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ABSTRACT

Handgrip strength is an important indicator of musculoskeletal health and overall body muscle strength. The
production process of Ribbed Smoke Sheet (RSS) rubber at PTPN | Regional 3 Sukamangli is still
dominated by manual handling. Objective: This study aimed to determine the correlation between working
period, Body Mass Index (BMI), and fatigue with handgrip strength among RSS production workers. The
research method was a quantitative analytic survey with a cross-sectional approach. The sampling technique
used a saturated sample (census) with a total of 46 RSS production workers. Data analysis used the
Spearman Rho correlation test. The univariate results showed that the respondents were dominated by males
(91.3%), with an average age of 40 years, and predominantly had a junior high school education (47.8%).
Most workers had a long working period >5 years (89.1%), a normal BMI (54.3%), moderate fatigue levels
(34.8%), and handgrip strength in the good and moderate categories (28.3% each). The bivariate analysis
indicated a significant correlation between working period and handgrip strength (p=0.004; r=-0.420), a
significant correlation between BMI and handgrip strength (p=0.037; r=-0.308), and a very strong significant
correlation between fatigue and handgrip strength (p=0.000; r=-0.745). Based on the findings, all three
variables were significantly correlated with handgrip strength, with fatigue showing the most optimal
negative correlation toward handgrip strength reduction.
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INTRODUCTION

Handgrip strength is an important indicator of a person's musculoskeletal and general health.
Handgrip strength measurements are widely used in research and clinical practice because they are
simple, reliable, and capable of reflecting overall muscle strength (Heidy, Tena Djuartina, 2019).
Various factors are known to influence handgrip strength, including age, gender, body mass index
(BMI), length of service, and work fatigue (Putrawan & Kuswardhani, 2021). Weaknesses in
handgrip strength are still found in various populations. In South Korea, the prevalence of weak
handgrip strength reached 6.3% in adults and increased to 17.5% in the age group 65 years and
older (Lee, 2024). Research in Thailand also reported a high prevalence of weak handgrip strength
in the elderly (Manjavong et al., 2022). This situation indicates that handgrip strength is an issue
that requires attention because it is related to physical ability and work productivity. Long working
hours can increase exposure to physical workloads, potentially reducing motor function and muscle
strength (Syah et al., 2024). Furthermore, an abnormal BMI can affect the quality of muscle
contractions due to an imbalance between fat and muscle (Subarni et al., 2025). Another
contributing factor is work fatigue, which can lead to a decrease in the muscle's ability to generate
maximum force(Kapan et al., 2025). Ribbed Smoke Sheet (RSS) production workers at PTPN |
Regional 3 Sukamangli perform various manual handling activities such as lifting, moving,
pushing, and manually carrying loads. These activities are performed over relatively long periods
of time and can potentially increase the risk of fatigue and decreased muscle strength. Preliminary
studies indicate that some workers have poor to moderate handgrip strength. Based on these

359


https://jurnal2.globalhealthsciencegroup.com/index.php/PICNHS
mailto:ainulmaghfiroh@stikeskendal.ac.id

Proceedings of the International Conference on Nursing and Health Sciences, Volume 7 No 1, January - June 2026
e-ISSN 2774 — 5104, Global Health Science Group
https://jurnal2.globalhealthsciencegroup.com/index.php/PICNHS

conditions, this study aims to analyze the relationship between work period, body mass index, and
fatigue with handgrip strength in RSS production workers at PTPN | Regional 3 Sukamangli.

METHODS

This study employed a quantitative cross-sectional design and was conducted at the Ribbed Smoke
Sheet (RSS) rubber production facility of PTPN | Regional 3 Sukamangli from December 2025 to
April 2026. The study population consisted of all active. Using a total sampling technique, 46
workers were included in the study.

Data were collected using a Camry digital handgrip dynamometer to measure handgrip strength, a
digital scale and microtoise to assess Body Mass Index (BMI), and the 30-item Industrial Fatigue
Research Committee (IFRC) questionnaire to evaluate occupational fatigue. Length of service data
were obtained from company records and verified through structured interviews. Data were
analyzed using IBM SPSS Statistics version 25. Univariate analysis was performed to describe
respondent characteristics and study variables, while Spearman’s rho correlation test, a significance
level of a = 0.05.

