This study involved 300 volunteers, consisting of 131 males and 169 females. All participants were students of TMU.

Table 1. Demographic profile
	
	
	N
	MEAN±SD
	p-value

	AGE
	MALE
	131
	20.47±1.795
	>0.05

	
	FEMALE
	169
	20.12±1.677
	



The mean age of female participants was 20.12± 1.677 (mean ± sd) and male participants was 20.47± 1.795 (mean ± sd). With age range from 18-30 years. All participants met the inclusion criteria. The statistical analysis showed no significant difference between the values of males and females (p>0.05).



Figure 8: Graphical representation of the mean age and standard deviation of male and female participants.










Grip Strength:-
Table 2: Hand grip strength
	
	
	Female
	Male

	

Grip strength(Kg)
(mean±sd)
	
	Non Dominant Hand
	Dominant Hand
	Non Dominant Hand
	Dominant Hand

	
	Supination
	15.15±10.361
	13.07±10.011
	40.81±16.491
	48.28±20.089

	
	Pronation
	9.98±7.238
	19.19±10.057
	36.78±16.951
	45.74±17.957

	
	Neutral
	14.50±10.137
	16.57±11.069
	44.22±16.730
	49.92±17.310



Grip strength testing results for dominant and non-dominant hands reveal notable differences in females and males.
Females grip strength in supination (15.15kg±10.361) and neutral (14.50 kg ±10.137) and pronation (9.98 kg ±7.238) on the non-dominant side. On the dominant side measurements of supination (13.07 kg ±10.011), neutral (16.57 kg ±11.069), and pronation (19.19 kg ±10.057). Across all positions, females showed differences between their sides.
In males, grip strength the dominant side recording supination (48.28 kg ±20.089), neutral (49.92 kg ±17.310), and pronation (45.74 kg ±17.957), while the nondominant side showed supination (40.81 kg ±16.491), neutral (44.22 kg ±16.730), and pronation (36.78 kg ±16.951). Overall, grip strength was highest in the neutral position.




















Figure 9:  Graphical representation of mean value of supination, pronation and neutral position in dominant & non-dominant hands in males and females.





Wrist Flexion
Table-3 Wrist flexion
	
	
	Female
	Male

	

Wrist Flexion(degrees)
(mean±sd)
	
	Non Dominant Hand
	Dominant Hand
	Non Dominant Hand
	Dominant Hand

	
	Supination
	82.50±10.843
	80.80±12.268
	83.33±12.262
	84.79±12.329

	
	Neutral
	87.51±11.148
	86.85±10.063
	88.88±9.352
	88.84±6.989

	
	Pronation
	84.40±9.643
	84.03±8.447
	88.84±6.373
	89.40±6.725



The wrist flexion measurements indicate that in females, the non-dominant hand showed The scores were Neutral (87.50°±11.148), Pronation (84.40°±9.643), and Supination (82.50°±10.843). A similar pattern was observed in the dominant hand with scores of Neutral (86.85°±10.063), Pronation (84.03°±8.447), and Supination (80.80°±12.268). For males, the non-dominant hand displayed neutral (88.88°±9.352) and pronation (88.84°±6.373) and supination (83.33°±12.262). The dominant hand flexion values were Neutral (88.84°±6.989), Pronation (89.40°±6.725), and Supination(84.79°±12.329).


Figure 10 shows the mean values and standard deviations of wrist flexion in both dominant and non-dominant hands among males and females across different forearm positions: supination, neutral, and pronation.










Wrist extension
The Wrist extension test results for both  hands are presented in Table -4
Table-4 Wrist extension
	
	
	Female
	Male

	

Wrist Extension(degrees)
(MEAN±SD)
	
	Non Dominant Hand
	Dominant Hand
	Non Dominant Hand
	Dominant Hand

	
	Supination
	40.18±16.555
	38.43±17.038
	37.24±13.439
	33.35±15.015

	
	Neutral
	50.25±16.618
	42.28±14.240
	45.11±10.224
	37.89±11.651

	
	Pronation
	46.21±9.605
	43.36±13.933
	44.77±9.670
	39.57±10.561



it was found that females exhibited in their non-dominant hand with values of 50.25°±16.618 (neutral), 46.21°±9.605 (pronation), and 40.18°±16.555 (supination). In their dominant hand, females showed  of 42.28°±14.240 (neutral), 43.36°±13.933 (pronation), and 38.43°±17.038 (supination). For males, dominant hand supination (33.35°±15.015) , neutral (37.89°±11.651) and pronation (39.57°±10.561), while the non-dominant side resulted in supination (37.24°±13.439), neutral (45.11°±10.224), and pronation (44.77°±9.670).



Figure 11 The study presents the average values and standard deviations of wrist extension for both hands in males and females, examined across various forearm positions.







Ulnar deviation
The results of the ulnar deviation test for both the hands are shown in Table- 5.

Table-5 ulnar deviation
	
	
	Female
	Male

	

Ulnar Deviation(degrees)
(MEAN±SD)
	
	Non Dominant Hand
	Dominant Hand
	Non Dominant Hand
	Dominant Hand

	
	Supination
	40.18±16.555
	38.43±17.038
	37.24±13.439
	33.35±15.015

	
	Neutral
	50.25±16.618
	42.28±14.240
	45.11±10.224
	37.89±11.651

	
	Pronation
	46.21±9.605
	43.36±13.933
	44.77±9.670
	39.57±10.561




Ulnar deviation on non dominant hand of female in neutral (50.25°±16.618) and pronation (46.21°±9.605) positions and supination (40.18°±16.555). on dominant hand neutral (42.28°±14.240) and pronation (43.36°±13.933) positions and supination (38.43°±17.038). For males, the non dominant hand shows  neutral (45.11°±10.224), pronation (44.77°±9.670), and supination (37.24°±13.439) angles. On the dominant hand neutral (37.89°±11.651), pronation (39.57°±10.561), and supination (33.35°±15.015). Graphical representation is provided in Figure-12

In figure-12 The mean values and standard deviations of wrist extension for hands in males and females are presented across three forearm positions: supination, neutral, and pronation.









Radial deviation
Table-6 radial deviation
	
	
	Female
	Male

	

Radial Deviation(degrees)
(MEAN±SD)
	
	Non Dominant Hand
	Dominant Hand
	Non Dominant Hand
	Dominant Hand

	
	Supination
	32.82±11.828
	32.76±11.437
	30.52±12.671
	30.02±9.850

	
	Neutral
	39.33±11.161
	37.83±14.724
	33.44±11.470
	33.81±10.839

	
	Pronation
	34.34±10.256
	32.36±11.354
	30.87±9.283
	28.83±9.329



In non dominant hand in female neutral(39.33°±11.161), pronation(34.34°±10.256) and supination(32.82°±11.828) in dominant hand neutral(37.83°±14.724), pronation(32.36°±11.354) and supination(32.76°±11.437) in non dominant hand in male neutral(33.44°±11.470), pronation(30.87°±9.283) and supination (30.52°±12.671)in dominant hand neutral(33.81°±10.839), supination(30.02°±9.850) and pronation(28.83°±9.329).





Figure 13 shows the average radial deviation and its variability in both dominant and non-dominant hands for males and females in various forearm positions: supination, neutral, and pronation.
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