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Abstract 

 

Purpose: The purpose of this pilot study was to investigate the effects of broccoli 

sprout supplementation on perceived recovery and neuromuscular performance 

during a 14-day in-season training block in elite female football players. 

 

Methods: Ten elite female football players were randomly assigned to either a 

supplementation group or a placebo group in a randomized, double-blind, 

placebo-controlled design. Players completed a 14-day training period while 

consuming a daily dose of isothiocyanate supplementation (NOMIO) on training 

days. External training load was monitored using GPS-derived total distance. 

Perceived recovery was assessed daily, and neuromuscular performance was 

evaluated pre- and post-intervention using countermovement jump (CMJ), 

reactive strength index (RSI), and 10 m and 30 m sprint tests. Linear mixed-

effects models were used to assess changes over time and between groups. 

Effect sizes and smallest worthwhile changes (SWC) were calculated to assess 

practical significance. 

 

Results: Perceived recovery increased across the intervention period (β = 0.048 

day⁻¹, p = 0.016), with no significant group × time interaction (p = 0.22). 

Neuromuscular performance improved in both groups, with increases in CMJ 

height (~2.5 cm) and RSI (~0.16), and reductions in 10 m and 30 m sprint times 

(~0.06 s). All performance changes exceeded the smallest worthwhile change. 

No significant differences were observed between groups for any outcome 

measure. 

 

Conclusion: Recovery and neuromuscular performance improved during the 

intervention period, likely reflecting reductions in accumulated fatigue 

associated with the structured training camp environment rather than true 

physiological adaptations. No significant differences were observed between 

supplementation and placebo conditions.



Introduction 

 

This work constitutes a Master’s thesis (30 credits) in the Master’s 
Programme in Athletic Performance at the Swedish School of Sport 
and Health Sciences (GIH), Stockholm, Sweden. 

The thesis was written in article format in accordance with the 
recommendations for degree projects at GIH and following the 
general author guidelines of the Journal of Strength and Conditioning 
Research (JSCR), which was selected as the target journal. The 
manuscript has not been published and should not be regarded as a 
published scientific article. 

To satisfy the requirements for a degree project written in article 
format, the present thesis consists of: 

1. A complementary document containing theoretical 
background, ethical considerations, and methodological 
rationale. 

2. The scientific article manuscript. 

3. Appendices containing supporting material. 

The complete work is presented as a single document in accordance 
with GIH guidelines for degree projects written in article format. 
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Complementary Document 

Complementary Reflections and Methodological Considerations 

Introduction 

The present thesis was written in article format in accordance with the 

recommendations provided by the Swedish School of Sport and Health Sciences 

(GIH). The Journal of Strength and Conditioning Research (JSCR) was selected as the 

target journal due to its strong focus on applied sport science, athlete monitoring, 

performance testing, and training load management within elite sporting 

environments. In addition, the journal frequently publishes studies involving football 

populations and applied performance research, making it a relevant platform for 

investigations examining recovery, neuromuscular performance, and athlete 

monitoring in elite football settings. Although the present study included a nutritional 

intervention, the primary outcomes were related to recovery monitoring and 

neuromuscular performance, which aligns well with the scope of the journal. 

While the accompanying article presents the primary findings of the investigation, the 

purpose of this complementary document is to further elaborate on the theoretical 

rationale, methodological considerations, and practical challenges associated with 

conducting applied sport science research in elite football environments. In addition, 

this document provides reflections regarding ecological validity, the balance between 

scientific control and practical feasibility, and the challenges associated with 

implementing nutritional interventions within real-world performance settings. 

The study originated from an interest in understanding whether glucosinolate-derived 

isothiocyanate supplementation could influence recovery and neuromuscular 

performance during an in-season training period in elite female football players. 

Previous laboratory-based findings demonstrating reduced lactate accumulation and 

altered metabolic responses following broccoli sprout supplementation provided a 

theoretical rationale for investigating the intervention in an applied football 

environment (Flockhart et al., 2023; Vinge et al., 2025). However, as the project 

progressed, it became increasingly clear that translating findings from controlled 

laboratory settings into elite team sport environments presents substantial 

methodological and practical challenges. 

From an applied perspective, one of the most interesting aspects of the project was the 

attempt to bridge laboratory-based nutritional research with the realities of elite 

football performance environments. While many interventions may demonstrate 

promising physiological effects under tightly controlled conditions, the practical 

implementation of such strategies within elite football is often far more complex due 

to the dynamic nature of training, competition, travel, recovery management, and 

player availability. 

 

 



Expanded Theoretical Background 

Elite football is characterized by intermittent high-intensity activity combined with 

repeated accelerations, decelerations, sprinting actions, and rapid changes of 

direction, resulting in substantial physiological and neuromuscular stress (Mohr et al., 

2005; Stølen et al., 2005). Within elite football environments, the ability to tolerate 

and recover from these repeated stressors is considered essential for maintaining 

player availability and physical performance throughout the competitive season 

(Nédélec et al., 2012). 

Recovery in football is highly multifactorial and influenced by numerous interacting 

variables, including training load, fixture congestion, sleep, nutrition, travel demands, 

psychological stress, and individual physiological characteristics. Unlike controlled 

laboratory environments, elite football settings are dynamic and difficult to 

standardize completely. Consequently, identifying interventions capable of 

consistently improving recovery and performance within applied team sport contexts 

remains challenging. 

Nutritional interventions targeting oxidative stress and metabolic regulation have 

received growing interest in sport science research. Sulforaphane and other 

glucosinolate-derived isothiocyanates have been proposed as potential modulators of 

endogenous antioxidant pathways through activation of the Nrf2 signalling pathway 

(Fahey et al., 1997; Kensler et al., 2007). This mechanism has been associated with 

increased expression of antioxidant and cytoprotective enzymes, potentially 

enhancing resilience to exercise-induced oxidative stress. 

The rationale for investigating broccoli sprout supplementation in the present study 

was partially based on recent findings demonstrating reduced blood lactate 

concentrations during submaximal exercise following ingestion of glucosinolate-rich 

broccoli sprout extracts (Flockhart et al., 2023; Vinge et al., 2025). Such findings 

generated interest regarding whether similar mechanisms could influence recovery or 

neuromuscular performance in football players exposed to repeated high-intensity 

activity. 

However, important differences exist between endurance-based exercise models and 

elite football environments. In endurance sports, athletes are often exposed to 

prolonged and continuous physiological loading under tightly controlled conditions. 

In contrast, football performance is intermittent, tactically constrained, and strongly 

influenced by microcycle structure and competition schedules (Harper et al., 2024). 

As the study progressed, these differences became increasingly important when 

interpreting the findings and understanding why promising physiological mechanisms 

observed in laboratory settings may not necessarily translate directly into applied 

football performance outcomes. 

The present project also sought to contribute to the limited body of research involving 

elite female football players. Historically, female athletes have been underrepresented 

in sport science literature, resulting in many recovery and supplementation strategies 



being generalized from male populations (Costello et al., 2014; Elliott-Sale et al., 

2021). Given the physiological and hormonal differences that may influence fatigue, 

recovery, and metabolic responses, there is a clear need for more research conducted 

specifically within female athlete populations and ecologically valid sporting 

environments (Nassis et al., 2022). 