RESULT AND DISCUSSION

Tabel 1
Univariate Analysis
Variabel Frekuensi (%)
(@) () ®)

Sex
Male 42 91,3
Female 4 8,7
Education Level
SD 8 17,4
SMP 22 47,8
SMA 16 34,8
Length of Service
<5 Year 5 10,9
>5 Year 41 89,1
IMT
Underweight 7 15,2
Normal 25 54,3
Overweight 6 13
Obesity | 6 13
Obesity 11 2 4,3
Fatigue
Low 11 23,9
Medium 16 34,8
High 10 21,7
Very High 9 19,6
Handgrip Strengt
Very Well 7 15,2
Good 13 28,3
Currently 9 19,6
Not Enough 13 28,3
Verry Little 4 8,7
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Based on Table 1, the majority of respondents were male (91.3%). Regarding educational
attainment, nearly half of the respondents had completed junior high school (47.8%), followed by
senior high school (34.8%) and elementary school (17.4%). Most workers had a length of service
of more than five years (89.1%). In terms of nutritional status, more than half of the respondents
had a normal Body Mass Index (BMI) (54.3%), while 15.2% were underweight, 13.0% were
overweight, 13.0% were classified as obesity class I, and 4.3% as obesity class Il. Regarding
occupational fatigue, moderate fatigue was the most common category (34.8%), followed by low
fatigue (23.9%), high fatigue (21.7%), and very high fatigue (19.6%). Concerning handgrip
strength, the largest proportions of workers were classified as having good and poor handgrip
strength (28.3% each), followed by moderate handgrip strength (19.6%), excellent handgrip
strength (15.2%), and very poor handgrip strength (8.7%).

Based on the research results, the gender characteristics are predominantly male. The majority of
respondents were male, comprising 91.3% of the total respondents. Men have greater handgrip
strength than women because they have more muscle tissue and testosterone, which contributes to
muscle development (Wichelhaus et al., 2024). Furthermore, women also have approximately 60%
greater muscle strength than men, making them more susceptible to fatigue during strenuous
physical activity (Sitorus, 2022). The research results indicate that the majority of respondents were
male, contributing to the achievement of higher handgrip strength. Therefore, gender is a factor
influencing the physical capacity of workers, particularly in physical activities requiring muscle
strength.

Based on the research results,have an average age of 40 years, with the lowest age being 24 and
the highest being 54. Meanwhile, the highest age group was 41 years old. Muscle strength is at its
peak in early adulthood, ranging from 25 to 35 years old, and then begins to decline gradually with
age. This decline is caused by a reduction in muscle mass and neuromuscular capacity (Wichelhaus
et al., 2018). The predominance of adults allows respondents to have fairly good grip strength.
Therefore, in this study, the age of the respondents in this study supports maximum physical ability
for activities, although the level of handgrip strength can also be influenced by the severity of the
work.

Based on the research results, the education level is mostly secondary, accounting for 47.8% of the
total respondents. Workers with higher education levels tend to have knowledge about safer work
methods, tool usage, and adjusting rest periods, which can affect handgrip strength. This is in line
with previous research, which states that education level influences an individual's ability to absorb
information. A person’s insight can be influenced by the educational path they have taken. The
higher the education level, the broader the knowledge (Ariga, 2022), including matters related to
handgrip strength and occupational safety. Although it does not directly impact physical fitness,
education level can influence work methods.

Based on the research results, have long tenure, accounting for 89.1% of the total 46 workers.
During the Ribbed Smoke Sheet manufacturing process, which largely still involves manual
handling, workers engage in various physical activities such as lifting, moving, and processing raw
materials repeatedly. These activities require continuous use of hand muscles, particularly when
pulling, gripping, and pressing. Repeated and prolonged exposure to work can lead to the
accumulation of muscle fatigue. Length of service indicates the length of time a person is exposed
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to physical activity. The longer the working period, the higher the risk of fatigue due to accumulated
workload (Suma’mur, 2014). Repeated muscle activity can also lead to the accumulation of lactic
acid, which ultimately reduces muscle strength (Tarwaka et al., 2014).

