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Critical appraisal of Evidence-Based Interventions

Part 1 – Critical Literature Appraisal
[bookmark: _GoBack]Effective evaluation of exercise-based interventions requires understanding both methodological strengths and limitations within existing studies. The first study explored the impact of slow breathing on physiological outcomes in post-PCI patients. The intervention was simple, equipment-free, and practical in clinical settings, with findings showing reductions in heart rate and improved recovery profiles. A relatively large sample of 78 patients and a randomized design strengthened internal validity. However, a clinical population limits generalizability, and self-reported adherence may have influenced outcomes. Despite this, the feasibility and low resource demands of slow breathing make it accessible across various settings. (Appendix B) for original notes.
[bookmark: _Int_MLPeMzln]The second study examined acute resistance exercise and its effects on inhibition using the Stroop task. Intensity was controlled using RPE and RIR measures, ensuring comparable effort across participants. Results showed modest immediate improvements but more pronounced benefits several minutes post-exercise, suggesting a time-dependent cognitive response. Although the study used a controlled design and a sample of 30 participants, limitations included reliance on self-reported exertion and potential learning effects within the Stroop task. Nevertheless, resistance exercise remains promising for cognitive enhancement due to its strong physiological basis and relevance in both fitness and sport environments. (Appendix A) for original notes.
The third study investigated static and ballistic stretching in physically active women, assessing effects on flexibility and strength. Static stretching improved sit-and-reach scores more than ballistic stretching, confirming its effectiveness for flexibility. However, static stretching significantly reduced 1RM leg-press performance compared with both ballistic stretching and the control condition, indicating a detrimental effect on lower-body strength output. Ballistic stretching did not impair strength but also did not meaningfully improve flexibility beyond the control condition. A limitation of the study is its reliance on equipment-based strength testing, which reduces feasibility outside gym environments, and flexibility responses can vary based on baseline range of motion and technique familiarity. Despite these considerations, the study provides valuable insight by showing that while static stretching can enhance flexibility, it may acutely compromise maximal strength performance — a consideration that is particularly important in sport or resistance training contexts. (Appendix C) for original notes.
Together, these studies highlight differences in feasibility, scalability, and impact. Slow breathing is widely accessible and low burden; resistance exercise offers meaningful cognitive and physiological benefits but requires more resources; stretching is feasible but produces narrower outcome effects. This appraisal demonstrates how different interventions align with different aims, supporting thoughtful selection based on context and population needs.

Part 2 – Mini Research Report
Introduction
[bookmark: _Int_vT81APrY]Acute bouts of exercise have been shown to influence cognitive performance, particularly executive functions such as inhibition, attention, and reaction speed. Research in this area suggests that resistance exercise may produce short-term improvements in cognitive processing, potentially due to increases in arousal, cerebral blood flow, and catecholamine activity following exertion (Sudo et al., 2022). Meta-analytic evidence indicates that acute exercise can enhance performance on tasks like the Stroop test, although the timing of these effects vary across studies (Chang et al., 2012). Studies suggest that moderate to high-intensity resistance circuits can make people quicker to react and better at controlling their responses (Wilke et al., 2019; Lin et al., 2024). 
The rationale for the present mini-study was to examine how a short, high-intensity resistance circuit influences cognitive performance measured through the Stroop test and a BlazePod reaction task. Because resistance exercise can transiently elevate physiological arousal, it is plausible that cognitive benefits may emerge shortly after exercise rather than immediately. Understanding this time course has practical implications for athletic performance, warm-up strategies, and cognitive readiness before demanding tasks. This study therefore aims to explore whether a brief resistance circuit can acutely enhance reaction time and inhibitory control.

Methods
Participants: Six healthy adults volunteered to take part in the small-scale practical.
[bookmark: _Int_CJf1k8Xz]Design: A repeated-measures design was used to compare cognitive performance before exercise, immediately after exercise, and 5–10 minutes post-exercise. The main outcomes were Stroop reaction time and BlazePod reaction time.
Materials: Cognitive performance was assessed using an iPad Stroop test and a 30-second BlazePod reaction task. The resistance circuit involved six common gym exercises: leg press, chest press, lat pulldown, leg extension, shoulder press, and seated row. Exercises were performed using each participant’s estimated 10RM load.
Procedure: Participants first completed the Stroop test and BlazePod task to obtain baseline measures. They then performed a resistance circuit consisting of three rounds of all six exercises, completing 10 repetitions to failure at their 10RM load, with 90 seconds of rest between exercises. Immediately after the circuit, participants repeated both cognitive tasks. A third set of tests was completed 5–10 minutes later to examine delayed effects. Reaction times were recorded for all Stroop and BlazePod trials, and data were analyzed using paired-samples t-tests.

