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Physiological Support Case Study
Assessment of Strength, Anaerobic Power, and Performance Limitations in a 79 kg Competitive Powerlifter

1. Introduction
Powerlifting is a maximal strength sport consisting of three competitive lifts: the squat, bench press, and deadlift. Performance is determined primarily by the athlete’s ability to produce maximal force in a single effort. However, while maximal strength is widely regarded as the principal determinant of performance, contemporary research highlights that successful lifting is underpinned by a complex interaction of neuromuscular, biomechanical, and metabolic factors (Suchomel, Nimphius and Stone, 2016).
The ATP-PC (adenosine triphosphate–phosphocreatine) energy system is the dominant metabolic pathway during powerlifting, supplying rapid energy for high-intensity efforts lasting between 1–10 seconds (McArdle, Katch and Katch, 2015). Due to the limited storage capacity of ATP within skeletal muscle, phosphocreatine availability is critical for rapid ATP resynthesis during maximal contractions. However, while this system enables peak force production, its rapid depletion may limit repeated maximal efforts, particularly during competition where multiple attempts are required. This suggests that recovery kinetics and phosphocreatine resynthesis capacity may be equally important as peak energy output, although these factors are often under-assessed in strength athletes.
In addition to metabolic considerations, both absolute and relative strength are key determinants of performance. Absolute strength reflects the maximum force an athlete can produce, whereas relative strength accounts for body mass, which is particularly relevant in weight-class sports. While absolute strength is often prioritised, Suchomel et al. (2016) argue that relative strength may be more predictive of competitive success in lighter weight categories. This highlights the need for a balanced approach to strength development that avoids unnecessary increases in non-functional mass.
Lower-body strength is fundamental for squat and deadlift performance, with particular emphasis on posterior chain musculature, including the glutes, hamstrings, and spinal erectors. Strong posterior chain development has been associated not only with enhanced force production but also with improved spinal stability and reduced injury risk under high loads (Stone, Stone and Sands, 2007). Conversely, upper-body pressing strength is critical for bench press performance but is typically lower due to reduced muscle mass involvement. Disparities between upper- and lower-body strength may therefore limit total competition performance.
Neuromuscular factors also play a crucial role. Efficient motor unit recruitment, intermuscular coordination, and technical execution are essential for maximising force transfer through the kinetic chain. Importantly, rate of force development (RFD) has been identified as a key determinant of performance, particularly during the initial phases of a lift and when overcoming sticking points (Cormie, McGuigan and Newton, 2011). This challenges the traditional emphasis on maximal strength alone, suggesting that the ability to generate force rapidly may be equally important.
Given these physiological demands, comprehensive assessment of a powerlifter should include measures of maximal strength, power output, and neuromuscular function. This case study evaluates a 79 kg male competitive powerlifter using one repetition maximum (1RM) testing, Keiser peak power assessment, leg-back dynamometry, and grip strength measurement. These assessments provide insight into the athlete’s force production capabilities and potential performance limitations.
The aim of this report is to critically evaluate the athlete’s physiological characteristics in relation to the demands of competitive powerlifting, compare performance to peer datasets and normative values, and provide evidence-based recommendations to optimise competitive performance.

