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Abstract:
The objective of this study was to evaluate occupational hazards and work safety among
chainsaw operators in Uyo, Nigeria. Data for 29 out of 34 registered members engaged in
chainsaw operation were gathered using structure questionnaires. The results indicated
that chainsaw operators were dominated by male between the age 32-50 (44.8%) who has
attained some form of formal education. Over 50% of the operators averred their
awareness of the risky nature of their job mostly from colleagues (75%). The most
perceived occupational hazards were hit by dead trees (96.6%), fall (69.0%) and rolling
log (37.9%), while back and shoulder pain (75.9%), hearing impairment (55.2%) and
joint pain (41.4%) were the major occupational health ailment. Safety shoes (93.1%), ear
muffler (82.8%) and safety glass (65.5%) were the personal protective equipment (PPE)
used but safety shoes (69.0%) was the most frequently utilized. High cost followed by
not-convenient were the most cited reasons limiting the utilization of PPE by the
operators Chainsaw operators should be adequately train on the handling of chainsaw
machine, workplace safety and proper use of PPE. Training and strict enforcement of the
use of PPE by relevant safety organization is envisioned as the possible way out to
reduction of occupational hazards and improvement of work safety in this forestry sector.
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1. Introduction
Forestry work is characterized by a combination of personal (health and safety) and

environmental risks [1] and timber harvesting using chainsaw is related to high accident
risk [2]. Chainsaw is widely used in the process of timber harvesting and preliminary
processing in many places around the world [3]. The introduction of chainsaw in forestry
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operation in forestry industry has relatively increased productivity and working
conditions, while on the other hand health hazards have increased among chainsaw
operators because it is a potentially dangerous machine running at a speed of some 20
m/sec, and therefore requires experience, training and adequate tools [4]. Great physical
strain are placed on chainsaw operators because of exposure to excessive noise and
vibrations [5-11].

The use of improper timber harvesting methods causes accidents, occupational injuries
and deaths [12] especially when the personnel’s involved are not professionals, do not
have adequate training [13] or sometimes have the training and work experience, but may
not be using the proper operational procedures. Other factors that contribute to
occupational hazard in forestry include: having little opportunity to influence the work, a
poor psycho-social environment, little recognition for work performed, low self-esteem,
lack of experience of the work, smoking, poor physical fitness and a previous history of
muscular and joint disorders [14]. The average estimated fatal occupational accident
frequency rate resulting in fatalities in forestry operation was reported to be 14.0/100,000
workers and the number of fatal accidents was 335,000 [15].

Available statistics indicate that accident rate in forestry operation is significantly
higher per employee compared to other high risk economic sectors in different countries
[16]. For instance, fatal accidents rates in Germany were reported to be 3 times higher in
the forestry sector compared to construction and twice with regards to agriculture [17]. In
Spain, the incident rate of all other sectors was 3 to 4 times lower compared to that of
forestry [18]. In United State, fatal accident rate in forestry was 19 times higher than
other sectors, 11.5 times greater in the New Zealand forest sector, with loggers being the
most exposed [19,20,21]. In Australian forestry sector, injuries were 2 to more than 3
times greater than in the rest of industries [22]. While some European countries have
documented work safety and fatal accidents in forestry (Table 1), reports from other
developed countries focuses on the causes of accidents, accident rates and accident
severity, work activity, incident initiating event, type of injury and part of the body
affected [2,6,13,23].

Table 1 Comparison of fatal accident rates in forestry related to timber removals in selected
European Countries.

Country Activity Number of fatal
accidents x year-1

Timber removals (106
m3 x year-1)

Accidental deaths
x (106m3)-1

Sweden Forestry 8.47 77 0.11
Austria Forestry 37 20.1 1.84
Slovenia Forestry 15.7 3.2 4.9
Switzerla

nd Forestry 13.6 7 1.94

Germany Forestry 40.7 60.7 0.67

Finland Forestry (full time
employee) 6.4 64.3 0.1

Croatia Forestry (full time
employee) 2.5 5 0.5

Spain Forestry [18] 7.7 15 0.5

Source:[13,18]
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Beyond work related injuries, work safety still borders on health implication of the
workers. Diesel exhaust for instance, has become a pervasive airborne contaminant in
workplaces like logging industries where diesel-powered equipment is used [24] and the
International Agency for Research on Cancer (IARC) classifies diesel exhaust as
“carcinogenic to humans (Group 1) [25]. Airway irritant which triggers the release of
cytokines, chemokines, immunoglobulins and oxidants are reported to be linked to diesel
exhaust [26], which may invariably promote expression of the immunologic response
phenotype (Th2) associated with asthma and allergic disease [27]. Most of these
occupational hazard and work safety issues may be overcome by providing education and
training, protection of personnel, adherence working techniques and the use of personal
protective equipment (PPE) [28,29].

