Case Study of the physiological demands of a centre midfield footballer
 
Introduction – 
In football, short sprints, quick acceleration or deceleration, twisting, jumping, kicking, and tackling are common (Nedelec et al., 2014). Football performance is intricate and multifaceted, and as a result, it is influenced by several different aspects, including anthropometric profile, physical fitness, psychological factors, player technique, and team tactics, among others according to Andrzejewski et al., (2014). Body composition is, in fact, a key component of football fitness (Spehnjak et al., 2021) because extra adipose tissue functions as dead weight in exercises that require lifting body mass repeatedly against gravity (U Mong, 2022). Granero-Gil et al., (2020) asserted that the connection between the physiological demands of football and a player's body composition is crucial for this reason. 
Physiological data show that teams that participate in more high-intensity activities and cover longer distances—which has been linked to VO2max (Riboli et al., 2021) perform better in league standings than those that do so ((Rampinini et al., 2022). According to Stolen et al., (2005) professional football outfield players travel around 10–12 km each game while exerting themselves at an average intensity of 80–90% of their maximum heart rate (HR). This highlights the requirement for strong aerobic capacity. Sprinting took 1–11% of the total distance and took an average of 2-4 seconds per 90 seconds. This highlights the importance of anaerobic capacity in the ATP-PC system (Stolen et al., 2005). Which links to footballers’ strength and power as the importance of anaerobic capacity is vital. 

In football, strength makes it easier to perform explosive movements like jumping for headers or shooting hard shots. The anaerobic glycolysis system is the primary energy source for brief, high-intensity workouts lasting a few seconds to a few minutes (Melkonian and Schury, 2019). It involves the breakdown of glucose (blood glucose or stored glycogen) to produce ATP in the absence of oxygen (Chaudhry and Varacallo, 2019). In football, acceleration, quickness, and agility are crucial. Quick accelerations and decelerations, as well as sharp cuts, spins, and dodges, are all part of football agility plays. The anaerobic glycolysis system is necessary for these motions because it can produce ATP quickly enough to meet the muscles' immediate energy requirements (Sahlin, 2014). According to Garca-Pinillos et al. (2015), flexibility enables players to strike the ball with precision, reach for high passes, and make acrobatic plays. 

