	
	
	



Health and Fitness Test Report - 17/03/2024
Introduction
The assessment objective was to provide insights into the health and fitness level of the subject, using the five measurable components of PF outlined by the American College of Sports Medicine (ACSM), body composition (BC), cardiorespiratory fitness (CFR), muscular strength (MS), muscular endurance (ME) and flexibility (ACSM, 2022). Testing of each component was conducted and data recorded and analysed, and reccomendations made for the subject.
Assesment design
Physical fitness (PF) as described by Carpensen, Powell and Christensen (1985) are qualities related to health or skill. They explained these attributes can be measured with specific testing determining the level which the individual has each component (1985).
Evaristo et al (2019) describes PF, as a marker of current and future health status and outcomes across all age groups. Which is why testing of these components is important.
Described by Liguori (2018) for ACSM, BC is an assessment of the mass of each bodily component, specifically fat and fat free tissue to indicate a total body fat percentage. They explained BC is a component due to the health implications related to obesity. GBD Obesity Collaborators and Fernandes (2017) stated a high body mass index (BMI) is linked to many chronic diseases including cardiovascular disease (CVD), diabetes, many cancers, kidney disease, and musculoskeletal disorders. As well as too low levels of body fat having related health risks (Liguori,2018). Anthropometric measurements for height and weight, indicating BMI and waist to hip ratio (WHR) were taken. Okorodudu et al (2010) stated because of the simplicity to record, BMI has been used broadly in epidemiological studies and clinical practise. However they note the tests inability to distinguish between fat mass and lean mass, which is disadvantagious (Okorodudu et al. 2010). Zadarko-Domaradzka et al. (2023) stated BMI testing only is insufficient for assessing risk factors related to obesity. Furthermore, Rico‐Martín et al. (2020) reported WHR better identifies CVD risk factors. Both tests are utilised here giving more thorough results, aswell as being calculated easily and requiring few measurements (Housh et al. 2016).
Defining CRF Liguori (2018) describes the functional capabilities of the circulatory and respiratory systems, explaining CRF is an important marker of systemic health and bodily function. Norha et al. (2023) explains poor CRF is linked to higher rates of metabolic syndrome, whilst better CRF reduces the risk of CVD and mortality. The Astrand-Rhyming cycle test (ARCT) was selected to test CRF (Housh et al. 2016), for accessibility in a lab setting. However, some studies found other tests may better predict V02max (Rexhepi and Brestovci. 2011).
Muscular fitness (MF) described by Liguori (2018) for ACSM is a critical component of good physical capability, further divided into MS and ME. They explained MF is  important for most physical activities of daily living (ADL) including work and sports, also being a protective feature as we age, helping preserve functional ability and quality of life. Furthermore, Volaklis, Halle and Meisinger (2015) report MS has additional roles preventing chronic diseases. Assessing MS measures the maximal force capability of the muscle (Liguori, 2018). To measure MS, the grip strength test (GST) (Housh et al. 2016) was selected for simplicity, requiring only one small piece of equipment. 
[bookmark: _Int_ianTaalA]Bayles (2024) for ACSM wrote “muscular endurance, is the ability of a muscle group to execute repeated submaximal muscle contractions”. They explained like MS, ME is necessary ADL, including cleaning and lawn mowing. The press-up test for ME (Housh et al. 2016) was selected for accessibility, requiring no equipment, it can be performed easily in many settings.
However, ACSM (2022) noted potential draw backs with these tests for MF being muscle specific. Because there are approximately 700 skeletal muscles, preforming a variety of movements and types of contraction, there is no universal way to test all aspects of MF. Furthermore, specific individual considerations such as skill level, fitness level and body weight, make using one test only inconclusive (ACSM, 2022).
ACSM (2022) define PF related flexibility as the ability of a joint to move through a full range of motion (ROM). They explained this component is important as poor flexibility negatively affects ADL, as well as poor lower back and hip flexibility contributing to lower back pain (2022). However, Nuzzo (2020) argues de-emphasising flexibility as a component of PF stating it does not have predictive validity for performance or health outcomes when compared with other components. ACSM (2022) explained flexibility is joint specific, with hundreds of joints in the human body, having varying levels of flexibility, ruling out the possibility of one test which assesses overall flexibility, meaning a test can only assess the specific joint (ACSM. 2022), and further testing may be beneficial. The sit and reach test (SRT) for flexibility (Housh et al. 2016) was selected for the evaluation requiring only one piece of equipment it is accessible in many settings. 
Prior to the tests the subject completed an informed consent form, and PAR-Q as well as taking the subjects blood pressure (BP) to ensure safety and readiness to preform physical activity and evaluate any risks to the subject (Bayles. 2024).
Method
BP was taken using a Boso Medicus automated BP monitor, subject had been sat upright, arms supported, for 5 minutes. Cuff placed on arm level with heart, identification line over brachial artery, 2.5cm above antecubital space. Monitor was switched on and readings for systolic and diastolic BP given.