Work safety has been neglected in logging operations in developing countries like
Nigeria hence, the insufficient study data. There is the need to research on occupational
hazards and work safety, the causes of accidents and preventive measures so as to
significantly reduce the frequency of occurrence of accidents [23] in Nigeria forestry
industry. Evaluation of occupational hazard will be a useful indicator to check if
workplace safety is followed in Nigerian forestry operations. The objective of this study
was to evaluate the occupational hazards and workplace safety among chainsaw operators
in Uyo, Nigeria. The study was limited to identification of perceived occupational
hazards and health ailments confronting chainsaw operators, evaluation of chainsaw
operator’s consciousness on workplace safety, identify as well as the utilization of PPE
by operators and barriers against the utilization of PPE.

2. Materials and Methods

2.1. Study Area
The study was conducted in Uyo Local Government Area (Latitudes 4° 58′ and 5° 05′

N and Longitudes 7° 54′ and 8° 00′ E), Akwa Ibom State, Nigeria (Figure 1). The
topography of the area is characterized by relatively gentle slope and the soil is utisols
with a distinct argillic horizon. Annual rainfall averages between 1800-3200 mm per
annum with distinct wet season from March to October and dry season from November to
February. Mean annual temperature is between 22.80 °C to 30.13 °C [30,31].

2.2. Data Collection
The self-administered questionnaire was developed based on earlier studies [32,33,34].

Questionnaires consisting close ended questions covering demographic information, job
history (i.e., time in the industry, primary job), perceived occupational hazards, work-
related injuries and health ailment, safety and safety measure, use of PPE and
impediments for non-utilization of PPE and recommendations for improved workplace
safety, were delivered to chainsaw operators at the Timber Market.
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Figure 1. Map of Nigeria indicating Akwa Ibom State with Uyo Local Government Area
highlighted.

2.3. Data Analysis
Questionnaire responses were summarized using descriptive statistics (frequency and

percentage). All statistical analyses were performed using SPSS software.

3. Results and Discussion

3.1. Demographic Characteristics of Chainsaw Operators
The study revealed that chainsaw operation was gender sensitive as all the operators

were male (Table 2, S/N. 1). This corroborates Kaakkurivaara and Stampfer [27] and
Matsa and Mandowa [34] who reported the dominant of male in forest operation in
Wattle Company Nyanga pine estate in Zimbabwe and cross section assessment of
loggers in Virginia, United State of America respectively. The non-involvement of
female in timber harvesting operation may be attributed to the dangerous nature of the job,
often involving physical demands, non-permanent worksites and challenging work
environments such as in-clement weather, rough terrain and operation carried out in
remote or isolated locations [27].

Age distribution of the respondents (Table 2, S/N 2) revealed that 32 - 50 years
category had the largest number (44.8%) while those between 10 - 20 years constituted
just 3.5% of the studied population. The low attraction of young people to chainsaw
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operation could be due to the strenuous nature of the job. The result corroborate Lindroos
and Burström [6], Driscoll [22] and Thelin [35] who in their studies reported that the
average age of personnel’s involved in forestry accidents were 39 years, 40 years and 60
years for Australia, Ireland and Sweden respectively. About half of the respondents
(48.3%) were married (Table 2, S/N 3) with majority (55.2%) family size of between 5 -
10 persons (Table 2, S/N 4). The high involvement of married individuals and persons
with larger family size in this occupation indicate the potential of chainsaw operation to
sustain the livelihood of their families, even though with potent high risk of workplace
injuries [19].

Majority (55.2%) of the chainsaw operators had some form of formal education
(primary, secondary or tertiary) however, they still acquired some formal basic training in
chainsaw operations (Table 2, S/N 5). Only 6.9% of the respondents had no professional
trainings on chainsaw operation (Table 2, S/N 6). Although Mastsa and Johannes [34]
had reported of non-attainment of formal education by most chainsaw operators in other
African country like Zimbabwe, this study revealed that the business of chainsaw
operation in Nigeria has attracted people with different educational attainment. With
more than half of the respondents (55.2%) reported to be educated, they could be trained
on work safety, workplace risk hazards and management. Training is a key to accident
prevention because knowledge is a necessity for understanding workplace regulations and
information about suitable technical solutions [14,27,36,37].

Along with formal training many years of experience (6 years and above) as revealed
by 96.5% of respondents (Table 2, S/N 7), enhanced effective handling of chainsaw
operations among the studied population. Many researchers in this field have found a
significant correlation between the lack of experience of the workers and the higher
accident rate [19,38,39,40].

Table 2. Demographic Characteristics of chainsaw operators.

