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ABSTRACT  

Introduction: The prolonged exposure of construction industry workers to various 

vibrating equipment gives rise to hand-arm vibration syndrome (HVS). Due to its 

growing prevalence among construction workers, scientists around the world have 

sought to examine its presence, prevalence, and potential impacts in various 

locations across the world. Therefore, the main objective of this paper is to examine 

the effects of HVS on construction workers in the Sultanate of Oman.  

Methods: The quantitative cross-sectional design approach employed in the study 

involved the administering of a Google form questionnaire comprising 18 questions 

to collect, analyze, and sample the opinions of 40 respondents on the topic.  

Results: The workers at the selected construction site were largely young and able-

bodied males who displayed full knowledge and awareness of the nature, 

symptoms, and effects of HVS. The most common symptoms of HVS were white 

fingers, painful numbness in hands and arms, and musculoskeletal pains, whereas 

pain and sleep disturbance, reduced or inability to do work safely in cold conditions 

were termed the most prominent effects of HVS. Hence, some preventive measures 

proposed to address the problems of HVS were examined in the study.  

Conclusion: The study demonstrated that HVS could be effectively reduced or 

eliminated at construction sites by establishing good personal health and 

occupational safety measures. 

Keywords: Construction Safety, Hand-arm Accidents, Vibration Syndrome, 
Construction Safety, Workplace

Introduction

The process of construction involves the use of 
numerous types of tools that largely operate on 
the principle of vibration to accomplish various 
tasks.1,2 Vibration, derived from the Latin word 
vibrationem (shaking or wielding), refers to the 
oscillatory motion of single or multiple bodies 
around an equilibrium point.3 In principle, it is a 

mechanical process in which multiple oscillations 
take place at a fixed point. Globally, it is estimated 
that over 9 million workers are exposed to various 
kinds of tools or equipment that expose them to 
multiple and continuous vibrations.4 For example, 
construction site workers utilize numerous types 
of hand tools that undergo several vibrations 
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during operations. As a result, these workers are 
prone to the multiple and continued oscillations of 
such equipment, which poses severe risks to their 
personal health and occupational safety.5,6 The 
risks typically arise from the so-called hand-
transmitted or hard-arm vibrations which over 
time could result in hand-arm vibration syndrome 
(HVS).7-8 The HVS refers to the various kinds of 
damage caused by the vibration ranging from 
white fingers to muscular and neurological 
damage that can lead to numbness or tingling of 
hands and fingers.  

Typically, the factors that contribute to the risk of 
developing HVS depend on the vibration 
magnitude and exposure frequency.9 According to 
Poole et.al., the most essential factors responsible 
for the occurrence of HVS are the grip, as well as 
the push and essential forces used for guiding the 
vibrating tools used in construction.10 A tight grip 
is used in case of ground vibration which is why 
more vibration energy is passed on to the hand. It 
was noted that the exposure pattern, as well as 
frequency of work and rest periods, are critical 
accountable factors for the occurrence of HVS.11 
However, there are a set of standards associated 
with a vibration like ISO standard 2349 (2001) for 
hand-transmitted vibrations.12 Despite this, the 
lack of appropriate knowledge about the situation 
on the ground makes it difficult to decide what 
standards can be adhered to.13-14 

The general construction industry as well as the 
heavy engineering and concrete product 
manufacturing industry also recruit numerous 
workers affected by HVS. Likewise, ancillary 
construction industry workers in mine/quarry, 
motor vehicle manufacturing, and public utility 
(i.e., water and electric facilities) companies are 
also affected by HVS.15 However, the construction 
industry workers are particularly prone to HVS 
due to exposure to various vibrating equipment 
during high-end and sustained construction 
projects as typically witnessed in the Middle East. 
For example, in countries like Oman construction 
work requires the use of heavy vibration tools 
which results in chronic and sustainable exposure 

to high-magnitude vibration particularly among 
the largely migrant workforce.16,17 It is estimated 
that ~57% of the people associated with 
construction projects are non-native immigrant 
workers employed by construction companies.18 
Hence, it is generally believed that the concept and 
knowledge of local regulations and associated 
engineering factors among immigrant or migrant 
workers are generally lacking. Likewise,  noted 
that the safety norms among migrant workers are 
considered highly volatile when compared to that 
of native workers.19  

According to Qamruddin et. al., the dynamic 
nature of the construction project in Middle 
Eastern countries like Oman requires significant 
knowledge of the ground situation to critically 
address health, safety, and other work site-related 
issues such as HVS among the workers.20 This is 
one of the primary factors for the lack or absence 
of any evidence of a comprehensive survey 
conducted by construction companies to execute a 
localized topographical study about vibration in 
its complete form with emphasis on a specific 
geographical typology. Therefore, this study aims 
to examine the effects of the hand-arm vibration 
syndrome (HVS) on the overall personal health 
and occupational safety of construction workers in 
the Sultanate of Oman.  

