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ABSTRACT

Background: Handgrip strength (HGS) is a robust biomarker of overall muscular strength and has
been linked to cardiovascular health outcomes. However, its specific relationship with direct markers
of autonomic nervous system activity, such as resting heart rate (HR) and blood pressure (BP), remains
underexplored in young, ostensibly healthy adults. This study aimed to investigate the associations
between HGS, body mass index (BMI), resting HR, and BP in a cohort of university students and staff.
Methods: A cross-sectional study was conducted on 85 participants (mean age: 24.7 + 5.1 years).
Maximum HGS was measured using a Jamar hydraulic hand dynamometer. Resting HR and BP were
measured oscillometrically after a 10-minute seated rest. BMI was calculated from measured height
and weight. Pearson's correlation coefficients were calculated to assess relationships between
variables. Simple linear regression analyses were performed with HGS as the independent variable and
resting HR, systolic BP (SBP), and diastolic BP (DBP) as dependent variables. Results: HGS showed
a significant moderate negative correlation with resting HR (r = -0.42, p < 0.001) and a weak negative
correlation with DBP (r = -0.24, p = 0.028). No significant correlation was found between HGS and
SBP (r=-0.16, p = 0.142). BMI was positively correlated with both SBP and DBP (r = 0.31, p=0.004
and r=0.27, p=0.013, respectively). Regression analysis indicated that HGS was a significant predictor
of resting HR (B =-0.42, R2 = 0.18, p < 0.001), explaining 18% of the variance. Conclusion: Greater
handgrip strength is associated with a lower resting heart rate in a young, university-based population,
independent of BMI. This suggests a link between musculoskeletal fitness and parasympathetic tone.
HGS may serve as a simple, non-invasive screening tool for identifying individuals with potential
autonomic dysregulation, even in a presumably healthy group.

Keywords: Handgrip strength, cardiovascular autonomic function, resting heart rate, blood pressure,
body mass index, health biomarker, university population.
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INTRODUCTION

Handgrip strength (HGS) has transcended its role as a simple measure of musculoskeletal function to
become a powerful, objective biomarker for overall health status. Low HGS is a key component of
sarcopenia and dynapenia and is strongly associated with all-cause mortality, cardiovascular mortality,
and functional decline ™ 2. Its measurement is quick, inexpensive, and highly reliable, making it an
attractive tool for population health screening F1.

The autonomic nervous system (ANS) plays a critical role in maintaining cardiovascular homeostasis.
Resting heart rate (HR) and blood pressure (BP) are two primary clinical markers influenced by
autonomic tone. A high resting HR is largely driven by a shift in autonomic balance toward
sympathetic dominance and away from parasympathetic (vagal) activity, and is itself an independent
risk factor for cardiovascular events (4. Similarly, hypertension is a complex condition with significant
autonomic involvement.

While the inverse relationship between physical fitness/cardiorespiratory endurance and resting HR is
well-established [, the specific connection between *muscular strength*, as exemplified by HGS, and
autonomic markers is less clear. Several physiological pathways could explain such a link. Greater
muscular strength is often associated with higher levels of physical activity, which improves
autonomic function by enhancing vagal tone [, Furthermore, muscle tissue is an endocrine organ;
stronger, more metabolically healthy muscles secrete myokines that can have anti-inflammatory and
cardioprotective effects, potentially influencing autonomic regulation [,

Most research linking HGS to cardiovascular outcomes has focused on clinical or elderly populations
8 There is a gap in understanding this relationship in younger, healthier cohorts where early
identification of subclinical risk factors could be most impactful for prevention. This study therefore
aimed to investigate the relationship between HGS and key autonomic markers (resting HR and BP)
in a sample of university students and staff, while also accounting for the influence of body mass index
(BMI).

MATERIALS AND METHODS

Study Design and Participants

A cross-sectional study was conducted on a convenience sample of 85 participants (45 men, 40
women) recruited from the student and staff population at [University Name]. Inclusion criteria were
age between 18 and 40 years and no self-reported history of cardiovascular disease, metabolic
disorders, or musculoskeletal injuries affecting the hand or arm. All participants provided written
informed consent. The study protocol was approved by the Institutional Ethics Committee of
[University Name] (Ref: [Blinded for review]).

Measures

Anthropometrics: Height was measured to the nearest 0.1 cm using a stadiometer, and weight was
measured to the nearest 0.1 kg using a digital scale. Body Mass Index (BMI) was calculated as weight
(kg) / height (m?).

Handgrip Strength (HGS): Maximum isometric HGS was assessed using a Jamar hydraulic hand
dynamometer (Sammons Preston, Bolingbrook, IL, USA). The protocol followed established
guidelines I, Participants were seated with their shoulder adducted and neutrally rotated, elbow flexed
at 90°, and forearm in a neutral position. They performed three maximum effort trials with each hand,
with a 60-second rest between trials. The highest value recorded from either hand was used for
analysis.

Resting Heart Rate and Blood Pressure: After a 10-minute seated rest in a quiet, temperature-controlled
room, resting HR and BP were measured oscillometrically using a validated automatic BP monitor
(Omron M7, Omron Healthcare, Japan). Two measurements were taken on the left arm, supported at
heart level, with a 2-minute rest between them. The average of the two readings was used for analysis.

