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Abstract 

Young adults (men = 48, women = 50) between the ages of 18 to 30 participated in this cross-sectional study that aimed 
to investigate the effects of body composition on core muscle function, as well as  age and gender differences in core 
muscle function of young adults. Height, body mass, body mass index (BMI), sum of skin folds and waist circumference 
were measured. Lengths of time holding the front bridge and side bridge were recorded as the measure of core muscle 
function. Increased sum of skin folds, body mass and waist circumference were associated with poor core muscle 
function in men and women (p < 0.05). However, high BMI correlated negatively with men’s core muscle function only 
(p < 0.05). ANOVA analysis revealed that men had significantly better core muscle function than women (p < 0.05). 
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INTRODUCTION  

Core muscles refer to the muscles in the lumbopelvic region of the body, which provide balance and 

stability to the whole body, act as shock absorbers, and protect vital internal organs. Additionally, they 

facilitate trunk rotation, load transfer and stabilisation of the lumbopelvic region [1,2]. Poor core muscle 

function in individuals may reduce body stability during activity and lead to excessive stress being placed 

on the spine, which can result in lower back pain, lower back and lower extremity injuries [3-6].  

In the literature, most studies of core muscle function have focused on athletes and older adults. There 

are few studies on effects of body mass on core muscle function in healthy young adults. A recent study in 

children aged 6-15 years reported that as body weight increased, the length of time the bridge was 

decreased [7], while there is no report about such relationship in young adults aged 18-30 years. Some 

research have been done on core muscle function in young people [8,9] but they did not report on 

differences between males and females. Although, it is widely accepted that muscle function is influenced 

by age, the changes that occur in core muscle function between ages of 18 to 30 years has yet to be 

documented.   

The present study aimed to investigate the effects of body composition on core muscle function, as well as 

age and gender differences in core muscle function of healthy young adults aged 18 to 30 years. We 

tested the hypotheses: (I) increased body mass, body mass index (BMI), sum of skinfolds, and waist 

circumference (WC) would negatively affect core muscle function; and (II) there would be age and gender 

differences in core muscle function between young men and women.  

METHODS 

Study design and participants 

Healthy young men and women aged 18 to 30 years old were recruited. Body composition measurements 

included body mass, BMI, sum of skinfolds, and WC. Core muscle function was assessed using length of 

time front bridge and side bridge positions were held. In addition, the participants were further allocated 

into four age groups and the change trend of core muscle function during 18 to 30 years old was 

investigated. 
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Young healthy adults (men = 48, women = 50) between the ages of 18 
to 30 participated in this study. Individuals with conditions such as 
lower back pain, spinal, abdominal and lower extremity injury or had 
undergone recent surgical intervention were excluded. The exact 
details of the study were described to the participants before the tests. 
Each participant signed a consent form. This project was approved by 
the Human Ethics Committee at University of Southern Queensland, 
Australia.  

Measurements 

Body mass was assessed with a balance scale and body height was 
measured with a stadiometer (without shoes). BMI was calculated by 
dividing body mass (kg) by height in meters squared (m2). Sum of 
skinfolds in millimetres (mm) from four sites: triceps brachia (vertical 
fold measured at the midline of the upper arm halfway between the tip 
of the shoulder and the tip of the elbow), subscapular (oblique fold 
measured just below the bottom tip of the scapula), abdomen 
(horizontal fold measured 3 cm to the right of the umbilicus), and thigh 
(vertical fold measured at the midline of the thigh, two-third the 
distance from the middle of the patella to the hip) were used to 
represent body fat mass. WC at the umbilical level was measured in 
centimetres using a tailor’s tape.  All measurements were done by the 
same researcher.  

Two exercises, front bridge and side bridge, were used to assess core 
muscle function. Participants were timed whilst holding front bridge 
and side bridge positions and these times were used as an indicator of 
core muscle function.  

Data analyses 

IBM SPSS statistics software version 19 and Microsoft Excel 2013 was 
used to collate and analyse the data. All variables were presented as 
Mean ± SD. Pearson’s correlation analysis was done to investigate the 
relation between core muscle function and body composition. One-
way ANOVA was used to analyse any significant differences in the 
variables between different age groups and gender.  

