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Abstract 

To date, muscle strength in Saudi females has received less attention compared to physical activity. Thus, the present 

study aimed to assess muscle strength among Saudi female Physical Education and Sport Sciences (PESS) students at 

Taibah University in Madinah and to examine the association between muscle strength and body composition. Forty 

female university students (aged 18.7 ± 0.6 years) were recruited. Hand grip strength for both hands was measured 

using a digital hand grip dynamometer. Body composition, including fat-free and fat mass, was determined using a 

bioelectrical impedance analyzer. The mean (± standard deviation) values of right-hand grip strength, left-hand grip 

strength, fat-free mass, and fat mass were 17.5 ± 5.0 (kg), 18.2 ± 5.6 (kg), 26.5 ± 2.4 (%), and 32.3 ± 7.8 (%), 

respectively. Significant associations were observed between right- and left-hand grip strength and fat-free mass (r = 

0.33 (P = .03) and r = 0.45 (P = .00), respectively). However, hand grip strength was not significantly correlated with 

fat mass. To conclude, our findings indicate that muscle strength should be targeted to enhance health status among 

Saudi female PESS students at Taibah University in Madinah. This may be accomplished by local health centers, 

which should offer resistance training programs aimed at enhancing Saudi female students’ muscle strength.  
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 علوم الرياضة السعوديات بجامعة طيبةالتربية البدنية ومي لدى طالبات القوة العضلية وارتباطها بالتكوين الجس

 كلية التربية، ،وعلوم الرياضة قسم التربية البدنية فسيولوجيا الجهد البدني، أستاذ مشاركبن علي الأحمدي، د. محمد 

 السعودي العربية المملكة ،طيبة، المدينة المنورة جامعة

العضلية  لدى الفتيات السعوديات باهتمام أقل مقارنة بالنشاط البدني. لذا هدفت الدراسة  ، حظيت القوةإلى وقتنا الحالي

الحالية إلى قياس القوة العضلية لدى طالبات التربية البدنية وعلوم الرياضة السعوديات في جامعة طيبة بالمدينة المنورة 

±  18.7لدراسة أربعين طالبة جامعية )متوسط العمر ودراسة العلاقة بين القوة العضلية والتكوين الجسمي. شارك في ا

سنة(. وقد تم قياس قوة قبضة اليد لكلتا اليدين باستخدام جهاز قوة القبضة الرقمي. وتم قياس التكوين الجسمي، بما  0.6

)± الحسابية   ، باستخدام جهاز المقاومة الكهروحيوية. وكانت قيم المتوسطاتالدهنيةوالكتلة  دهنيةالغير في ذلك الكتلة 

 5.0±  17.5 الدهنية، والكتلة دهنيةالانحراف المعياري( لقوة قبضة اليد اليمنى، وقوة قبضة اليد اليسرى، والكتلة الغير 

على التوالي. وتشير النتائج إلى وجود علاقة  ،)٪( 7.8±  32.3)٪( و  2.4±  26.5)كجم(،  5.6±  18.2)كجم(، 

( و 0.03=  ، مستوى الدلالة0.33)ر=  دهنيةقوة قبضة اليد اليمنى واليسرى والكتلة الغير ارتباطية دالة احصائياً بين 

. الدهنيةمع الكتلة احصائياً (، على التوالي. غير أنه لم تكن قوة قبضة اليد مرتبطة 0.00=  ، مستوى الدلالة0.45)ر= 

ن يتم استهدافها لتحسين الحالة الصحية لدى طالبات يجب أ ليةقوة العضالالنتائج التي توصلنا إليها إلى أن نستنتج من و

يمكن تحقيق ذلك من خلال المراكز الصحية والتربية البدنية وعلوم الرياضة السعوديات في جامعة طيبة بالمدينة المنورة. 

