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This health and fitness assessment has been designed to cover a variety of health and fitness components for the client, to compare and determine where their ranges lie within a normative environment. The tests chosen were based on the ACSM fitness tests. The 2008 Physical Activity Guidelines for Americans (Haskell et al., 2007) set guidelines for all age groups, suggesting that they incorporate specific exercises, these included aerobic, muscle-strengthening, flexibility and roughly 150 minutes of moderate-intensity Physical Activity (PA) on a weekly basis. It is said that some form of PA is engaged in regularly by everyone, to help prevent or manage most chronic diseases (Kluwer, 2018). Hence why the tests are important, to gather where the client performs and to, in retaliation, suggest a possible increase in activity levels. The first test chosen was the Skinfold Estimations of Body Composition (Housh et al., 2016) this test is to be carried out to measure the “amount of fat and fat-free tissue in live subjects” (Housh et al., 2016). The reason for this test is because obesity is becoming an increased worry worldwide and is believed to be apparent for as many as 250 million people worldwide (7% of the adult population) (Seidell, 2018). Having an influx of fat tissue within the body will typically cause the person to become larger and increase the Body Mass Index (BMI) of the individual, having a BMI of 30kg/m2 or more, is classed as being obese (Seidell, 2008).  According to Seidell (2008) having a high BMI or a large waist/hip circumference ratio is associated with a variety of chronic diseases, sometimes developing into poor physical functionality. The next test would be for cardiovascular fitness, the test decided on is the Astrand-Rhyming Submaximal Cycle Ergometer estimation of VO2max (Housh et al., 2016). As suggested above, PA and cardiovascular fitness (CF) are extremely important within adult life. According to Ekbolm-Bak (2010) inadequate PA and poor CF are within direct correlation with cardiovascular disease and are believed to be predictors of morality. It is also apparent that within the United States, self-report data indicates that around 51% of adults are meeting the aerobic activity guidelines (Liguori and ACSM, 2020), which implies that just under half are not achieving the correct level of CF. Being able to ensure that the client is at sufficient CF levels, gives a good idea whether they are prone to any health implications regarding cardiovascular exercise. Muscular strength and endurance will be recorded via Assessment of Isometric Hand Grip Strength (Housh et al., 2016) and 1-minute sit-up test of muscular endurance (Housh et al., 2016). Most activities of daily living require constant strain of muscles as well as sporting activities typically requiring multiple sub-maximal actions (Housh et al., 2016). Furthermore, in relation to muscular endurance, muscular strength is used within common household activities such as yard and garden work, lifting and moving heavy objects all require some form of muscular strength (Housh et al., 2016). Flexibility is also being measured during the health and fitness assessment, sit and reach is being used, as it is typically an easy to set up protocol. It is however a limiting measurement as you cannot measure whole body flexibility, but only at the hip joint (Housh et al., 2016), although also according to Housh (2016) many people experience lower back pain, so recording hip flexibility also gives an idea of lower back and hamstring flexibility. The last test included within the fitness assessment is Blood Pressure (Housh et al., 2016) this test is chosen because it is typically recorded along with heart rate to get an idea of how blood is being pumped around the body, varying numbers can easily be identified as issues (Housh et al., 2016).