From a practical perspective, this was considered particularly important, as elite 

women’s football has undergone rapid professionalization in recent years, 

accompanied by increasing performance expectations and evolving physical and 

recovery demands placed on players (Scott et al., 2025). Despite this development, 

relatively few intervention-based studies have been conducted within elite female 

football environments, particularly during the competitive season. 

Methodological Reflections 

One of the primary methodological considerations throughout the study involved 

balancing scientific control with ecological validity. Conducting research within an 

elite football environment inevitably introduces challenges that differ substantially 

from laboratory-based investigations. Players must prioritize training quality, tactical 

preparation, recovery, and match performance, meaning that research procedures must 

be integrated without negatively affecting performance or increasing unnecessary 

fatigue. 

This consideration became highly influential when designing the study, as 

maintaining training quality and minimizing disruption to the team environment were 

prioritized throughout the intervention period. Rather than attempting to create highly 

controlled laboratory conditions, the project aimed to maintain the normal training 

and competition structure of the team while integrating the supplementation 

intervention and monitoring procedures into the existing environment. This approach 

increased ecological validity and enhanced the practical relevance of the findings, 

although it simultaneously reduced the degree of experimental control. 

Another important consideration involved the monitoring of training load. Total 

distance was selected as the primary external load variable due to its practicality and 

consistent availability across all training sessions and matches. While other metrics 

such as high-speed running distance, accelerations, or player load may provide 

additional information, total distance was considered an appropriate global indicator 

of external load for the purpose of comparing overall training exposure between 

groups across the intervention period (Cummins et al., 2013). 

The study also highlighted how difficult it can be to interpret recovery and 

performance changes within elite football environments, where multiple contextual 

factors influence player readiness simultaneously. Initially, improvements in 

neuromuscular performance and perceived recovery could potentially be interpreted 

as positive adaptations resulting from the supplementation intervention. However, as 

the analysis progressed, it became increasingly evident that the structured training 

camp environment itself likely played a major role in the observed improvements. 



During the intervention period, players experienced relatively controlled training 

loads, optimized recovery opportunities, reduced external stressors, and consistent 

daily routines. Such environments may facilitate reductions in accumulated fatigue 

and induce taper-like effects, resulting in temporary improvements in neuromuscular 

performance and subjective readiness without necessarily reflecting true physiological 

adaptation (Mujika et al., 2018). 

This interpretation ultimately became central to the discussion of the article and 

significantly influenced the overall conclusions of the study. Rather than 

overinterpreting the observed improvements as evidence of supplementation efficacy, 

the findings were instead contextualized within the broader realities of elite football 

periodization and recovery management. From a practical coaching perspective, this 

was considered an important reflection, as improvements in performance testing do 

not always reflect long-term physiological adaptation, particularly during periods 

where fatigue is simultaneously reduced. 

Another methodological challenge involved the measurement of physiological 

mechanisms underlying the intervention. The original study design intended to 

include lactate measurements during performance testing. However, due to practical 

and methodological limitations associated with data collection reliability, these 

measures could not be incorporated into the final analysis. While this limitation 

reduced the ability to directly evaluate potential metabolic effects of supplementation, 

it also highlighted the challenges associated with conducting complex physiological 

testing within elite team sport settings, where logistical constraints and time 

limitations are often unavoidable. 

The relatively small sample size also represented an important limitation. However, 

small sample sizes are common within elite sport research due to restricted access to 

athletes and the practical constraints associated with working in professional 

environments. Although statistical power may have been limited, the use of mixed-

effects modelling and effect size analysis helped strengthen the interpretation of the 

findings while accounting for inter-individual variability. 

Importantly, substantial variability was observed between individual players across 

both recovery and performance responses. This variability further emphasized the 

individualized nature of fatigue and recovery processes in elite football and reinforced 

the importance of considering athlete-specific responses rather than relying 

exclusively on group-level outcomes (Nédélec et al., 2012). 

Ethical and Practical Considerations 

Conducting research within elite sport environments requires careful consideration of 

both ethical and practical factors. Protecting player welfare and minimizing disruption 

to normal training and recovery processes were prioritized throughout the project. All 

testing procedures and monitoring strategies were integrated into the existing team 

structure to reduce additional stress on players and coaching staff. 



The supplementation protocol was designed to be simple, practical, and minimally 

invasive. Players consumed the supplementation during breakfast alongside their 

normal daily routines, reducing the likelihood of compliance issues and minimizing 

interference with training preparation. Daily recovery monitoring was also integrated 

into the morning routine to facilitate consistency and reduce participant burden. 

An additional ethical consideration involved maintaining blinding procedures 

throughout the intervention period. Both participants and researchers remained 

blinded to group allocation in order to minimize bias and preserve the integrity of the 

study design. 

Furthermore, conducting research within an elite football environment requires 

continuous communication between researchers, coaching staff, medical staff, and 

players. In practice, the demands of training and competition must always take 

precedence over research procedures, emphasizing the importance of flexibility and 

applied decision-making when conducting field-based sport science investigations. 

Data Protection and GDPR Considerations 

Participant data were handled in accordance with the General Data Protection 

Regulation (GDPR). Personal information and performance data were pseudonymized 

using coded identifiers to minimize the risk of participant identification. Only 

authorized researchers and supervisors had access to identifiable information. 

Research data were stored using password-protected digital systems and institutional 

storage solutions provided by the Swedish School of Sport and Health Sciences 

(GIH). The code key connecting participant identities to research data was stored 

separately to maintain confidentiality. 

Participants received written information regarding data processing, storage 

procedures, rights to access personal information, and withdrawal procedures before 

providing informed consent. Data handling procedures followed the participant 

information documents and institutional GDPR procedures used within the project. 

 

Future Research and Applied Implications 

Although no significant supplementation effects were observed in the present study, 

the findings provide several important directions for future research. One potential 

explanation for the absence of supplementation effects relates to the nature of football 

microcycles and the fluctuating physiological demands associated with team sport 

training. Future studies may therefore benefit from investigating glucosinolate-rich 

supplementation during periods of fixture congestion, where players are exposed to 

repeated matches within short timeframes and recovery demands become 

substantially greater. 

Such periods may produce more sustained metabolic stress and accumulated fatigue, 

potentially increasing the likelihood of observing detectable supplementation-related 



effects. From an applied perspective, this could be particularly relevant in elite 

football environments involving domestic league competition, cup matches, and 

international tournaments where fixture congestion becomes substantial. 

Future research could also incorporate larger sample sizes, longer intervention 

durations, and additional physiological markers such as blood lactate, oxidative stress 

biomarkers, or muscle oxygenation measures. At the same time, maintaining 

ecological validity should remain an important priority, as highly controlled 

laboratory designs may not accurately reflect the realities of elite football 

performance environments. 