Research shows that the majority have a normal Body Mass Index, namely 54.3% of a total of 46
workers. Work in the Ribbed Smoke Sheet production sector requires considerable physical
activity. This activity requires sufficient energy and good physical condition to perform optimally.
Body Mass Index (BMI) is a measurement used to evaluate an individual's nutritional status by
comparing weight and height. Optimal nutritional status indicates a balance between calorie intake
and body requirements (Kemenkes RI, 2025). BMI can indicate a person's physical readiness to
carry out daily activities, especially those requiring energy. In the Ribbed Smoke Sheet production
work environment, optimal physical condition supports workers in carrying out manual tasks that
require energy (Suharni et al., 2025). Therefore, in this study, BMI reflects the physical response
that supports the implementation of work tasks in the Ribbed Smoke Sheet production area.

Based on the research results, the majority experienced moderate fatigue, amounting to 34.8% of
the total 46 workers. In the Ribbed Smoke Sheet manufacturing process, workers engage in heavy
and repetitive activities. Fatigue is a condition in which the ability to work decreases due to
continuous activity (Syah et al., 2024). Manual handling activities, such as repeatedly moving
materials, can cause fatigue. The amount of work involved in Ribbed Smoke Sheet production is
not fixed but is influenced by the quantity of raw materials obtained from the plantation. When the
raw materials (latex) arrive, workers, particularly in the processing area, must process them
immediately to prevent premature coagulation. This situation increases the workload during high
harvests. A rotating work system with days off ensures that the Ribbed Smoke Sheet production
process continues non-stop.

Based on research results, the majority have good and moderate hand grip strength, representing
28.3% of the 46 workers, respectively. Hand muscle use is predominant in Ribbed Smoke Sheet
production. This activity is a crucial element and is performed continuously throughout the work
period. All production, from processing, milling, smoking, and sorting, is still carried out manually.
Hand grip strength is one indicator that can be used to assess a person's muscle strength, particularly
in the arms and hands. Furthermore, hand grip strength also reflects a person's physical ability to
carry out daily activities (Wichelhaus et al., 2018). In the Ribbed Smoke Sheet production
environment, repeated hand use in various activities indicates that hand grip strength is a crucial
factor in supporting smooth work flow. Furthermore, differences in raw material quantities from
day to day indicate changes in work activity levels. When raw materials are produced in large
quantities, the frequency of hand muscle use also increases.

Table 2
Distribution Responden of Age
N Mean Median Mode Minimun Maximum
46 40,11 42,50 41 24 54

The results of the study on the age distribution that the average age (mean) of workers was 40 years
old, indicating that this group was dominated by adults. The results also showed a median age of
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42.5 years, and the mode or the highest age frequency was 41 years old. Meanwhile, the minimum
(smallest) age of workers was 24 years old and the oldest age was 54 years old.

Bivariate Analysis

Tabel 3
Bivariate Analysis
Variable Spearman's rho (r) p-value
Length of Service -0.420 0.004
BMI -0.308 0.037
Fatigue -0.745 <0.001

Table 3 shows that 31.7% of workers with a length of service exceeding five years were classified
as having poor handgrip strength. Spearman’s rho analysis revealed a statistically significant
negative correlation between length of service and handgrip strength (r = -0.420, p = 0.004). The
correlation coefficient indicates a moderate negative relationship, suggesting that workers with
longer lengths of service tended to exhibit lower handgrip strength.

Regarding Body Mass Index (BMI), 56.5% of workers with a normal BMI demonstrated good
handgrip strength. Spearman’s rho analysis identified a statistically significant negative correlation
between BMI and handgrip strength (r = -0.308, p = 0.037). The correlation coefficient indicates a
weak negative relationship, suggesting that an increase in BMI was associated with a decrease in
handgrip strength.In terms of fatigue, 58.3% of workers with low fatigue levels exhibited excellent
handgrip strength. Spearman’s rho analysis demonstrated a statistically significant negative
correlation between fatigue and handgrip strength (r = -0.745, p < 0.001). The correlation
coefficient indicates a strong negative relationship, suggesting that higher levels of fatigue were
associated with lower handgrip strength. Among the variables examined, fatigue exhibited the
strongest correlation with handgrip strength