Schwesig et al., (2019) discovered that the elite football players conducted more explosive, high-intensity behaviours than the non-elite level because their blood lactate levels were higher. The ability to perform high-intensity actions via anaerobic glycolysis, also known as the lactic acid (LA) system, is strongly reliant on modern football, according to averages of 7.0 vs. 2.7 mmol/L in the first half and 4.5 vs. 1.0 mmol/L in the second half (Santos-Silva, Pedrinelli and Greve, 2017). This increases the number of decisive moments in a game, increasing the likelihood of winning.
Method - 775
The 22-year-old participant in the current case study wanted to advance as a centre midfielder in football. Over the course of a semester, the subject was required to participate in several testing protocols to identify the physiological aspects of football. Before being compared to other students in the same year group using a Z-score fitness profile, all test-related data was logged in Microsoft Excel. The subject gave informed consent, and the university's ethics committee gave its ethical approval. The individual was strongly encouraged to refrain from engaging in any vigorous activity 48 hours before all testing, as well as to abstain from alcohol and caffeine for the 24 hours before testing. 
Anthropometrics 
Tanita's Body Composition Scale (Tanita MC980 MA) was used to measure both body mass and body composition. The scale can measure several things, but for the purposes of this study, only weight and body fat percentage were calculated and shown. To obtain an accurate reading, the individual was advised to take off as much clothing as they were comfortable doing. Using a transportable stadiometer (Seca 213), height was also measured. 
The subject used a mechanically braked cycle ergometer (Monark Bike) (Appendix 1, c) to complete the Wingate anaerobic test to assess anaerobic power (Wmax). The bike was calibrated before the test to guarantee the accuracy and dependability of power measurement. The individual received instruction on the cycle ergometer, and the seat height was modified as needed. The test started with unloaded pedalling and ended with a 30-second all-out effort against a resistance of 0.07 kg per kilogramme of body mass. Throughout the test, the subject had to stay seated and was spoken encouragement. 
Yo-Yo intermittent endurance test by Bangsbo (1994) is a field test called YYIE2 measures maximum aerobic power. When directed by the audio recording to start jogging, place a foot behind the centre line (cone B). When the audio beep signal is heard (at cone C), the athlete turns and goes back to the starting line. Every 40 metres of running is separated by an active recovery time of five seconds, during which the subject must walk to the next line (cone A) and then return to the starting point. The pace of the running will quicken periodically. A warning is given, if they miss a shuttle once more, the test is discontinued. 
According to Redden, Stokes, and Williams (2018), lower body power was evaluated unilaterally using the Keiser A300 leg press (Appendix 1,a). It is an individual left and right footplate pneumatic resistance sitting machine. The individual is told to press with their knees flexed about 90 degrees. It gathers data using an incremental rep approach that starts with low resistance (W) and builds it up until the reading for the subsequent rep is lower than the reading for the previous rep. Each rep required the person to simultaneously extend both legs as quickly as possible 
For assessing speed, the subject started 0.5m behind the starting timing gate in a split stance and was timed over a 30m distance using infrared timing gates (Haugen and Buchheit 2016). The subjects were instructed to start at their own pace and run straight through the timing gates 30m ahead. The subject did submaximal warm-up sprints before three max attempts with 2-3-minute rest. The fastest of three attempts was recorded.
The sit and reach test, which also evaluates lumbar muscle flexibility, was used to measure hamstring flexibility (Mayorga-Vega, Merino-Marban and Viciana, 2014). Sit with your shoes off and your knees fully extended. Their arms should be straight out in front of them, one hand on top of the other, and their heels should be at the 23-cm mark on the sit-and-reach box (Appendix 1,b). For 1-2 seconds, the subject moves forward along the measuring scale. Three times the test is administered, and each time the farthest point is noted.
Semenick D. created the T-Test, which was used to evaluate agility (Munro and Herrington, 2011). In a T shape, four cones were placed, two 4.57 m apart and one 9.14 m from the starting cone. The subject was told to sprint 9.14 m from the start line to the base of the first cone with their right hand, shuffle 4.57 m to the base of the second cone, shuffle 9.14 m to the base of the third cone, shuffle 4.57 m back left to the base of the middle cone, touch the base with their left hand, and then backpedal to the start line. If the subject missed a cone, crossed legs whilst side steeping, the test would stop, and they would have to restart. 
Results – 448
First, Table 1 discusses and presents laboratory and performance test measurements. 
Second, Table 2 presents anthropometric measurements. 
Third, Figure 1 shows z-scores that compare the subject to other students.

Table 1 – measured variables from the laboratory and performance tests 
	
	Age (years)
	Height (cm)
	Weight (Kg)
	Body Fat %
	WAnT PP
(W)
	Yo-Yo test (ml/kg/min)
	Keiser leg
	Agility (s)
	Sit and Reach (cm)
	Speed (S)

	Participant 
	22
	185
	85
	15.3
	835
	41.9
	728
	11.01
	21
	5.18

	Mean
	28.9
	168.9
	73.9
	20.2
	752.2
	36.9
	679.6
	14.1
	27
	5.3

	SD
	8.9
	10
	15.6
	6.9
	213
	6.8
	255.3
	2.1
	10.7
	0.7

	[bookmark: OLE_LINK3]Z-Score 
	-0.8
	1.61
	0.7
	-0.7
	0.4
	0.7
	0.2
	-1.5
	-0.6
	-0.2


Table 2 – Anthropometric measure from laboratory test
	Height (cm)
	185

	Body mass (kg)
	85

	Body composition (%body fat)
	15.3


Results from the anthropometric testing shows that the subjects height is 185cm and body mass is 85kg, giving a body mass index score of 22.9 which is considered in the healthy range. Body composition (%body fat) was shown to be 15.3% which is classified as good according to the acsm guidelines, which also state there is no consensus opinion on body fat % for optimal health although 10%-22% for men is viewed as satisfactory. 