Another important area for future investigation involves individualized responses to 

supplementation. Considerable inter-individual variability was observed within the 

present study, suggesting that some athletes may respond differently depending on 

factors such as training status, metabolic characteristics, recovery capacity, positional 

demands, or match exposure. 

From a practical perspective, the study also reinforced the value of subjective 

recovery monitoring within elite football environments. The consistent directional 

relationship observed between perceived recovery and neuromuscular performance 

suggested that simple wellness questionnaires may provide useful information 

regarding athlete readiness and fatigue status when integrated into daily monitoring 

routines. 

Overall, the project demonstrated both the value and the complexity of conducting 

ecologically valid sport science research within elite football settings. While 

laboratory-based studies provide important mechanistic insight, applied research 

conducted within real-world sporting environments remains essential for 

understanding how interventions function under the constraints and variability 

inherent to elite performance contexts. 

AI Use Statement 

Generative artificial intelligence tools (ChatGPT and Gemini) were used exclusively 

for language editing, grammatical refinement, formatting assistance, and general 

writing support during manuscript preparation. Study design, data collection, 

statistical analyses, interpretation of findings, and all scientific conclusions were 

performed and verified by the author and supervisors. The authors retained full 

responsibility for the final content of the manuscript. 

 



Neuromuscular Performance and Recovery Responses to Isothiocyanate 

(ITC) Supplementation During an In-Season Microcycle in Elite Female 

Football Players: A Randomized Placebo-Controlled Pilot Study 

 

1. Introduction 

Elite football is characterized by repeated high-intensity actions, including 

accelerations, decelerations, sprinting, and rapid changes of direction, which impose 

substantial neuromuscular and metabolic demands on players (Mohr, Krustrup, & 

Bangsbo, 2005; Stølen, Chamari, Castagna, & Wisløff, 2005). In women’s elite 

football, these demands have evolved alongside the continued professionalization of 

the sport, resulting in increased performance expectations and growing physical and 

recovery demands placed on players (Datson et al., 2014; Bradley et al., 2014; Scott et 

al., 2025). Consequently, the ability to recover effectively between training sessions 

and matches has become a critical factor for maintaining performance and reducing 

injury risk (Nédélec et al., 2012). 

From a physiological perspective, repeated exposure to high-intensity exercise 

induces muscle damage, inflammatory responses, and increased oxidative stress, 

which are necessary for adaptation but may impair performance if recovery is 

insufficient (Ascensão et al., 2008; Powers & Jackson, 2008). In this context, 

nutritional strategies aimed at supporting recovery while maintaining adaptive 

responses have become increasingly relevant within elite sport environments. 

Among these strategies, isothiocyanates derived from glucosinolate-rich vegetables, 

such as broccoli sprouts, have received growing attention. Sulforaphane has been 

widely studied for its role in activating endogenous antioxidant and cytoprotective 

pathways (Fahey, Zhang, & Talalay, 1997). The compound is also known to activate 

the nuclear factor erythroid 2–related factor 2 (Nrf2) pathway, a key regulator of 

endogenous antioxidant defence and cellular stress responses (Kensler, Wakabayashi, 

& Biswal, 2007). Through this mechanism, sulforaphane may enhance resilience to 

oxidative stress and influence metabolic responses to exercise. 

Recent findings show that glucosinolate-rich supplementation (GRS) may lower 

lactate accumulation during submaximal exercise, and attenuate nocturnal 

hypoglycaemic episode (Flockhart et al., 2023). For example, recent preliminary 

findings have reported reduced blood lactate concentrations during submaximal 

exercise following ingestion of glucosinolate-rich broccoli sprout extracts, alongside 

potential improvements in metabolic regulation (Vinge et al., 2025). However, such 

findings remain limited and are primarily derived from controlled laboratory settings 

or non-elite populations. 

Despite promising mechanistic insights, the application of sulforaphane-based 

supplementation in elite team sport environments remains largely unexplored. This is 



particularly evident in elite female football, where athletes are still underrepresented 

in sport science research, and where findings from male cohorts or laboratory-based 

studies are often generalized to applied settings (Costello et al., 2014; Elliott-Sale et 

al., 2021; Nassis et al., 2021). 

Importantly, research conducted in ecologically valid environments is essential for 

understanding how interventions perform under real-world conditions. In elite 

football, training loads fluctuate across microcycles, recovery strategies are 

individualized, and performance outcomes are influenced by multiple interacting 

factors. Investigating supplementation within this context provides insights that are 

directly relevant to practitioners working in high-performance environments. 

Therefore, the primary aim of this pilot study was to investigate the effects of a 14-

day in-season broccoli sprout supplementation protocol on perceived recovery and 

neuromuscular performance in elite female football players. Specifically, this 

investigation sought to address the following distinct research questions:  

1. Does glucosinolate-derived isothiocyanate (ITC) supplementation accelerate the 

recovery kinetics of subjective daily physical and mental wellness metrics across a 

competitive microcycle? 

2. Does daily ITC supplementation mitigate declines or enhance gains in explosive 

neuromuscular capacity (measured via CMJ, RSI, and linear sprinting) compared to a 

placebo?  

It was hypothesized that the experimental group would display enhanced subjective 

recovery scores across the microcycle and potentially higher pre-to-post 

improvements in all neuromuscular performance indices compared to the placebo 

condition. 

2. Methods 

2.1 Participants 

Ten elite female football players from a first-division Swedish club participated in this 

study. All players were regularly involved in team training and competitive matches 

and were free from injury at the time of data collection. Participants were informed of 

the study procedures and provided written informed consent prior to participation. 

2.2 Study Design 

A randomized, double-blind, placebo-controlled design was employed to investigate 

the effects of broccoli sprout supplementation on recovery and neuromuscular 

performance during an in-season training block. Participants were randomly allocated 

to either a supplementation group (Y) or a placebo group (B). Both participants and 

researchers remained blinded to group allocation throughout the study period. 



The intervention lasted 14 days, during which players continued their normal team 

training and match schedule. Pre-intervention testing was conducted on January 29, 

and post-intervention testing was conducted on February 17. 

Simple random allocation was used, and formal stratification procedures were not 

implemented due to the exploratory pilot-study design and small sample size. 

Subsequent baseline comparisons demonstrated no statistically significant differences 

between the supplementation and placebo groups for CMJ height, RSI, 10 m sprint, or 

30 m sprint performance (all p > 0.05), indicating comparable baseline performance 

characteristics prior to the intervention. The primary statistical analyses focused on 

changes over time and group × time interactions. 

2.3 Supplementation Protocol 

Participants in the supplementation group consumed a single 60 mL liquid shot of a 

commercial broccoli sprout extract (NOMIO; containing glucosinolate-derived 

isothiocyanates equivalent to approximately 2.5–3.0 kg of fresh broccoli sprouts) 

during breakfast. The supplementation was consumed exclusively on training and 

match days, resulting in a total of 10 doses administered over the 14-day intervention 

period. Supplementation was not administered on scheduled rest days, as this dosing 

protocol followed the manufacturer’s recommended guidelines for athletic use and the 

procedures established by the research team. The placebo group consumed an 

identical-tasting, visually indistinguishable placebo beverage under the same 

conditions. Compliance was monitored daily by the coaching and research staff. The 

protocol was designed to integrate seamlessly into the players' existing training and 

recovery routines while maintaining high compliance. 