Subject's height was measured using a stadiometer, weight was measured with a Seca weighing scale. Shoes removed and minimal clothing. Waist and hip measurements were taken using a tape measure. BMI calculated by dividing weight (kg) by height (m2) and WHR calculated by dividing waist size by hip size.
With Wattbike Pro seat set at hip height, Polar H7 heart rate (HR) monitor fitted, and a 3-minute warm up performed. The ARCT test was performed in a single stage lasting 6 minutes. The aim obtaining HR values between 125 and 170bpm. With the work rate set at 100w, HR values were taken at minutes 5 and 6.
The GST was preformed with Takei hand grip dynamometer, adjusted to fit with a 90-degree angle at knuckle. Subject held apparatus in right hand, palm supine, elbow at 90 degrees, and squeezed maximally for 3 seconds. The value was recorded, procedure repeated 3 times with 2 minutes rest, and repeated with left hand. Highest values (kg) were added then divided by body weight (kg) giving a final score.
Subject was in the modified press up position for ME test, and performed as many full reps as possible, chin to floor, returning to the start position, arms straight. Preformed until exhaustion, without stopping. The amount of correct press ups were counted. 
For the SRT, subject was sat, knees fully extended, bare feet at base of the Habdirect sit and reach box. Arms extending forward, palms prone. The subject reached forward maximally along the measuring scale holding for 2 seconds. Best of 3 measurements recorded.
There are potential causes of error when fitness testing, including instruments or equipment giving variable readings, to ensure accuracy devices must be properly calibrated or adjusted (Liguori. 2018). Liguori (2018) explains another important factor for assessment is standardising procedures, applying standards reduces potential variability, with measures such as preset instructions and ensuring consistent environmental conditions for testing helping to reduce this.
Data analysis and interpretation
Shown in table 1, Subjects collected data for age, BP and anthropometric measurments.
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Shown in table 2, results of each test performed.
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* (Expert Panel on the Identification, Evaluation, and Treatment of Overweight in Adults. 1998)                                                 **(Hoffman. 2006)                                                                                                                                                                                                           ***(Cooper. 1997)                                                                                                                                                                                                         ****(Montoye and Lamphiear. 1977)                                                                                                                                                                   *****(Canadian physical activty, Fitness and Lifestyle Approach. 2003)
The subjects BMI is within a healthy range, resulting in an ‘average’ risk for diseases including CVD, hypertension, dislipidemia and type 2 diabetes (Bayles. 2024). The WHR score classified as ‘low’ risk for CVD. Results for BMI and WHR together show the subject has a healthy BC.
The CRF test found a V02 max of 34.1, from the raw data of the ARCT, average HR – 156bpm and work rate of 117w. Subject’s estimated V02 max is classified as ‘good’ (Cooper.1997).
For MF, scoring 0.91 for MS puts them on the 60th percentile when compared to normative data, an above average score and providing an insight into over all body strength (Montoye and Lamphiear. 1977). Performing 14 press ups during the ME test gave results of ‘fair’ when looking at the normative data (Hoffman.2006).
The SRT measurment of 42cm, scored above the 90th percentile when comparing normative data (Canadian physical activty, Fitness and Lifestyle Approach. 2003) showing exellent flexibility.
Overall the assesment showed very good levels of PF, with areas such as MF especially ME which could be improved. 
Recommendations 
When prescribing reccomendations, a structure of modes for exercise is advised, such as frequency, intensity, time and type (FITT) as outlined by ACSM (2024). For CRF, following the WHO guidlines (2020), at least 150 minutes of moderate to vigorous  aerobic physical activity per week is reccomended for the subject for substantial health benifits.
No specific reccomendations are made for BC as test scores are in healthy ranges, other than following a healthy diet, including eating portions of fruit and vegetables a day, and limiting sugar, salt and fat, to help prevent malnutrition and many non communicable diseases and conditions (WHO. 2025).
As recommended by WHO (2020) adults should perform muscle strenghtening activitys two or more days a week at a moderate to vigorous intensity, using all muscle groups. As the the score for ME shows room for improvement a resistance training programme with higher repetitions of 15 plus with a submaximal load is reccomeneded for developing ME (Schoenfeld et al. 2021).
No specific reccomendations are made form the SRT as the subject has demonstrated exellent flexibility which can be maintained with resistance training, as evidence shows this serves as an active form of flexibility training (Carneiro et al. 2015). 
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Tabel 1

Age 29
Sex Female
Height 172cm
Weight 72.6kg
BP 112/76
Waist 74cm
Hip 104cm
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