2. Method
The subject was a 79 kg male competitive powerlifter competing at local level. All procedures were conducted in accordance with ethical guidelines outlined by the British Association of Sport and Exercise Sciences (BASES). Written informed consent was obtained, and the participant was screened for contraindications to maximal exercise.
A standardised warm-up protocol was performed prior to testing, consisting of 5 minutes of low-intensity cardiovascular activity followed by dynamic mobility exercises and progressive submaximal lifting sets (40–80% estimated 1RM). This approach has been shown to enhance neuromuscular activation and reduce injury risk.
Maximal Strength Testing (1RM)
One repetition maximum testing for squat, bench press, and deadlift was conducted following established guidelines (Haff and Triplett, 2016). Load was progressively increased until failure, with 3–5 minutes rest between attempts to allow phosphocreatine resynthesis. The highest successfully completed lift with correct technique was recorded.
Leg-Back Dynamometry
Posterior chain strength was assessed using a leg-back dynamometer (Takei Scientific Instruments, Japan). The participant performed three maximal isometric pulls with 60 seconds rest between trials. The highest value was recorded. This test has been widely used as a valid measure of whole-body pulling strength (Knudson, 2007).
Keiser Peak Power Assessment
Lower-body peak power was assessed using a Keiser pneumatic resistance machine (Keiser Corporation, USA). The participant performed explosive leg press actions against resistance. Three maximal trials were completed with 60–90 seconds rest, and peak power output (W) was recorded.
Grip Strength
Grip strength was measured using a hand dynamometer (Takei Scientific Instruments, Japan). Three maximal contractions were performed with each hand, with 30 seconds rest between attempts. The highest value was used for analysis. Grip dynamometry is a reliable indicator of maximal voluntary contraction and has been associated with overall strength capacity.
Data Analysis
Relative strength was calculated by dividing 1RM values by body mass. Z-scores were calculated using the equation:
z = (X − mean) / standard deviation
This enabled comparison with class datasets. Positive values indicate above-average performance.
Limitations
Potential limitations include variability in motivation, technical execution, and fatigue. Additionally, comparison with student datasets may limit external validity due to differences in training status.

3. Results
The athlete’s physiological test results are presented in relation to both normative data and class datasets. Absolute and relative strength values were calculated, and z-scores were used to compare performance against the student cohort.
The athlete achieved a squat one repetition maximum (1RM) of 180 kg, a bench press of 120 kg, and a deadlift of 200 kg. When expressed relative to body mass (79 kg), these values correspond to 2.28, 1.52, and 2.53 times body mass, respectively.
Table 1 presents a comparison of the athlete’s results with normative data for the general male population, resistance-trained individuals, and competitive powerlifters within the 74–83 kg weight class.

Table 1. Comparison of Athlete Performance with Normative Data
	Test
	Athlete Result
	General Male Population
	Resistance-Trained Male
	Competitive Powerlifter (74–83 kg)

	Squat
	180 kg
	~70–100 kg
	~140–180 kg
	180–220+ kg

	Bench Press
	120 kg
	~60–80 kg
	~100–130 kg
	120–150+ kg

	Deadlift
	200 kg
	~80–120 kg
	~160–220 kg
	200–250+ kg

	Leg-Back Dynamometer
	206 kg
	~110–140 kg
	~140–180 kg
	180+ kg

	Grip Strength
	50–52 kg
	~45–50 kg
	~50–60 kg
	55+ kg

	Keiser Peak Power
	1018 W
	~500–700 W
	~700–900 W
	900+ W


The athlete achieved a squat 1RM of 180 kg, bench press of 120 kg, and deadlift of 200 kg. Relative to body mass (79 kg), these correspond to 2.28, 1.52, and 2.53 times body mass, respectively.
Normative comparisons were derived from published strength standards for general, resistance-trained, and competitive populations (Haff and Triplett, 2016; Zatsiorsky and Kraemer, 2006).

Table 2. Z-Score Comparison with Class Dataset
	Test
	Athlete Score
	Class Mean
	Standard Deviation
	Z-Score

	Leg-Back Dynamometer
	206 kg
	130.8 kg
	53.9 kg
	+1.40

	Keiser Peak Power
	1018 W
	719.3 W
	309.1 W
	+0.97


The class mean for the leg-back dynamometer was 130.8 kg (SD = 53.9), while the mean for Keiser peak power was 719.3 W (SD = 309.1). Z-scores indicate the number of standard deviations the athlete’s performance deviates from the class mean.
Z-score analysis demonstrated a value of +1.40 for leg-back dynamometry and +0.97 for Keiser peak power relative to the class dataset.
All data are presented to illustrate the athlete’s performance relative to both peer and normative populations. No further interpretation is included in this section.


