ATHENA - HEALTH & RESEARCH JOURNAL

2025 « Volume III « Special Issue

Association between handgrip strength and
whole-body derived bone mineral density in adults:

A cross-sectional study
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ARTICLE INFO ABSTRACT

Received 16 May 2025 Introduction: Bone mineral density is crucial for assessing bone health and osteoporosis risk.

Accepted 06 August 2025 Handgrip strength is a marker of muscle function. Studies suggest that individuals with higher
handgrip strength tend to have higher bone mineral density, even after adjusting for age, Body
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mineral density may aid the identification of low bone density.

Objective: To analyze the association between higher handgrip strength and bone mineral density
quartiles, assessing sex differences and age, Body Mass Index and physical activity impact in a sam-
ple of adults.

Methodology: Whole-body bone mineral density was derived by dual-energy x-ray absorptiom-
etry. Handgrip strength was assessed with a GripWise dynamometer. Ordinal regression, stratified
by sex, analysed the association between handgrip strength and bone mineral density quartiles,
adjusted for age intervals, Body Mass Index and physical activity. Results include odds ratios and
95% confidence intervals (OR; 95%CI). ANOVA F-values and eta squared (n2) were reported.
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Results: 680 adults (18-85 years, mean age 41.3+16.2, 67.2% women) were included. In women,
handgrip strength differed across bone mineral density quartiles (F=15.180, p<0.001), with 9%
variance (12=0.094). Q1 had lower handgrip strength than other Qs, with no significant difference
between Q2 and Q3. A 1 kgf increase in handgrip strength raised the odds of a higher bone mineral
density Q by 9% (1.09; 1.05-1.14). Younger women (18-20 years) were more likely to be in higher
bone mineral density Qs compared to those aged 51+ (4.04; 2.72-6.14). Physical inactivity de-
creased the likelihood of being in a higher bone mineral density Q (0.57; 0.34-0.94). In men, hand-
grip strength differed across Qs (F=12.635, p<0.001), with15% variance (n2=0.152). Q1 also had
lower handgrip strength. However, there were no significant differences between Q2 and Q3, nor
between Q3 and Q4. A 1 kgf increase in handgrip strength raised the odds of being in a higher bone
mineral density Q by 7% (1.07; 1.03-1.12). Men who were minimally active had 48% lower odds of
being in higher bone mineral density Qs (0.52; 0.29-0.93).

Discussion: Findings reinforce that muscle strength is associated with bone mineral density,
though the relation appears stronger in men, where handgrip strength variance was higher across
bone mineral density quartiles. Age was negatively associated with bone mineral density only in
women, aligning with prior evidence about postmenopausal bone loss in females. Low physical
activity was associated with lower bone mineral density in both sexes, confirming the contribution
of physical activity to better bone health.

Conclusions: Higher higher handgrip strength was associated with better bone mineral density
in this sample, independently of age, Body Mass Index and physical activity. Age was associated
with lower bone mineral density in women, while physical activity positively impacted bone min-
eral density in both sexes. These results highlight sex differences in bone health.
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