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ABSTRACT
The study was carried out to identify the prevalence and pattern of work related musculoskeletal
disorders among blacksmiths in Kurmi market, Kano state. A total of 138 blacksmiths were recruited
out of which only 133 were able to fill the questionnaire properly. Data collected was analysed using
descriptive statistics of frequency, percentages, tables, and charts, using SPSS version 15. Result
obtained showed that there is high prevalence of work related musculoskeletal disorders among the
studied population (43.3%), in which shoulder region is the most frequent area of affectation in 39.6%
of the total symptoms reported. The predominant risk factors were high repetitive motion (85.7%),
prolonged sitting (95.5%), and greater number of working hours i.e 5-8 hours for most days in 34.6%
of the total population. Among the entire study population (n=133); only 30 ever attended hospital to
seek for medical attention against their symptoms/complaints, out of which only 15 were seen by a
physiotherapist. Also 7 out of the total study population ever absent themselves from work secondary
to their symptoms. It was concluded that there is a high prevalence of WMSDs among blacksmiths.
The upper extremity region of the body is more affected than lower extremities. Increasing age, weight
and working for long hours or days were major risk factors to developing WMSDs.
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1. INTRODUCTION
Work-related musculoskeletal disorders (WMSDs) are a group of painful disorders of
muscles, tendons, nerves caused by work activities which are frequent and repetitive or
activities with awkward postures 1. Body regions most commonly affected are the lower back,
neck, shoulder, forearm, and hand, although recently the lower extremity has received more
attention 2. Musculoskeletal disorders (MSDs) are one of the leading causes of disability in
industrialized societies. While the exact proportion of WMSDs is unknown, it is known that
the costs associated with these disorders are very high and primarily accounted for by
compensation for lost workdays 3,38.
The tissues affected include tendons, muscles, ligaments, nerves and other tissues near
the joints. Examples of WMSDs include back pain, neck pain, various types of tendonitis,
bursitis, carpal tunnel syndrome3,1. Numerous risk factors including occupational, individual
and social factors may be involved in the development of WMSDs; the work related risk
factors include physical demands such as handling heavy loads, repetitive movements,
forceful exertion, vibration, and maintaining awkward postures3. The effects of these factors
depend on their duration, frequency, and intensity Individual factors (age, height, health
status, level of physical fitness, etc.) may also contribute. However, exposure to a specific risk
factor does not necessarily result in the development of MSDs, and the full range of factors
must be taken into account when attempting to establish the cause of these disorders3,2.
Work-related musculoskeletal disorders mainly affect the upper limb and the back but
also affect other body parts such as the lower limb4. It is reported that out of 1,012,000 people
who reported suffering a work-related MSD, only 18% (185, 000) reported disorders that
mainly affected the lower limbs5.
A number of studies has been carried out to investigate occupational disorders
especially among healthcare providers in various work settings6. Across Europe 25% of
workers complain of backache and 23% report muscular pains7. A number of studies had been
carried out in Nigeria and this include studies on: Physiotherapists8, institutions9, factory
workers10, nursery staffs11. But little is known on blacksmiths. Blacksmithing is associated
with numerous risk factors for developing WMSDs such as highly repetitive motion, carrying
heavy loads, assuming poor posture, forceful hand applications, and direct mechanical
pressure on body tissues, body vibrations and pace of work.
In Kano, various research studies have been conducted investigating musculoskeletal
disorders among people in different work settings12-15. But limited or no study was carried out
on blacksmiths in Kano hence the need to conduct the study, therefore the study concentrated
on WMSDs among blacksmiths in Kurmi market of Kano North-western Nigeria.