4. Discussion, Conclusions and Recommendations
The findings of this case study indicate that the athlete possesses a well-developed physiological profile for competitive powerlifting, particularly in relation to lower-body maximal strength and posterior chain force production. However, several performance-limiting factors were identified, most notably reduced upper-body pressing strength relative to lower-body performance, moderate grip strength, and reduced capacity for repeated maximal efforts.
The athlete’s squat and deadlift values (2.28 and 2.53 × body mass) are consistent with competitive intermediate to advanced standards. This aligns with previous research highlighting the importance of maximal force production in determining success in strength-based sports (Suchomel, Nimphius and Stone, 2016). However, while maximal strength is clearly a key determinant, Cormie et al. (2011) argue that rate of force development (RFD) is equally important for overcoming sticking points during lifts. Although this athlete demonstrates high absolute strength, no direct measurement of RFD was taken, which limits the ability to fully assess explosive strength capacity.
The athlete’s bench press performance appears disproportionately lower compared to squat and deadlift. While differences between upper- and lower-body strength are expected due to muscle mass distribution, this imbalance may negatively affect overall competition total. Schoenfeld et al. (2016) demonstrated that increased training frequency enhances hypertrophic and strength adaptations, suggesting that insufficient training stimulus may be a contributing factor. However, it should also be acknowledged that individual variability in muscle fibre composition and biomechanics may influence responsiveness to training, indicating that a multifactorial approach is required.
Grip strength was found to be adequate but not optimal when compared to competitive standards. Given that grip failure can limit deadlift performance independently of lower-body strength, this represents a potential bottleneck. Previous research suggests that specific grip training can significantly improve neuromuscular efficiency and endurance (Stone, Stone and Sands, 2007), although the transferability to maximal lifts may vary depending on exercise selection.
The athlete also demonstrated signs of fatigue during repeated maximal efforts, suggesting limitations in phosphocreatine resynthesis. While the ATP-PC system is dominant in powerlifting, its rapid depletion requires sufficient recovery between efforts. Kreider et al. (2017) provide strong evidence supporting creatine supplementation for enhancing phosphocreatine availability and improving repeated high-intensity performance. These findings are supported by earlier position stands (Buford et al., 2007), which highlight the role of creatine in improving high-intensity exercise performance. While creatine supplementation has been consistently shown to enhance phosphocreatine availability, the magnitude of improvement may vary depending on baseline creatine stores and individual responsiveness, suggesting that its effectiveness may not be uniform across all athletes. 
It is also important to recognise the limitations of the present analysis. The use of student datasets as a comparison may not accurately reflect elite performance standards, and variability in testing conditions may influence reliability. Furthermore, the absence of biomechanical analysis limits the ability to assess technical efficiency, which is a critical determinant of lifting performance. Additionally, the absence of direct measures of rate of force development (RFD) and biomechanical analysis limits the ability to fully evaluate neuromuscular efficiency and technical performance. 
Based on these findings, several evidence-based recommendations can be made:
· Bench Press Development
Increase training frequency to 2–3 sessions per week to optimise strength adaptations, incorporating:
· 3–5 sets of 3–6 repetitions at 75–85% 1RM 
· Accessory exercises such as close-grip bench press, incline press, and triceps extensions
· Paused bench press to improve control and force production
· Grip Strength Enhancement
Incorporate:
· Farmer’s carries (3–4 sets of 20–40 m)
· Heavy barbell holds (3 sets of 10–20 seconds at >100% deadlift 1RM)
· Double overhand deadlift variations
· Improving Repeated Maximal Effort Performance
· Supplement with creatine monohydrate (20 g/day loading phase for 5–7 days, followed by 3–5 g/day maintenance)
· Ensure 3–5 minutes rest between maximal sets
· Implement structured deload weeks every 4–6 weeks
· Rate of Force Development
· Include dynamic effort training (6–8 sets of 2–3 reps at 50–70% 1RM)
· Use accommodating resistance (bands/chains)
In conclusion, while the athlete demonstrates strong lower-body strength and competitive deadlift performance, improvements in bench press strength, grip endurance, and fatigue resistance are required to maximise overall performance. Addressing these limitations through targeted, evidence-based interventions is likely to produce meaningful improvements in competitive outcomes. These findings reinforce the importance of both maximal strength and neuromuscular factors, as outlined in the introduction, highlighting the multifactorial nature of powerlifting performance.
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