RESULTS 

Basic information of the participants and the measured variables were 
presented in Table 1. All variables except age and BMI are significantly 
different between male and female (p < 0.05). The results of Pearson 
correlation analyses were shown in Table 2. All variables of body 
composition in men had significant correlations with core muscle 
function; while in women, only body mass, sum of skinfolds and WC 
showed significant correlations with the front bridge time. There were 
no association between body composition and side bridge time in 
women. 

Changes in core muscle function during 18 to 30 years of age were 
presented in Figure 1 for men and Figure 2 for women. No significant 
difference between age groupsin both men and women was observed, 
though mean front bridge and side bridge times in men plateaued at 
the 21 to 23 age group and gradually reduced as age progressed. 
However, these trends did not achieve statistical significance. No 
significant differences in these variables between the age groups were 
observed in young men and women.   

Table 1: Descriptive statistics of body composition and core muscle function in young adults 

 Male (n=48) Female (n=50) 

Age (Years) 22 ± 4 22 ± 4 

Height (cm) 179 ± 8 166 ± 6* 

Body mass (kg) 77.0 ± 11.8 63.9 ± 12.5* 

BMI 24.0 ± 3.3 23.1 ± 4.0 

Sum of Skinfolds (mm) 58 ± 32 77 ± 34* 

Waist Circumference (cm) 84.9 ± 9.6 75.2 ± 9.6* 

Front Bridge Time (Sec) 139 ± 61 103 ± 54* 

Side Bridge Time (Sec) 86 ± 36 63 ± 31* 

                                  *p<0.05 

 
Table 2: Correlation analysis of body composition and core muscle function in young adults 

 Men (n=48) Women (n=50) 

Variables  Front Bridge  Side Bridge  Front Bridge  Side Bridge  

Weight -.337** -.323* -.298* -.076 

BMI -.328* -.396** -.170 -.063 

Sum of Skinfolds -.568** -.525** -.363** -.170 

Waist Circumference -.418** -.443** -.328** -.119 

                                    *p<0.05; **p<0.01 
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Figure 1: Core muscle function of different age groups in young men 

 
Figure 2: Core muscle function of different age groups in young women 

 
DISCUSSION 

The novel finding of the present study was that core muscle function 
had significant correlations with body composition variables in men, 
while in women only front bridge performance showed correlations 
but not side bridge time. In young men, as body mass and BMI 
increased, their core muscle function decreased. Ervin et al. [7] studied 
the relationship of core, upper and lower body strength with body 
mass status in children and adolescents. They reported that increasing 
body mass negatively impacted on front bridge times in children and 

adolescent boys and girls. Though, their study was performed on a 
younger cohort (6-15 years old), their results were aligned with our 
findings. When we focused on the skinfolds, we observed a stronger 
correlation between the sum of skinfolds and core muscle function, 
compared with those of body mass and BMI. A previous study 
indirectly supported our finding in which the authors reported the 
negative impact of increased fat mass on postural stability [10]. Core 
muscles play a vital role in postural stability. Results from King et al. [10] 
and our study point towards an interplay between the two factors, 
meaning that increased fat mass increases the load stress on core 
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muscles affecting their ability to provide postural balance. In addition, 
these results suggest that body fat mass would play a more important 
role than body mass in affecting core muscle function. Furthermore, 
we observed significant correlations between WC and front bridge time 
and side bridge time in men and with front bridge time in women. 
Large WC has been associated with poor muscle function and increases 
the risk of sarcopenia [11], lower back and lower extremity pathologies 
[12], and low cardiovascular fitness [13,14]. Our current result provided 
additional evidence of the adverse effect of large WC on low core 
muscle function in young adults. In summary, the present study 
suggests that poor body composition may lead to poor core muscle 
function. This outcome supports the first hypothesis of the present 
study.  

Considering the current situation of worldwide obesity epidemic [15], 
poor core muscle function would be prevalent in more people which 
may increase the risk of lower back pain and sport injury in the future. 
However, as in the cross-sectional design, our results cannot answer 
the cause-and-effect question. Interventional study is warranted to 
clarify whether decreased body fat mass would improve core muscle 
function.  

