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Comprehensive Health and Fitness Assessment Report.

Part 1:
Several components of fitness are measurable aspects of health. Zheng et al (2023) identifies 5 components of health-related fitness: cardiovascular fitness, muscle endurance and strength, body composition and flexibility. This assessment will evaluate a 19-year-old female, following appropriate procedures.  

Cardiovascular (CV) fitness is “the efficiency of the heart, lungs and vascular system in delivering oxygen to the working muscles” (Marcus, 2013, p.431-473), helping decrease risk of cardiovascular disease and mortality (Nystoriak and Bhatnagar, 2018). The Queens college Step test (Mcardle et al, 1972) measures VO2 maximum, reflecting CV fitness. It is cost-effective, requires little equipment, quick, easy and little practice of the skill (Bayles, 2023, p. 69–98). The test effectively measures CV fitness, providing heart rate data allowing maximal oxygen uptake (V02 max) to be calculated (Sampaio et al, 2024). 

Muscular endurance is “the ability of a muscle or muscle group to perform repeated contractions against a load for an extended period of time” (Kell et al, 2001), crucial for everyday activities like cleaning (Bayles, 2023, p. 99-114). The 1-minute sit-up test assessed muscular endurance, determining abdominal muscles endurance. Low scores can contribute to lower back pain due to weak abdominal muscles (Housh et al, 2017, p.202), providing valuable information. The test is quick, easy and requires minimal equipment.

Muscular strength defines as “the ability to exert maximal force” (DeSimone, 2016), crucial for lifting heavy objects. Higher strength level improves potentiation and decrease the risk of injury (Suchomel et al, 2016), vital for everyday living. The subjects forearm strength was measured by the isometric hand grip test (Bechtol, 1954). Hand grip strength provides valuable information regarding risks to early mortality, chronic diseases and sarcopenia (Lee et al, 2020). Wind et al (2010) gathered the test is a simple and rapid indicator for general muscle strength in addition to only needing minimum equipment. 

Body composition is “the amount and relative proportion of fat mass and fat-free mass in the human body” (Bayles,2023, p.115-132), indicating body fat percentage. It is important as a high body fat can increase risk of type 2 diabetes and several cancers (Holmes and Racette, 2021). In this assessment Body mass index (BMI) was calculated to assess body composition. Calculating BMI is quick and easy allowing an individual to understand whether they are in a healthy weight category.

Flexibility is the “range of motion of muscle and connective tissue at a joint or a group of joints”, important for posture and reducing musculoskeletal injury risk (Pate et al, 2012, p.187). The sit and reach test (Wells and Dillon, 1952) measured the subject’s back and leg flexibility. It is impossible to measure flexibility in all body parts simultaneously (Housh et al, 2017, p.310). The test is practical, quick, easy and requires minimal equipment. 

Part 2:
Before any testing was conducted a PAR-Q was completed and informed consent was gained. Pre-testing information was gathered through anthropometrics measurements, shoes were taken off and in light clothing. Height measured using a stadiometer (Seca, Hamburg, Germany), weight measured using a Seca weighing scale (Seca, Hamburg, Germany) and Blood pressure (BP) taken on an automated BP Monitor (Jungingen, Germany). Procedures for testing were followed from Laboratory Manual for Exercise Physiology, Exercise Testing, and Physical Fitness (2017). 

Queens college step test:
Cardiovascular fitness was measured using a Polar heart rate monitor (Polar Electro, Warwick, UK) worn around the bicep. The step height was 41.3cm and the subject stepped following an 88bpm metronome pattern for 3 minutes. 5 seconds post test a resting heart rate is taken to calculate VO2 max using equation below: (Housh et al, 2017, p.74-75)
V02 max (mL. kg-1. min-1)= 65.81- (0.1847 x recovery heart rate (bpm)) 

1-minute sit-up test:
Abdominal muscle endurance was measured by counting the number of sit-ups completed with correct technique in 60 seconds. Subject was laying down, knees bent, feet flat, approximately 18 inches from buttock, with tester holding feet on ground. 1 rep was calculated when elbow touched the opposite knee, alternating with correct form. (Housh et al, 2017, p.203) 

Isometric hand grip strength:
Grip strength was measured using a Takei Hand Grip Dynamometer (Habdirect, Southam, UK). Before testing the grip on the dynamometer is adjusted, the knuckle of the middle finger is at 90⁰ and is comfortable. The dynamometer is held in hand with elbow at 90⁰ and palm in supine, while standing. Subject squeezes maximally for 3 seconds and force (kg) is read from dynamometer. Test is repeated 3x on each hand with best score from each recorded and calculated together. (Housh et al, 2017, p.178-179)

BMI Calculator 
To calculate BMI, the subject’s height and weight was recorded. The NHS (2023) body mass index calculator for adults was used to calculate BMI. It is a simple test as you just enter the subject’s height and weight, then the calculator gives back a BMI number and weight category. 

