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Abstract. Background: Physical activity (PA), Body Mass Index (BMI), and Hand Grip Strength (HGS) collectively form integral components in gauging
health and well-being. PA, spanning daily activities to structured exercise, influences body composition by expending energy, reducing fat stores,
and enhancing muscle mass. BMI provides a standardized measure for assessing weight status, transcending age and gender, while HGS serves
as a robust indicator of overall muscle potency. Understanding the interplay between these factors is crucial for comprehensive health assessment.
Objective: To assess the correlation between PA, BMI, and HGS in early years of Allied Health Science undergraduates at the University of Peradeniya.
Methodology: A descriptive cross-sectional design was employed, encompassing 212 second-year undergraduates from various Allied Health Science
disciplines. Data collection included demographic information, anthropometric measurements, BMI assessment, PA level using International Physical
Activity Questionnaire (IPAQ) short form and HGS evaluation using a hand dynamometer. Spearman’s correlation test elucidated associations between
PA, BMI, and HGS. Results: Significant positive correlations were observed between PA and HGS on both dominant (r=0.535) and non-dominant sides
(r=0.546), indicating increased PA associated with enhanced HGS. A weak positive correlation emerged between BMI and HGS on both sides (r=0.282
dominant, r=0.276 non-dominant), highlighting a subtle connection. A very weak positive correlation was found between PA and BMI (r=0.144),
emphasizing multifaceted influences on BMI. Conclusion: This investigation elucidates nuanced correlations among PA, BMI, and HGS in early health
science graduates. The findings underscore the importance of holistic perspectives in health-related data interpretation. These insights inform targeted
interventions to enhance PA and well-being among Health Sciences graduates, with broader implications for public health.
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Xawini Mapxypanri Bipxascinxe, Ectep Jlisnare

KOPENALIA MDX ®13M4HOH AKTUBHICTHO, IHAEKCOM MACW TIJIA TA CUJIOH CTUCKY PYKW B MEPLUI POKW HABYAHHA CTYJIEHTIB
MEAWYHUX HAYK