2. METHODOLOGY
The study determined the prevalence and pattern of work related musculoskeletal
disorders among blacksmiths in Kurmi market, Kano, Nigeria.
Research design
The study is a descriptive survey research design.
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Population
The study population comprised of all male blacksmiths working at Kurmi market and
its surrounding areas in Kano municipal local government area of Kano state, Nigeria.
Sample size and Sampling technique
A total of 138 Subjects were sampled out using judgmental sampling technique where
only those that satisfied the inclusion criteria of the study were recruited. Blacksmiths that had
a working experience of at least 12 months duration were included in the study. Those with
Congenital musculoskeletal disorder. Examples are arthrogryposis, kyposis, scoliosis,
Rheumatoid arthritis. And Previous musculoskeletal surgeries such as joint replacement were
excluded from the study.
Data collection Instrument
1. Nordic musculoskeletal questionnaire (NMQ). This questionnaire was used as an
assessment tool for WMSDs in different body regions16.
2. Weighing Scale: A mechanical weighing scale recommended by UK Weighing
Federation, SECA. Salter 148BKSVDRwas used to measure the weight of each
subject.
3. Height measurement tool: A plastic tape measure was used to measure the height of
each participant
Data collection procedure
An Introduction letter from the department was presented to the Association of
blacksmiths, Kurmi market through their head. An informed consent form was sought, only
those who signed the informed consent form were recruited. The purpose of the study was
explained to them in order to get Maximum Corporation.
Measurements
Height: Each subject stood bare-footed with both feet together on a level platform/floor
against a wall, with his upper back, buttocks and heels touching the wall, the head held erect
with the eyes looking forward. The point of the greatest height of the subject was marked
using a marker. The exact height was measured using a tape rule and recorded in meter17.
Weight: The weight was measured using a portable bathroom scale with provision for
calibration and recorded to the nearest 0.5 kg18.
Body mass index (BMI): This was calculated by dividing weight of each subject in kilogram
by the square of height of each subject in meters as shown in the following formula,
(

)

Questionnaire administration
The questionnaire was administered to the participants and retrieved same day. This was
done along with some research assistants. Literate participants were allowed to fill the
-151-

World Scientific News 94(2) (2018) 149-162

questionnaires themselves, and those that were not literate were interviewed by the researcher
and the questionnaires were filled as they responded. Completed questionnaires were
collected from them individually. Each respondent answered 39 questions.
Data analysis
Data obtained were analyzed using Statistical package for the social sciences (SPSS)
Version 15 on window software, and the results were presented using descriptive statistics of
frequencies, percentages, distribution tables, and charts.

3. RESULTS
The outcome of this study is described according to socio demographic factors,
symptom distribution in relation to body parts and BMI, risk factors, work absenteeism,
implication of WMSDs in the tables below:
Table 1. Socio-demographic factors of the participants.
Variables
n(%)
Age (years)
11-20

22(16.5)

21-30
31-40
41-50
51-60
61-70
71-80
Total

36(27.1)
28(21.1)
18(13.5)
16(12.0)
11(8.3)
2(1.5)
133(100)

Education
Qur’anic
Adult Education
Primary
Secondary
Post secondary
Total

36(27.1)
15(11.3)
20(15)
51(38.3)
11(8.3)
133(100)

Marital status
Single
Married

50(37.6)
80(60.2)
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Divorced
Widowed

2(1.5)
1(0.75)

Total

133(100)

n = frequency, % = percentage

Table (1) above revealed that the participants recruited are of age between 11-80 years
(n = 133), with largest number falling between age of 21-30 years (27.1%). Greater number of
them (38.3%) possessed secondary level of education and about 60.2% of them are married.
Table 2. Symptoms (Pain or discomfort) in relation to Socio-demographic factors of
the participants.
Variables
n(%)

n(%) of SA

n(%) of MA

Total n(%)

11-20

22(16.5)

5(17.9)

10(15.1)

15(16.5)

21-30
31-40
41-50
51-60
61-70
71-80
Total

36(27.1)
28(21.1)
18(13.5)
16(12.0)
11(8.3)
2(1.5)
133(100)

8(28.6)
3(10.7)
8(28.6)
3(10.7)
1(3.6)
0
28(100)