We did not find correlations between body composition and side 
bridge time in young women of this study. Although side bridge is an 
excellent exercise for improving core muscle function, our result and 
that of other studies [4,16] implied that the side bridge test may not be a 
suitable assessment exercise for untrained women due to the 
exercise’s demanding nature. Tan et al. [17] reported that the side 
bridge exercise showed higher electromyography activity in the core 
muscles for young men but they did not test this for young women. 
Our results showed that young women performed poorly in the side 
bridge exercise. This is similar result to the results of studies done by 
McGill et al. [16] and Leetun et al. [4] who reported that females 
performed very poorly in the side bridge exercise when compared to 
men. However, the reason for low side bridge performance in women 
is not known. Though front bridge is a suitable exercise to assess core 
muscle function in women, more suitable core muscle tests for women 
are needed to be developed. 

Another important finding of this study was a significant difference in 
core muscle function between men and women. This finding supports 
the second hypothesis of the present study. Gender difference in core 
muscle function may have resulted from the difference in trunk and 
lower limb muscle mass.  Marras and colleagues [18] found that men 
generally had larger trunk and lower limb muscle cross-sectional area 
than women by using magnetic resonance imaging scan. More body fat 
mass in women would be another reason for this gender difference. 
There may be functional differences in core muscle between men and 
women. Nadler et al. [19] studied the association between strength 
imbalance in hip musculature and lower back pain treatment. They 
found that muscular strength differences in the left and right hip 
extensors predicted a need for treatment for lower back pain in young 
women but not in young men. The results of anatomy and function 
from the above studies are indicative of existence of differences in the 
core muscle function of young men and women. To date, the present 
study is the only study that reports gender related differences in core 
muscle function of young people. 

Age influences many factors of human physiology and core muscle 
function is no exception to this. There has been many studies [20-23] 
done on core muscle function and age.  However, most of these studies 
are comparative studies which investigate differences between the 
young adults and older adults. Age-related difference in core muscle 
function have been reported to be caused by age-related muscle loss in 
the truck and lower extremities of the body [20] and different 
neuromuscular recruitment patterns of core muscles between young 
and older adults [22,23]. 

There is a lack of studies that focus on how age influences core muscle 
function in young adults. This project attempted to fill this knowledge 
gap and provide evidence of the effects of age on core muscle function 
in young adults aged 18 to 30. In young men, a non-significant trend 
was observed showing that mean bridge times plateaued at the 21 to 
23 age group and decreased as age progressed. It appeared that core 
muscle function would peak at around 22 years of age for young men. 
There were no trends associated with age related difference in core 
muscle function of young women between 18 to 30 years old in our 
study. Therefore, for women, the peak may be before 18 years old. 
However, the small group size of our study did not have strong 
statistical power and future studies of age-related differences in core 
muscle function within this age period is needed.  

There are limitations in the present study. Being a cross-sectional 
study, this study can only indicate the relationship between body 
composition and core muscle function; however, we cannot answer 
the cause-and-effect questions, such as whether decreased body fat 
mass would improve core muscle function. Simple body measurements 
were employed in the present study. Advanced technique, such as 
dual-energy X-ray absorptiometry to measure body fat would provide 
more accurate data. 

In conclusion, current results suggest that body composition variables 
negatively affect core muscle function in young adults. In addition, core 
muscle function differ greatly between young men and women. More 
studies about suitable tests for women’s core muscle function are 
needed. There is no significant age related differences in core muscle 
function of young adults aged 18-30 years.  

Conflict of interest statement 

The authors declare that there are no conflicts of interest. 

Acknowledgements 

HR (Honours student) and JW contributed to study design, 
experiments, data analyses, manuscript preparation, and final approval 
of the submitted version. The authors would like to thank all 
participants who took part in this project. 

Financial support and sponsorship: Nil. 

REFERENCES 

1. McGill S. Core training: Evidence translating to better performance and 
injury prevention. Strength Cond J 32: 33-46, 2010. 

2. Panjabi MM. The stabilizing system of the spine. Part I. Function, 
dysfunction, adaptation, and enhancement. J Spinal Disord 5: 383-389, 
1992. 

3. Ferreira ML, Ferreira PH, Latimer J, et al. Comparison of general exercise, 
motor control exercise and spinal manipulative therapy for chronic low 
back pain: A randomized trial. Pain 131: 31-37, 2007. 

4. Leetun DT, Ireland ML, Willson JD, Ballantyne BT and Davis IM. Core 
stability measures as risk factors for lower extremity injury in athletes. 
Med Sci Sports Exerc 36: 926-934, 2004. 