Figure 1. Z-score fitness profile comparing subject to other students
Each component's Z-Score, developed by Eward Altman (Altman, Hartzell and Peck, 1998), was used to describe it in relation to the group mean. The attention should be on the subject compared to the normative data and not the Z-scored as the subjects are not a homogeneous footballing group because the cohort is a heterogeneous group. 
When compared to the subjects' 15.3% body fat Z-Score, the elite footballers' mean for males was 6.1 to 19.5% in the football players and from 9.1 to 29.9% (Martinez-Ferran et al., 2022), which is -0.7 standard deviations (SD) below the group mean. 

The subject's yo-yo score is 0.7 standard deviations above the mean. The subject's result was 41.9 ml/kg/min V02 max. Midfielders in the Slimani and Nikolaidis, (2018) study scored an estimated low of 51.2 3.5 to 57.9 5.1 ml/kg/min, while Bradley et al., (2010) recommended elite footballers' score of 2400m, equal to a V02 max of 56.6 ml/kg/min (Dodd and Newans, 2018).

17 male football players ran the 30-meter sprint in 3.6-4.4 seconds in Wisloff et al., (2004) study. The subject's timing of 5.18 seconds was -0.2 standard deviations slower than the mean for the group.
SD lower than the average Keiser Leg Press Score. Total wattage for the Subject's left and right legs was 835. Elite footballers scored 2276, 315, and 407 for the first test, 2321, 307 for the second, and 2287 for the third for the Keiser400 seated leg press (Redden, Stokes, and Williams, 2018).
According to Schüler et al., (2023), it is challenging to pinpoint the characteristics that prevent football players from changing their orientation. The study conducted by Trajković et al., (2020) used the agility t-test to assess CODS in 27 elite footballers, achieving a mean time of 9.21 seconds and a standard deviation of 0.30 seconds, compared to 11.01 seconds for the subjects, giving a Z-score of -1.5 below the group mean.
The mean score for sit and reach was 24.7, with a standard deviation of 6.9, compared to the subject's score of 27, which was -0.6 standard deviations below the group mean.
Discussion and conclusion - 552
Lowering body fat could be an area the person looks to improve by reducing in reference to elite normative statistics. A lighter body weight, which can improve agility and quickness on the pitch, results from low body fat levels (Zouhal et al., 2019). A centre midfielder must be able to make swift turns, change directions quickly, and move through confined spaces. A lower body fat percentage removes extra weight that could slow down agility and enables speedier movements (Willoughby, Hewlings and Kalman, 2018). Additional body fat can be a metabolic burden because it uses more energy to transport and can hasten fatigue (Joyner and Coyle, 2008). Elite athletes have BF loss during the conditioning phase and competitive season, with reductions being correlated with quicker spring timings (Ostojic, 2002).
In professional football players, VO2max can range from 55 to 65 ml kg1 min1 and refers to the maximal work rate at which oxygen can be absorbed and used by the body during maximum exercise (Scribbans et al., 2016). These outcomes are based on participation in the Yo-Yo test. We can observe from the statistics that the average V02 max (ml/kg/min) was 36.9 ± 6.8. This demonstrates that, when compared to elite athletes, the group's mean is significantly lower. The topic needed to develop to improve performance in football, as evidenced by the score of 41.9 ± 6.8. 
Players that play with speed can swiftly switch from defence to attack and take advantage of any openings created by the opposition (Liu et al., 2021). It aids in launching successful counterattacks and ambushing adversaries. Faster players were shown to be more successful in producing goal-scoring opportunities during counterattacks (González-Rodenas et al., 2021). The subjects sprint score was 5.18 which is 0.78 higher than elite footballers, therefore this is something he needs to work on.
