Absolute and Relative Handgrip Strength Across Gender
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This project makes no effort to suggest generalizability. Instead, it was designed to demonstrate competency using
Brand()n Th()mS, & Lane Evans lab equipment, capacity to integrate knowledge with application, and understanding of the scientific method.

Introduction Results Discussion

According to Gibson, Heyward, and Wagner (2019), handgrip According to Anakwe, Huntley and Mceachan (2007), the average forearm
h e : h and b db Table 1 circumference for dominant and nondominant hand 1n males are 24.3 cm and 23.9 cm.
strength 15 a measure ol 1sometric strength and can be assessed by | o The average forearm circumference for dominant and nondominant hand in females are
exerting maximum force onto a dynamometer 1n one contraction (p. »—%‘%’19{;?—?‘—?5‘-»’3‘5@5@1’9@9{5@1«1)—‘1t‘;d : = 20.4 cm and 20.2 cm. The average dominant and nondominant grip strength for males
ata Points ale emale : - : -
162). According to Caliskan, Harmanci, and Karavelioglu (2017), Age (years) 21, 20 20, 20 15 48.6 kg and 44.8 kg. The average female.gnp strength for dominant a.nd nondominant
. S Height (cm) 175 174 156. 166 hand 1s 28.5 kg and 26.6 kg. When comparing our male and female subjects to the
handgrip strength 1s indicative of muscle mass and performance, Weight (kg) 125.2, 71.7 65.5. 65.8 norms, both female and male subjects had above average forearm circumference and
nutritional status, and physical strength. Relative handgrip strength can FFM (kg) 81.1, 65.2 474,452 grip strength for dominant and nondominant hands. The male subjects displayed a
be d - ed by dividine hander 1 bv bod ; Forearm Circumference (cm)  --- --- higher forearm circumference than the female subjects, which explains the HGS/FACM
¢ determined by dividing handgrip values by body mass, forearm Dominant Hand 27, 25.5 23.2,20 ratio being higher in the male subjects while the other relative comparisons were similar
circumference, or fat free mass. Men display higher absolute strength N N“Snt'd‘”;f?l‘(“)}{a“d 21.2,24.7 20.2,20.2 to or lower than that of the females.
. . and Grip Strength (kg . L
values, but relative measures challenge that phenomenon (Gibson et al., Dominant Hand  51.3. 51.7 473.28.7 According to Bredella (2017), body composition differs between men and women.
: : : : Non-dominant Hand  45.3, 46.7 41.3,22.7 Men have more lean mass, while women have more fat mass. It 1s common for men to
2019, p. 167). According to Benavides-Rodriguez and associates KT subects i it hend fonraant have more body mass as well. The male subjects displayed higher body mass and much
(2017), low handgrip strength may be indicative of sarcopenia or 2Subjects are listed in order A,B for males and C,D for females. higher fat free mass than the female subjects, while the females subjects’ values were
sarcopenic obesity, conditions marked by low muscle mass sometimes Table 2 very similar. One male subject dlsplayeq a much higher body mass, quy fat %, fat
, o , . o . . mass, and fat free mass than all other clients, while the other male subject had the
in addition to increased body fat. This condition causes increased risk of | Relative Hand-Grip Strength Ratios _ - lowest body fat % and fat mass, but the highest fat free mass. The larger male
metabolic disorders, mortality, disability, and more (Benavides- Body Mass (kg/kg) Forearm Circumference Fat-Free Mass (kg/kg) individual accounted for much of the smaller relative handgrip strength scores, because
’ ’ (kg/cm) his large bod kes his relati '
: : : _ . : . . ; . y mass makes his relative HGS much smaller than the other subjects. One
D t Nond ant D ant Nond ¢ D Nond ant : C L :
Rodriguez et al., 2017). The purpose of this study is to evaluate existing C;Ilrlf; - OnH?::ll(in .- ?ﬁfg x OnHzﬁnmt %ﬁ?jﬂ t OnHzil(llmn of the female subjects had an on average body mass and fat distribution, but had low
differences between absolute and relative handgrip strength in men and Subject A 0.41 0.36 1.9 1.67 0.63 0.56 HGS, making her relative HGS smaller than the other female subject as well.
. . . 1 ts 1o Subject B 0.72 0.65 2.03 1.89 0.79 0.72 - -
women. It was hypothesized that male subjects will exhibit higher Sﬁbjizg p 0.72 0 ég ~ 04 5 04 {00 0.87 According to Al-Asadi (2018), men possess greater strength for all muscles than
absolute hand grip strength, lower %BF, higher FFM, and higher ' Subject D 0.44 0.34 1.4 1.12 0.63 0.50 women due to a difference 1n muscle mass because of an increase of type II fibers with
’ ’ ’ highly active glycolytic enzymes caused by male testosterone. Handgrip strength 1s
forearm circumference when compared to women. However, men and 60 r=0.93 correlated positively with body mass index. In our study the males clients had