To carry out every test, it is essential that the correct procedures are followed to ensure that there are no inaccuracies in measurements and to protect the test from being mirrored incorrectly. Before any tests were performed, the tester made sure that the subject had understood what was being asked and filled out the required PAR-Q and Informed Consent form (Figure 1 and Figure 2) The VO2max test using a Wattbike Pro or Wattbike atom x (Wattbike, 2024) required a Polar H7 or H10 Heart rate chest strap (Polar Electro, 2024) to measure the heart rate (HR) of the participant. The HR strap was placed just below the client’s thorax and was lubed with gel, to improve device pairing, once the strap was lubed the tester connected the HR strap to the Polar Beat app, where it displayed the subject’s HR. The tester then set the bike seat height to a near full extension of the subject’s leg while pedaling; once this was done, the subject started to pedal at a slow rate. The subject then warmed up for 50 revolutions per minute (rpm) for 3 to 5 minutes at a resistance of zero. The wattbike was then set to 100 watts and the timer was watched on the bike monitor. The HR was then measured at the 5-minute mark, the heart rate was between 120 and 170bpm, so the wattage was not changed, and HR was recorded again at 6-minutes. If the heart rate was not at 120 in 5-minutes, it would have been upped to 150 watts for another 2 minutes, then HR would have been recorded again. The tester tried to advise the subject to pedal at an even pace using the colored guide on the wattbike screen as a guide. The results were recorded in a sufficient manner (notes app), using beats per minute (BPM) and Watts. With this data collected, an estimate of VO2max was calculated using the health calculator website for Aastrand fitness test, the correct data was input, and a number measured in ml/kg/min and a gage on the average compared to normative tables was output. The skinfold test was a tedious test to perform, which is why it was very important to measure the correct body parts for the correct subject and ensure that they were in the same place every time. The subject was female, so the places required to measure were the thigh, triceps and the suprailium. To measure the skinfolds, the tester used a Harpenden Skinfold Caliper (Baty int, 2024). Thigh placement was a vertical fold on the anterior aspect of the thigh, midway between hip and knee joint. The triceps were measured at a vertical fold on the posterior midline of the upper arm, halfway between the acromion and olecranon processes, elbow was extended and relaxed when taking the measurement. Finally, the suprailium was taken above the crest of the ilium at the spot where an imaginary line would come down from the anterior axillary line. To make taking the measurements easier, the tester chose to place a black marker where the areas are described to ensure accuracy. There are many ways to measure skinfolds, the tester ensured to use the correct form to the related norm table, this confirmed that the results were not compared to completely different measurements. Grip strength test required a Takei Hand Grip Dynamometer (Habdirect, 2024). This test was measured isometrically, which meant that the tension was created by the muscle without movement at the joint or shortening of muscle fibers. Before the subject gripped the dynamometer the tester adjusted the length of the handle to fit the subject to where it was in a comfortable position. The subject then gripped the dynamometer in the right hand, palm facing up, approximately at a 90-degree angle at the elbow, when ready, the subject squeezed maximally for 3 seconds. The force value (kg) was then recorded, the test was performed another two times with the right hand, ensuring the subject had a two-minute rest between squeezes. The subject then repeated, but in the left hand. The highest value from the right hand was added to the highest value from the left, then divided by body weight (kg). This gave a number which was the percentile rank, it can be compared to normative data. The sit-up test was carried out using a mat for the subject to lie on, and some form of time management device (stopwatch). The subject laid on their back, with knees bent, feet flat on the floor, and fingers placed next to the ears. The subject’s feet should be around 18 inches from the buttocks, subject’s feet were then placed under weight to improve stability. The subject was then taught to touch each elbow to opposite knee before coming back down, the subject then had to perform as many sit-ups in one-minute as possible. The partner counted the number of correct sit-ups, and the number was recorded on paper. The sit-and-reach test was performed using a sit and reach box (Habdirect, 2024), the subject warmed up before taking part, doing a variety of static stretches. The subject then took off the shoes and sat down at the box at full knee extension, with feet no more than eight inches apart, arm position was also fully extended with one hand on top of the other, the subject then reached forward along the measuring scale and the position was held for one to two seconds, the number was recorded, then it was carried out another two times. The highest number to the nearest cm was taken as the recorded number. Blood pressure was carried out using a Boso medicus Automated BP monitor (Jungingen, 2024). The subject was relaxed and sat comfortably; the subject was then told not to talk during the BP test. The BP cuff was then placed around the subject’s right bicep to be level with the heart, the subject’s arm was on the same plane as the heart to ensure it was heart level. Once comfortable, the BP machine was turned on and interacted with, the BP monitor pumped up and once it was done, the corresponding numbers came up on the machine screen, both the BP values were recorded, and the strap was taken off the subject.

Table 1: A table to show the subject’s fitness test results in comparison to normative data groups.
	Test 
	Subject Results
	Normative Comparison

	VO2max (ml/kg/min)
	65.9
	Superior

	Grip Strength
	1.01
	80th percentile

	Sit and Reach
	14
	Below 10th percentile

	Sit-up 
	35
	Average

	Skinfolds
	15%
	Goal of 10%

	Blood Pressure (mmHg)
	120/80
	Normal HR



The subject showed true commitment towards every test that was carried out; the results were all performed on an impressive level, as shown in Table 1. The VO2max test being performed at an extremely high level, showing as superior when paired up against norm tables for women of the same age. Grip strength also being quite high, sitting within the 80th percentile, meaning that only 20% of the same aged women had a better score. The heart rate recorded is perfect, showing no health issues related to BP or HR. The only anomaly being that the subject score of flexibility is even below the 10th percentile, suggesting that over 90% of women of similar ages are more flexible than the subject. This is specifically not ideal, as the subject was not that old, therefore there should be no reason for a score so poor, unless there are some apparent issues. The poor flexibility could become an issue in day-to-day life, sitting down and getting up require all the muscles used in hip flexion. The subject did relay that squatting becomes a problem as her back and hips do not move fluently together, possibly suggesting that flexibility is already having an effect. 

The recommendations for the subject would be to improve flexibility. The advice would be to incorporate some form of static stretches after every workout session specifically focused on muscles surrounding the hip and lower back, these include seated hamstring stretches, pelvic tilt stretches, trunk rotation stretches, anything that involves some extension of those needed areas. The subject has shown clear signs of fitness capability and has mostly above average results in relation to normative data, it would not be detrimental however, to increase resistance training to further improve the ability of bringing down the skinfold fat percentage level and to help further improve muscular strength and endurance. It would be in the subject’s best interests to keep the commitment towards cardiovascular fitness as the results show they are extremely fit during the VO2max test, possibly using some interval training to further refine the skills to become more comfortable with varying pace changes and terrain. 
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Figure 1: Page 1 of PAR-Q and Informed consent form filled out by the subject.
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Figure 2: Page 2 of PAR-Q and Informed consent form filled out by the subject.
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