinforce the exploratory nature of the evidence and underscore the need for larger, more
diverse, and methodologically robust studies in basketball.

Eight studies documented that shorter sleep duration was consistently linked to
increased fatigue, impaired readiness, and reduced technical execution. In some cases,
poorer sleep was also associated with higher injury incidence or reduced player availability,
as reported by Watson et al. [20] and Clemente et al. [23]. These patterns suggest both
acute and chronic sleep restriction can differentially affect physiological and cognitive
recovery, indicating cumulative effects when combined with stress exposure. Importantly,
injury outcomes were not a primary endpoint in most studies; therefore, conclusions
regarding injury risk should be considered exploratory rather than definitive. Nonetheless,
these associations are biologically plausible, as insufficient sleep has been linked to slower
reaction time, elevated perceived fatigue, and reduced cognitive processing speed, all
of which may compromise neuromuscular control and decision-making in basketball
performance contexts [44].

A limited number of studies explored interventions aimed at mitigating stress or
improving sleep, including napping strategies [49] and neuromodulation approaches [48]
have also been identified. These studies reported preliminary positive effects in reducing
stress and improving selected performance or recovery outcomes. However, given the
small number of experimental studies, heterogeneous protocols, and limited sample sizes,
these findings should be interpreted as indicative of potential avenues for future research
rather than as evidence supporting generalized intervention frameworks or prescriptive
recommendations.

Regarding methodological quality, most of the included studies presented acceptable
levels of evidence (level 2b) and a low risk of bias in key domains such as participant selec-
tion and sleep measurement. Nonetheless, there was some variability in the instruments
used to assess stress (e.g., subjective questionnaires vs. salivary cortisol), as well as in
the definitions and methods for evaluating performance [39,42]. Due to the high method-
ological heterogeneity observed across the included studies—particularly regarding stress
assessment tools, sleep measurement techniques, and performance testing protocols—it
was not possible to ensure sufficient comparability among outcomes. This lack of consis-
tency precluded the execution of a quantitative meta-analysis, as pooling data under such
diverse methodological conditions would compromise both the validity and reliability of
the synthesized results. Consequently, a narrative synthesis was deemed more appropriate
for accurately reflecting the current state of the evidence. Future research should prioritize
the use of standardized and validated protocols to improve cross-study comparability and
facilitate robust meta-analytic approaches.

The findings of this systematic review suggest that both psychological stress and
sleep quality could represent relevant factors associated with basketball players’ athletic
performance. Consequently, these factors could warrant consideration within recovery
and fatigue management strategies in basketball contexts. However, given the predomi-
nantly observational nature of the available evidence, such applied implications should be
interpreted cautiously and not as prescriptive guidelines.

After analyzing the findings of this systematic review, several future research direc-
tions are identified. First, there is a clear need for experimental and longitudinal studies
employing validated instruments and combinations of objective and subjective measures.
Additionally, interventions aimed at improving rest and managing stress—such as ac-
tive recovery strategies, mindfulness-based approaches, scheduled naps, or technological
sleep-monitoring tools—represent promising areas for further investigation, rather than
established best practices. Furthermore, future research should include more diverse sam-
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ples in terms of gender, age, and competitive level to generate more representative and
generalizable evidence.

While previous systematic reviews have explored the role in athletic performance
and recovery [20,21], and others have considered stress or fatigue as performance-relevant
variables, basketball-specific evidence integrating stress-related sleep disturbances with
performance outcomes remains fragmented. Reviews such as those by Craven et al. [54]
and Cunha et al. [55] focused primarily on sleep-deprivation or sleep-enhancement in-
terventions across multiple sports. More specifically, Ochoa-Lácar et al. [7] provided a
sport-specific synthesis of sleep and recovery in basketball players but did not systemati-
cally consider stress as a moderating or interacting factor influencing sleep–performance
relationships. Similarly, Clemente et al. [23] explored the interrelations between sleep, train-
ing load, and injury in professional soccer players, but did not assess stress as a moderating
or mediating variable in performance outcomes. Other works, such as Charest and Grand-
ner [12], discussed the psychological dimensions of sleep and performance, yet without
focusing on a specific sport or the integrated relationship between the three variables. Col-
lectively, these works highlight the need for greater conceptual clarity when examining how
stress-related sleep disturbances relate to performance within basketball-specific contexts.

