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Abstract

Urinary incontinence (Ul) is a prevalent issue among elderly women, significantly
impacting their quality of life. Handgrip strength, an indicator of overall muscle strength,
is understudied in its role concerning Ul. Utilizing handgrip strength to measure overall
muscle strength, including pelvic floor muscles, introduces a novel approach to
supporting continence maintenance in elderly women. The aim is to determine the
correlation between handgrip strength and Ul severity among elderly women, using the
International Consultation on Incontinence — Short Form (ICIQ-SF) for measurement. This
study involved 74 elderly female participants at Bina Bhakti Nursing Home. Spearman’s
correlation was employed to analyze the relationship between handgrip strength (in
kilograms), measured with the Omron Handgrip Strength device on the right hand, and
Ul severity was assessed through the ICIQ-SF scoring questionnaire, with scores ranging
from 0 to 21. Findings indicated a statistically significant negative correlation between
handgrip strength and Ul severity (r = -0.245, p = 0.035). This suggests that higher
handgrip strength correlates with lower Ul severity. The study found a significant
correlation between handgrip strength and Ul in elderly women, indicating that
strength-building interventions may reduce Ul severity.
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INTRODUCTION
As social living standards have risen, the adverse impact of incontinence on the quality of life and
social dignity of older people has emerged as a significant medical and social issue. The intersection
between musculoskeletal health and urinary function is an emerging area of interest in geriatric
medicine, particularly in elderly women.(Li et al., 2024) This association is thought to result from
age-related declines in muscle mass and strength, which affect the pelvic floor muscles and
contribute to urinary incontinence.(Li et al., 2024; Wen et al., 2023) Current assessment tools for
pelvic floor muscles are often invasive, subjective, and costly. This research aims to identify a
simpler, more convenient, and objective indicator to evaluate pelvic floor muscle
function.(Baschung Pfister et al., 2018; Li et al., 2024) Chiu et al. found that urine stream is
associated with low muscle strength not only in skeletal muscles but also in smooth muscles, such
as the detrusor muscles, in a healthy male population across various ages. This finding may aid in
identifying the causes of urinary dysfunction. Hand grip strength has been proposed as a biomarker
for overall health.(Bohannon, 2019) This study aims to examine the correlation between handgrip
strength and Ul, particularly in elderly women. Most existing studies focus on other indicators of
muscle strength, male participants, and unspecified age ranges.

According to Sharfina et al., the highest prevalence of Ul 52,17% was observed in the 50-
59 age group and increased with age.(Wardani et al., 2017) Examining Ul by gender, women have
a significantly higher prevalence compared to men.(Yavuz & Etiler, 2023) In terms of childbirth
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history, the prevalence was 5% in nulliparous women, 10.25% in primiparous women, 23.61% in
women with two childbirths, and 26.67% in those with three or more childbirths. The prevalence
of urinary incontinence was 19.90%, with stress Ul at 7.33%, urgency Ul at 9.43%, and mixed Ul at
3.14%. (Wardani et al., 2017)

Urinary incontinence, the loss of bladder control is the unintentional release of urine due
to involuntary or abnormal urine loss.(Davis et al., 2020; Demaagd & Davenport, 2012) It
encompasses various types of etiology stress, urge, mixed, overflow, and functional urinary
incontinence. Stress urinary incontinence is a frequent condition marked by the unexpected and
involuntary release of urine during actions that raise abdominal pressure, like laughing, sneezing,
coughing, or physical exertion. (Lugo et al., 2024) Inadequate bladder habits, such as prolonged
urine retention, have detrimental effects on the strength and function of pelvic floor
muscles.(Gonzalez et al., 2020) Women who experience spontaneous vaginal delivery or
instrumental delivery are at an increased risk of developing urinary incontinence in their later life.
According to MacArthur et al., urinary incontinence symptoms can persist for up to 6 years after
the first birth.(MacArthur et al., 2006; Saadia, 2015)

Urge incontinence often arises from issues with the detrusor muscle of the urinary bladder,
a specialized smooth muscle within the bladder wall. Causes include detrusor muscle overactivity,
poor detrusor compliance, and bladder hypersensitivity.(Nandy & Ranganathan, 2024) Mixed
urinary incontinence involves the involuntary leakage of urine due to both stress and urge
incontinence. Advanced pelvic organ prolapse (POP) leads to bladder outlet obstruction, resulting
in detrusor muscle neuropathy from overstretching. This causes the bladder to overreact to
neurotransmitters and lose muscle fiber synchronization, making it irritable and overactive.
(Harrison et al., 1990; Lo et al., 2020)