Methods 
The study adopted a quantitative cross-sectional 
design for the data collection, analysis, and 
sampling. 

The sample size for administering the 
questionnaire was based on workers who work 
with hand power tools or other operators who 
work with other equipment that could cause 
vibration at the selected construction site. The 
sample size of this study was 40, whereas the 
gender was men aged between 25 to 35 years of 
age. 

This part of the study involved the use of a 
questionnaire to collect primary data on the 
impact of Hand-arm Vibration Syndrome (HVS) 
on construction workers in Oman. Hence, a 
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Google form-based questionnaire consisting of 18 
questions was administered via email to workers 
whose tasks involved the use of hand power tools 
to obtain information about the worker's 
knowledge of the risk of vibration exposure and 
the HVS. The questionnaire was also aimed at 
examining the symptoms and consequences of the 
HVS disease and safety measures to avoid 
contraction. The questionnaire was focused on the 
worker's age, gender, nature of work, and the 
frequency of using HV tools at construction sites. 
The questionnaire was structured with specific 
questions that provided answers between the 
knowledge scale and yes or no questions on a 
Google form administered to the workers. 

The questionnaire was analyzed depending on the 
high or low scale. It aimed to examine each 

worker’s knowledge of the nature of their work 
and the HVS disease if any. The analysis was 
performed through Microsoft Excel and Chart 
analysis of the percentages and the number of 
workers. 

Results 
The questionnaires were distributed to 40 workers 
at the selected construction site in Oman. The total 
number of returned questionnaires was 32 with all 
respondents being male aged between 20 and 35 
years of age. The results also showed that 
respondents aged between 20-25 accounted for the 
largest percentage (37.50%) of workers at the site, 
whereas the aged groups 26-30 and 31-35 
accounted for 34.38% and 28.13% of the 
respondents, as highlighted in Figure 1.

 

Figure 1: Age distribution of study respondents

The nature of the tasks/jobs on the selected 
construction site was also examined in the study. 
Based on the findings of the questionnaire, it was 
observed that the tasks include drilling, 
demolishing, operating heavy equipment, 
maintenance, loading materials, removing debris, 
and cutting, as shown in Figure 2. As observed, 4 
out of 8 tasks/jobs at the construction site involve 
the use of vibration equipment, namely drilling, 
demolishing, operating heavy equipment, and 
cutting. However, the analysis of the total number 
of workers assigned tasks showed that drilling 
accounts for the highest share with 31.25% (10 
workers), followed by demolishing at 25% (8 

workers), operating heavy equipment at 12.50% (4 
workers), and lastly, cutting at 6.25% (2 workers). 
The findings showed that 75% (24 workers) at the 
construction site operate vibrating equipment, 
which suggests that this group is more prone to 
HVS than other workers. 

Further analysis showed that 23 workers (71.88%) 
are aware of or have experienced one or more 
symptoms of HVS ranging from white fingers, 
painful numbness in hands and arms, and 
musculoskeletal pains. The symptom with the 
highest prevalence among the workers was white 
fingers (37.5%) followed by painful numbness in 
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hands and arms (25%), and lastly, musculoskeletal 
pains (9.38%) as shown in Figure 3. The high 
prevalence of white fingers (37.5%) in workers is 
because it is the onset symptom or most common 

feature of HVS. The disease typically begins with 
numbness before progressing tothe white fingers 
hence workers have sufficient knowledge about 
the HAVS symptoms.

