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Abstract. Understanding the differences in respiratory functions and isometric strength between recreational athletes and non-athletes 
has a significant importance in the fields of Sports science, exercise physiology, and performance enhancement. The purpose of this 
study was to determine the respiratory functions and isometric strength differences among recreational athletes and non-athletes. A 
cross-sectional design was selected for this research with 16 recreational athletes and 16 non-athletes. Respiratory functions were 
assessed using spirometry tests, measuring parameters such as forced vital capacity (FVC), peak expiratory flow rate (PEFR), and 
forced expiratory volume in one second (FEV1). Isometric strength was measured by a handheld dynamometer for dominant and non-
dominant hands. The results of the study showed a significant difference between recreational athletes and non-athletes for respiratory 
function parameters (FVC = t-3.00, p-.006 & FEV1= t-2.221, p-.011), whereas PEFR is insignificant (t-218, p-.219). The isometric 
strength is also significant between recreational athletes and non-athletes (Dominant arm = t—3.039, p-.005 & non-dominant arm= 
t-.255, p-.001). The study findings revealed significant differences in respiratory functions and isometric strength between recreational 
athletes and non-athletes, and there was a significant relationship between parameters. Athletes typically exhibit remarkable isometric 
strength due to their consistent engagement in activities designed to enhance muscle function. Future research should give priority to 
conducting long term studies that directly compare the effects of different sports disciplines on respiratory functions and isometric 
strength.  
Keywords: Isometric Strength, Pulmonary Functions, Forced Vital Capacity, Peak Expiratory Flow Rate, FEV1, Recreational Ath-
letes.  
 
Resumen. Comprender las diferencias en la función respiratoria y la fuerza isométrica entre atletas recreativos y no atletas es de gran 
importancia en el campo de las ciencias del deporte, la fisiología del ejercicio y la mejora del rendimiento. El propósito de este estudio 
fue determinar las funciones respiratorias y las diferencias de fuerza isométrica entre atletas recreativos y no atletas. Para esta 
investigación se seleccionó un diseño transversal, con 16 deportistas recreativos y 16 deportistas no. Las funciónrespiratoria se evaluó 
mediante pruebas de espirometría, midiendo parámetros como la capacidad vital forzada (FVC), la tasa de flujo espiratorio máximo 
(PEFR) y el volumen espiratorio forzado en el primer segundo (FEV1). La fuerza isométrica se midió con un dinamómetro de mano 
para manos dominantes y no dominantes. Los resultados del estudio mostraron una diferencia significativa entre los atletas recreativos 
y los no atletas en los parámetros de la función respiratoria (FVC = t-3,00, p-0,006 y FEV1 = t-2,221, p-0,011), mientras que la PEFR 
es insignificante (t -218, pág-.219). La fuerza isométrica también es significativa entre deportistas recreativos y no deportistas (brazo 
dominante = t—3.039, p-.005 y brazo no dominante= t-.255, p-.001). Los hallazgos del estudio revelaron diferencias significativas 
en las funciones respiratorias y la fuerza isométrica entre los atletas recreativos y los no atletas, y hubo una relación significativa entre 
los parámetros. Los atletas suelen exhibir una fuerza isométrica notable debido a su participación constante en actividades diseñadas 
para mejorar la función muscular. Las investigaciones futuras deberían priorizar la realización de estudios a largo plazo que comparen 
directamente los efectos de diferentes disciplinas deportivas sobre las funciones respiratorias y la fuerza isométrica. 
Palabras clave: Fuerza isométrica, Funciones pulmonares, Capacidad vital forzada, Tasa de flujo espiratorio máximo, FEV1, 
Deportistas recreativos. 
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Introduction 
 