12(19.1)
12(19.1)
6(9.5)
11(17.5)
10(15.9)
2(3.2)
63(100)

20(22.0)
15(16.5)
14(15.4)
14(15.4)
11(12.1)
2(2.2)
91(100)

Education
Qur’anic
Adult Education
Primary
Secondary
Post secondary
Total

36(27.1)
15(11.3)
20(15)
51(38.3)
11(8.3)
133(100)

4(14.3)
4(14.3)
5(17.9)
13(46.4)
2(7.1)
28(100)

26(41.3)
9(14.3)
6(9.5)
20(31.7)
2(3.2)
63(100)

30(32.9)
13(14.3)
11(12.1)
33(36.3)
4(4.4)
91(100)

Marital status
Single
Married
Divorced
Widowed
Total

50(37.6)
80(60.2)
2(1.5)
1(0.75)
133(100)

13(46.4)
14(50.0)
1(3.6)
0
28(100)

19(30.2)
42(66.7)
1(1.6)
1(1.6)
63(100)

32(35.2)
56(61.5)
2(2.2)
1(1.1)
91(100)

Age (years)

n = frequency, % = percentage, SA = Single Affectation 1, MA = Multiple Affectation

Table (2) shows the frequency of discomfort or pain (symptoms) reported among
every age category, educational level and marital status is presented. From the table, it is
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indicated that WMSDs is more frequent with increasing age, low educational level and among
married participants (61.5%). Some of the participants reported multiple affectations in
different body parts (47.4% of the total population).
Table 3. Total number of symptoms reported at different body parts
Body region

Total n (%)

Neck

13(8.4)

Shoulders

61(39.6)

Elbows

2(1.3)

Wrists

23(14.9)

Upper work

4(2.6)

Lower back

39(29.3)

Hips

10(6.5)

Knees

2(1.3)

Ankles
Total

0
154(100)

n = frequency, % = percentage

Table (3) above shows the total number of symptoms reported at different body parts, in
which shoulder symptoms scored the highest frequency (39.6%) of the total reported
symptoms. The lowest regional symptom reported was at elbow and knee joints (1.3% each)
with no affectation at ankle joint.
Table 4. Symptom distribution in relation to the BMI of the participants
BMI

n (%)

n (%) of SA

n (%) of MA

Total n (%)

Under weight

14(10.5)

5(17.9)

4(6.4)

9(9.9)

Normal weight

111(83.5)

23(82.1)

52(82.5)

75(82.4)

Over weight
Total

8(6.0)
133(100)

0
28(100)

7(11.1)
63(100)

7(7.7)
91(100)

n = frequency, % = percentage, SA = Single Affectation, MA = Multiple Affectation
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Table (4) shows that almost more than half of all classes of weight have one or more
form of symptom(s). The highest reported symptom was in the over weight class of
participants, in which seven (7) out of the total eight (8) reported multiple affectation.
From Table (5) above, it is indicated that most of the participants worked for at least 5-8
hours per day (34.6%), and for 5-6 days per week (30.8%). The nature of work of most
participants is repetitive with force application, and the posture mostly adopted is sitting in
95.5% of the participants as summarized in the table.
Table (6) showed that Participants have variable years of service which is age
dependent that is the more aged participant is, the more the working duration. However, most
participants have a working duration of 11-20 years (33.8%) as presented in the table.
Table 5. Risk factors of WMSDs
Variable

n (%)

Working pace (hours)
1-4

35(26.3)

5-8

46 (34.6)

9-12

33(24.8)

12& above

19(14.3)

Total

133(100)

Working days
1-2
3-4
5-6
Daily
Total

29(21.8)
28(21.1)
41(30.8)
35 (26.3)
133(100)

Work nature
Repetitive& forceful
Vibratory
Total

114 (85.7)
19 (14.3)
133(100)