2.4 Training Load Monitoring 

External training load was monitored using a GPS tracking system (Catapult Sports, 

Melbourne, Australia). Total distance (m) was used as the primary measure of external 

load and was recorded for all training sessions and matches throughout the 

intervention period. Total distance was selected as a global measure of training load to 

compare overall external demands between groups across the intervention period. The 

use of GPS-derived metrics to quantify external load in team sports is well established 

and widely applied in football research (Cummins et al., 2013). 

 

 

 

2.5 Neuromuscular Performance Testing 

Neuromuscular performance was assessed pre- and post-intervention using a battery 

of field-based tests, including countermovement jump (CMJ), reactive strength index 

(RSI), 10 m sprint, and 30 m sprint. 



CMJ and RSI were measured using dual force plates (VALD Performance, Australia), 

which are widely used to assess neuromuscular performance and monitor fatigue in 

athletic populations (Claudino et al., 2017). 

Sprint performance was assessed using a Photon Sports camera-based timing system. 

Photon Sports has recently demonstrated good agreement and low measurement error 

compared with the validated 1080 Sprint system during 30 m sprint assessment in 

academy football players (Thompson, Foster, & Kealey, 2025). 

2.6 Recovery Monitoring 

Perceived recovery was assessed daily using a subjective wellness questionnaire 

consisting of four physical recovery items and four mental recovery items rated on a 

0-6 Likert scale. Players completed the questionnaire each morning during breakfast 

on both training days and rest days throughout the intervention period. The 

questionnaire was administered at the same time as supplementation intake to allow 

continuous monitoring of perceived recovery status across the training microcycle. 

2.7 Testing Procedures 

Pre- and post-intervention testing sessions were conducted under consistent 

conditions. Participants performed a standardized warm-up prior to testing, and all 

tests were conducted in the same order for each player. 

Daily recovery measures were collected throughout the intervention period, while 

performance tests were conducted at baseline and post-intervention only. 

2.8 Statistical Analysis 

All statistical analyses were performed using R (R Foundation for Statistical 

Computing, Vienna, Austria). 

Linear mixed-effects models were used to examine changes over time and differences 

between groups, with participant included as a random effect. Separate models were 

constructed for recovery and performance variables. 

Prior to the primary longitudinal analyses, baseline performance measures (CMJ 

height, RSI, 10 m sprint, and 30 m sprint) were compared between groups using 

independent-samples t-tests to evaluate potential baseline differences. 

Effect sizes were calculated using Hedges’ g to account for the small sample size and 

were interpreted as small (0.2), moderate (0.5), and large (0.8). The smallest 

worthwhile change (SWC) was calculated to assess the practical significance of 

performance outcomes. 

Statistical significance was set at p < 0.05. In addition to p-values, confidence 

intervals and effect sizes were used to support interpretation of the results. 

 

3. Results 



3.1 Training Load 

External training load remained consistent between groups throughout the 

intervention period (Figure 1). Both groups demonstrated similar day-to-day 

fluctuations in total distance, reflecting the structured training microcycle, including 

higher loads on match days and reduced loads on recovery days. 

Mean total distance was 5136 m for the placebo group and 5203 m for the 

supplementation group, indicating similar overall external loads between groups 

across the intervention period. Although differences in total distance were observed 

on certain days, particularly during match exposure, these variations likely reflected 

normal player rotation and differences in playing time. Overall, the training load 

distribution between groups was considered comparable throughout the intervention. 

 

Figure 1. External training load (total distance) across the 14-day intervention period 

in the supplementation and placebo groups (B = placebo group; Y = supplementation 

group). 

3.2 Perceived Recovery 

Perceived recovery increased over time during the intervention period (β = 0.048 

day⁻¹, 95% CI [0.01, 0.09], p = 0.016), corresponding to an approximate improvement 

of 0.67 units over 14 days on a 0-6 scale. 

There was no significant group × time interaction (β = −0.034, p = 0.22), indicating 

that the trajectory of recovery did not differ meaningfully between the 

supplementation and placebo groups. 

Visual inspection of the recovery curves suggested slightly smaller reductions in 

perceived recovery on certain high-load days in the supplementation group; however, 

these observations were not supported by statistically significant group differences. 



Visual inspection of the data (Figure 2) demonstrates a gradual increase in recovery 

across time in both groups, alongside substantial inter-individual variability. 

 

Figure 2. Changes in perceived recovery across the intervention period. Individual 

responses and group means are shown (B = placebo group; Y = supplementation 

group). 

3.3 Neuromuscular Performance 

Neuromuscular performance increased over time during the intervention period in 

both groups (Figure 3). 

Countermovement jump (CMJ) height increased by approximately 2.5 cm (p = 

0.005), indicating a statistically significant improvement. Reactive strength index 

(RSI) increased by approximately 0.16, representing a moderate improvement, 

although this did not reach statistical significance (p = 0.088). 

Sprint performance improved slightly, with reductions of approximately 0.06 s in both 

10 m and 30 m sprint times. 

All performance changes exceeded the smallest worthwhile change, indicating that 

the observed improvements were practically meaningful. Corresponding effect size 

analysis demonstrated a large effect for CMJ (g = 1.77), moderate effects for RSI (g = 

0.65) and 30 m sprint (g = −0.65), and a large effect for 10 m sprint (g = −0.99). 

Baseline comparisons indicated no statistically significant differences between the 

placebo and supplementation groups for CMJ height (p = 0.172), RSI (p = 0.175), 30 

m sprint performance (p = 0.558), or 10 m sprint performance (p = 0.405). 

No significant group × time interactions were observed for any performance variable, 

indicating that supplementation did not significantly influence performance responses 

during the intervention period. 



 

Figure 3. Neuromuscular performance pre- and post-intervention in placebo and 

supplementation groups (B = placebo group; Y = supplementation group). 

4. Discussion 

The aim of this study was to investigate the effects of broccoli sprout supplementation 

on perceived recovery and neuromuscular performance during a 14-day in-season 

training block in elite female football players. The main findings were that (1) 

perceived recovery increased over time during the intervention period, (2) 

neuromuscular performance improved in both groups, and (3) no significant 

differences were observed between supplementation and placebo conditions. 

 Perceived recovery and neuromuscular performance increased over time during the 

intervention period, independent of group allocation. While these changes could 

initially be interpreted as training-induced adaptations, the context in which the study 

was conducted suggests an alternative explanation. 

During the intervention period, players were part of a structured training camp 

environment characterized by controlled training loads, reduced external stressors, 



and optimized recovery conditions. Such environments may facilitate reductions in 

accumulated fatigue and induce taper-like effects, resulting in improved performance 

without substantial changes in underlying physiological capacity (Mujika et al., 

2018).  

Therefore, the observed increases in CMJ, RSI, sprint performance, and perceived 

recovery are more likely reflective of fatigue dissipation rather than true physiological 

adaptation. This interpretation is supported by the short duration of the intervention 

and the absence of a progressive overload stimulus typically required to induce 

measurable fitness improvements. 