Based on research conducted on 46 respondents working, it was found that the majority of new
workers had handgrip strength classified as very good (60%) and good (40%). No workers fell into
the moderate, poor, or very poor categories. On the other hand, among workers with longer tenure,
handgrip strength varied more widely, with 9.8% falling into the very good category, 26.8% into
the good category, 22.0% into the moderate category, 31.7% into the poor category, and 9.8% into
the very poor category. The observed pattern indicates that as respondents' length of service
increases, the decline in handgrip strength becomes more pronounced, marked by a predominance
of grip strength among new workers, while among long-tenured workers, the poor category
becomes the most prevalent. Bivariate analysis is a technique used to understand the relationship
between the independent and dependent variables, namely tenure and handgrip strength. Using a
significance level of 0.05 (0=0.05), the test results indicate a significance level (p-value) of less
than 0.05, thus accepting the alternative hypothesis (Ha) and rejecting the null hypothesis (HO),
indicating a significant relationship between tenure and handgrip strength. Conversely, if the
significance value is greater than 0.05, Ha is rejected and HO is accepted, indicating no significant
relationship. The analysis using the Spearman’'s Rho correlation test showed a p-value of 0.004,
indicating a significant relationship between tenure and handgrip strength. An r value of -0.420
indicates a moderate relationship, with a negative correlation indicating that longer tenure leads to
a decline in workers' handgrip strength. This aligns with the theory proposed by Suma'mur that
prolonged work, especially work requiring physical exertion, can lead to a decline in physical
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abilities, including muscle strength (Suma’mur, 2014). Another theory also suggests that repetitive
activities performed over a long period can lead to muscle fatigue and decreased muscle function
due to overuse (Tarwaka et al., 2004). This condition is highly relevant to the characteristics of
work in the Ribbed Smoke Sheet (RSS) production process, where all stages of the work are still
dominated by manual handling. Workers perform various activities such as manually moving
sheets, lifting wet sheets weighing 2.5-3.5 kg, arranging them on smoking racks, and lifting and
moving balls weighing over 100 kg. These activities are repeated daily and last for quite long
working hours, sometimes even exceeding 8 hours per day. Furthermore, the workload in the
Ribbed Smoke Sheet production process is dynamic, depending on the amount of raw material
(latex) received from the plantation. When raw materials are in large quantities, workers are
required to work more intensively to prevent premature coagulation, thus increasing the frequency
of physical activity. This condition causes workers with longer tenure to experience cumulative
exposure to greater physical workloads than those with shorter tenure. The rotating work system
also results in continuous production, limiting workers' physical recovery time. This can accelerate
the onset of chronic fatigue, which leads to decreased muscle strength, particularly in the hand
muscles, which are predominantly used for work. The results of this study also support previous
research, which found that the longer a person's work experience, the greater the potential for
decreased work ability due to chronic muscle fatigue (Moreraet al., 2023). Therefore, in the context
of manual, repetitive, and physically demanding RSS production work, length of service is a factor
associated with decreased handgrip strength, with a tendency for decreased handgrip strength to
increase with increasing length of service due to prolonged, sustained exposure to work.