The respiratory functions determine general health sta-

tus and are an important physical fitness parameter. Studies 
showed that respiratory functions influence daily life activ-
ities and sports performance (Prieske et al., 2016). It is 
widely recognized that elite athletes and individuals who 
regularly participate in physical exercise generally have 
higher respiratory functions (Ganzit et al., 2019). The res-
piratory functions are affected by multiple factors, includ-
ing metabolism, physiology (such as strength, power, 
speed, agility, and cardiovascular endurance), and anthro-
pometry (Mazic et al., 2015). Respiratory functions are 
critical aspects when comparing recreational athletes and 

non-athletes. Ferreira et al., (2022) conducted research ex-
amining the effect of combined training on respiratory func-
tions among adult non-athletes. The findings revealed that 
structured exercise programs could significantly improve 
respiratory function parameters, indicating that regular 
physical activity can enhance force vital capacity even in 
non-athlete individuals. Furthermore, research has demon-
strated a correlation between respiratory functions and ath-
letic performance (Boutellier et al., 1992; Ganzit et al., 
2019). While it is well-acknowledged that skeletal muscles 
do not actively participate in respiration during regular 
breathing, it is believed that the muscles of the upper ex-
tremities assist in breathing as exercise intensity increases 
(Liu et al., 2019). 

Isometric muscular strength is a vital component of 
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physical fitness that has a significant impact on both every-
day activities and athletic performance. Additionally, it 
plays a significant role in the prevention of sports injuries 
(Niemuth, 2007). Isometric strength differences between 
athletes and non-athletes, as well as within different groups 
of athletes based on the type of sport they participate in 
(such as endurance vs power sports), there is a general 
agreement that consistent and structured training improves 
muscular strength regardless of the specific sport being 
practiced (Abed et al., 2011; De Groot et al., 2012). 
Karatrantou et al., (2017) conducted a study comparing in-
tegrated and serial combined strength and aerobic training. 
The results showed that middle-aged females saw significant 
improvements in muscle strength and endurance, inde-
pendent of the order in which the exercises were per-
formed. 

Prior research has examined the correlation between 
muscle strength and respiratory functioning. Several studies 
have indicated a correlation between muscle strength and 
respiratory functions (Bae et al., 2015; Kim, 2018; Liu et 
al., 2019). It is crucial in the field of sports science, exercise 
physiology, and performance enhancement to comprehend 
the differences in respiratory functions and isometric 
strength between recreational athletes and non-athletes. 
These parameters are important indicators of the general 
health status of both recreational athletes and non-athletes. 
However, the previous studies among these populations did 
not provide a clear understanding of the impact of recrea-
tional game participation or regular physical exercise com-
pared to sedentary lives on these parameters. This study 
aimed to assess the respiratory functions and isometric 
strength differences between recreational athletes and non-
athletes.  

 
Methods 
 
Study Design 
This study adopted a cross-sectional study design, com-

paring the respiratory functions and isometric strength dif-
ferences between recreational athletes and non-athletes. 
Both comparative and relationship study designs were in-
cluded to provide a comprehensive understanding of the 
study.  

 
Ethical Considerations 
Prior to conducting the study, an ethical approval (IRB-

UGS-2024-03-160) was obtained from the research review 
board of the Imam Abdulrahman Bin Faisal University. 
Prior to the data collection, written consent was obtained 
from all participants. This study was conducted according 
to Hilinski's principles. 

  
Sample Size 
The sample size was determined using G*Power soft-

ware (Version 3.1.9.4) with the following parameters: 

Critical value = 2.00, Effect size = .80, α = .05, and 1-ß 
= .85. The allocation ratio was set at 1:1, resulting in a total 

sample size of 32, with 16 participants in each group. 
Participants 
All the participants in this study were male. They were 

classified into two groups, i.e. recreational athletes and 
non-athletes, with equal numbers in each group. Recrea-
tional athletes were selected from different sports disci-
plines, whereas non-athletes were chosen from the general 
population. Participants with a prior medical history of car-
diovascular or respiratory problems or those who have 
taken medication that could potentially impact their perfor-
mance during the test were excluded from the study. 

 
Outcome measures 
Respiratory Functions 
Spirometry tests were conducted to evaluate respiratory 

functioning, measuring parameters including forced vital 
capacity (FVC), peak expiratory flow rate (PEFR), and 
forced expiratory volume in one second (FEV1). 

Isometric Strength 
The handheld dynamometer was used to assess isomet-

ric strength for both the dominant and non-dominant 
hands. 