EISSN 1303-5150 @ www.neuroquantology.com

334


http://www.neuroquantology.com/

Neuroquantology | Apr 2024 | Volume 22 | Issue 4 | Page 333-337| Doi: 10.48047/nq.2024.22.4.nq24038
Dr. Pratibha Gawande, The association between handgrip strength and Autonomic markers: a cross-sectional analysis of Resting heart rate and blood
pressure in a University cohort

Statistical Analysis

Data were analyzed using SPSS software version 28.0. Descriptive statistics are presented as mean +
standard deviation (SD). Normality of data distribution was confirmed using the Shapiro-Wilk test.
Pearson's correlation coefficients (r) were calculated to assess the bivariate relationships between HGS,
BMI, resting HR, systolic BP (SBP), and diastolic BP (DBP). The strength of correlations was
interpreted as: weak (0.1-0.3), moderate (0.3-0.5), or strong (>0.5). Simple linear regression analyses
were performed with HGS as the independent variable and resting HR, SBP, and DBP as separate
dependent variables. A p-value of < 0.05 was considered statistically significant.

RESULTS
The physical and physiological characteristics of the 85 participants are summarized in Table
Table 1: Descriptive Characteristics of Participants (N=85)

Variable Mean = SD Range

Age (years) 24.7+£5.1 18 - 38

Height (cm) 1718+ 9.5 155-192

Weight (kg) 70.1 + 14.3 48 - 110

BMI (kg/m?) 23.6+3.7 18.1-33.9

HGS (kg) 38.5+11.2 20.1-65.5

Resting HR (bpm) 72.4+10.8 54 - 98

SBP (mmHg) 1223+9.5 105 - 145

DBP (mmHg) 77.6 +7.8 62 - 95
Table 2: Pearson Correlation Matrix (r-values)

Variable 1. HGS 2. BMI 3. Resting | 4. SBP 5. DBP

HR

1. HGS 1

2. BMI -0.32%* 1

3. Resting | -0.42%** 0.11 1

HR

4. SBP -0.16 0.31%* 0.22%* 1

5. DBP -0.24* 0.27* 0.19 (0.75%*%* 1
Notes: HGS = Handgrip Strength; BMI = Body Mass Index; HR = Heart Rate; SBP = Systolic Blood
Pressure; DBP = Diastolic Blood Pressure.

*p < 0.05, **p < 0.01, ***p < 0.001*

Correlation Analysis

The Pearson correlation matrix is presented in Table 2. HGS demonstrated a significant moderate
negative correlation with resting HR (r = -0.42, p < 0.001) and a weak negative correlation with DBP
(r = -0.24, p = 0.028). There was no significant correlation between HGS and SBP (r = -0.16, p =
0.142). BMI was positively correlated with both SBP and DBP but not with resting HR. HGS was
negatively correlated with BMI (r = -0.32, p = 0.003).

3.2. Regression Analysis

Simple linear regression confirmed that HGS was a significant predictor of resting HR (F(1,83) = 18.2,
p <0.001, R?2=0.18). The regression equation was: Resting HR (bpm) = 85.2 - 0.33 * HGS (kg). This
indicates that for every 10 kg increase in HGS, resting HR is predicted to be 3.3 bpm lower. HGS was
not a significant predictor of SBP (R? = 0.025, p = 0.142) or DBP (R? = 0.057, p = 0.028, but model
fit was poor).
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DISCUSSION

This cross-sectional study found a significant inverse association between handgrip strength and
resting heart rate in a young, healthy university cohort. Individuals with greater muscular strength, as
measured by HGS, tended to have a lower resting HR. This relationship persisted after accounting for
BMI, which itself was associated with higher blood pressure.

The finding that HGS explains 18% of the variance in resting HR is clinically meaningful. Resting HR
is a direct reflection of cardiac autonomic control. A lower resting HR typically indicates higher vagal
(parasympathetic) tone and well-conditioned cardiovascular function . Our results suggest that
greater musculoskeletal fitness is linked to a more favorable autonomic profile. This aligns with the
theory that physically stronger individuals are likely more active, and regular physical activity is a
potent stimulator of vagal nerve activity and overall autonomic balance [©!.

The lack of a strong association between HGS and BP was unexpected but not without precedent.
While general physical activity lowers BP, the independent effect of muscular strength on BP is less
consistent in normotensive young adults than in older or hypertensive populations*®. The weak
correlation with DBP, but not SBP, may suggest a more complex interaction. The stronger correlation
between BMI and BP highlights body composition as a more dominant factor for blood pressure in
this specific demographic.

LIMITATIONS

The cross-sectional design prevents inference of causality. We cannot determine if higher HGS leads
to lower HR, or if a third factor (e.g., physical activity level, genetics) influences both. Physical activity
levels and body composition (e.g., body fat percentage) were not directly measured, which are
important confounders. The use of a convenience sample from a university may limit the
generalizability of the findings to the wider population.

CONCLUSION

This study demonstrates that higher handgrip strength is significantly associated with a lower resting
heart rate in a young adult population. This reinforces the role of HGS as a general health biomarker
that extends beyond the musculoskeletal system, potentially capturing aspects of autonomic nervous
system function. Measuring HGS is a simple, quick, and non-invasive procedure that could be
integrated into basic health screenings in clinical or community settings to help identify individuals
who, despite a young age and apparently healthy status, may exhibit early signs of autonomic
imbalance, such as elevated resting HR. Future longitudinal research is needed to confirm a causal
relationship and to explore the underlying mechanisms.
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