The Relationship between Body Mass Index and Handgrip Strength it was found that workers with
a normal Body Mass Index (BMI) mostly demonstrated good handgrip strength (56.5%) and
excellent (30.4%), while a small proportion fell into the moderate category (13.0%). For workers
with an underweight BMI, the distribution of handgrip strength consisted of 42.9% in the
underweight category, 28.6% in the moderate category, and 28.6% in the very poor category.
Meanwhile, workers with an overweight BMI mostly demonstrated handgrip strength in the
underweight category (62.5%), followed by moderate (25%), and very poor (12.5%). In the group
of workers classified as obese 1 BMI, handgrip strength was dominated by the underweight
category (62.5%), with moderate (25%), and very poor (12.5%). Meanwhile, among workers with
a BMI of Obesity Il, all respondents (100%) were detected as having poor handgrip strength. The
distribution above indicates that workers with a normal BMI tend to have better handgrip strength
than those with an abnormal BMI. The Spearman correlation analysis showed a p-value of 0.037,
indicating a significant relationship between BMI and handgrip strength. The correlation
coefficient (r) of -0.308 indicates a weak relationship; the negative direction of the relationship
indicates that the higher the BMI, the lower the worker's handgrip strength. A person's physical
condition, including nutritional status, is one factor that can influence work ability. Good nutrition
increases the body's strength for physical activity, including muscle use (Suma’mur, 2014). This
reflects the nature of the work involved in the Ribbed Smoke Sheet manufacturing process, where
each phase of the task still involves significant physical activity that requires significant energy.
Workers engage in activities such as carrying wet rubber sheets, arranging them on smoking racks,
and transporting large quantities of products, all of which require excellent physical condition.
Furthermore, variations in workload, depending on the quantity of raw materials (latex), lead to
increased energy requirements for workers, especially during high production volumes. Under
these circumstances, workers with nutritional deficiencies, whether deficient or overweight, may
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experience difficulties performing their duties, which can impact muscle performance, including
handgrip strength. This phenomenon is also influenced by the physical workload characteristics of
RSS production workers at PTPN | Regional 3 Sukamangli, which requires high mobility at work
stations with dynamic break patterns. This mobility contributes to extensive physical activity in the
workplace for an average of 8 hours per day, which is the standard formal working time for workers.
These continuous high physical activity demands directly impact workers' daily energy
expenditure, which in turn influences their weight stability and BMI. This relationship between
physical intervention and physical activity aligns with previous research suggesting that physical
activity plays a role in maintaining ideal body weight. High levels of physical activity are associated
with preventing weight gain in adults, while low levels of physical activity can increase the
prevalence of obesity (Fadila et al., 2024). Therefore, the dynamic physical activity associated with
mobile work demands is an external factor influencing workers' BMI, which ultimately determines
their muscle performance capacity and hand grip strength when handling rubber sheets. Beyond
physical activity, the Body Mass Index (BMI) of the subjects in this study was also influenced by
worker habits. This is primarily because most workers in RSS production are men who actively
smoke at work. Theoretically, there is a relationship between smoking and weight change, as the
nicotine content in cigarettes can reduce hunger and increase the body's overall metabolic rate.
Previous research findings support this, stating that smoking is significantly associated with BMI,
as compounds in cigarettes affect the central nervous system's regulation of energy intake (Sinurat,
2013). However, despite many workers having a smoking habit that should significantly reduce
body weight, the descriptive data in this thesis shows that the majority of RSS production workers
maintain an ideal or normal BMI. This phenomenon, where BMI remains within the normal range,
can be explained by compensation resulting from the high physical activity and workload workers
face during their approximately 8-hour workday. High energy sources from dynamic mobility
activities can offset the metabolic effects of cigarette smoke exposure, thus maintaining workers'
nutritional status and body weight. Stable BMI within this normal range ultimately contributes to
efficient muscle contraction and supports workers' hand grip strength when handling RSS rubber
materials. In the context of Ribbed Smoke Sheet production, which involves extensive manual,
repetitive, and physically demanding work, Body Mass Index is related to hand grip strength. The
relationship shows that grip strength tends to decrease with increasing BMI.