5. Warren L, Baker R, Nasypany A, Seegmiller J and Mokha M. Core Concepts: 
Understanding the Complexity of the Spinal Stabilizing Systems in Local 
and Global Injury Prevention and Treatment. Int J Athl Ther Train 19: 28-
33, 2014. 

6. Willson JD, Dougherty CP, Ireland ML and Davis IM. Core stability and its 
relationship to lower extremity function and injury. J Am Acad Orthop Surg 
13: 316-325, 2005. 

7. 7Ervin RB, Fryar CD, Wang CY, Miller IM and Ogden CL. Strength and body 
weight in US children and adolescents. Pediatrics 134: e782-e789, 2014. 

8. Behm DG, Leonard AM, Young WB, Bonsey WA and MacKinnon SN. Trunk 
muscle electromyographic activity with unstable and unilateral exercises. J 
Strength Cond Res 19: 193-201, 2005. 

9. Steffen K, Bakka HM, Myklebust G and Bahr R. Performance aspects of an 
injury prevention program: a ten-week intervention in adolescent female 
football players. Scand J Med Sci Sports 18: 596-604, 2008. 

10. King AC, Challis JH, Bartok C, Costigan FA and Newell KM. Obesity, 



 

 

53 

mechanical and strength relationships to postural control in adolescence. 
Gait Posture 35: 261-265, 2012. 

11. Park SH, Park JH, Park HY, et al. Additional role of sarcopenia to waist 
circumference in predicting the odds of metabolic syndrome. Clin Nutr 33: 
668-672, 2014. 

12. Lean MEJ, Han TS and Seidell JC. Impairment of health and quality of life in 
people with large waist circumference. Lancet 351: 853-856, 1998. 

13. Ross R and Katzmarzyk PT. Cardiorespiratory fitness is associated with 
diminished total and abdominal obesity independent of body mass index. 
Int J Obes Relat Metab Disord 27: 204-210, 2003. 

14. Wong SL, Katzmarzyk P, Nichaman MZ, Church TS, Blair SN and Ross R. 
Cardiorespiratory fitness is associated with lower abdominal fat 
independent of body mass index. Med Sci Sports Exerc 36: 286-291, 2004. 

15. Ng C and Streem S. Medical and surgical therapy of the cystine stone 
patient. Curr Opin Urol 11: 353-358, 2001. 

16. McGill SM, Childs A and Liebenson C. Endurance times for low back 
stabilization exercises: clinical targets for testing and training from a 
normal database. Arch Phys Med Rehabil 80: 941-944, 1999. 

17. Tan S, Cao L, Schoenfisch W and Wang J. Investigation of core muscle 
function through electromyography activities in healthy young men. J 
Exerc Physiol Online 16: 45-52, 2013. 

18. Marras WS, Jorgensen MJ, Granata KP and Wiand B. Female and male 
trunk geometry: size and prediction of the spine loading trunk muscles 
derived from MRI. Clin Biomech 16: 38-46, 2001. 

19. Nadler SF, Malanga GA, Feinberg JH, Prybicien M, Stitik TP and DePrince 
M. Relationship Between Hip Muscle Imbalance and Occurrence of Low 
Back Pain in Collegiate Athletes: A Prospective Study. Am J Phys Med 
Rehabil 80: 572-577, 2001. 

20. Abe T, Loenneke J, Thiebaud R and Fukunaga T. Age-related site-specific 
muscle wasting of upper and lower extremities and trunk in Japanese men 
and women. Age 36: 813-821, 2014. 

21. Callahan DM, Bedrin NG, Subramanian M, et al. Age-related structural 
alterations in human skeletal muscle fibers and mitochondria are sex 
specific: relationship to single-fiber function. J Appl Physiol 116: 1582-
1592, 2014. 

22. Kienbacher T, Paul B, Habenicht R, et al. Age and gender related 
neuromuscular changes in trunk flexion-extension. J Neuroeng Rehabil 12: 
3, 2015. 

23. Quirk DA and Hubley-Kozey CL. Age-related changes in trunk 
neuromuscular activation patterns during a controlled functional transfer 
task include amplitude and temporal synergies. Hum Mov Sci 38: 262-280, 
2014. 