Results
[bookmark: _Int_zAVnSShk]Descriptive statistics and paired-samples t-test outcomes are presented in Table 1 and Table 2. The first comparison examined Stroop reaction time before exercise and immediately after the resistance circuit (Table 1). Although mean reaction time decreased from pre- to post-exercise, this difference was not statistically significant, t(5) = 1.44, p = .208 (two-tailed), and the moderate effect size (d = 0.59) indicates only a small practical improvement.
The second comparison assessed pre-exercise reaction time against the delayed post-exercise measure taken 5–10 minutes after the circuit (Table 2). This analysis revealed a significant reduction in reaction time, t (5) = 5.15, p = .004 (two-tailed), with a very large effect size (d = 2.10). The confidence interval for the mean difference (0.058–0.172 s) was entirely above zero, confirming a meaningful improvement.
Overall, these results indicate that cognitive performance improved significantly after a short recovery period rather than immediately post-exercise.

Table 1. Paired-Samples Statistics and t-Test Results for Pre-Exercise vs Immediate Post-Exercise Stroop Reaction Time

	Statistic
	Pre-Exercise RT
	Post-Exercise RT

	Mean (s)
	0.99
	0.94

	SD
	0.14
	0.13

	Standard Error (SE)
	0.06
	0.05

	N
	6
	6


 
Note. Table shows descriptive statistics, paired-samples correlations, mean difference scores, t-test results, and effect size estimates for the comparison between pre-exercise and immediate post-exercise Stroop average reaction time (RT). A positive mean difference indicates slower reaction time pre-exercise relative to post-exercise.
 
Table 2. Paired-Samples Statistics and t-Test Results for Pre-Exercise vs Delayed Post-Exercise Stroop Reaction Time (5–10 min Post) 

	Statistic
	Pre-Exercise RT
	Post-Exercise RT 2

	Mean (s)
	0.99
	0.87

	SD
	0.14
	0.1

	Standard Error
	0.06
	0.04

	N
	6
	6


 
Note. Table presents descriptive statistics, paired-samples correlations, mean difference scores, t-test outcomes, and effect size estimates for the comparison between pre-exercise and delayed post-exercise Stroop average reaction time (RT). A positive mean difference indicates slower reaction time pre-exercise relative to the delayed post-test.

Discussion
The findings from this small-scale practical suggest that resistance exercise can positively influence cognitive performance, particularly when a brief recovery period is allowed before testing. The delayed improvement observed in Stroop reaction time aligns with previous work showing that cognitive benefits often emerge several minutes after exercise rather than immediately (Sudo et al., 2022). This pattern is also consistent with research demonstrating that post-exercise arousal and neurochemical responses, such as increased dopamine and noradrenaline, can transiently enhance attention and inhibitory control (McMorris, 2016). Together, these studies support the idea that cognitive performance may follow a time-dependent curve after acute resistance exercise, which matches the improvement seen in the second post-test of this study, where reaction time was improved by 0.115 s.
However, several limitations must be acknowledged. The sample size was very small (n = 6), reducing statistical power and limiting generalizability. Although the resistance protocol was standardized using participants’ 10RM, there may still be individual variation in effort, fatigue, and familiarity with the exercises. The study also relied on basic cognitive measures, and the BlazePod task may have been sensitive to learning effects across repeated trials.
Reflecting on the process, the study highlighted the importance of timing when measuring cognitive change after exercise. Future work with larger samples and more controlled testing conditions would help clarify the reliability of these effects.

