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ABSTRACT

Introduction: Long-term exposure to hand-arm vibration causes musculoskeletal disorders mainly in hand
and shoulder. The purpose of this study was to determine the effect of sport and using anti-vibration
gloves on the grip strength of workers exposed to the hand-arm vibration.

Material and Methods: In this descriptive-interventionist study, 41workers working in one of the Isfahan
metal industries were studied. Data were collected by the demographic questionnaire, hand-arm vibration
acceleration measurement was performed based on the ISO 5349 standard and grip strength was
measured using the dynamometer device model Jamar. The investigations were performed on 3 groups
including sporting moves, using of anti-vibration gloves and combination of sporting move and using of
gloves. Twenty workers were selected as control group without exposure to any hand-arm vibration. Data
were analyzed by the SPSS-21 software.

Results: Workers’ grip strength difference was significant before and after vibration (P, <0.001) and
grip strength had significant and inverse relation with vibration (P, <0.001, R=-0.411). Grip strength was

higher in the group that used anti-vibration gloves accompanied with the sporting moves compared to
before the intervention and significant relation was observed (P, <0.001).

Conclusion: Vibration affects decreasing in grip strength and grip strength itself can be used as a screening
measure for those workers exposed to the risk and diseases related to the vibration. Regular sporting
moves and using anti-vibration gloves are effective on improvement of workers’ grip strength and
preventing vibration-induced complications.
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1. INTRODUCTION parameters in the hand muscle function, medical

Exposure to force exertion while working
simultaneously with vibration, especially hand-
arm vibration (HAV), can cause permanent
vibration diseases including behavioral disorders,
insight disorder, osteoporosis, pain (mainly in
hand, shoulder and wrist), circulatory system
disorders and malnutrition. Out of those factors
affecting the occurence of hand-arm disorders,
type of instrument, exposure time period, working
condition, vibration amplitude and acceleration
could be considered. Vibration can significantly
affect one of the important indices in ergonomics
called grip strength. Grip strength is of important

* Corresponding Author Email: b.moradi@sbmu.ac.ir

Copyright © 2021 The Authors.
Published by Tehran University of Medical Sciences

aspects, physiotherapy and ergonomics and data
obtained by measurement of hand grip strength
can have different uses like manual instruments
designing. Regarding the vitality role of hand as
an organ in the body and due to the fact that all
industrial activities is done with this organ, in case
of any disability in hands, not only many financial
and economic losses in the industry are created
due to losing skillful manpower but also very high
costs are imposed to their families. So, in order to
decrease and control harmful factors, identification
of those causes that may damage the hands and
their appropriate performance are of very high
importance. The current study, therefore, aimed
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at determining the effects of sport and using anti-
vibration gloves on the grip strength of workers
exposed to hand-arm vibration.

2. MATERIAL AND METHODS

This study was a descriptive-intervention survey
and the study population included the male workers
working in one of the metal industries located in
Isfahan, Iran. Those workers who were not healthy
physically or mentally and had hospitalization
records due to any musculoskeletal, physical or
mental problems, taking any type of drug, lack of
tendency to participate in the research, lack of using
anti-vibration gloves and irregular participation in
the sport exercises were omitted from the study. The
participants of the current study reported working
daily hours of 7-10 in a working shift with the
vibrating instrument. These instruments included
milling machine, drill, band saw, and wind box and
forklift machine. Among the 60 workers with hand-
arm vibration, 41 ones were eligible to participate in
the research. First, demographic characteristics of
the participants were recorded by the questionnaire,
then the hand-arm vibration and grip strength were
measured as follows:

To measure arm-hand vibration, the vibration
meter SV 106 made by SVANTEK Company of
Poland was used. In addition to measuring hand-arm
vibration and whole body vibration, this 6-channel
device was able to simultaneous analysis of noise in
1/1 and 1/3 octave band. Measurement of hand-arm
vibration was performed according to standard ISO
5349 and in 3 axels of x, y, z. To measure grip strength
of workers’ hand, hand dynamometer Jamar 63785
model was used according to recommendation
of American Society of Hand Therapists (ASHT).
Grip strength measurement was performed before
performance of interventions twice during the
working shift: 1. before starting the work, 2. after
ending the working shift. After measuring hand-arm
vibration and grip strength of workers, intervention
program was performed for 60 days in the 3 studied
groups. The participants were classified into 3

groups: 1. A (14 workers), 1.B (14 workers), and 3.C
(13 workers). The intervention program included
performing sporting moves related to hand and
fingers in the group A, using anti-vibration gloves
in the group B and sporting moves accompanied
with using gloves in the group C. Anti-vibration
gloves were Ansell (as the most popular gloves in
the market), model Vibragurd 07-112 . Hands and
fingers sporting movements were tought to the
participants according to the suggestion of physical
education expert and under his supervision. After 60
days of performing intervention, grip strength was
measured in each 3 groups at the end of working
shifts. It should be noted that 20 administrative
workers with no exposure to vibration (sale unit,
accounting, technical engineering, marketing and
Recruitment Sections) were considered as control
group and demographic properties and their grip
strength at the end of working shift were also
assessed. The collected data were analyzed by the
SPSS-21 software through descriptive statistics.
Statistical analyses were performed using Paired-
samples t-test as well as Pearson, Spearman and Eta
correlation coordination coefficient. Significant level
was set at 0.05 for all statistical analyses.