Overflow incontinence occurs when the bladder is unable to empty properly, resulting in
urine leakage due to weakened detrusor muscles and obstructed bladder outlets. Neurologic
disorders, including spinal cord injuries, multiple sclerosis, and diabetes, can cause a neurogenic
bladder. Masses in the abdomen or pelvis can cause obstruction, as can tumors from bladder
cancer, which can block the urethra and lead to symptoms like dribbling after urination.(Bagnola et
al., 2017; Leslie et al., 2014)

Functional incontinence is often observed in older adults due to environmental or physical
barriers to toileting. It can result from mobility limitations, such as those following a hip fracture,
which may temporarily prevent independent transfers on and off a toilet. As the underlying mobility
issue improves, this condition may be resolved. In other cases, such as dementia from Alzheimer’s
disease or vascular disorders, patients may not recognize the sensation of a full bladder or may
struggle with essential tasks, such as using the toilet.(Griebling, 2009; Leslie et al., 2014)

METHOD

Research Design and Subject

To investigate the connection between handgrip and urinary incontinence, we conducted a primary
analysis involving 74 elderly female participants at Bina Bhakti Nursing Home in May 2024.
Participants ranged from 61-97 years old. The inclusion criteria for this study were a minimum age
of 60 years and willingness to participate in the interviews. The elderly who were uncooperative,
faced challenges in two-way communication, or lacked comprehension of the Indonesian language
were excluded from this research.

Research Variables

The research variables included two components: handgrip and urinary incontinence. Handgrip
strength, measured in kilograms, wasassessed using the Omron™ Handgrip Strength
dynamometer. Participants were instructed to grasp the dynamometer firmly with their left hand,
hold it for a few seconds while the force was recorded, and then release it. The left hand can offer
valuable insights into a person’s overall strength profile, especially in cases where the dominant
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hand is more frequently used in daily activities, potentially skewing results. By focusing on the non-
dominant hand, we reduce this bias, providing a more balanced assessment of grip strength across
individuals with different levels of handedness.(Barrios et al., 2012; Incel et al., 2002)

Ul severity was assessed through the ICIQ-SF scoring questionnaire, with scores ranging from
0 to 21. The question items include frequency of Ul, amount of leakage, the overall impact of Ul,

and self-diagnostic items. Higher scores indicate greater severity Ul and greater impact on quality
of life.(Avery et al., 2004)
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Statistical Analysis

Data analysis was conducted using SPSS version 26. The Kolmogorov-Smirnov test was applied to
examine data distribution normality, while Spearman’s Rho correlation test assessed the
relationship between handgrip strength and urinary incontinence.

RESULTS AND DISCUSSION

This study examined elderly women, aged around 75 years, ranging from 61 to 97. All participants
were female. On average, their handgrip strength was 8.55 kg, ranging from 1 kg to nearly 30 kg.
Urinary incontinence severity was assessed using the ICIQ-SF scale, with scores ranging from 0 to
21. The average score among participants was 6.29, indicating a wide range of incontinence
experiences. Such a range reflects the diversity in participants' health conditions, physical strength,
and possibly lifestyle factors, all of which can impact incontinence severity.

As women get older, their urogenital system experiences several anatomical and
physiological transformations. These include degeneration of muscles and axons, a decrease in
bladder capacity, heightened detrusor activity, and a reduction in the strength of detrusor
contractions. As a result, elderly women are more likely to experience Ul. Additionally, women are
more prone to this condition because of their unique anatomical, social, and cultural factors, as
well as due to experiences like pregnancy, childbirth, and menopause.(Najafi et al., 2022) (Table 1)

Table 1. Characteristics of Research Results

Parameter N (%) Mean (SD) Med (Min-Max)

Age 74.75 (8.08) 75.50 (61— 97)
Gender
Female 74 (100)

. 8.25(1.00 -
Handgrip 8.55 (5.96) 29.70)
Urine Incontinence
Yes 40 (54.1)
No 34 (45.9)
(1C1Q-SF) 6.29 (7.18) 3.5(0-21)

With a sample size of 74, this research used the Kolmogorov-Smirnov test, which requires
a minimum of 50 samples.(Mishra et al., 2019) The results from the normality tests show that the
data for handgrip strength and the severity of urinary incontinence do not follow a normal
distribution. This conclusion is based on p-values below 0.05 from Kolmogorov-Smirnov tests. It is
suggested that lower handgrip strength is associated with a higher severity of urinary incontinence
among elderly women, highlighting the potential impact of muscle strength on urinary function.
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Table 2. Normality Test