These findings align with previous research demonstrating that short-term reductions 

in fatigue can lead to improvements in neuromuscular performance and perceived 

readiness in team sport athletes (Cormie et al., 2011; Nédélec et al., 2012). 

An important observation from the present study was the consistent directional 

improvement in both perceived recovery and neuromuscular performance measures. 

Across the intervention period, increases in recovery scores were accompanied by 

improvements in CMJ, RSI, and sprint performance. 

This alignment suggests that subjective recovery measures may reflect underlying 

neuromuscular status in elite football players. The parallel changes observed across 

both subjective and objective metrics support the validity of perceived recovery as a 

practical monitoring tool in applied settings. 

From a practical perspective, this finding is highly relevant, as it indicates that simple, 

low-cost subjective measures may provide meaningful insight into performance 

readiness, particularly when frequent objective testing is not feasible. 

 

Contrary to the initial hypothesis, broccoli sprout supplementation did not 

significantly influence recovery or neuromuscular performance compared with 

placebo. The absence of group × time interactions suggests that supplementation did 

not alter the observed responses during the intervention period. 

One explanation relates to the training status of the participants. Highly trained 

athletes may already possess well-developed endogenous antioxidant systems, 

reducing the potential for additional benefit from supplementation (Powers & 

Jackson, 2008; Merry & Ristow, 2016). 

Another important consideration is the nature of the exercise stimulus. Previous 

studies demonstrating metabolic effects of glucosinolate-rich supplementation have 

largely been conducted under continuous, submaximal exercise conditions (Flockhart 

et al., 2023). In contrast, football is characterized by intermittent high-intensity 

activity interspersed with recovery periods. This difference in exercise profile may 

limit the extent to which metabolic pathways associated with lactate accumulation are 



consistently stressed, thereby reducing the likelihood of detecting supplementation 

effects. 

Sex-related differences in fatigability and recovery responses during intermittent 

exercise have previously been reported, with female athletes often demonstrating 

greater fatigue resistance and altered metabolic responses compared with males 

(Hunter, 2014; Billaut & Bishop, 2009). Such physiological differences may influence 

responses to supplementation strategies targeting metabolic and oxidative stress 

pathways. However, these mechanisms remain speculative within the context of the 

present study and require further investigation (Nassis et al., 2021). 

Although preliminary findings have suggested that glucosinolate-rich 

supplementation may reduce blood lactate during submaximal exercise (Vinge et al., 

2025), such effects may be context-specific and may not translate directly to 

improvements in performance or recovery in applied team sport environments. 

Substantial inter-individual variability was observed in both recovery and 

performance responses. While group-level trends indicated overall improvements, 

individual responses varied considerably. 

This variability is consistent with previous research demonstrating substantial inter-

individual differences in fatigue and recovery responses among elite football players 

(Nédélec et al., 2012). These findings reinforce the importance of individualized 

approaches in applied sport science and suggest that supplementation effects, if 

present, may not be uniform across athletes. 

The absence of supplementation effects should also be interpreted within the context 

of the observed improvements in recovery and performance driven by fatigue 

reduction. If performance improvements are primarily explained by reductions in 

accumulated fatigue, the potential for supplementation to provide additional benefits 

may be limited under such conditions. This further supports the notion that the 

effectiveness of supplementation may be context-dependent and more likely to 

emerge under conditions of sustained physiological stress. 

A key strength of this study is its high ecological validity, as it was conducted within a 

real-world elite football environment. Players followed their normal training and 

competition schedule, and external load was carefully monitored and shown to be 

comparable between groups. This strengthens the internal validity of the study and 

supports the interpretation that the observed changes were influenced by the 

controlled training environment and reductions in accumulated fatigue. 

However, several limitations should be acknowledged. The sample size was small, 

which is common in elite sport research but may limit statistical power. As a result, 

small effects of supplementation cannot be entirely excluded. 

Additionally, due to methodological constraints, metabolic responses such as blood 

lactate could not be reliably assessed, limiting the ability to directly examine 

physiological mechanisms underlying the observed changes. 



The duration of the intervention (14 days) may also have been insufficient to detect 

longer-term physiological adaptations, particularly those related to oxidative stress or 

cellular signalling pathways. Furthermore, the microcycle structure of elite football 

may inherently limit the opportunity for sustained physiological overload compared 

with more continuous endurance-based training models. In elite football 

environments, training load is carefully managed around match demands, tactical 

preparation, recovery, and player availability, resulting in fluctuating rather than 

continuously progressive loading patterns across the microcycle (Harper et al., 2024). 

Consequently, the metabolic stress required to elicit detectable supplementation-

related effects may not have been consistently maintained throughout the intervention 

period. Additionally, football performance is inherently multifactorial and influenced 

by technical, tactical, and psychological factors that were not captured in the present 

study. 

From a practical perspective, the findings suggest that improvements in recovery and 

neuromuscular performance during short-term training blocks are primarily driven by 

the structured training environment and reductions in accumulated fatigue rather than 

supplementation. 

However, supplementation may have contextual relevance during periods of 

congested fixtures. In elite football, match demands represent the highest 

physiological load, and periods with multiple matches within a short timeframe may 

lead to accumulated fatigue and increased recovery demands. 

In such scenarios, where metabolic stress is sustained across consecutive matches, 

nutritional strategies targeting oxidative stress and metabolic regulation may have 

greater potential to influence recovery and performance. Although no meaningful 

effects were observed in the present study, broccoli sprout supplementation could be 

considered as a potential support strategy during high-demand competitive periods, 

particularly in teams with limited squad depth. 

Importantly, such applications should be approached with caution and supported by 

further research, as the current findings do not provide evidence for performance 

enhancement under standard training conditions. 

 

5. Conclusion 

A 14-day in-season training block resulted in improvements in perceived recovery and 

neuromuscular performance in elite female football players. These changes are likely 

attributable to reductions in accumulated fatigue associated with the structured 

training camp environment rather than true physiological adaptations. No significant 

differences were observed between broccoli sprout supplementation and placebo 

conditions. 

 



6. Practical Applications 

• Broccoli sprout supplementation containing glucosinolate-derived 

isothiocyanates (ITCs) did not improve recovery or neuromuscular 

performance beyond placebo during a 14-day in-season training block in elite 

female football players.  

• Improvements observed in both groups appeared to be primarily associated 

with reductions in accumulated fatigue and the structured training camp 

environment rather than supplementation effects.  

• Daily subjective recovery monitoring demonstrated similar trends to 

neuromuscular performance measures, supporting the practical use of low-cost 

wellness questionnaires for monitoring athlete readiness in elite football 

settings.  

• Nutritional interventions targeting oxidative stress and metabolic regulation 

may have greater practical relevance during periods of fixture congestion, 

where recovery demands and physiological stress are substantially increased.  

• The findings support the importance of evaluating supplementation strategies 

within ecologically valid environments that reflect the realities of elite football 

training and competition. 
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Bilaga 1 – Litteratursökning 

 
Formulera din forskningsfråga. 