3. RESULTS AND DISCUSSION

In this study, workers’ age average was 34.7+6.08
and work experience average was 9.6+5.9 years,
73.2% of the participants did not report doing
exercise and 75.6% did not smoke. Age average of
control group was 33.47+4.15 years and their work
experience average was 10.71+£6.4 years. Average
of hand-arm vibration exposure according to the
measured 8-hour vibration acceleration was equal
to 7.28+2.97 m/s?, which was considered more than
permitted limit compared to the standard value (the
permitted limit of job exposure in Iran (OEL) is 2
m/s?). Workers’ grip strength average was 42.16+3.8
kg force before working with vibrating instruments
and was 39.55+3.97 kg force at the end of working
with vibrating instrument and working shift. The
results showed that the grip strength of workers

Table 1: Grip strength in the studied workers before the intervention

variable Mean+SD Maximum Minimum
grip strength before working with vibrating
; 42.16+3.8 50.25 37.21
instruments

ip strength aft to vibration at
grip strength after exposure to vibration a 36.5543.97 48.64 3421
the end of work shift
Control group 45.71£3.35 51.36 39.68
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Table 2: Pearson correlation coefficient and P, - between the grip strength and studied parameters in both control
group and group exposed to the vibration

Correlation coefficient
(group control)

Pvaue
(group control)

Correlation coefficient
(group exposed)

Pvalue

(group exposed)

variable

Vibration (m/s?) <0.001 -0.411 - -
Age (year) 0.701 0.062 0.82 0.06
work experience

0.91 0.018 0.89 0.018
(year)
BMI (kg/mz) <0.001 0.577 0.01 0.564

Table 3: Mean (standard deviation) of grip strength (kg force) in the studied groups before and after the intervention

: Mean+SD Mean+SD Difference of Mean+SD before
variable . . . : . : Pvalue
(before intervention) (after intervention) and after intervention
Group A 40.01+£3.38 40.78+3.36 0.7710.26 <0.001
Group B 39.08+4.39 39.65+4.5 0.57+0.34 <0.001
Group C 39.57+3.97 41.5+4.35 1.93+0.67 <0.001

in control group who did not work vibrating
instrument was higher than studied workers. Table
1 shows grip strength in the studied workers before
the intervention. Results of Paired-samples t-test
showed that grip strength of workers before and after
exposure to vibration was significant (P, <0.001),s0
that their grip strength was decreased after exposure
to vibration. Correlation coefficient statistical tests
indicated that the grip strength had a significant
and inverse relation with vibration (P, <0.001, R=
-0.411). In other words, as the hand-arm vibration
accelerated, the workers’ grip strength decreased.
Also grip strength at the end of working shift was
significant in both groups of workers exposed to the
vibration and the control group (P, <0.001). Table
2 shows the Pearson correlation coefficientand P, .
between the grip strength and studied parameters
in both control group and the group exposed to the
vibration. According to the presented results in table
3, hand and fingers sporting moves and using the
anti-vibration gloves were effective in improvement
of grip strength force and had significant relation
with grip strength before the intervention
(Py,,.<0.001). However, using the anti-vibration
gloves and performing sporting moves at the same
time was more effective on improvement of the grip
strength of the workers and also significant relation
was observed between workers’ grip strength before
and after the combined intervention (P, <0.001).It
was reported in a study that exercising increases the
grip strength consistency and decreases the upper
limb disability. Staal et al. assigned performing
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sporting moves as a factor for continuing the work
and decreasing the musculoskeletal pain. Dong et
al. mentioned the role of using anti-vibration gloves
very important in absorbing the force of hand-arm
vibration.

4. CONCLUSIONS

Results of this study indicated that vibration
affects decreasing the grip strength since hand-
arm vibration exposure has negative effects on
the workers’ health. In this study, the group that
performed hand sporting moves had better grip
strength compared to the group that used only
the anti-vibration gloves. Moreover, since sporting
moves are easy, cost-effective and available, this
method could improve grip strength, decrease
sadness and fatigue in hand and fingers and
protect workers against adverse effects of hand-
arm vibration. Teaching suitable sporting moves,
supervising performance of sporting moves and
encouraging the workers to continuous execution
of these moves are also recommended. Regarding
that decreasing grip strength can be the background
for the musculoskeletal disorders or hand-arm
vibration syndrome, individual grip strength can
be used to screen workers at risk.
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