significantly more fat free mass than the females. Average female fat-free mass was
46.3 kilograms and the average male fat-free mass 1s 73.15 kilograms. This shows that
the male clients had more fat free mass than females and their total body mass was
higher than the females. Due to a male subject having a much higher fat distribution
and body mass compared to other subjects, the relative HGS/ FFM 1s lower compared
to females.

women will have similar hand grip strength when compared relatively

to body composition.
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Methods

Four subjects, two male and two female, volunteered to 20

kilogram (kg)
kilogram (kg)

Conclusion

participate 1n an analysis of grip strength in relation to body , , , , ,
In conclusion, absolute HGS was higher in men while relative HGS

composition. Once height and weight were taken for each subject, the was approximately equal among the genders. It was also found that

subject’s waist, hip and forearm circumferences were measured using a ° RGS SN — (;s"i:::e . when comparing our male and female subjects to the norms found by
Gulick tape. The forearm was measured with the elbow at 90° and the o Mele 18 Femet Anakwe, Huntley, and Mceachan (2007), both female and male

tape 12 cm distal to the tip of elbow. Three trials for each subject were Figure 1. Absolute and Relative Grip Strength Results Across Gender. This figure subjects had above average forearm circumference and grip strength for
recorded and averaged together for accuracy. BMI was then recorded indicates the absolute grip strength compared to grip strength relative to body dominant and nondominant hands. These results were influenced by a
for each subject using the Bioelectrical Impedance Analyzer. The mass, forearm circumference, and fat free mass of the dominant hand of all male subject with an increased body mass and fat distribution, which

subjects. affects the relative HGS by making the male range quite large. The

female subjects were significantly similar in all body mass and fat

distribution values, which also affects the overall outcome of relative
HGS values.

subject must rest 1n a supine position for 3 to 5 minutes before using the

BIA. After the BIA was completed, the fat distribution was recorded. Subject data, including height, weight, FFM, forearm circumference, and
handgrip strength (HGS), 1s reported 1in Table 1. Handgrip strength to body

Grip strength was measured next using the grip dynamometer. The hand , , ,
} mass, forearm circumference, and fat free mass ratios are reported in Table 2.

orip dynamometer was calibrated for the handle to be at the second

| Figure 1 compares the average absolute HGS and ratios of relative HGS of the R f
knuckle of the client’s finger. With the elbow by the subjects side at dominant hand across genders. The male subjects displayed higher absolute CICTCNCCS
900, the subjec g per e gI’lp attempts. Three trials were HGS compare d to females. When c ompare d to bo dy mass, average HGS of Al-Asi;léiiié nJcte ]()2(2?3: ggréc/iagﬁassvtr;rllgltg 5i;17medical students: correlation with body mass index and hand dimensions. Asian Journal of Medical
performed for each hand 1n an alternating order and averaged together. male and female subjects was approximately identical; body mass and HGS Anakw, R B. Hundey, 1. ., & Moeachan, . . 2007) Grip Sttngth and Forearm Circunferenco ina Healthy Population. Journal of Hand Surger
After the completion of all three analyses, antibacterial wipes were used had a moderate correlation (r=0.45). In comparison to fat free mass, average R BRI A NN P PR R
to sanitize the Gulick tap e, BI A, analysis tabl e, an d the grlp HGS of the female SllbjGCtS WaS hlgher tha.n that of males. HGS and FFM Bredejlcai;x;gig%i;)érls;i iclltl“szglccii ;naljc(l)’(gi Sg;nypzsoiggnéfze;c cgiGlegcf%%%c;grg jjljf;f%aigggmzzyozic Homeostasis, Diabetes and Obesity
dynamometer. The lab area was swept and the equipment utilized was values reveal a modefate, positive correlation (r = 0.05). However, males Calan . Harmans 1 & Kl M. G, Geder s n b s of s i atts b g sl o
placed back in the appropriate storage area. displayed higher HGS relative to forearm circumference which accounts for e B o e bt

the Strong Correlatlon Of HGS and fore arm Clrcumference Values (I‘ = O . 93) Gibson, A.L., Heyward, V.H., & Wagner, D.R. (2019). Advanced fitness assessment and exercise prescription. Champaign, IL: Human Kinetics.