AHoTauis. [Tepegymosn: disnyHa akTusHicTb (PA), iHgeke macu Tina (IMT) 1a cuna ctucky pyku (CCP) € HeBig’€éMHUMU KOMMOHEHTAMW OLHKI
3[10pOB’A Ta camonoyyTTa. DA, L0 OXONHOE NOBCAKAEHHY AiNbHICTb Ta CTPYKTYPOBAHI (Di3NyHi BNpaBu, BAAIMBAE HA CKNaf, Tina, BUTPA4akym eHeprito,
3MEHLLIYKYY 3anacu Xupy Ta 306inbLuytoyu M’a30By macy. IMT € cTaHAapTU30BaHUM NMOKA3HNKOM 191 OLIHKI BAarOBOr0 CTaTyCy He3asnexHo Bif BiKy Ta
ctari, Toi gk CCP cnyrye HagiHUM iHANKAaTOPOM 3aranbHoi M’930B0i cunn. Po3ymiHHS B3aemofii MiXX LyMun (hakTopami Mae BUpillabHEe 3HAYEHHA
AN KOMNAEKCHOI OLHKN CTaHy 380p0B’s. MeTa gocnimkeHHs — ouiHuTh Kopensuito Mixx @A, IMT ta CCP y cTyaeHTIB nepLumx Kypcie cnewianbHOCTI
«Hayku npo 3gopos’s» B YHiBepcuTeTi MepapaeHii. Metogonoris: 6yno 3acToCOBaHO ONWUCOBMIA OM3alH Pi3HNUX FPyn, AKMA oxonue 212 CTydeHTiB
APYroro Kypcy, fiki BUBYanu pisHi AMCLMMAIHK CYMDKHUX HAyK Npo 340poB’s. 36ip AaHWX BKKYaB femorpadivHy iHDopmaLito, aHTPONOMETPUYHi
BIUMIpOBaHHS, OLiHKY IMT, BUB4YEHHS piBHSA (Di3NYHOI aKTUBHOCTI 32 JONOMOr0H KOpoTKOoi hopmi MidKHapOAHOTO ONMTYBaNbHIKA PyXOBOi aKTUBHOCTI
(IPAQ) Ta ouiky GCP 3a monomoroto pyyHoro AuHamomertpa. KoediuieHT paHrosoi kopensuii CnipmeHa Bussue 38’30k M @A, IMT ta CCP.
Pe3ynbratu; 3Ha4Hi NO3NTNBHI 3B’A3KK cnocTepiranucs Mixx ®A t1a CCP gk Ha fomiHaHTHIN (r=0,535), TaK i Ha HeOMiHaHTHI cTOpOHI (r=0,546), wo
BKasye Ha Te, Wo nigsuLieHa GA acouitoeTbes 3 nigsuleHoto CCP. Cnabkuit no3uTuBHMIA 38’330k BUABNEHO MiX IMT Ta CCP 3 060X cTopiH (r=0,282
JOMiHaHTHa CTOPOHa, r=0,276 HeaOMiHaHTHA CTOPOHA). [yxKe cnabka no3uTueHa Kopensuis 6yna sussneHa mix ®A ta IMT (r=0,144), wo nigkpecntoe
6aratorpaHHuii Bnnue Ha IMT. BucHoBOK: BOCAILKEHHS BCTAHOBIUNO HioaHcy kopensauii mix @A, IMT ta CCP y cTyaeHTiB MONOALWNX KyPCiB MeAUYHUX
thakynbteTiB. OTpuMaHi pe3ynsTaTi NigKPECNHKTh BAXMBICTb LiMICHOr0 Nigxody A0 iHTepnpeTauii JaHnX, noB’a3aHnX 3i 340poB’aMm. Lli BUCHOBKK
[0MOMOXYTb PO3POOUTM LiNIbOBI 3aX04u, CPAMOBAHI HA NiABWLLEHHS PiBHA (Pi3UYHOI aKTWBHOCTI Ta MOKpPALLEHHS CaMOMOYyTT Cepef CTYAEHTIB
MeN4HNX (DaKynbTeTiB, O NO3MTUBHO BNAMBATUME HA FPOMACLKE 3[0POB’S.

KntoyoBi cnoBa: (pisn4Ha akTUBHICTb, IHAEKC MAcK Tina, cuna CTUCKY PYKW, CyMDKHI MEAUYHI HAYKW, CTYAEHTN.

Introduction

Physical Activity, Body Mass Index and Hand Grip Strength

Physical activity (PA), encompassing a spectrum of move-
ments from daily tasks to structured exercise, is instrumental in
shaping body composition (Maddison et al., 2007). Increased
activity levels lead to higher energy expenditure, consequently
reducing fat stores and enhancing muscle mass (Westerterp,
2015). The International Physical Activities Questionnaire
(IPAQ) provides a standardized framework for categorizing
activity levels, highlighting the importance of maintaining an
active lifestyle for optimal health outcomes (Maddison et al.,
2007). Body Mass Index (BMI) serves as a valuable tool in as-
sessing an individual’s weight status in relation to their height
(Khanna et al., 2022). It offers insights into overall health and
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nutritional well-being, categorizing individuals into under-
weight, normal weight, overweight, or obese (Khanna et al.,
2022). Despite its widespread application, BMI values tran-
scend age and gender, allowing for a universal assessment
of weight status (Gutin & Hill, 2019) Grip strength, denoted
as Hand Grip Strength (HGS), encompasses the force exerted
by the hand to grasp, pull, or suspend an object (Lameira et
al., 2019). This metric stands as a dependable gauge for eval-
uating the operational proficiency of the hand and its gripping
capabilities (Lameira et al., 2019). Age, gender, BMI, and hand
dominance are among the various factors known to influence
these values (Ertem et al., 2005). Additionally, the robustness
of skeletal muscles hinges on an array of elements, includ-
ing physique, composition, physical exertion, and hormonal
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milieu. (Ertem et al., 2005) HGS serves as an encompassing
reflection of overall muscle potency and physical fitness, thus
emerging as a potent indicator of bodily strength (Lameira et
al., 2019). HGS provides valuable insights into overall muscle
potency and PA, making it a potent indicator of bodily strength
(Lameira et al., 2019).