Kolmogorov-Smirnov Saphiro-Wilk
Parameter
Statistic df Sig. Statistic df Sig.
Urine Incontinence 0.269 74 0.000 0.810 74 0.000
Handgrip 0.113 74 0.020 0.929 74 0.000

These findings suggest that handgrip strength could serve as a convenient, non-invasive
indicator of muscle health related to incontinence in elderly women. Specifically, a slight negative
correlation was observed (r = -0.245), indicating that lower handgrip strength was associated with
greater incontinence severity. In other words, individuals with weaker handgrip strength tended to
experience more severe incontinence. This could make handgrip strength a simple tool for assessing
health in this area, though further research is recommended to explore its potential as a measure
of overall muscle health in older adults. This is different from Giizelant et al. which they explained
found no notable difference in general muscle strength, as measured by hand grip strength,
between women with POP and those without, indicating that hand grip strength might not
effectively reflect pelvic floor muscle strength. Additionally, the study explored various factors that
could contribute to POP, such as post-menopausal hormonal changes that reduce both muscle mass
and estrogen, impacting muscle strength. Other risk factors, including obesity, were also considered
and controlled for in the analysis. The accumulation of triglycerides in muscle cells can negatively
affect muscle function and strength. This dysfunction may also impact the pelvic floor muscles,
potentially increasing the risk of POP in obese individuals. (Aliye Yildirim Gizelant et al., 2015)

Table 3. Spearman Correlation

Urine Incontinence Handgrip
Urine Incontinence Correlation Coefficient 1.000 0.245
Sig. (2-tailed) - 0.035
Handgrip Correl.ation Cgefficient -0.245 1.000
Sig. (2-tailed) 0.035 -

The pelvic floor muscles act like a “hammock” beneath the urethra, providing necessary
support. When these muscles lose mass due to sarcopenia, urinary functions are compromised
resulting in Ul because the urethra cannot withstand increased bladder pressure. Sarcopenia is
characterized by a progressive loss of skeletal muscle mass and strength, which can be exacerbated
by factors such as aging, physical inactivity, poor nutrition, and chronic diseases. The pelvic floor
muscles, including the levator ani and associated connective tissues, play a crucial role in supporting
the bladder and urethra. When sarcopenia weakens and causes atrophy in these muscles, their
capacity to maintain pelvic support diminishes. This reduction in muscle strength can increase
bladder pressure during activities like coughing or sneezing, potentially leading to stress urinary
incontinence (SUI). Another factor that sarcopenia leads to such as the production of inflammatory
cytokines and oxidative stress, can cause myopathy and neurodegeneration in the bladder,
ultimately leading to an overactive bladder.(Ida et al., 2019; Yang et al., 2021) Cytokines like tumor
necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6) are recognized for their role in promoting
muscle wasting through several mechanisms, including the activation of the ubiquitin-proteasome
system, which enhances protein degradation in skeletal muscles. These inflammatory mediators
can also cause myopathy in the detrusor muscle, resulting in weakened contractions and
neurodegeneration in the bladder. This neurodegeneration may disrupt the signaling pathways that
regulate bladder contractions, further complicating bladder function and raising the likelihood of
overactive bladder (OAB) symptoms. After accounting for various inflammation-related conditions,
including heart disease, lung disease, symptomatic osteoarthritis, and diabetes, a connection was
found between cytokine levels and muscle mass/strength.(Visser et al., 2002) The results of this
research study are similar to those of Yang et al., indicating that women with sarcopenia have a
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higher rate of Ul. Besides that, hormonal fluctuations, particularly those occurring during
menopause, can decrease muscle tone in skeletal and smooth muscles due to diminished estrogen
levels. This decline adversely affects grip strength and bladder function, establishing a correlation

between handgrip strength and urinary incontinence symptoms.(Maltais et al., 2009; Yang et al.,
2021)
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Exploring preventive measures like pelvic floor muscle training (PFMT) and resistance
exercises can be quite advantageous for SUI, urge and mixed urinary incontinence. Research
indicates that these strengthening activities not only enhance handgrip strength but also alleviate
symptoms of urinary incontinence by improving the stability of the pelvic floor. Highlighting the
significance of early intervention through physical therapy could play a crucial role in slowing down
the progression of sarcopenia and its impact on bladder function.

CONCLUSION

This research reveals that higher handgrip strength is associated with urinary incontinence among
elderly women. The results suggest that handgrip strength could serve as a simple, non-invasive
measure of overall muscle health, potentially offering a practical tool to help assess and manage
urinary incontinence in older women.
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