 يات.المحلية، والتي ينبغي أن تقدم برامج تدريبات المقاومة التي تهدف إلى تعزيز قوة عضلات الطالبات السعود

 السمنة  -زيادة الوزن  –الكلمات المفتاحية: النشاط البدني 

 



Introduction 

The population is rapidly aging, and by the year of 2051, the percentage of people aged 65 and up is expected to 

rise from 16% to 24% of the total population (Lloyd et al., 2014). Moreover, by the time they reach the age of 

60, an average individual has already lost from 20% to 30% of their youth maximum muscular strength 

(Frontera et al., 2000). Muscle mass decreases at a rate of around 1–2% each year and muscle strength decreases 

at a rate of 1.5% per year in older individuals as a result of the aging process (Cruz-Jentoft et al., 2010; 

Studenski et al., 2014). However, since the primary cause of muscle loss and strength reduction is sedentary 

behavior (Rom, Kaisari, Aizenbud, & Reznick, 2012), younger sedentary people are also at risk of deteriorating 

muscle mass and muscle strength. It has been shown that about one month (28 days) of prolonged inactivity 

(i.e., bedrest) resulted in 2% of muscle loss in young, healthy adults (Paddon-Jones et al., 2004). In fact, poor 

muscular strength is regarded as a risk factor for major causes of death in early adulthood, such as 

cardiovascular disease (Henriksson et al., 2020; Ortega, Silventoinen, Tynelius, & Rasmussen, 2012; Timpka, 

Petersson, Zhou, & Englund, 2014). Several health consequences have also been reported in relation to muscle 

loss and poor muscle strength, including disability, morbidity, and mortality (Rantanen et al., 2000; Sayer et al., 

2005). In addition, a loss of muscle mass is associated with an increase in fat mass and, as a result, changes in 

body composition (Holloszy, 2000; Volpi, Nazemi, & Fujita, 2004). Changes in body composition, such as a 

decreased lean mass and a higher fat percentage, have a negative impact on elderly people's health, increasing 

their risk of illness and death (Silva Neto, Karnikowiski, Tavares, & Lima, 2012; Vilaça et al., 2013; Visser et 

al., 2002). However, strengthening exercise is widely recognized as a promising intervention for reversing the 

aging-related weakening of muscle function and degradation of muscle structure (Hurley & Roth, 2000). 

Further, a sufficient amount of physical activity may also help elderly people maintain a healthy lifestyle by 

slowing the loss of functional and physical capabilities (Milanović et al., 2013) 

Moreover, several studies have demonstrated that poor hand grip strength is associated with several adverse 

health consequences (Celis-Morales et al., 2018; García-Peña et al., 2013; König et al., 2021; Qian et al., 2020). 

The hand grip strength test is commonly used to assess muscle strength owing to its efficiency, convenience, 

and cost-effectiveness (Saint-Maurice, Laurson, Karsai, Kaj, & Csányi, 2015). It is also an important field test 

that is applied in large populations and is used as an important indicator of health-related quality of life, 

particularly in older individuals (Jang & Kim, 2020; Musalek & Kirchengast, 2017). Most notably, hand grip 

strength is commonly used to predict an individual’s wellbeing over the course of their life (Cooper et al., 2011) 

and has become a popular marker of nutritional status (Norman, Stobäus, Gonzalez, Schulzke, & Pirlich, 2011). 

Although muscle strength is easily measured using hand grip strength tests to determine one of the most 

important components of health-related physical fitness, hand grip strength in young females in Saudi Arabia 

has received little attention. To the best of our knowledge, only one study has measured hand grip strength and 

developed normative values for young female university adults (aged 19–25 years) (Shaheen, Omar, & Ali, 

2021), while the rest of the available research was conducted among Saudi children (aged 6–16 years) 



(Alahmari et al., 2019; M. T. Omar, Alghadir, & Al Baker, 2015; M. T. A. Omar, Alghadir, Zafar, & Al Baker, 

2018), young male adults (Alahmari et al., 2017), and old people (aged 60 years and above) (Bindawas et al., 

2019). Recently, a new Physical Education and Sport Sciences (PESS) major for females was introduced at 

several Saudi universities, including Taibah University in Madinah city, western Saudi Arabia. To the best of 

our knowledge, no previous study has measured hand grip strength among female university students in the 

PESS field. Therefore, the present study aimed to assess muscle strength among female Saudi PESS students at 

Taibah University in Madinah and to examine the association between muscle strength and body composition. 

