
Evaluation of the Effect of Safety Gloves on HandEvaluation of the Effect of Safety Gloves on Hand--arm Vibration (HAV) Levels arm Vibration (HAV) Levels  

Nathan Chen, Charles L. Boyd, Jonghwa OhNathan Chen, Charles L. Boyd, Jonghwa Oh 

 

Department of Environmental Health Sciences, School of Public Health  

University of Alabama at Birmingham 

 

Background: Prolonged exposure to excessive hand-arm vibration 

(HAV) can induce hand-arm vibration syndrome (HAVS). 

Groundskeeping and landscaping workers routinely use hand-held 

power tools and they often wear the general-purpose safety gloves 

when operating the tools.  

Objective: The aim of this study was to evaluate the effect of cowhide 

leather gloves, one of the most commonly used safety gloves, on the 

hand-arm vibration (HAV) levels during the operations of a weed eater 

and a backpack leaf blower. 

Method: Two researchers alternatively operated a weed eater and 

backpack blower by changing roles (i.e., study operator and subject) 

for five minutes (n=3). Acceleration levels were measured with vibra-

tion tri-axial dosimeters on both palms of the subjects when the cow-

hide leather safety gloves were worn and were not worn and a percent 

difference in acceleration was determined.  

Results: A reduction in acceleration levels was observed on the domi-

nant right hand for both subjects when the cowhide leather safety 

gloves were worn: 10 - 31 % for a weed eater and 8 - 13 % for a blow-

er.  

Conclusion: The use of the general-purpose cowhide safety gloves 

reduced HAV exposure levels during the operations of a weed eater 

and backpack leaf blower: the vibration attenuation effectiveness was 

considerable especially for a weed eater. 

ABSTRACT 

 

● Long-term, excessive exposure to hand-arm vibration (HAV) can in-

duce vascular, neurological, and musculoskeletal disorders, collec-

tively known as hand-arm vibration syndrome (HAVS) (Bovenzi, M., 

1998; Matoba, T., 2015).  

● Many workers in grounds maintenance industry use hand-held pow-

er tools and hand-guided powered equipment  on a regular basis 

and wearing general-purpose safety gloves during the operations of 

the tools/equipment is a general safety work practice. 

● However, hand-transmitted vibration levels have traditionally been 

measured with accelerometers directly attached to tools which is a 

measure of vibration emission than exposure, and vibration attenua-

tion effect of the general purpose work gloves has not been fully un-

derstood.   

● The aim of this study was to evaluate the effect of general-

purpose safety gloves on the hand-arm vibration (HAV) levels 

using dosimeters with palm-strapped adaptors which better re-

flect vibration exposure experienced by users by operating a 

weed eater and backpack blower. Additionally, 1/3 octave band 

analysis was performed to obtain frequency spectra . 

SITUATION/PROBLEM 

 

● Cowhide leather gloves (Condor, W. W. Grainger Inc., Lake Forest, 
IL, U.S.), one of the most commonly used safety work gloves, were 
used in this study (Figure 1) . 

● Two researchers alternatively simulated the operations of a weed 

eater and backpack blower by changing roles: one time being a 

study subject and one time being a study operator (UAB IRB ap-

proval obtained) (Figure 2 ).  

—Weed eater: head was swung side to side approximately 30 inch-

es for 1 - 1.5 seconds each side 

—Backpack blower: nozzle was swung side to side approximately 

30 inches for 1 - 1.5 seconds each side  

● Each operating procedure above was performed for five minutes 

both when gloves (G) were worn and not worn (NG). Measurements 

were repeated three times (n=3) and results averaged. 

● Vibration tri-axial dosimeters with palm-strapped adaptors (SV103, 

Svantek SP. Z O. O., Warszawa, Poland) were used to collect fre-

quency- weighted root-mean-square (r.m.s.) acceleration values for 

three orthogonal axes, ahwi, and vibration total values of the frequen-

cy-weighted r.m.s. acceleration, ahv (Figure 3).1/3 octave band anal-

ysis was performed at center frequencies from 0.8 to 1250 Hz. 