Relationship between Physical Activity and Body Mass Index

One previous study underscores the inverse relationship
between PA and BMI, with heightened activity levels corre-
lating with lower susceptibility to cardiac injury and obesity
(Strasser, 2013). This phenomenon is particularly pertinent in
combatting the rising prevalence of obesity, especially among
females. Encouraging PA emerges as a pivotal strategy in
mitigating surplus body fat and promoting overall physical
well-being (Romieu et al., 2017).

The Influence of Physical Activity on Hand Grip Strength

Studies consistently demonstrate significantly lower HGS
among sedentary individuals compared to their physically ac-
tive counterparts engaged in regular sports activities (Park et
al., 2020). This reinforces the utility of HGS in identifying sed-
entary tendencies within a population and predicting suscep-
tibility to non-communicable ailments. However, it is impera-
tive to consider various influencing factors when interpreting
HGS values (Ramesh & Kosalram, 2023).

The Intersection of Body Mass Index and Hand Grip
Strength

While some studies suggest an inverse correlation be-
tween BMI and HGS (Dhananjaya et al., 2017; Wen et al.,
2022), others propose a positive correlation between BMI and
HGS (Liao, 2016; Park et al., 2020). The relationships between
these parameters remain a subject of ongoing investigation.
This study seeks to bridge this gap by undertaking a compre-
hensive comparative analysis, shedding light on the nuanced
interplay between BMI, HGS, and HGE among early health sci-
ence graduates.

Understanding the intricate relationships between PA,
BMI, and HGS is of paramount importance in promoting ho-
listic health among early health science graduates. This study
endeavors to contribute to the growing body of knowledge in
this field, ultimately paving the way for more targeted inter-
ventions and strategies to optimize health outcomes in this
demographic. Through a comprehensive analysis, we aim to
unravel the multifaceted interactions that underlie these vital
health parameters, ultimately advancing our understanding of
holistic health in early health science graduates.

Justification

The assessment of the correlation between physical activi-
ty (PA), body mass index (BMI), and hand grip strength (HGS)
in the early years of Allied Health Science undergraduates at
the University of Peradeniya is of paramount importance for
several compelling reasons. Firstly, understanding these in-
tricate relationships is essential in promoting comprehensive
health and well-being among students pursuing careers in the
allied health sciences. These disciplines play a critical role in
the healthcare sector, requiring practitioners to possess both
physical aptitude and academic prowess. By examining the
associations PA, BMI, and HGS, we aim to provide valuable
insights that can inform tailored interventions and training
programs, ultimately enhancing the overall proficiency and
resilience of these future healthcare professionals.
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The selection of Allied Health Science undergraduates at
the University of Peradeniya serves as an ideal cohort for
this study due to the institution’s comprehensive curriculum
that encompasses a diverse range of disciplines including
Radiography/Radiotherapy, Physiotherapy, Nursing, Phar-
macy, and Medical Laboratory Sciences. This inclusivity en-
sures that the research findings will be broadly applicable
across the spectrum of allied health professions, enriching
the collective knowledge base of the field. Furthermore, tar-
geting students in their second year, before the initiation of
clinical practice in their third year, allows us to capture a
baseline assessment of their physical health status. This ear-
ly-stage assessment empowers us to implement preventive
measures and tailored interventions that can significantly
impact the long-term health and effectiveness of these bud-
ding healthcare practitioners. The University of Peradeniya’s
esteemed reputation for academic excellence and research
provides an optimal environment for conducting this study,
offering access to state-of-the-art facilities and a diverse
student population, thereby ensuring the robustness and va-
lidity of our findings.