 
 

 

 

 

 
 
 

Plocka ut huvudbegreppen i forskningsfrågan. 

Översätt sedan dessa till engelska. 

Huvudbegreppen bildar olika ”block” i din sökstrategi: 
 

 
 

Analysera nu huvudbegreppen närmare. Hitta 

synonymer och ämnesord (t ex MeSH-termer). 

1 

3 

2 

 
Does broccoli sprout supplementation containing isothiocyanates (ITC) influence 
recovery and neuromuscular performance during an in-season training block in 
elite female football players? 

Broccoli sprouts / 

Isotiocyanater 

Återhämtning Neuromuskulär 

prestation 

Elitfotboll kvinnor / 

kvinnliga 

elitfotbollsspelare 

Broccoli sprout 

supplementation / 

Isothiocyanates 

Recovery Neuromuscular 

performance 

Elite female football 

players 

Broccoli sprout, ITC 

supplementation  
   

Recovery Neuromuscular 

Performance, GPS, load 

monitoring 

Elite female football 

players 
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Sök i databaser genom att 

• använda OR för att kombinera sökorden inom varje block 

• använda AND för att kombinera de olika sökblocken. 

 
Redovisa sökhistoriken enligt tabellen nedan 

 

Databas: Söktermer, 
ämnesord och 
kombinationer? 

Filter, 
avgränsningar 
i databasen 

Söksträng Antal 
träffar 

PubMed 
Broccoli sprouts,  

Sulforaphane,  

Recovery 
 

 

English language; 

Humans; 2000–

2026 

("broccoli 

sprout*" OR 

sulforaphane 

OR 

isothiocyanate

*) AND 

(exercise OR 

athlete) AND 

(recovery OR 

fatigue OR 

performance) 

42 

SPORTDisc

us 

Female football, 

Recovery, Training 

load monitoring 

Peer-reviewed; 

English 

("female 

football" OR 

"female 

soccer") AND 

(recovery OR 

fatigue) AND 

("training 

load" OR 

monitoring) 

218 

 

Kommentarer 
 

 

4 

5 

6 

Additional literature was identified through reference list screening, supervisor 
recommendations, and relevant publications already known within the research group. 
Literature related to glucosinolate-rich supplementation, athlete monitoring, external 
training load, and elite women’s football was incorporated when relevant. 
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Söktips • Finns det några MeSH-termer för ditt ämne? MeSH- 
termer används för att tagga artiklar i databasen PubMed. 

Svensk MeSH (https://mesh.kib.ki.se/) kan du söka på ett svenskt 

ord och hitta den engelska översättningen. 

• Finns ämnesord i en thesaurus? I Ebscodatabasen 
SportDiscus taggas artiklarna med ämnesord. Dessa hittar 
du i databasens Thesaurus. 

• Har du hittat en bra artikel? Sök upp den i en databas 
och se efter vilka termer den har taggats med. Ser du 
några termer som kan passa för din frågeställning? Testa 
att söka på dessa! 

• Har du svårt att komma på synonymer? Titta i 
titel och abstract på de träffar du får och se vilka 
ord som förekommer där. Ser du några ord som 
kan passa för din frågeställning? Testa att söka på 
dessa! 

• Tänk på att ord kan stavas och böjas på olika sätt. 
Testa olika varianter! 

• Trunkering innebär att du får träff på alla ändelser av ett 
ord. Sport* ger träff på sports, sportsman, sportsmanship 
etc. I PubMed och SportDiscus är tecknet för trunkering 
en asterisk * 

• Frassökning innebär att du bara får träffar där de ord 
som du söker på står efter varandra, 
t ex ”physical activity”. 

• Blocksökning är ett bra sätt att strukturera din sökning. 
Blocksökning innebär att du delar upp din sökfråga i 
olika delar – ”block” – och söker efter varje del för sig, för 
att på slutet kombinera ihop alla delar. Läs mer om 
sökteknik på bibliotekets webbplats  
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Information for Research Participants 
We would like to ask if you are willing to participate in a research project/master thesis 
project. This document provides information about the project and what participation 
involves. 

What is the project and why are we asking you to participate? 
This project aims to examine the nutritional status of athletes and whether broccoli 
sprouts can improve recovery and training adaptations during periods of high training 
load. 

The study will contribute to increased knowledge of how specific supplements affect 
physiological and subjective recovery markers as well as athletic performance. Eligible 
participants are athletes aged 18-64 years without injuries or serious illnesses. 

The responsible entity for the project is the Swedish School of Sport and Health Sciences 
(GIH). The case number for the review at the Swedish Ethical Review Authority is: 2026-
00130-01 

How will the project be conducted? 
The supplements are given for a limited period of 14 days, in doses commonly used in 
sport. To ensure fair comparison, a placebo is used, meaning some participants will 
receive a similar product without the active substance. Neither you nor the researchers 
will know whether you receive the active substance or placebo. After the study, 
participants who received the placebo will be offered the active supplement. The time 
required in addition to your regular training and testing is approximately 15 hours. 
 
At the start, you will complete a health declaration and three questionnaires on eating 
behaviors, well-being, and stress. You will then receive one supplement or placebo. In 
this study we investigate broccoli sprouts at a dose of 50g (1 shot NOMIO)/day. 
 
During the study, several measurements will be taken: body composition is assessed by 
DEXA twice; blood samples (max 15 ml each) are taken twice to analyze e.g. iron status 
and inflammation markers; and capillary glucose and lactate samples are taken after 
selected training sessions. You will also perform well-established physical performance 
tests before starting the supplement and after the training period, including endurance, 
strength, jump, and sprint tests relevant to your sport. 
 
Each day you will answer 8 short questions about stress and recovery, taking less than 
five minutes. Training data such as GPS and heart rate will be collected through the 
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coaches’ system and provided to researchers in coded form. Medical staff will be 
contacted immediately if you experience unforeseen health issues. 
 
Possible consequences and risks 
Blood sampling from the arm may cause mild discomfort, bruising, or in rare cases a 
small infection. Capillary finger sampling may also be uncomfortable or cause minor 
irritation. DEXA scans involve low radiation and will be conducted twice. 
Supplements may cause mild and temporary side effects. You may stop the supplement 
at any time and you may withdraw from the study without giving a reason. 
Although data is handled according to regulations, there is always a risk of unauthorized 
access, e.g. through illegal data breaches. 
 
What happens to your data? 
The project will collect information about you, but your responses and results will be 
handled securely. Only the responsible researcher, co-researchers, and test leaders can 
access personal data. Your identity will be pseudonymized using a code. This code 
cannot be traced back logically to your identity. Only the coded data is used for 
analyses. The key connecting your identity to the code is kept in a locked cabinet. 
Research data will be stored in GIH’s archive for 10 years before being anonymized. 
Data is stored on password-protected devices accessible only to authorized researchers. 
Data storage and sharing occur within Sweden using GIH Drive provided by Sunet. Paper 
questionnaires are stored securely until they are transferred digitally; then the paper 
copies are destroyed. 
 