Correlation Between Fatigue and Handgrip Strength. It was found that workers with low fatigue
levels had handgrip strength in the excellent category (58.3%), and good (41.7%). No workers fell
into the moderate, poor, or very poor categories. Among workers with moderate fatigue levels,
handgrip strength was categorized as moderate (45.5%) and good (54.5%). Conversely, among
workers with high fatigue levels, the majority fell into the poor category (72.7%), and moderate
(27.3%). Meanwhile, among workers with very high fatigue levels, handgrip strength was
categorized as poor (41.7%), very poor (33.3%), good (16.7%), and moderate (8.3%). The
distribution above shows a clear trend, where increasing levels of fatigue are associated with
decreased handgrip strength. Analysis using the Spearman correlation test yielded a p-value of
0.000, indicating a significant relationship between fatigue and handgrip strength. A correlation
coefficient (r) of -0.745 indicates a very strong relationship. The negative direction of the
relationship indicates that the greater the worker's fatigue, the greater the decline in handgrip
strength. This finding clearly demonstrates that fatigue has a significant impact on muscle
performance, particularly in generating handgrip strength. Occupational fatigue is a condition in
which the ability to work is reduced due to continuous activity. This occurs due to a mismatch
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between  workload and physical capacity, which ultimately reduces muscle
performance(Suma’mur, 2014). Another theory also suggests that repetitive work activities without
sufficient recovery time can accelerate muscle fatigue (Tarwaka et al., 2004). This condition aligns
with the characteristics of work in the Ribbed Smoke Sheet (RSS) production process, where
workers are required to perform continuous physical activity throughout the production cycle. Their
duties not only involve lifting and moving materials but also require physical endurance to maintain
consistent work from the processing stage to the final stage. Long working hours, sometimes
exceeding eight hours a day, and a rotating work schedule with rest periods result in limited
physical rest for workers. Coupled with a workload that varies depending on the amount of raw
material, workers can experience sudden increases in work intensity, leading to fatigue. This aligns
with previous research indicating that muscle fatigue can lead to a decrease in the ability to generate
force. Low grip strength indicates muscle (Cotelez et al., 2016). Fatigue is a dominant factor
affecting muscle performance, as fatigued muscles are unable to generate optimal force, including
gripping. This is supported by other research, which states that work fatigue is strongly associated
with decreased physical work capacity, especially in jobs involving manual activity and continuous
muscle use (Morera et al., 2023). Thus, in the context of Ribbed Smoke Sheet production which
has a high workload, long work duration, and continuous work system, fatigue is a dominant factor
related to the decrease in hand grip strength, with a tendency for hand grip strength to decrease in
line with the increasing level of fatigue. Fatigue control efforts can be achieved through
engineering, with the provision of ergonomic work equipment crucial to reducing the high levels
of fatigue experienced by RSS production workers. Given the heavy weight of rubber that must be
moved manually, the risk of physical injury is high, as lifting loads exceeding 20 kg can potentially
cause injuries, including lower back pain and musculoskeletal problems in operators (Mutia &
Achiraeniwati, 2023). The use of trolleys necessary for transporting RSS from the smoking area to
the sorting room is further strengthened by empirical evidence demonstrating the success of using
similar transportation equipment in the rubber industry. Redesigning transportation equipment has
been shown to reduce worker physical complaints, increase productivity by up to 116%, and reduce
the frequency of work errors (human error) (Suryaningrat et al., 2020). Although occupational
safety regulations do not specify a specific standard for the height of lifting equipment, the
Ergonomic Factor Guidelines state that product design should accommodate the dimensions of the
majority of the population; at least 90%-95% of users should be able to use the product safely
(Kemnaker, 2018). Therefore, the tool proposed in this study is specifically a Two-Tier Manual
Push Trolley with a Basket (Platform Hand Truck / Basket Trolley). The functional dimensions of
this trolley were designed based on the anthropometric measurements of the Standing Elbow
Height (SELH) of local workers, with a constant handle height between 100 cm and 110 cm ( 1SO-
11228-2, 2007). The handle height, aligned with the standing elbow span of a relaxed Indonesian
person, aims to ensure the worker's hand forms an ergonomic angle when shaking hands, thus
avoiding excessive bending or unnatural shoulder shrugs when pushing rubber loads. In addition,
the handle width is adjusted to the worker's Shoulder Width (LB), which is between 45 cm and 52
cm to provide stability in controlling direction, and is equipped with a paired wheel system
consisting of four 5-6 inch hard rubber (polyurethane) wheels that use a combination of swivel
wheels at the rear to facilitate turning and fixed wheels on the part (Suryaningrat et al., 2020). The
design of the trolley sectional body is designed in two levels with a 30-40 cm high dividing wall to
prevent the stack of RSS rubber sheets from slipping when moved on the factory floor, while also
facilitating rubber arrangement without the need for too deep bending movements (awkward
postures) that can cause lower back pain. The determination of the push point and the mechanical
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specifications of this wheel are fully in accordance with the body mechanics limits set out in the
ISO 11228-2 Standard, to ensure that the initial force and sustained force when pushing the trolley
do not exceed the safe limits that can cause compression injuries to the lower spine (lumbar spine
L4-L5/L5-S1) of workers ( 1SO-11228-2, 2007). With the technical specifications of this aid,
physical fatigue due to excessive muscle exertion can be greatly reduced, so that the stability of the
grip strength of workers' hands in RSS production is maintained optimally.