Objective

To assess the correlation between physical activity (PA),
body mass index (BMI), and hand grip strength (HGS) in the
early years of Allied Health Science undergraduates at the Uni-
versity of Peradeniya.

Methodology

The study employed a descriptive cross-sectional design,
aimed at investigating the correlation between physical activi-
ty (PA), body mass index (BMI), and hand grip strength (HGS)
among second-year undergraduates within the Faculty of Al-
lied Health Sciences at the University of Peradeniya. The study
was conducted exclusively within the premises of the Faculty
of Allied Health Sciences at the University of Peradeniya, pro-
viding a controlled and focused setting for data collection.

The target population for this study comprised all sec-
ond-year undergraduates enrolled in the Faculty of Allied
Health Sciences at the University of Peradeniya. This com-
prehensive approach ensured a representative sample that
encapsulated the diversity of students across the five depart-
ments, including Nursing, Pharmacy, Physiotherapy, Radiog-
raphy/Radiotherapy, and Medical Laboratory Sciences. Inclu-
sion criteria were established to ensure the participants met
specific eligibility requirements. Participants were required to
be registered undergraduates of the Faculty of Allied Health
Sciences and fall within the age range of 20 to 30 years. Ex-
clusion criteria were applied to mitigate potential confounding
factors. Undergraduates with chronic illnesses or disabilities,
those actively participating in University or other-level sports
teams, and those engaged in regular physical exercise rou-
tines were excluded from the study.

Permission to conduct the study was obtained from the re-
spective department heads within the Faculty of Allied Health
Sciences. From the pool of consenting participants who met
the inclusion criteria, the sample was selected from each de-
partment for data collection. Data collection was facilitated
through a structured data collection sheet, divided into two
main sections. The first section gathered demographic infor-
mation, including age, gender, department, anthropometric
measurements, BMI, and handedness, disability, or chronic
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illness and PA level using International Physical Activity Ques-
tionnaire (IPAQ) short form. The second section was dedicat-
ed to assessing HGS, a pivotal metric for evaluating muscular
strength. HGS measurements were obtained using a hand dy-
namometer, with three consecutive measurements taken per
hand, allowing a 30-second rest period between each meas-
urement. This approach followed established protocols for ac-
curate and reliable grip strength assessment. Ethical clearance
for the study was obtained from the Ethics Review Committee
of the Faculty of Allied Health Sciences at the University of
Peradeniya, ensuring the protection of participants’ rights and
confidentiality. All collected data were securely stored, and in-
dividual participant details were kept strictly confidential, in
compliance with ethical guidelines.

Results

The study involved the analysis of data obtained from
212 graduates in the field of Health Sciences from the Uni-
versity of Peradeniya. The subjects were from Medical Lab-
oratory Sciences (n=28), Nursing (n=48), Pharmacy (n=28),
Physiotherapy (n=46) and Radiography/Radiotherapy (n=62)
departments. There were 61 male undergraduates and 151 fe-
male undergraduates recruited for the study. Among them,
199 students’ dominant hand was right, and 13 students’
dominant hand was left. The average age of the participants
was 23 + 1 year. The demographic attributes of the study co-
hort are presented in Table 1.

Correlation between PAL, BMI and Hand Grip Strength

The results of Spearman’s correlation test for correlation
between PAL, BMI and HGS is presented in Table 2.

Spearman’s correlation coefficient (r) is a statistical metric
used to quantify the degree of a monotonic association be-
tween paired data points. These are the cut off marks for the
correlation coefficient (Alsaqr, 2021).

.00-.19: Very Weak

.20-.39: Weak

.40-.59: Moderate

.60-.79: Strong

.80-1.0: Very Strong

The findings from Table 2 revealed that there was a mod-
erate positive correlation between PA level and hand grip
strength on the dominant and non-dominant sides (domi-
nant side r=0.535, p value<0.05; non-dominant side r-0.546,
p value<0.05). Also there was a weak positive correlation
between BMI and HGS on both dominant and non-dominant
sides (dominant side r=0.282, p value<0.05; non-dominant
side (r=0.276, p value<0.05). There was a very weak positive
correlation between PA level and BMI (r=0.144, p value<0.05).