 

 

Methods 

1- Participants and study procedure 

Forty female students (mean ± SD, age 18.7 ± 0.6 years (ranging from 18 to 20 years); body mass 54.7 ± 10.0 

kg; height 156.9 ± 5.5 cm) participated in this study. The PESS female students were randomly selected from 

Taibah University in Madinah city, western Saudi Arabia, during the 2018–2019 academic year. All female 

students were already enrolled in the required Sport Sciences and Physical Activates program, a four-year 

bachelor’s degree program offered by the Department of PESS in the College of Education at Taibah University. 

The study protocol and procedures conform to the ethical guidelines, and all participants signed an informed 

consent form.  

2- Measurements 

2.1 Anthropometry and Body Composition 

Body weight was estimated to the nearest 100 g using a body weight scale (Seca, Germany), and stature was 

estimated to the nearest 0.1 cm using a stadiometer (Seca, Germany). Body mass index (BMI) was determined 

from stature and body weight using the following equation: BMI = body weight/stature2. 

The participants’ percentage fat and fat-free mass were measured using a bioelectrical impedance analyzer 

(OMRON, BF511 body composition monitor). In accordance with the manufacturer’s instruction manual, the 

participants wore light clothes and no shoes, and the bioelectric impedance measurement was performed by 

placing the feet together on the foot electrodes with the weight equally distributed. The participants held their 

knees and backs in a straightened position, with the arms extended forward and the hands holding the grip 

electrodes for a few seconds. The percentage fat and fat-free mass readings appeared on the display unit and 

were recorded.  



2.2 Hand grip strength 

Maximal isometric handgrip strength was measured using a digital hand grip dynamometer (Takei Kiki Kogyo® 

dynamometer) adjusted to hand size. A single measurement was taken for each hand to obtain the maximal 

isometric handgrip strength values. Each subject was instructed to maintain maximal isometric contraction for 

three seconds during each measurement (Kamimura & Ikuta, 2001). The participants performed the contractions 

with each hand and with both feet on the floor, their shoulders flexed at a 90° angle, and the elbow completely 

extended. Both hands were assessed, and handgrip strength was obtained from both hands and rounded to the 

nearest 1 kg. The higher value for each hand was recorded and used for analysis.  

3-Statistical analysis 

The data were analyzed using the statistical software package SPSS, version 21. Descriptive statistics are 

presented as mean values and standard deviation (SD). The Pearson product movement coefficient of correlation 

was used to determine the relationship between hand grip strength and body composition. Statistical significance 

was set at p < 0.05. 

 

 



Results 

Forty female PESS students were assessed to determine muscle strength and body composition. Table 1 presents 

the average and SD values for the participants’ characteristics, muscle strength measured by hand grip strength, 

and body composition measured using a bioelectrical impedance analyzer. Table 2 shows the association 

between hand grip strength and fat-free and fat mass among Saudi female PESS students. Right- and left-hand 

grip strengths were significantly correlated with fat-free mass. Moreover, no statistically significant associations 

were found between hand grip strength and fat mass. 

Table 1. Physical characteristics and hand grip strength of Saudi female PESS students 

Mean (± SD) Variable 

18.7 ± 0.6 Age (years)  

54.7 ± 10.8 Weight (kg) 

156.9 ± 5.5 Height (cm) 

22.3 ± 3.8 BMI (kg/m2) 

17.5 ± 5.0 Right-hand grip strength(kg) 

18.2 ± 5.6 Left-hand grip strength(kg) 

26.5 ± 2.4 Fat-free mass (%) 

32.3 ± 7.8 Fat mass (%) 

 

Table 2. Correlations between hand grip strength for both hands and body composition among Saudi female 

PESS students 

Variables 
Body compostion 

Fat-free mass Fat mass 

Right-hand grip strength 
.33 (P= .03*) .19 (P= .24) 

Left-hand grip strength 
.45 (P= .00*) .25 (P= .12) 

 

*Correlation is significant.         