S/N Demographic character Frequency Percent
1. Gender

Male 29 100
Female 0 0
Total 29 100.0

2. Age
10-20 1 3.5
21-31 10 34.5
32-50 13 44.8

Above 50 5 17.2
Total 29 100.0

3. Marital status
Married 14 48.3
Single 7 24.1

Separated 3 10.4
Widower 5 17.2
Total 29 100.0

4. Family size
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2-4 13 44.8
5-7 12 41.4
8-10 4 13.8
Total 29 100.0

5. Educational qualification
No formal education 13 44.8

Primary 10 34.5
Secondary 5 17.2
Tertiary 1 3.5
Total 29 100.0

6. Formal training (Professional operators)
Yes 27 93.1
No 2 6.9
Total 29 100.0

7. Years of experience
0-5 1 3.5
6-10 4 13.8
11-15 12 41.4
16-20 9 31.0

Above 20 3 10.3
Total 29 100.0

3.2. Safety Awareness Among Chainsaw Operators
Perception of respondents on risks associated with chainsaw operation varied. However,

more than half (55.2%) of the chainsaw operators were conscious of safety risk in
harvesting operations, while 44.8% of the respondents were not (Figure 2). Tobisch et al.
[41] had averred that operators with very little experience are less aware of the risks that
they take, being more prone to injury. Their sources of information on safety awareness
were through friend/colleague (75.0%), seminar (18.75%) and mass media (6.25%)
(Figure 3). Substantial reduction of accident risks can be achieved by improved
ergonomics, safety awareness and operators training through seminars. With formal
educational attainment as acquired by respondents along with experience, exposure to
seminars can easily prop safety consciousness and encourage utilization of PPE and this
can go a long way to encourage sustainable timber harvesting practice, improve the
operator’s felling efficiency and log conversion ability and result to high timber
conversion yield and preservation of biodiversity.
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Figure 2. Safety Awareness among Respondents (n = 29).

Figure 3. Information source among chainsaw operators (n = 29).

3.3. Perceived Sources of Occupational Hazards Among Chainsaw Operators
Common causes of injuries on chainsaw operators as reported by respondents were: hit

by dead trees/branches (96.9%), fall (69.0%) and machine chain cuts/kick-back (60.0%)
(Table 3). Other minor causes of injury included rolling log, snake, bite from bees (Table
4). These results corroborate Eggensperger et al. [42] and Mastsa and Johannes [34] who
reported machine-related wound/bruise, slip/fall from a machine, strike by tree and
falling objects as common work-related injury in chainsaw operation as well as Peters [20]
also reported hang-up, poor felling technique, butt rebound, broken limbs or tops and
snag felling as major sources of fatal accident in forest operation. Such safety risk could
have resulted from poor situational awareness due to inattention, distraction, work speed,
machine operation, poor communication and felling in the wrong direction
[19,20,22,27,43].

Table 3. Common source of occupation hazards among chain saw operators.

( )* values are percentages.

3.4. Common Occupational Health Ailment Among Chainsaw Operators
Attestation by respondents reveals that back and shoulder pain (75.9%), hearing

impairment (55.2%) and joint pain (41.4%) were the most frequently suffered ailments by
chainsaw operators (Table 4). Hearing impairment may be linked to the loud noise from
chainsaw machine. The result corroborates Mastsa and Johannes [34] who reported joint
pain, repetitive strain injury, back and shoulder pain as frequently suffered by chainsaw
operators in Wattle Company in Nyanga Pine Estate in Zimbabwe. However, hearing
impairment was not a common occupational health ailment among chainsaw operators

Risk Yes No Unsure
Rolling log 11(37.9)* 4(13.8) 14(48.3)

Fall 20(69.0) 6(20.7) 3(10.3)
Hit by dead tress/branches 28(96.6) 0(0.0) 1(3.4)

Wood shaft 3(10.3) 21(72.4) 5(17.2)
Bee 1(3.4) 11(37.9) 17(58.6)
Snake 3(10.3) 11(37.9) 15(51.7)

Machine (Chain cut/ Kick-back) 20(60.0) 5(17.2) 4(13.8)
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because the company provided personnel with PPE including ear muffler. Earlier studies
by Kim et al. [27], Laumbach et al. [44], Rudell et al. [45] had also reported adverse
health effects among these workers to include eye/mouth irritation, unpleasant smells
when operating a machine and the irritant effects are commonly observed following
exposure to diesel exhaust. Such irritation result to allergic reaction, chronic obstructive
pulmonary disease and lung cancer [25,27,46,47]. Body parts injured most frequently
were the lower and upper extremities (34.5%) and (34.5%) respectively [27]. Head and
neck, feet and toes, spine, legs hands and fingers are some of the body parts affected [14].

Table 4. Common occupation health ailments among chainsaw operators.