CONCLUSIONS

This study scientifically proves that working period, Body Mass Index (BMI), and occupational
fatigue have a significant relationship with the handgrip strength Among the three factors,
subjective occupational fatigue stands out as the primary determinant factor, exhibiting a very
strong negative correlation (r = -0.745) due to neuromuscular functional capacity depletion and
metabolic lactic acid loading within workers' muscle tissues. As a preventive measure to anticipate
physical capacity degradation among workers and sustain factory operational productivity, the
company management is highly recommended to introduce begin evaluating the introduction of
mechanical lifting aids to minimize direct manual physical loading on workers.

REFERENCES

Ariga, S. (2022). Hubungan Antara Tingkat Pendidikan dan Tingkat Pengetahuan dengan Perilaku
Hidup Sehat , Berkualitas di Lingkungan Rumah The Relationship Between Education Level
and Knowledge Level with Healthy , Quality Life Behavior in the Home Environment. 2(3),
723-730.

Cotelez, L. A., Serra, M. V. G. G., Ramos, E., Zaia, J. E., Tooledo, F. O., & Quemelo, P. R. (2016).
Handgrip strength and muscle fatigue among footwear industry workers. 29(June), 317-324.

Fadila, N., Wijaya, A., & Roni, F. (2024). Hubungan Aktivitas Fisik dengan Indeks Massa Tubuh
pada Lansia di Desa Kalikejambon, Kabupaten Jombang. 0209.
https://doi.org/http://dx.doi.org/10.32419/jppni.v9i2.528

Heidy, Tena Djuartina, R. I. (2019). Korelasi Kekuatan Genggaman Tangan dengan Karakter
Antopometri Lengan Bawah dann Tangan Serta Indeks Massa Tubuh. Damianus Journal of
Medicine Vol.18 No.1 Mei 2019: Hal.1-7 Vol, 18(1), 1-7.

International Standard 11228-2, 2007 (2007).

Kapan, A., Ristic, M., Felsinger, R., & Waldhoer, T. (2025). Fatigue and recovery assessed by
repetitive handgrip strength measurement as predictors of fall risk in older adults: A cross-
sectional study. Clinical Rehabilitation, 39(8), 1116-1129.
https://doi.org/10.1177/02692155251355881

Keputusan Mentri Kesehatan Republik Indonesia Nomor HK.01.07 / Menkes / 509 / 2025 Pedoman
Nasional Pelayanan Klinis Tata Laksana Obesitas Dewasa, Pub. L. No.
01.07/MENKES/509/2025, 1 (2025). https://keslan.kemkes.go.id/unduhan/KMK  No.
HK.01.07-MENKES-509-2025.pdf

Lee, D. Y. (2024). Prevalence and Risk Factors for Hand-Grip-Determined Dynapenia in the
Korean Population: A Cross-Sectional Study. Sports, 12(7).
https://doi.org/10.3390/sports12070187

Manjavong, M., So-Ngern, A., Limpawattana, P., Manomaiwong, N., Kamsuanjig, T., Khammak,
C., Chokkhatiwat, P., & Srisuwannakit, K. (2022). The Prevalence of Low Handgrip Strength
and Its Predictors among Outpatient Older Adults in a Tertiary Care Setting: A Cross-Sectional
Study. Geriatrics (Switzerland), 7, 4-11. https://doi.org/10.3390/geriatrics7040074

367


https://jurnal2.globalhealthsciencegroup.com/index.php/PICNHS

Proceedings of the International Conference on Nursing and Health Sciences, Volume 7 No 1, January - June 2026
e-ISSN 2774 — 5104, Global Health Science Group
https://jurnal2.globalhealthsciencegroup.com/index.php/PICNHS

Morera, A., Calatayud, J., Casana, J., Cortes, R. N., Andersen, L. L., & LOPEZ, bUENO rUBEN.
(2023). Kekuatan genggaman tangan dan keterbatasan kerja : Sebuah studi kohort prospektif
terhadap 70 . 820 orang dewasa berusia 50 tahun ke atas Abstrak. 177(November).