Data is handled in accordance with GDPR. You may request access to your data, request 
corrections, or request deletion or limitation of processing, except when the data is 
necessary for the research. Contact: Michaela Sundqvist (michaela.sundqvist@gih.se) 
and Data protection officer: gdpr@gih.se. 
 
What happens to your samples? 
Blood samples are coded and cannot be traced directly to you. After analysis, results are 
stored digitally and the blood samples are discarded. Additional future research requires 
new ethical approval. 

How will you receive study results? 
After analysis, you will be informed whether you received the active supplement or 
placebo, as well as your performance, lactate, and glucose results. Group averages and 
differences will also be shared. You may decline to receive results if you prefer. 
 

mailto:michaela.sundqvist@gih.se
mailto:gdpr@gih.se
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Insurance and compensation 

No financial compensation is provided. 

Participation is voluntary 
Your participation is voluntary and you may withdraw at any time without 
consequences. If you withdraw, you do not need to explain why. Contact the 
responsible researcher if you wish to withdraw. 

Project contacts: 
Researchers: Michaela Sundqvist (michaela.sundqvist@gih.se) 
Lasse ten Siethoff (lasse.tensiethoff@gih.se) 
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Consent to Participate in the Project 
I have received oral and/or written information about the study and have had the 
opportunity to ask questions. I may keep the written information. 
  

• I consent to participate in the project Nutrition, Training and Metabolic Health in 
Athletes. 

• I consent to my samples being stored in a biobank in the manner described in the 
participant information.  

 

Place and date Signature 

 

 

 

 Printed name 
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Självskattningsformulär om återhämtning och stress 

Återhämtning 
Nedan hittar du en lista med uttryck som beskriver olika aspekter av din nuvarande 

återhämtning. Gradera hur återhämtad du känner dig just nu i förhållande till din bästa 

tänkbara återhämtning. Ringa in det nummer som stämmer bäst in.  

0=håller inte alls med, 6=håller helt med. 

1. Fysisk prestationsförmåga (stark, fysisk kapabel, energisk, full av kraft). 

0 1 2 3 4 5 6 

                                                                       

2. Mental prestationsförmåga (uppmärksam, mottaglig, mentalt alert, koncentrerad). 

0 1 2 3 4 5 6 

 

3. Känslomässig balans (nöjd, stabil, på gott humör, har allt under kontroll). 

0 1 2 3 4 5 6 

                                                                       

4. Total återhämtning (återhämtad, utvilad, avslappnad i muskulatur, fysiskt 

avslappnad). 

0 1 2 3 4 5 6                                                                       

Stress 
Nedan hittar du en lista med uttryck som beskriver olika aspekter av ditt nuvarande 

stresstillstånd. Gradera hur stressad du känner dig just nu i förhållande till ditt högsta 

tänkbara stresstillstånd. Ringa in det nummer som stämmer bäst in.  

0= håller inte alls med, 6= håller helt med. 

5. Muskelstress (muskelutmattning, muskeltrötthet. muskelömhet, muskelstelhet). 

0 1 2 3 4 5 6                                                                       



Nutrition, träning och metabol hälsa hos idrottare      Kod: 

 
0= håller inte alls med, 6= håller helt med. 

 

6. Bristande energi (omotiverad, trög, oentusiastisk, saknar energi). 

0 1 2 3 4 5 6                                                                       

7. Negativt känslomässigt tillstånd (känner sig nere, stressad, irriterad, kort stubin). 

0 1 2 3 4 5 6                                                                       

8. Övergripande stress (trött, utsliten, överbelastad, fysiskt utmattad). 

0 1 2 3 4 5 6                                                                       



Tips for Writing a Research Manuscript for the Journal of 
Strength and Conditioning Research 
According to Dr. William J. Kraemer, Editor-In-Chief of the Journal of Strength and 
Conditioning Research, the following points should be noted when preparing a manuscript. 

The final stage of a research project is the writing of a manuscript which ultimately 
allows your work to become part of the “body of knowledge.” Development of a 
manuscript involves the careful inclusion of all of the relevant information so that 
your research can be understood as well as replicated by others. It is important to 
be concise and clear. Remember any ambiguity creates confusion in the reader’s 
mind. The purpose of this article is to give some basic “tips” for authors intending 
to develop a research manuscript for the Journal of Strength and Conditioning 
Research (JSCR). 

A research manuscript has specific sections which are stipulated in the “Guidelines 
for Authors.” Each section has a specific purpose as part of the whole manuscript. 
Understanding the symmetry of the different parts of the manuscript and how they 
relate to each other is important for development of a cogent publication. Carefully 
read the “author guidelines”, examine several recent articles in the JSCR, and 
format the paper properly. This will save time, allow for a more efficient processing 
of your manuscript, and show the reviewers that you are careful in your work and 
respect the requirements of the journal’s format. 

Make sure that you carefully check your functional writing composition, style, and 
syntax. Make sure you have proper paragraph structure; each paragraph should 
start with a topic sentence and end with a transition sentence to the next topic. 
Make sure that there is logic and symmetry to all of the parts of your paper. Make 
sure that your submission is not a first or second draft. Undertake internal review 
for both content and language, and develop a document which has been thoroughly 
reviewed by co-authors and colleagues prior to submission. Submit only a polished 
product after you have gone though a draft sequence and review process within 
your own scientific team. 

Introduction 
The primary purpose of the introduction is to develop your hypothesis that will be 
tested by your research design. It is also important that the question your research 
is addressing is clear. This section ends with the obvious purpose statement if the 
author has been attentive to its development. The introduction can be a challenging 
part of the paper as it sets up the entire project in its context and importance. 

http://web.archive.org/web/20101022061448/http:/edmgr.ovid.com/jscr/accounts/ifauth.htm
http://web.archive.org/web/20101022061448/http:/edmgr.ovid.com/jscr/accounts/ifauth.htm
http://web.archive.org/web/20101022061448/http:/edmgr.ovid.com/jscr/accounts/ifauth.htm


Carefully think about how your words relate to the ideas and images you create in 
the reader's mind. Clarity is of vital importance throughout the paper and getting 
off on the right foot with the introduction is essential for a solid paper. 

Important Points to Consider: 
1. In general, the introduction should be kept to about three to five paragraphs 

and the author must remember that this is not a review paper. 

2. There should be a logical sequence of ideas leading to the purpose 
statement. Ultimately the question that is being addressed needs to be 
evident to the reader as well. 

3. Within these introductory paragraphs the context for the problem should be 
clear and its importance underlined. 

4. Support for a specific hypothesis(s) should also be obvious to the reader. 

Other Features of a Solid Introduction Include: 
1. A focused narrowing leading to purpose of the research. 

2. Support is created for the need and importance of the research. 

3. Implications as to how the problem can be solved or the question answered. 

4. Address the potential criticisms and major debates that might surround your 
problem, hypothesis, methods, and/or question. Show you are aware of what 
we know. 

5. Carefully check the logic of the introduction and that it relates to the other 
parts of the manuscript. Do not discuss topics in the introduction that will 
never be addressed by your research project. Remember to make sure that 
your introduction fits together with the other parts of the paper. 