Discussion 

The present study’s primary aim was to assess muscle strength in a sample of Saudi female PESS students at 

Taibah University and to correlate it with body composition. To the best of our knowledge, the present study is 

the first of its kind to assess muscle strength and body composition among Saudi female PESS students at 

Taibah University. The average hand grip strength for both the right and left hands of Saudi female PESS 

students in our study was lower than that reported in a recent descriptive cross-sectional study conducted in 

Riyadh among Saudi female college students (aged 19–25 years) (Shaheen et al., 2021). In fact, our hand grip 

strength scores for both hands (17.5 and 18.2 kg) are considerably lower than the muscle strength norms 

developed by Shaheen et al. (2021), who reported that the mean hand grip strength scores for dominant and non-

dominant hands were 24.2 kg and 21.9 kg, respectively, for Saudi female students aged 19 years. The 

considerably poor hand grip strength observed in our female university students in the present study is even 

lower than that among older Saudi females (aged 60–64 years) whose right- and left-hand grip strengths were 

measured at 20.9 kg and 19.3 kg, respectively (Bindawas et al., 2019), and lower than the 25th percentile 

reported in a large study of 125,462 healthy adults (aged 35–70 years) conducted in 21 countries, including 

Saudi Arabia (Leong et al., 2016). The latter study showed that the average and the median 25th and 75th 

percentiles for hand grip strength, measured using a Jamar dynamometer, in Middle Eastern women (aged 35–

40) were 26 kg, 22 kg, and 30 kg, respectively (Leong et al., 2016). Moreover, low hand grip strength scores 

observed in Saudi female PESS students may indicate poor health status. In Saudi Arabia, one study measured 

hand grip strength using a hand dynamometer in young and middle-aged Saudi females (aged 30.82 ± 7.5 

years), showing that muscle strength improved following vitamin D supplementation (Ewid et al., 2019). 

Overall, the poor hand grip strength values observed in Saudi female university students in Madinah are 

surprising, and action should be taken to address the problem, including increased muscle strength components 

in health-related physical fitness through resistance exercise training programs. 

Additionally, our findings indicate that fat-free mass is positively correlated with hand grip strength. The 

significant correlation between hand grip strength and fat-free mass in Saudi female students observed in our 

study is in line with the findings of an earlier study that evaluated this correlation and demonstrated a positive 

association between right- and left-hand grip strength and fat-free mass (r = 0.63 and r = 0. 71, respectively) 

(Charlton et al., 2015). This suggests that fat-free mass is an important positive predictor of hand grip strength 

and also indicates that higher lean body mass is associated with higher hand grip strength. This may be 

attributed to a higher proportion of skeletal muscle mass rather than fat mass, which is primarily responsible for 

body strength, resulting in greater hand grip strength among Saudi female university students. The correlation 

that is often found between fat-free mass and muscle strength is often independent of fat mass. For example, 

Hulens et al. (2001) found a positive correlation between hand grip strength and fat mass in lean and obese 

women; however, when the independent effect of fat-free mass was taken into account, hand grip strength 

became lower in obese women than in lean women. 



In conclusion, our findings indicate that muscle strength should be targeted to enhance health status among 

Saudi female PESS students at Taibah University in Madinah. Further, even with normal BMI found among 

Saudi female PESS students, body fat percentage is still alarmingly high, indicating overweight and obesity 

status and elevated health risk. Moreover, like most people, Saudi female PESS students in Madinah may 

benefit from additional resistance training programs and opportunities that will help them to increase their 

muscle strength. This may be facilitated by local health centers, which should offer supervised strengthening 

exercises aimed at improving female students’ muscle strength, and through participation in programs run by 

local health organizations or universities. The present study is the first to have been conducted among a unique 

sample of Saudi female PESS students at Taibah University in Madinah and provides a foundation for the 

assessment of muscle strength and its association with body composition. However, further research with larger 

samples including both male and female university students is recommended. 
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