 

Figure 2: Nature of work of study respondents 

 

Figure 3: Distribution of HAVS symptoms among respondents

The consequences of HVS among construction site 
workers were also examined in this study. In this 
study, it was observed that the most notable 
consequences of HVS are the inability to do your 
work safely, pain and sleep disturbance, and 
reduced ability to do work in cold conditions, as 
illustrated in Figure 4. The distribution of the 
detected consequences showed that the inability 
to do your work safely was the most common 
consequence of HVS disease, which is to be 
expected since this is the primary effect of HVS, 

whereas sleep disruption and working in cold 
conditions are secondary effects or reactions to 
HVS. Further analysis revealed that workers also 
experienced other symptoms, termed after-work 
consequences, particularly in the fingers, arms, 
and hands as well as discomfort while working, 
and tingling feeling. 

Given its short- and long-term impacts on 
workflow, there is an important need to address 
the challenges of HVS. Hence, the respondents 
were asked to evaluate selected precautionary or 
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preventive measures to address the problems of 
HVS onsite, as depicted in Figure 5. The 
questionnaire responses showed that changing 
work methods that reduce vibration, keeping 
hand tools always good and maintained, and 
encouraging workers to report early symptoms 

were the most common responses. Further 
analysis showed that changing work methods that 
reduce vibration was the selected response by 
71.88% of the respondents. This response is to be 
expected as it is the most logical response to HVS 
accidents. 

 

 

Figure 4: Consequences of HVS among construction workers 

 

Figure 5: Control measures for preventing vibration exposure

Discussion 
The first part of the questionnaire obtained data 
on the respondent’s demographic information 
such as the worker’s age, gender, and nature of 
work. All the workers at the selected construction 
site are male and fall within the age brackets of 20 
to 35. Further analysis showed that the most 

significant number of workers (i.e. 12) fall within 
the age bracket from 20 to 25, whereas the age 
brackets 36-30 and 31-35 each have 11 and 9 
workers, respectively. Analysis of the nature of 
the work shows that drilling is the most common 
type of work at the site due to the numerous 
workers performing this activity.  

https://www.nepjol.info/index.php/IJOSH
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The second part of the questionnaire aimed to 
examine the workers' general knowledge of HVS. 
The findings showed that the workers are largely 
knowledgeable about HVS, and the risks 
associated with exposure to the syndrome. This 
observation is largely beneficial as knowledge of 
the syndrome and its underlying risks will ensure 
caution and serve as a preventive measure against 
future occurrences. The respondents also showed 
their awareness of the chronic and acute 
symptoms of HVS such as white fingers, which is 
in fact the most significant symptom of the 
syndrome. Other symptoms of HVS depend on 
the period of exposure to hand-arm vibration as 
well as tools and the nature of work.  

The ability to do your work safely was deduced as 
the most significant consequence of HVS as 
confirmed by 23 workers at the construction site. 
Hence, some control measures were proposed to 
reduce or limit the consequences of HVS such as 
changing the work methods as deduced from the 
frequency of workers’ responses to this measure. 
In addition, the findings revealed that good 
knowledge of the nature of vibration work and 
tools can enhance overall health and safety as well 
as prevent future cases of HVS among workers. 

Based on the results, it can be reasonably expected 
that the prevalence of the male gender among the 
study respondents is due to the nature of the 
construction work. Typically, the long hours, 
drudgery, and potential risks of construction sites 
require that workers are male, young, healthy, and 

able-bodied to effectively function. In addition, 
the use of hand tools typically characterized by 
high noise and vibration levels requires men in the 
age groups deduced from the study. 

Conclusions 
The study investigated the effects of the Hand-
arm Vibration Syndrome (HVS) on the overall 
health and safety of construction workers in Oman. 
The results showed that the workers at the 
selected construction company are generally 
informed about HVS, its symptoms and the risks 
associated with exposure to the disease. 
Furthermore, the findings showed that the most 
common symptoms of HVS experienced by the 
workers are white fingers, painful numbness in 
hands and arms, and musculoskeletal pains. 
Based on their responses, it was also observed that 
the most prominent effects of HVS are pain and 
sleep disturbance, as well as reduced or inability 
to do work in cold conditions or work safely. 
Given the immediate and potential impacts of 
HVS, the workers’ opinions on selected 
precautionary or preventive measures to address 
the problems of HVS were examined in the study. 
The questionnaire responses showed that 
adjusting working procedures that reduce 
vibration, maintaining work tools, and early 
reporting of symptoms were considered the most 
critical to addressing HVS among workers. 
Overall, the results showed that with proper 
measures in place, HVS can be significantly 
reduced or eliminated at construction sites.
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