Occupational health ailment Always Rarely Seldom Not applicable
Hearing Impairment 16(55.2)* 4(13.8) 1(3.4) 8(27.6)

Chest Pain 3(10.3) 6(20.7) 9(31.0) 11(37.9)
Back and shoulder pain 22(75.9) 4(13.8) 2(6.9) 1(3.4)
White finger syndrome 2(6.9) 5(17.2) 7(24.1) 15(51.7)
Repetitive strain injury 5(17.2) 7(24.1) 5(17.2) 12(41.4)

Joint pain 12(41.4) 10(34.5) 4(13.8) 3(10.3)
Sprain 3(10.3) 1(3.4) 4(13.8) 21(72.4)

Eye problem 4(13.8) 10(34.5) 6(20.7) 9(31.0)

Source: Field Survey

( )* values are percentages.

3.5. Safety Concern and Utilization of Personal Protective Equipment (PPE) Among
Chainsaw Operators
Investigation on the usage of five selected PPE by chainsaw operators shows some

levels of acceptance by respondents even though some of the operators averred that they
have never worn it (Table 5). This is in line with Albizu-Urionabarrenetxea et al. [17]
report that some workers do not care to use any of the prescribed PPE at all. Over 90% of
the respondents have in one operation or the other used safety shoes while ear mufflers
have been used by 82.8% of the operators because they were safety conscious. The used
of safety shoes was to avoid injury due to the rough terrain of tropical rainforest.
Although the high use of ear muffler may be as a result of loud noise associated with
chainsaw operation which makes the operators to be susceptible to ear impairment, its
regularity of usage was however lower than that of the safety shoes (Table 5). Albizu-
Urionabarrenetxea et al. [17] had reported that among the less used equipment are visual
and auditive protectors as well as gloves when they are necessary.

Table 5. Use of personal protective equipment among chain saw operators.

PPE
Usage Frequency

Yes No Regularly Occasionally Never No Response
Ear muffler 24 (82.8) 5 (17.2) 10 (34.5) 14 (48.3) 5 (17.2) 0 (0.0)
Glove 6 (20.7) 23 (79.3) 3 (10.3) 3 (10.3) 19 (65.5) 4 (13.9)
Safety
glasses 19 (65.5) 10 (34.5) 4 (13.8) 15 (51.7) 6 (20.7) 4 (18.8)

Safety shoes 27 (93.1) 2 (6.9) 20 (69.0) 7 (24.1) 2 (6.9) 0 (0.0)
Hard hat 8 (27.6) 21 (72.4) 4 (13.8) 4 (13.8) 15 (51.7) 6 (20.7)

Source: Field Survey
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*Values are percentage

3.6. Factors Limiting the Utilization of Personal Protective Equipment
With regards to factors militating against their usage of PPE, ‘not-necessary’ was

asserted as the major reason for not utilizing glove (58.6%), ‘not-convenient’ was cited
for not wearing hard hat (41.4%) and safety glasses (44.8%), while ‘high cost’ was given
as reason for failure to use ear muffler (65.5%) and safety shoes (58.6%) (Table 6). The
most mentioned reason for not utilizing PPE was high cost followed by not-convenient.
This result corroborates Wanjiku [48] who identified discomfort as a major reason for not
using PPE by some automobile operators and technologies.

Table 6. Limitation to the use of personal protective equipment.

Personal Protection
equipment Not necessary Not convenient High Cost Not available

Glove 17 (58.6)* 7 (24.1) 3 (10.4) 2 (6.9)
Hard hat 5 (17.2) 12 (41.4) 10 (34.5) 2 (6.9)

Ear muffler 3 (10.4) 7 (24.1) 19 (65.5) 0 (0.0)
Safety shoe 0 (0.0) 2 (6.9) 17 (58.6) 10 (34.5)
Safety glass 1 (3.5) 13 (44.8) 6 (20.7) 9 (31.0)

( )* values are percentages.

4. Conclusions
Occupation hazards and workplace safety among chainsaw operators is a challenging

issue that should not be overlook. Prevention of occupational accidents follows two
approaches: the workplace should be structured to reduce risks by proper regulations,
technical improvements and better work organization and the second way, is to train the
workers to avoid dangerous working methods, to use PPE and to cooperate with other
workers to manage technical hitches and get help in case of injury.

The operators under study were conscious of the risk in harvesting operations yet they
have various excuses for not using suitable personal protective equipment. The principal
recommendations are that: the operators should be trained on safe and efficient use of
chainsaw machine to improve safety of the workers and the correct and proper use of
personal protective equipment should be enforced by government and other relevant
safety agency to reduce workplace accidents. This is a similar position by Kaakkurivaara
and Stampfer [29]. With training and experience, chainsaw operators can develop
increased safety knowledge (Helmkamp et al. [49] and efficient strategy to reduce
incidence of adverse work-related injury.
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