Discussion

The primary aim of this investigation was to assess the
correlation between physical activity (PA), body mass in-
dex (BMI), and hand grip strength (HGS) in the early years
of Allied Health Science undergraduates at the University of
Peradeniya.

Previous research emphasized a robust connection be-
tween physical activity and various attributes such as body
strength, shape, size, form, BMI and overall structure of an
individual (Malina et al. 1987; Ross & Rdsblad 2002). Align-
ing with this established literature, the present study further

Table 1

Demographic characteristics of the participants

Age Height (m) Weight Body Mas_s HGS in Dominant HGS in nondominant
(vears) (kg) Index (kgm-?) hand (kg) hand (kg)
Male(N=61) Mean 22.77 1.6359 | 59.7138 22.4472 38.8494 37.2108
Std. Deviation 739 .07469 | 7.73795 3.45207 6.60409 6.69930
Range 3 .29 36.00 14.34 36.00 28.50
Female(N=151) [Mean 22.83 1.5525 | 52.4404 21.9344 19.9636 18.3610
Std. Deviation 752 .06218 | 8.76447 3.49673 7.39535 6.95991
Range 4 45 56.00 18.70 57.80 49.07
Total (N=212) |Mean 23 1.58 54.53 22.08 25.4 23.78
Std. Deviation 1 .08 9.08 3.48 11.17 10.97
Range 4 .55 56 17.70 57.8 49.07
HGS, Hand Grip Strength
Table 2

Correlation between PAL and BMI, and HGS (N = 212)

HGS in dominant side HGS in nondominant side

p-.000" p-.000"
PAL r-.535 546

p=.000" p=.036"
e r=0.282 r=0.276

BMI, BodyMass Index; HGS, Hand Grip Strength; PAL, Physical Activity Level, ** p<0.05 Correlation is significant at the 0.01 level (2-tailed),
* p<0.05 Correlation is significant at the 0.05 level (2-tailed)
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substantiates these associations by revealing a significant
positive correlation between PA, BMI, and both dominant
and nondominant HGS across male and female students.
This correlation may be attributed, in part, to physiological
mechanisms that underscore the intricate relationship be-
tween PA and body composition. For instance, regular PA
has been shown to influence muscle mass and fat distribu-
tion, both of which contribute to variations in BMI and grip
strength (Matei et al., 2023). The engagement in PA stim-
ulates muscle protein synthesis, leading to muscle hyper-
trophy and increased strength over time. Simultaneously,
it promotes the oxidation of fatty acids, reducing adipose
tissue and positively influencing BMI (Distefano & Good-
paster, 2018).

Additionally, exercise can enhance cardiovascular health,
potentially influencing the overall physiological efficiency that
manifests in improved HGS. Aerobic activities, in particular,
contribute to increased blood flow, optimizing nutrient and ox-
ygen delivery to the muscles (Nystoriak & Bhatnagar, 2018).
This vascular enhancement not only supports muscle function
during exercise but also contributes to the overall endurance
and strength observed in grip measurements(Pollock et al.,
2000). Improved cardiovascular fitness may also positively
impact the functioning of the neuromuscular system, leading
to better coordination and control, further enhancing HGS
(Pollock et al., 2000).

These findings suggest that beyond the observed statisti-
cal correlations, there exist intricate physiological reasons for
the interplay between PA, BMI, and HGS, providing a more
comprehensive understanding of the complex connections
among these factors.