 
Procedure 
Upon arrival at the physical therapy lab, participants 

were instructed to carefully read the aim, objectives, and 
associated risks and benefits of the study and sign the con-
sent form if they agreed. After their written consent agree-
ment, the collection procedure began. The data were col-
lected individually for testing in a lab setting. First, the par-
ticipants were instructed to wear the spirometry mask. 
They were then asked to inhale and exhale in a normal 
rhythm three times, followed by two rounds of maximum 
inhalation and exhalation. Once the test was completed, the 
results were displayed on the device. Next, the participants 
proceeded to the isometric strength test using a handheld 
dynamometer. This involved squeezing the grip with maxi-
mum force three times using their dominant hand, followed 
by three repetitions with their non-dominant hand. The av-
erage strength for each hand was recorded as a result. All 
the assessment tests were conducted under the supervision 
of a qualified researcher in a controlled environment to 
guarantee uniformity and reliability of measurements. 

 
Statistical analysis 
The collected data were statistically analyzed using SPSS 

(Version 23.0) for both descriptive and inferential analysis. 
The missing data, outliers, and normalcy were assessed, and 
it was determined that the data followed a normal distribu-
tion. Data analysis was conducted using parametric testing. 
The demographic data of both groups was compared using 
an independent t-test. An independent t-test was employed 
to ascertain the differences in respiratory functions and iso-
metric strength between recreational athletes and non-ath-
letes. The Pearson correlation coefficient test was also ap-
plied to determine the relationship between parameters. 
The statistical significance was established with a p-value of 
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less than 0.05, and the confidence interval was set at 95%. 
 
Results 

  
Table 1. 
Anthropometric characteristics of participants  

 Participant Types N Mean (SD) t p 

Age 
Recreational Athlete 16 21.00 (1.41) 

-.305 .763 
Non-Athlete 16 20.83 (1.40) 

Weight 
Recreational Athlete 16 81.68 (19.29) 

-.207 .838 
Non-Athlete 16 80.04 (21.80) 

Height 
Recreational Athlete 16 176.50 (5.68) 

.144 .696 
Non-Athlete 16 175.37 (8.52) 

* Significant at 0.05 level. 

 
Table 1 shows that there is no significant difference be-

tween recreational athletes and non-athletes for their an-
thropometric characteristics.  
 
Table 2. 
Tests of Normality among recreational athletes and non-athletes. 

Parameters Participant Types 
Shapiro-Wilk 

Statistic df Sig. 

FVC 
Recreational Athlete .923 15 .309 

Non-Athlete .917 15 .172 

FEV1 
Recreational Athlete .893 15 .130 

Non-Athlete .959 15 .667 

PEFR 
Recreational Athlete .891 15 .120 

Non-Athlete .929 15 .264 

Strength Dom 
Recreational Athlete .973 15 .940 

Non-Athlete .951 15 .543 

Strength non-Dom 
Recreational Athlete .970 15 .914 

Non-Athlete .918 15 .183 

 
The table showed that there is a normal distribution for 

all the parameters among athletes and non-athletes. Thus, 
parametric tests were applied for further analysis.  
 
Table 3. 
Descriptive and inferential statistics between recreational athletes and non-ath-
letes for different parameters  

 Sport Types N Mean t Sig. (2-tailed) 

      

FVC 
Recreational Athlete 16 4.12 (.58) 

-3.007 .006* 
Non-Athlete 16 3.33 (.78) 

FEV1 
Recreational Athlete 16 3.60 (.79) 

2.221 .011* 
Non-Athlete 16 2.85 (.57) 

PEFR 
Recreational Athlete 16 5.73 (2.43) 

.218 .219 
Non-Athlete 16 4.61 (2.14) 

Strength Dom 
Recreational Athlete 16 53.00 (9.96) 

-3.039 .005* 
Non-Athlete 16 41.89 (8.73) 

Strength  
non-Dom 

Recreational Athlete 16 52.71 (10.93) 
3.255 .001* 

Non-Athlete 16 39.39 (6.70) 

* Significant at 0.05 level.  

 
Table 3 shows that there is a significant difference be-

tween recreational athletes and non-athletes for respiratory 
function parameters (FVC = t-3.00, p-.006 & FEV1= t-
2.221, p-.011), whereas PEFR is insignificant (t-218, p-
.219). The isometric strength is also significant between 
recreational athletes and non-athletes (Dominant arm = 
t—3.039, p-.005 & non-dominant arm= t-.255, p-.001).  