Sit and Reach test:
Flexibility is measured using a Sit and Reach box (Habdirect, Southam, UK). Shoes are removed and sat down with legs in full extension, feet against the box, no more than 8 inches apart. The arms are extended, palms on top of each other with fingers even. Subject reaches forward, ensuring legs stay extended, holding position for 1-2 seconds and the distance is recorded. Test is repeated 3x and furthest distance is recorded.

It is important to follow procedures ensuring that data collected is valid, reliable and meaningful to the research. Olson and Downey (2013) gathered that standardized data can improve research due to increased data quality and simplifying data exchange. Repeating tests help minimise mistakes, improving accuracy of the results. 

Part 3:
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Whelton et al (2018, table 6) gathered that a normal blood pressure in adults is 120/80 mmHg or lower. The subjects blood pressure is elevated as its between 120-129 mm Hg systolic BP, the diastolic BP fall in the hypertension category as its above 90 mm Hg. Overall, the subjects blood pressure was high and had further testing to ensure they were healthy to complete testing. The subject is an average height and weight for their age and sex. 
Table 2: subjects results and normative evaluation
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Overall, the subject’s fitness results are average with a few components on the lower side. 

According to Kaminsky et al (2015) normative data for VO2 max levels the subject’s score of 44.7 mL/kg/min sits in the 75-percentile category, showing a good level of cardiovascular fitness from a VO2 max perspective meaning that they are efficient at delivering oxygen to their muscles and can help while training (Lemond and Hom, 2015). A weakness of this data was that the age started at 20 and the subject is 19, meaning the % category could differ slightly. The step-test is completed with a height of 41.3cm, putting shorter individuals at a disadvantage and taller individuals at an advantage and have a higher VO2 max as they have a higher lung capacity (Siahkouhia, 2009).

Montey and Lamphiear (1977) normative table for hand grip strength showed that the subjects score of 52kg (right and left score together) fell into approximately the 60-percentile category. The subject’s muscular strength is above average for their age and will help them complete daily tasks and complete physical activity efficiently. Robers et al (2011) found that there are a variety of equipment available to measure hand grip strength, meaning that its hard to compare data and create reliable normative data. Also, the test only measures an individual grip strength which is a good indicator of general muscle strength (Wind et al, 2010) but results may differ if muscular strength if other areas of the body were measured. 

Muscular endurance was a weakness for the subject as Morrow et al (2005) normative data puts the subjects score of 28 into the below average section for their age group. As a result, the subject would need to work on their muscular endurance in the future. Knudson and Jhonston (1998) gathered that the 60 second sit up test is not long enough to measure muscular endurance as you would need longer exposure. Also, the test only measures abdominal muscle endurance. Other test such as the 1-minute press-up test can measure upper body muscle endurance. 

According to NHS Body mass index calculator the clients BMI is 19.7 and falls comfortably into the healthy weight category. The subjects weight shows they as well are a healthy weight and are not at risk of being overweight or developing cardiovascular diseases due to weight. Research shows that BMI is insufficient and sometimes does not directly correlate to true health status (Wier and Jan, 2021), for example elite athletes have higher muscle mass, putting their overall weight higher, putting their BMI in the overweight category. 

The subject’s flexibility was their best component overall with a score of 42cm, falling in the 90-percentile category (Canadian Society for Exercise Physiology, 2004). Putting the subjects score high above average, it was expected as the subject is a trampolinist, who uses the component of flexibility often putting them at an advantage. Unfortunately, the reliability of the sit and reach test to measure hamstring flexibility had been questioned (Bayles, 2023) and therefore is not used as a recommended protocol by the ACSM. Range of movement test are another way of measuring joint movement. 

Part 4:
From the results its clear the subject’s strengths are body composition, flexibility and CV fitness. The subject’s biggest weakness was muscular endurance and muscular strength to an extent. The subject would be recommended resistance training to help with their muscular fitness.

Bayles (2023) states that 2 sessions a week of resistance training for major muscle groups is recommended to improve muscular fitness. As a result, the subject will find everyday activities of daily living less stressful. Wang et al (2023) supports that resistance training will help improve muscular endurance regardless of volume or loading intensity. Muscular strength can be improved through training at 60% of 1 rep max (Bayles, 2023) for 8-12 repetitions.

The overall recommendation for the subject would be to complete resistance training at least twice a week working on endurance and strength to improve overall muscular fitness. 
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Pre-Exercise testing Result
Height 169cm
Weight 56.4kg

Blood Pressure

123/92 mmHg
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Fitness Fitness Test Result Normative
component evaluation
Cardiovascular Step test 44.7 mL/kg/min 75 percentiles
fitness (Kaminsky et al,
2015, table 3)
Muscle strength Grip test 52kg Approximately
60%
(Montoye and
Lamphiear, 1977)
Muscle endurance | Sit up 28 Below average
(Morrow et al,
2005)
Body Composition | Body Mass Index 19.7 Healthy Weight
(NHS,2023)
Flexibility Sit and reach 42cm 90 percentiles

(Canadian Society
for Exercise
Physiology, 2004)