Our findings, illuminate a moderate positive correlation
between PA level and HGS on both the dominant (r = 0.535,
p < 0.05) and non-dominant sides (r = 0.546, p < 0.05). This
denotes that heightened levels of PA are associated with in-
creased hand grip strength among Health Sciences graduates.
Notably, a weak positive correlation emerged between BMI and
HGS on both dominant (r = 0.282, p < 0.05) and non-dominant
sides (r = 0.276, p < 0.05). This weak association aligns with
existing literature, suggesting a complex interplay between
BMI and muscle strength (Morse & Onambe, 2016).

On top of that, a very weak positive correlation was dis-
cerned between PA level and BMI (r = 0.144, p < 0.05), high-
lighting a minimal association between PA level and BMI.
This finding underscores the multifaceted nature of factors
influencing BMI (Mahmoud, 2022). This indicates that BMI
is influenced by a complex interplay of various factors be-
yond just PA levels. Factors such as dietary habits, genetic
predispositions, metabolic rates, and other lifestyle elements
may collectively contribute to the observed variations in BMI
(Mahmoud, 2022).

While our statistical findings reveal these correlations,
delving into the physiological aspects provides a deeper un-
derstanding of the observed relationships. The positive cor-
relation between PA level and HGS could be attributed to the
physiological adaptations induced by regular PA, including
increased muscle mass, improved neuromuscular coordi-
nation, and enhanced overall muscle function (Shah et al.,
2022). Similarly, the weak positive correlation between BMI
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and HGS may reflect the influence of body composition on
muscle strength, where individuals with higher muscle mass,
possibly resulting from increased PA, tend to exhibit stronger
hand grip (Mahmoud, 2022).

Moreover, the minimal association between PA level and
BMI suggests that factors beyond PA contribute significantly
to variations in BMI. Physiologically, this could be explained
by the intricate balance between energy expenditure through
PA and energy intake from dietary habits and other metabolic
processes (Liao, 2016). Genetic predispositions and individual
metabolic rates further contribute to the complexity of BMI
regulation (Lad et al., 2012). These physiological insights en-
rich our understanding of the correlations observed, empha-
sizing the need for a holistic perspective that considers both
lifestyle and inherent factors in interpreting the relationships
among PA level, HGS, and BMI in Health Sciences graduates
(Lad et al., 2012).

These results hold significant implications, particularly
in the context of early undergraduate education. The positive
correlation between PA level and HGS suggests that incor-
porating PA into educational programs may contribute to the
development of HGS in Health Sciences students. This insight
could inform curriculum planning, encouraging institutions to
integrate PA initiatives that not only promote overall health but
also potentially enhance specific physical attributes like hand
grip strength, which could be beneficial for future healthcare
professionals.

Considering the weak positive correlation between BMI
and HGS, it becomes essential to explore whether targeted ex-
ercise programs designed to improve muscle strength could
have positive effects on BMI regulation. This opens avenues
for further research into the potential use of HGS as an out-
come measure in exercise interventions aimed at managing
body composition.

Moreover, the minimal association between PA level and
BMI underscores the need for a holistic approach to address
factors influencing BMI beyond PA levels. This emphasizes the
importance of incorporating comprehensive lifestyle interven-
tions in educational settings, encompassing dietary education,
genetic awareness, and metabolic health promotion to effec-
tively manage BMI among Health Sciences graduates.

Conclusion

In conclusion, the present investigation has unveiled a
nuanced spectrum of correlations within our cohort of Health
Sciences graduates. We observed a moderate positive cor-
relation between Physical Activity Level (PAL) and hand grip
strength (HGS) on both dominant and non-dominant sides.
Additionally, a weak positive correlation manifested between
Body Mass Index (BMI) and HGS across both dominant and
non-dominant sides. Furthermore, a very subtle positive cor-
relation was identified between PAL and BMI.

These findings underscore the imperative of embracing
a comprehensive perspective when deciphering and situat-
ing health-related data. The intricate associations uncovered
here not only contribute to the existing body of knowledge but
also hold potential implications for devising interventions and
strategies geared towards enhancing PA and overall well-be-
ing among Health Sciences graduates and, by extrapolation,
the wider population.
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