Table 4 showed that there is a significant positive rela-
tionship between respiratory parameters (FVC, FEV1, 
PEFR) and arm strength (Dominant and non-dominant) 
among players, except for the PEF parameter.  
Table 4. 
Relationship between respiratory parameters and arm strength among players.  

 FVC FEV1 FEV1FVC PEF 
Strength 

Dom 

FEV1 

Pearson  

Correlation 
.755**     

Sig. (2-tailed) .000     

PEFR 

Pearson  
Correlation 

.298 .626** .525**   

Sig. (2-tailed) .132 .000 .005   

Strength Dom 

Pearson  
Correlation 

.495** .427* .039 .236  

Sig. (2-tailed) .009 .026 .848 .236  

Strength non-
Dom 

Pearson  
Correlation 

.561** .540** .055 .309 .860** 

Sig. (2-tailed) .002 .004 .786 .117 .000 

** Significant at 0.01 level, * Significant at 0.05 level.  

 
Discussion  
 
Understanding the differences in respiratory functions 

and isometric strength between recreational athletes and 
non-athletes is an essential aspect of exercise physiology, 
performance improvement, and success in sports. This 
study attempts to determine the respiratory functions and 
isometric strength differences between recreational athletes 
and non-athletes. The finding of the study revealed that 
there is a significant difference between recreational ath-
letes and non-athletes for respiratory function parameters 
(FVC = t-3.00, p-.006 & FEV1= t-2.221, p-.011), 
whereas PEF is insignificant (t-218, p-.219). The isometric 
strength is also significant between recreation athletes and 
non-athletes. The current findings supported previous stud-
ies that have shown that athletes generally exhibit higher 
lung capacity in comparison to individuals who do not en-
gage in athletic activities. Vedala et al., (2013) also demon-
strated that the athletic group had higher mean values for 
FVC (88.0 ± 12.8%), FEV1 (86.8 ± 22.0%), FEV3 (86.5 
± 13.7%), PEFR (93.0 ± 12.8%), and FEV1/FVC ratio 
(92.1 ± 4.4%) compared to the non-athletic group. In the 
same direction, In the study conducted by Myrianthefs et 
al., (2014), which involved 276 athletes participating in dif-
ferent sports, the findings were similar to those found in 
our study. The authors revealed that the respiratory func-
tion parameters (VC, FVC, FEV1, and MVV) are better in 
athletes than in the general population and also the highest 
among athletes participating in water-based sports. 
Bernhardsen et al., (2023) found that swimmers and ball 
game athletes had greater average forced vital capacity and 
forced expiratory volume in one second when compared to 
the reference values estimated by the Global Lung Initiative 
equation. Rochat et al., (2022) conducted a review of the 
lung function characteristics of athletic swimmers. They 
discovered that these swimmers have superior expiratory 
flows and higher baseline lung volumes compared to indi-
viduals who are not athletes. Both genetic predisposition 
and adaptive reactions resulting from hard training contrib-
ute to this phenomenon. Regular participation in recrea-
tional physical sports activities can also enhance the synthe-
sis of contractile proteins, such as actin and myosin. An ath-
lete's respiratory function may be enhanced compared to 
that of non-athletes due to increased muscle contraction 
strength. This improvement is attributed to changes in lung 
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muscle strength, expansion, elasticity, and balance (Vedala 
et al., 2013). Mahotra et al., (2017) reported that the force 
vital capacity in athletes was markedly greater compared to 
non-athletes. Engaging in muscular exercise enhances the 
frequency and intensity of breathing and enhances FVC, ox-
ygen consumption, and the rate of diffusion. Gowhar & 
Jaan, (2019) demonstrated that athletes engaging in rigor-
ous physical training experience enhanced respiratory func-
tion in comparison to individuals who do not participate in 
athletic activities. Multiple Indian research has demon-
strated that the length of physical activity impacts respira-
tory function.  