Part 3 – Intervention Matrix & Critical Reflection
Critical Reflection
Comparing the three interventions—slow breathing, resistance exercise, and static versus ballistic stretching—reveals clear differences in feasibility, scalability, and impact (see Appendix D). Slow breathing exercises are by far the easiest to apply in most settings. They don’t require equipment, can be used with a range of individuals (including those with health conditions), and slot easily into both clinical and home environments. Evidence shows that they can meaningfully reduce heart rate in post-PCI patients, which makes them a useful option in cardiovascular rehabilitation and ongoing care (Zou et al., 2022).
Resistance exercise, on the other hand, tends to show stronger short-term effects on cognitive performance. A number of studies report improvements in executive function tasks—especially the Stroop test—after moderate intensity lifting, sometimes lasting up to around 40 minutes (Chang et al., 2021; Wilke et al., 2019). Lin et al. (2024) also demonstrated these effects while carefully monitoring intensity using RPE and RIR. Because of this, resistance exercise has interesting applications for situations where focus or reaction speed is important, such as sport or learning environments. The downside is that it requires equipment, space, and at least some prior training experience, so it’s not as accessible as the breathing intervention.
Static and ballistic stretching sit somewhere between the two. The stretching exercises themselves are low-cost and easy to implement, but the outcome measures used in the study by Bacurau et al. (2009)—such as a 1RM leg-press—introduce practical barriers. Their findings mainly relate to flexibility (via a sit-and-reach test) and short-term strength responses. This makes stretching valuable in warm-ups or injury-prevention routines, but it doesn’t produce wider cognitive or cardiovascular benefits in the way the other two interventions can.
In practice, the choice of intervention depends heavily on who you’re working with and what the goals are. Slow breathing would be the easiest to adopt with mixed-ability or clinical groups because it avoids the common barriers linked to exercise, like safety concerns or equipment needs. In contrast, the resistance circuit is more suitable for performance-focused environments, where participants can handle higher physical demands and benefit from the quick cognitive boost. Stretching is useful, but mostly as a supportive rather than a primary tool.
There are always contextual factors that influence how well an intervention works. Access to equipment and staffing, for instance, largely determines whether resistance training is realistic. Age, fitness level, and health status are also important when selecting what is appropriate. Motivation and time constraints can be barriers across all types.
[bookmark: _Int_Ffi4v1uI]My mini-study adds to the evidence around resistance exercise and cognition. After the resistance circuit, participants performed better on the Stroop test, with the clearest improvement occurring about 5–10 minutes after exercise. This lines up with findings that cognitive gains often peak after a short delay instead of immediately (Chang et al., 2021). Other work suggests this delay may be linked to neurochemical and physiological changes, such as increases in catecholamines and cerebral blood flow (Sudo et al., 2022). Seeing a similar pattern in my own results gives more confidence that the timing of testing is a key factor when interpreting how exercise affects cognition.
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Appendices
Appendix A – Critical Appraisal Worksheet for Exercise and Cognitive Performance
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Appendix B - Critical Appraisal Worksheet for Breathing Exercises
[image: ]



Appendix C - Critical Appraisal Worksheet for Stretching and Performance
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Appendix D – Intervention Matrix
	Intervention
	Mechanism (How it works)
	Population (n = )

	1. Slow Breathing Exercises (SBE) Post-PCI (Zou et al., 2022)
	Enhances parasympathetic activity and reduces sympathetic arousal, stabilizing HR, and supporting cardiovascular recovery.
	Adults recovering from PCI (n = 78)

	2. Acute Resistance Exercise: 3-Exercise Circuit (RPE & RIR Controlled) (Lin et al., 2024)
	Acute resistance exercise increases CNS activation and prefrontal cortex engagement, producing short-term improvements in inhibition and reaction time.
	Healthy, recreationally resistance-trained male adults (n = 30; 28 completed)

	3. Static vs Ballistic Stretching (Flexibility & Strength) (Bacurau et al., 2009)
	Static stretching increases muscle–tendon extensibility; ballistic stretching enhances neuromuscular readiness and dynamic ROM through momentum-based movement.
	Physically active young women (n = 14)



	Intervention
	Outcome Measures
	Strengths
	Weaknesses

	1. Slow Breathing Exercises (SBE) Post-PCI (Zou et al., 2022)
	Heart rate (HR), blood pressure (BP), adherence to breathing protocol.
	Low cost, easy to teach, clinically safe; strong feasibility and scalability (home-based or in-clinic).
	Limited to PCI patients (reduces generalizability); relies partly on self-reported adherence; BP changes less consistent than HR changes.

	2. Acute Resistance Exercise: 3-Exercise Circuit (RPE & RIR Controlled) (Lin et al., 2024)
	Cognitive inhibition (Stroop), reaction time at multiple intervals; intensity rated with RPE and RIR.
	Well-controlled intensity using RPE + RIR; robust crossover design; objective cognitive measures; precise time-course analysis.
	Limited generalisability (trained males only); requires equipment and supervision; benefits are acute (~15–45 min), not long-term; less applicable to clinical groups.

	3. Static vs Ballistic Stretching (Flexibility & Strength) (Bacurau et al., 2009)
	Sit-and-reach test for flexibility; 1RM leg press for strength.
	Stretching protocols are simple and equipment-free; sit-and-reach is widely used and validated; relevant to warm-ups.
	Strength testing requires a leg-press machine (limits real-world transferability); very small sample; female-only; acute effects only.
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