Several limitations of the current literature should be acknowledged. First, there
is a scarcity of high-quality randomized controlled trials examining stress, sleep, and
performance concurrently in basketball, which limits causal inference. Second, the heavy
reliance on subjective measures for stress and recovery introduces potential reporting
bias. Third, female athletes and youth or amateur populations remain underrepresented,
restricting the generalisability of findings [56]. Finally, it should be acknowledged that the
sample sizes of the included studies are generally small, which is characteristic of applied
field-based research in high-performance sport. Such sample sizes reflect the practical and
logistical constraints inherent to elite and competitive sporting environments and should
be interpreted within this context. Addressing these limitations should be a priority for
future research.

Future studies would benefit from longitudinal and experimental designs employ-
ing validated and clearly differentiated stress constructs, alongside objective sleep and
performance measures. Greater inclusion of female players, youth athletes, and diverse
competitive levels would further strengthen the evidence base. Importantly, future re-
search should aim to clarify which specific performance domains are most sensitive to
stress-related sleep disturbances under different competitive conditions.

In summary, this systematic review provides a cautious, basketball-specific synthesis
of existing evidence on the associations between stress, sleep, and performance. Rather than
proposing new theoretical models or prescriptive frameworks, it clarifies where consistent
patterns emerge and where substantial uncertainty remains. By delineating methodological
limitations and contextual factors inherent to basketball, this review aims to support future
research development and to assist practitioners in interpreting sleep- and stress-related
evidence within applied performance settings.

5. Conclusions
The results of this systematic review suggest that stress-related factors are in line with

impaired sleep quality and duration, and that these sleep disturbances are, in turn, linked
to changes in selected performance-related outcomes in basketball players. Across the
reviewed literature, sleep appears to play a relevant role in athletic performance and perfor-
mance regulation, with potential implications for physical readiness, cognitive functioning,
and players’ availability. However, the strength of these conclusions is constrained by
the overall quality of the evidence, which is predominantly observational and character-
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ized by moderate risk of bias, particularly in the assessment of stress and the control of
confounding variables.

The interpretation of findings is further limited by restricted external validity, as most
included studies were conducted in male, high-level or professional basketball players,
with limited representation of female athletes, youth populations, or lower competitive
levels. Consequently, the observed should be interpreted cautiously and should not be
assumed to generalize across all basketball contexts or athlete populations.

The conclusions can be directly linked to the three thematic patterns identified in
the Results: competitive and personal stress exposure, insufficient sleep and recovery
outcomes, and sleep optimization as a potential buffer against stress. These patterns
suggest the relevance of considering psychological well-being, recovery strategies, and
sleep management in applied basketball contexts. Rather than proposing prescriptive
intervention models, the review highlights the value of integrated monitoring approaches
that combine stress, sleep, and performance assessment to support player readiness and
performance outcomes.

6. Practical Applications
Monitoring sleep and stress-related indicators may be relevant within performance

monitoring and recovery management in basketball, particularly in high-demand competi-
tive contexts. These considerations reflect applied insights derived from patterns observed
in the reviewed literature rather than prescriptive intervention models.

Some studies describe integrated approaches combining stress awareness, sleep-
related behaviors, and recovery monitoring, which can be conceptually grouped into com-
plementary domains [57]. Psychoeducational strategies led by sport psychologists—such
as relaxation, breathing control, mindfulness, and coping strategies—have been proposed
as potential tools to support psychological well-being, although their basketball-specific ef-
fectiveness remains insufficiently established [58]. Perceived stress is commonly monitored
using self-report tools such as the Hooper Index or the Profile of Mood States (POMS),
providing subjective information when interpreted alongside other monitoring data [39,40].

Sleep hygiene practices (e.g., consistent schedules, optimized sleep environments,
reduced screen exposure) supported by sleep diaries or wearable monitoring have also
been highlighted [20,28], while short naps (20–40 min) during high-demand periods may
help mitigate stress and support performance [10,43]. Recovery strategies such as work-
load adjustment, active recovery, neuromodulation, and guided relaxation are frequently
embedded within broader recovery management frameworks [59,60], although current
evidence does not allow firm conclusions regarding their effectiveness in targeting stress-
related sleep disturbances in basketball. Overall, these considerations should be viewed as
hypothesis-generating, reinforcing the need for further high-quality experimental research
(Figure 4).
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Figure 4. Representation of practical applications. Image generated using ChatGPT (OpenAI),
GPT-5.2.
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