The quadriceps, hamstrings, glutes, and calves are among the lower body muscles that the Keiser leg press targets (Da Silva et al., 2008). Footballers can gradually overload these muscles by using resistance, such as weights or air pressure, which enhances their strength and ability to generate power (Silva, Nassis and Rebelo, 2015). Sprinting speed, jumping ability, and general physical performance on the field can all be improved with increased leg strength and power. According to Behm et al. (2017), power training increased jump height more effectively than strength training. According to Loturco et al. (2019), elite footballers have used the optimal power load (OPL) to improve their power output. This range, which often occurs at light to moderate loads (i.e., 30-70% of 1 RM), is described as the loads that maximise power output during resistance exercises (Sarabia et al., 2017). It is also asserted to improve physical capacities at both ends of the force-velocity curve (high force, low velocity; low force, high velocity) as well as to prevent speed-power decreases brought on by crowded football preseasons (Simpson et al., 2020). 
Hamstring injuries in professional football make up 13% of all injuries (Woods et al., 2004). The sit and reach score for the subject was 21, which is in the good range. Warm-ups can be incorporated into every session to make improvements and stop subsequent injuries.  
The subject should be motivated to improve on the various aspects to raise his performance as a centre midfielder in football based on the testing findings. 
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Appendix 1
a. Keiser machine. Keiser A300 Leg press (Keiser, Fresno, USA). https://www.keiser.com/
b. Sit and reach box. Sit and reach box. (Habdirect, Southam, UK) https://www.habdirect.co.uk/
c. Monark Bike. Monark Ergomedic 894E. (Monark, Vansbro, Sweden). https://monarkexercise.se/
Appendix 2 – Training programme to improve aerobic, speed and agility in a centre midfielder footballer.
The subject needs to increase their vo2 max capacity and improve their 30m sprint. This can be accomplished by engaging in different types of running, such as cross-country, fartlek, interval, and hill running, which will also help maintain lower bf levels, as well as engaging in game-related activities, such as 3v3 or 5 a side mini-games, which also serve as a stimulus for growth and agility.
Low-intensity strength training, such as a six-week (2-week) period at 85–90% of the subjects' one-rep maximum (RM) for the squat, can significantly increase strength and enhance sprint performance over a five-meter distance (Styles, Matthews and Comfort, 2016).  [image: A black calendar with white text
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The Interval consists of a run for 10m, then a walk back. Sprint for 15 metres and then make your way back. Run for 20 metres and then make your way back. Sprint for 25 metres and then make your way back. Sprint for 30 metres and then make your way back. Make your "active rest" harder by running back as opposed to strolling back to up the intensity. This can be repeated 3 times.
STRENGTH - FULL BODY
 HIIT workout – 
30 seconds on each exercise, followed by 30 seconds’ rest. Rest 3 minutes. Repeat 3 times. 
1. High Knees
2. Squat Touch Down
3. Jumping Jacks
4. Lunge to High Kick
5. Plank Walk
6. Burpee.
STRENGTH - UPPER BODY
Continuous circuit. Rest 1 minute. Repeat 3 times. 
1. Incline Push Ups x8-10
2. Close Grip Push Ups x8-10
3. Superman’s x8-10
4. Up-Down Plank x8-10
5. Shoulder Taps x8-10
6. Inchworn x6-8.
STRENGTH – CORE
Continuous circuit. Rest 1 minute. Repeat 3 times
1. Plank Punch Out (30 secs)
2. Bent Leg Donkey Kicks x20 each leg
3. Cat and Cow Stretch x10
4. Glute-Hamstring Walk Out x6
5. Dead Bug x10 each leg
6. Leg Raise with Abduction x10.

Z-Score	
Age (years)	Height (cm)	Weight (Kg)	Body Fat %	WAnT PP	Yo-Yo test (ml/kg/min)	Keiser leg	Agility (s)	Sit and Reach (cm)	-0.8	1.61	0.7	-0.7	0.4	0.7	0.2	-1.5	-0.6	
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SKILLS
PRACTICE
WEEK 4 INTERVAL REST & FOOTBALL REST & STRENTH- | 6KTIMED RUN REST &
RUN RECOVER SPECIFIC RECOVER UPPER BODY RECOVER
SKILLS
PRACTICE
WEEK 5 INTERVAL REST & FOOTBALL REST & STRENTH- | 6KTIMED RUN REST &
RUN RECOVER SPECIFIC RECOVER CORE RECOVER
SKILLS
PRACTICE
WEEK 6 INTERVAL REST & FOOTBALL REST & STRENTH- | 6KTIMED RUN REST &
RUN RECOVER SPECIFIC RECOVER FULL BODY RECOVER
SKILLS

PRACTICE