Mutia, A. M., & Achiraeniwati, E. (2023). Perancangan Troli yang Ergonomis pada Proses
Penggilingan Padi untuk Meminimasi Risiko Kerja. 3, 285-293.
https://doi.org/https://doi.org/10.29313/bcsies.v3il.6650

Peraturan Menteri Ketenagakerjaan Republik Indonesia Nomor 5 Tahun 2018 Tentang
Keselamatan ~ Kesehatan  Kerja, 5 Jakartaz  Kemenaker @RI 1  (2018).
https://jdih.kemnaker.go.id/keselamatan-kerja.html

Putrawan, P., & Kuswardhani, T. (2021). Faktor-faktor yang menentukan kekuatan genggaman
tangan pada pasien lanjut usia di panti wredha tangtu dan poliklinik geriatri RSUP Sanggalah-
Depasar. Jurnal Perry Dalam, 12(2), 87.

Sinurat, E. V. (2013). Hubungan Antara Merokok dengan IMT Mahasiswa S1 Universitas
Tanjungpura, Kalimantan Barat. 1-14.

Sitorus, R. A. (2022). Analisa Faktor Yang Mempengaruhi Tingkat Kelelahan Kerja pada Pekerja
Bagian Produksi Di PT. Cipta Baja Raya. 2, yw7(8.5.2017), 2005-2003.
https://lib.unnes.ac.id/20002/

Suharni, Dianto, D. P., Dhuha, A., & Yasa, Y. F. (2025). Koelasi Indeks Massa Tubuh dengan
Kekuatan Genggaman Tangan pada Mahasiswa Kedokteran Fakultas Universitas
Baiturrahman. Nusantara Hasana Journal, 5(11), 22-32.
http://nusantarahasanajournal.com/index.php/nhj/article/view/279

Suma’mur, P. K. (2014). Higiene Perusahaan Dan Kesehatan Kerja (HIPERKES)) (Vol. 2). Agung
Seto.

Suryaningrat, 1. B., Atikah, R., & Kuswardhani, N. (2020). Redesain Alat Angkut (Material
Handling) Thin Brown Cree (TBC) Untuk Peningkatan Produktivitas Kerja (Studi Kasus Untuk
Pengolahan Karet di PTPN XIl Sumber Tengah, Jember. 8(2).
https://doi.org/10.29303/jrpb.v8i2.189

Syah, S. A., Marniati, Siahaan, P. B. C., Is, J. M., & Duana, M. (2024). Faktor — Faktor Yang
Berhubungan Dengan Kelelahan Kerja Pada Pekerja Pt . Prima Cahaya Utama Tahun 2024.
Jurnal Kesehatan Tambusai, 5(September), 8508-8516.

Tarwaka, Bakri, S. H. A., & Lilik, S. (2004). Ergonomi untuk Keselamatan, Kesehatan Kerja dan
Produktivitas.

Wichelhaus, A., Emrich, J., Treutler, A. K., Reinert, I., Hampe, D., & Hilbig, H. (2018). Struggling
to find Effective Pharmacologic Options for Akathisia? B-CALM! Psychopharmacology
Bulletin, 30(11), 1354-1358. https://doi.org/10.64719/pb.4411

Wichelhaus, A., Harms, C., Neumann, J., Ziegler, S., Kundt, G., Prommersberger, K. J., MittImeier,
T., & Muhldorfer-Fodor, M. (2024). Parameters influencing hand grip strength measured with
the  manugraphy system. BMC  Musculoskeletal — Disorders, 19(1), 1-10.
https://doi.org/10.1186/512891-018-1971-4

368


https://jurnal2.globalhealthsciencegroup.com/index.php/PICNHS