The analysis of isometric strength differences between 
recreational athletes and non-athletes provides valuable in-
sights into the physiological changes brought about by con-
sistent athletic training compared to a sedentary way of life. 
The result of this study showed that the isometric strength 
was significant (Dominant arm = t—3.039, p-.005 & non-
dominant arm= t-.255, p-.001) between athletes and non-
athletes. The findings are consistent with the findings of 
others, as Trajkov et al., (2018) investigate the isometric 
strength of hand muscles in older women who are physically 
active compared to those who are sedentary. Their research 
indicates that there were significant differences in maximal 
force between the two groups. However, it does emphasize 
that physically active individuals had a greater rate of force 
development and muscular strength. This implies that the 
maximum strength during static contractions may vary sig-
nificantly between individuals who participate in sports and 
those who do not. Giles et al., (2006) present a thorough 
examination of the physiology of rock climbers, emphasiz-
ing that although the overall hand strength of climbers does 
differ significantly from that of the general population, top 
climbers have notably higher relative hand strength when 
corrected for body mass. This investigation emphasizes the 
significance of taking body composition into account when 
assessing hand strength measurements in athletes compared 
to non-athletes. Eastwood et al., (2001) showed that en-
durance athletes have higher inspiratory muscular endur-
ance compared to inactive individuals. This is not due to 
stronger respiratory muscles but rather because they have a 
more beneficial breathing pattern during exercises that in-
clude breathing against resistance. This discovery empha-
sizes the importance of sensory conditioning in improving 
overall strength by optimizing respiratory mechanics. 
Zwolski et al., (2017) present indirect evidence indicating 
that engaging in structured physical activity improves mus-
cular strength in individuals of different age groups. The 
study's results indicate that engaging in resistance training 
might enhance overall muscle fitness, including handgrip 
strength. This improvement in muscle strength may help 
explain the difference observed between athletes and non-
athletes. 

Much research has examined the relationship between 
isometric muscular strength and respiratory functions. A 
systematic review conducted by Mgbemena et al., (2022) 
revealed a significant positive relationship between hand 

grip strength and respiratory function measurements, such 
as forced expiratory volume in one second. It forced vital 
capacity in both healthy and unhealthy populations. Zhu et 
al., (2020) study examined Chinese people without cardio-
pulmonary disease and found significant positive correla-
tions between handgrip muscle strength and vital capacity, 
as well as forced expiratory volume in one second. This sug-
gests that increased muscle strength may improve respira-
tory efficiency. Zhao et al., (2023) employed Mendelian 
randomization to investigate the causal relationship be-
tween isometric muscle strength and respiratory function. 
They utilized genetic data from extensive cohorts for their 
analysis. The study demonstrated that there are positive 
causal relationships between genetically determined hand-
grip isometric muscle strength, and both forced vital capac-
ity with an odds ratio of 1.519 and forced expiratory vol-
ume in one second with an odds ratio of 1.486. This finding 
supports the concept that muscle strength has a direct im-
pact on respiratory capacity. The existing studies strongly 
confirm a significant correlation between respiratory func-
tion and hand isometric strength in different groups. There 
is a positive correlation between stronger handgrip isomet-
ric strength and better respiratory functions. This means 
that having a stronger handgrip is associated with higher 
FEV1 and FVC values, which indicate increased respiratory 
efficiency. This is likely because having stronger muscles 
overall, including the respiratory muscles, contributes to 
better respiratory health. 

This study has some limitations due to the design of this 
cross-sectional study; it is not possible to establish causa-
tion, but the finding can be verified through prospective 
studies in the future. The data provided by recreational ath-
letes and non-athletes was based on their reports, and we 
did not have any reliable source to verify the information. 
The sample size was small and limited to the types of sports 
population. Furthermore, we did not employ the grip 
strength measurement protocols endorsed by the American 
Society of Hand Therapists or the South Hampton group. 

  
Conclusion  
 
The result of the study demonstrates significant differ-

ences in respiratory function and isometric strength be-
tween recreational athletes and non-athletes, which might 
be due to differences in levels of participation in recrea-
tional sports activities, physical activity and specific training 
programs. Athletes usually demonstrate exceptional iso-
metric strength as a result of regularly participating in ex-
ercises aimed at improving muscular function. However, 
those who are not involved in athletic activities might make 
substantial advancements by following well-organized re-
sistance training regimens. Future research should priori-
tize doing longitudinal studies that compare the effects of 
various sports disciplines on isometric strength. This will 
help provide a clearer understanding of the links between 
these factors. 
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