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Abstract: Latest research shows that the handgrip strength is a significant factor in term of influencing an individual’s
performance in general. In this research, handgrip strength is linked with cancer-related fatigue (CRF) to be used as a
subjective sense of tiredness and reduction of physical function. This research determines handgrip strength for cancer patients
through measuring the Maximum Voluntary Contraction (MVC) for hand muscles, which is considered as a reliable tool for
patient physical assessment. We chose a sample of 49 Jordanian cancer patients under treatment at King Hussein Cancer
Center (KHCC) with ages range from 20 to 66 years old. A digital hand grip dynamometer was employed to measure the
MVC data. Five different factors are involved as follows: Gender, Age, Cancer Type, Height, and Body Mass Index (BMI).
The outputs (i.e., MVC values) were analyzed using Statistical Analysis methods, Mathematical Modeling and Neural
Network Analysis, results were obtained in relation to the previously mentioned factors, independently. We found that the
cancer type has major effects on MVC values, whereas Limited effects are found for BMI, Height, Age and Gender.
Keywords: Jordanian Cancer Patients, Isometric Hand Muscle Strength, Maximum Voluntary Contraction, Isometric
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1. Introduction
Although cancer is not a contagious disease, it is one of the most life-threatening diseases. Furthermore, it can badly affect the
patient’s lifestyle and the physiological state (Tolar & Neglia, 2003). Much research shows that environmental factors are
responsible for around 95% of cancer cases, leaving only 5% due to genetics and other factors. Kravchenko et al. (2009) States
that lifestyle factors such as smoking, stress, lack of physical activity and obesity increase the chance of developing cancer,
besides other major cancer-causing factors, such as radiation, and pollution. Cancer types can be specified on tumor type
(American Cancer Society, 2004). However, many other classifications can be found in the literature according to the effect
and impact, such as extended cancer treatment periods, side-effects, patient’s lifestyle and patient’s special management.
Segen (2002) defines MVC as “the maximum force achieved in one single voluntary effort” and Tufts’ University
Nutrition Collaborative Center defines the same term as “power grip force resulted of forceful flexion of all finger joints” .
Furthermore, Handgrip Strength test (HGS) is involved as an indicator of overall muscle strength (Mazzuoli et al., 2011).
In general, a person with strong hand has a strong body. Therefore, the MVC test is often used as an induction of general muscle
strength (Al-Momani 2015).
Previous research on MVC shows the correlation with different diseases; for example, The American Academy of
Neurology's (2014) proved that the people with lower MVC have a high risk of heart disease, especially if the age is over 65.
Furthermore, Gerontology Department at Ain Shams University, Cairo (2013) proved that the lower MVC, the high chance of
developing chronic kidney diseases. Nutritional status, composition of bone, and mental illness conditions affect the MVC as
per Sirajudeen et al. (2012), Sanderson et al. (2014) and The American Academy of Neurology (2014). Mazzuoli et al. (2011)
states that HGS is strongly correlated with postoperative complications and the length of hospital stay. They states that
“cachexia seems to be a predominant cause of decreased muscle strength in patients, as most cachectic patients lose muscle
mass, and strength” and “Muscle mass can be lost at 1% per month and strength at 2-4% per month in older advanced cancer
patients” (Edgar et al. 2012). Granger, et al. (2013) defines Physical activity as any bodily movement produced by skeletal
muscles, and result in energy consumptions, and explains that non-small cell lung cancer (NSCLC) is associated with impaired
physical status and diminished physical activity, mainly due to the disease’s treatment, whether it was surgery, chemotherapy,
or radiotherapy. Varied physiological and psychological effects are prevalent in NSCLC, such as “exercise intolerance,
weakness, and impaired gas exchange, and commonly a cycle of declined functionality ensues”.
Kerri et al. (2012) implies that cancer survivors can safely engage in resistance exercises to improve lower and upper
body strength, reducing the risk of falls, or future disability. Kerri et al. (2012) assures that “it can reverse muscle weakness,
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