● Percent difference in ahv between the data obtained with and without 

safety gloves were calculated to evaluate the attenuation effect of 

gloves as follows: 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

METHODS 

 

● Figure 4 (a, b, c & d) shows real-time vibration total values (ahv) for a weed eater and 

backpack blower throughout the sampling periods.  

● For a weed eater, a decrease in ahv was observed on both hands of both subjects when 

gloves were worn: percent reduction was between 10 - 31%, as shown in Figure 5. 

—For a subject 1, average ahv were 5.81 (G) and 7.18 m/s² (NG) for  the right hand 

and  4.33 (G) and 5.14 m/s² (NG) for the left hand. For a subject 2, average ahv were 

5.07 (G) and 5.62 m/s² (NG) for the right hand and 3.46 (G) and 4.54 m/s² (NG) for 

the left hand. 

—The highest average ahw measured on the right hand and left hand were found in x- 

axis and y-axis, respectively, and the right hand was the dominant hand for both 

subjects. 

—Two major peaks were appeared at around 160 and 315 Hz both when wearing 

gloves (G) and not wearing gloves (NG) and the largest reduction in r.m.s. accelera-

tion values was observed at around the second peak between 300 Hz ~ 800 Hz in 

the dominant x-axis measured on the dominant right hand  (Figure 6).  

● For a blower, a decrease in ahv was observed on both hands of both subjects except for 

the left hand of a subject 1*: percent reduction was between 8-13, as shown in Figure 5.

(*9 percent elevation observed) 

—For a subject 1, average ahv were 2.00 m/s² (G) and 2.25 m/s² (NG) for the right 

hand and 0.10 m/s² (G) and 0.09 m/s² (NG) for the left hand. For a subject 2, aver-

age ahv were 1.10 m/s² (G) and 1.19 m/s² (NG) for the right hand and 0.10 m/s² (G) 

and 0.11 m/s² (NG) for the left hand.  

—The highest average ahw measured on both hands were in y axis, and the right hand 

was the dominant hand for both subjects.  

—Two major peaks were appeared at around 125 Hz and 250 Hz both when wearing 

gloves (G) and not wearing gloves (NG) and an inconsistent reduction in r.m.s. ac-

celeration values was observed at around the second peak between 200 Hz ~ 315 

Hz in the dominant y-axis measured on the dominant right hand  (Figure 7).  

RESULTS/DISCUSSION 

 

●  The vibration attenuation effect of general-purpose cowhide leather safety gloves 

on the HAV levels during the operations of a weed eater and a backpack leaf blower 

was found in this study.   

●  The vibration attenuation effectiveness of the general-purpose safety gloves was direction

- and tool-specific: considerable amount of reduction in acceleration values was observed 

at around  300 ~ 800 Hz in the dominant x-axis measured on the dominant right hand for 

a weed eater while no conclusive pattern was observed for a backpack leaf blower. 

●  More investigations are needed to examine the attenuation effect of different types of 

gloves on the HAV levels as well as the effect of different types of power tools. 

CONCLUSIONS 
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Figure 2. Simulation of (a) weed eater 

and (b) backpack blower operations  

Figure 3: Subject wearing vibration 

dosimeters  

Figure 1: Cowhide leather gloves 
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Figure 6: Frequency spectra of a dominant x

-axis on the dominant right hand for a weed 

Figure 7: Frequency spectra of a dominant y-

axis on the dominant right hand for a back-

(a) 

(b) 

Figure 4: Real-time acceleration values (ahv) 

for a weed eater (a & b) and backpack blower 

(a) Weed eater– Left hand (b) Weed eater– Right hand 

(c) Blower- Left hand (d) Blower- Right hand 

Figure 5: Average ahv and % reductions for a 

weed eater (a & b) and backpack blower (c & 