Methods 
The methods section is important for other scientists to understand what you did 
and be able to replicate your study. Thus you must be very specific as to the 
equipment you use, its source, and provide direct references to methods. Make 
sure to avoid excessive use of subheadings and try to achieve a logical flow of your 
methods section as it relates to the actual flow of the experiment. 

It is vital that you include appropriate statements as to informed consent and 
Institutional Review Board or Ethics Committee approval of your project relative to 
human or animal research. Make sure that you are clear as to having briefed all 



human subjects as to the risks of the research prior to being given the opportunity 
to provide written informed consent. 

In this section you need to start with the “Approach to the Problem” section which 
tells the reader how your experimental design will be able to test the hypothesis 
developed in the introduction. You need to give your rationales for selection of your 
independent and dependent variables and then further develop such concepts 
throughout the methods section. 

Important Points to Consider: 
1. Describe your procedures to the point where someone can replicate your 

work (e.g., provide names and model numbers for instruments, city, state, 
country).  

2. If you use a reference to a method make sure that you tell the reader it was 
done exactly in that way as readers are frustrated in trying to replicate work 
in which one reference leads to another reference which leads to another 
reference and so on ultimately making the replication of the method almost 
impossible to understand or use. This is often the case with many 
biochemical methods and should not be done. Give the reader the actual 
methods and/or modifications of methods used.  

3. Present methods in the order the measures were obtained so as to recreate 
the actual flow of the experiment.  

4. It is sometimes important to use a flow chart to give an overview of the 
experimental design and sequence. This will save words as well as help the 
reader better understand the flow of the experiment. Make sure that any 
table, flow chart or figure used in the paper can stand alone.  

5. Make sure that your subheading on Statistical Analyses is clear and correct. 
Include your statistical power for your experiment and your P value which 
you use to define significance (e.g., P ≤ 0.05). Give the reader a narrative 
rationale for the statistical approach to your data analysis and justify its 
approach to the extent needed for clarity.  

Other Features of a Solid Methods Section Include: 
1. Use the appropriate major subheadings of Approach to the Problem, 

Subjects, Procedures, and Statistical Analyses. Any other headings should be 
used with care so that the reader is not overwhelmed with a myriad of 
subheading breaks which interfere with fluent reading style. 



2. Make sure there is a logical flow of procedures. 

3. Use appropriate system international units (SI units). 

4. Tell the reader in the statistical section if you are using standard deviations 
or standard errors around your mean. 

5. Do not present data twice (e.g., in methods and again in results). 

6. Descriptive subject data is placed in methods not in the results. 

7. Be consistent with all symbols and group names in the paper. 

8. Limit the number of acronyms to about five. 

Results 
The results section is where the paper comes alive. You should make a decision as 
to which data are the most important and present data in a hierarchical manner 
with the most important data in Figure Form, the next important data sets in table 
form and least important data in paragraph form. This will allow the reader to see 
the major findings of your paper in a clear manner. 

Important Points to Consider: 
1. Distinguish between results and data related to methods. Dependent 

variables arising from the experimental design are what constitute results. 
Descriptive data should be placed in the methods section as it relates to 
subject characteristics, environmental conditions, etc. 

2. Make sure that any data presented arises from the methodological 
descriptions given in the introduction. 

3. Make sure that your data flow reflects your basic methodological flow. 

4. Use an opening paragraph to stress and emphasize the most important 
findings of the investigation and then take the reader though your results. 

5. Make sure that you relate or link in some manner the findings to your 
hypotheses. 

6. Check all numbers for accuracy and proper units. 

7. Make sure you emphasize the primary findings that you want the reader to 
remember. 

8. Make sure that you formally present each Figure and Table in the results 
section of the paper. 

9. If a result is only an obvious internal control or gives validation to your 
methods and is not directly related to your hypothesis (e.g., of the effects of 



an exercise on some variable, heart rate or lactate production), you can limit 
its need for direct discussion by stating its utility and meaning in the results 
(e.g., defining the lactate, RQ, RPE that defined a maximal oxygen 
consumption test etc.). This will allow only those data which relate to your 
hypotheses to be addressed in the discussion section and not detract from 
the focus of the paper yet showing the reader the needed validation for 
conditions surrounding the testing used. 

10.Do not do excessive discussion in the results section—only that which is 
needed to clarify your data or put in context for understanding it in the 
reader's mind. Such statements may include, “As shown many times before, 
lactate concentrations were elevated after maximal exercise… ”, “Supporting 
the classical findings of many investigations, power output in the second 
phase of the pull was higher than the first phase… ”, “Unique to the 
literature, we observed… ”, “Such findings to our knowledge are the first to 
demonstrate that… ”. Such words allow the reader to see context and 
novelty. 

11.Remember that data are not important just because it is the first time 
someone has presented it or it has never been shown before. Importance 
relates to the context of question and hypothesis that has developed in the 
introduction.  

12.Try to make it easy for the reader to remember what is important in the 
results as they get ready to read the discussion. 

13.Continue to examine your paper for symmetrical development with the other 
sections of the paper in it logic of flow and presentation. 

Discussion 
The discussion section of the paper is where you are given the opportunity to show 
the paper’s importance, interpret the results and relate it to the hypotheses you set 
out to test. It is important that you link each paragraph to your results, how it 
relates to the current literature, its physiological meaning, and its transition to the 
next finding in your paper. 

Important Points to Consider: 
1. Again, hit home the primary finding in the first paragraph of the discussion 

section. 

2. Do not just report results again! 



3. Be consistent with the introduction and results and further underscore and 
show what and how your findings are novel. 

4. Make sure your introduction and question/hypothesis are answered in the 
discussion section of the paper. 

5. Place your findings in the context of the literature as you see it. 

6. Make sure you are getting at the real interpretation of your data. 

7. Check paragraph flow and logic. 

8. Conclude with what might be your final statement of what your research 
showed and what is still unknown or needs to be investigated in general. 

Practical Applications 
This section is unique to the Journal of Strength and Conditioning Research and 
should present to the coach or practitioner how your data can be used by them. Do 
not include suggestions for further research etc. as those statements if needed can 
be placed in the introduction for other scientists to contemplate if not already 
obvious. This section relates to the actual use of your data. Although not typical of 
studies published in the journal, if it is a basic study then tell the coach how it sets 
up further studies which will lead to better practice. Again, it is important to stress 
how this helps the end user apply what you have found in the context of the area of 
study that you are examining with your research. It truly provides the information 
related to the NSCA’s mission of “Bridging the Gap” between the laboratory and the 
practitioner so it is important to carefully think about what your research says to 
the end user. 

 


	Consent to Participate in the Project
	Tips for Writing a Research Manuscript for the Journal of Strength and Conditioning Research
	Introduction
	Important Points to Consider:
	Other Features of a Solid Introduction Include:

	Methods
	Important Points to Consider:
	Other Features of a Solid Methods Section Include:

	Results
	Important Points to Consider:

	Discussion
	Important Points to Consider:

	Practical Applications