Posture mostly adopted
Sitting
Standing
Total

126 (95.5)
7 (4.5)
133(100)

n = frequency, % = percentage
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Table 6. Number of years in the working environment
Year of service

n (%)

1-10
11-20

31(23.3)
45(33.8)

21-30

22(16.5)

31-40
41-50
51-60
Total

25(18.8)
7(5.3)
3(2.3)
133(100)

n = frequency, % = percentage

Figure 1. Absenteeism from work
Figure (1) above revealed that only seven (7) out of the total participants (n = 133) ever
absents themselves from work as a result of their symptom. Figure (2) showed that only
22.6% (n = 30) out of the total participants (n = 133) ever attended hospital to request for
medical attention against their pain or discomfort. The cost implication of WMSDs among
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blacksmiths includes absenteeism from work and frequent hospital visit as shown in Figures 1
& 2 above.

Figure 2. Hospital visit

Figure 3. Physiotherapy services
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Figure (3) shows that only fifteen (n = 15) out of the total (n = 133) were ever seen by a
physiotherapist following hospital visit.

4. DISCUSSION
Work related musculoskeletal disorders (WMSDs) are global occupational health
problems not only to the workers and ergonomists but also to several health care professions
including Physiotherapists; poor ergonomics is the principle cause of WMSDs. However, the
proportion of WMSDs which could be avoided by achieving a safe and healthy work
environment (good ergonomics) is difficult to estimate due to the highly multifactorial
aetiology. The study describes the prevalence and pattern of work related musculoskeletal
disorders among blacksmiths working in Kurmi market, Kano. This population has low
control over their tasks in an unhygienic working environment.
The finding of this study revealed that there is high prevalence of WMSDs (43.3%)
among blacksmiths of Kurmi market, Kano state which is consistent with the findings of the
study in which WMSDs occurs in 66% and 80% of skilled and unskilled Blacksmiths
respectively19. However, related to the proportion of work related lower extremity
musculoskeletal disorders (WMSDs) (7.8%), there is high prevalence of work related upper
extremity musculoskeletal disorders (WMSDs) which is 55.8% of the total body affectation,
this coincides with the study conducted on skilled and unskilled blacksmiths in India19. Also
47.4% of the participants reported multiple body affection. In this study the highest
prevalence of WMSDs occurs among age group of 61-70 years in which almost all of them
experienced pain or discomfort in more than one of the nine defined areas of the body during
the last 12 months. The least prevalence occurs among age group of 21-30 years (55.6%),
although more than half of them are affected by WMSDs. Personal interview conducted with
these age group showed that most of them participate in sport activities which help to relieve
their symptoms19.
The high prevalence may be due to the fact blacksmiths are constantly engaged in
highly repetitive hand rigorous and intensive jobs for long time and several years. Thus, the
most common risk factor were high repetitive motion and prolong sitting, and the most
commonly affected age group was 61-70 years, also shoulder joint was the most common
affected region. These affect their health, productivity, and overall work performance.
In terms of body part, site most commonly affected was shoulder region in 42.9% 0f
cases this is dissimilar with the study conducted in which low back is the most frequent point
of affectation, nevertheless this might be due to high repetitive hammering19. The least
commonly affected areas are elbow and knees, with no affectation at ankle joint. The second
most frequent point of affection was low back (25.3%) this might due to prolong sitting with
awkward posture adoption.
Also from the outcome of this study, the pattern of WMSDs varies with many variables.
For instance, it has been shown that 87.5% of overweight participants experienced more than
one type of pain or discomfort in different body parts, this may be due to decrease activity and
difficulty in adopting right posture due to their body heaviness. Moreover, there is no much
variation of WMSDs in terms of marital status of the participants except that most low back
and hip disorders occurred in the married participants (71.8% & 60%) respectively.
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Blacksmiths working at Kurmi market are associated with various risk factors, the
finding of this study showed that 34.6% of the participants work for 5-8 hours per day. Also
greater percentages, 30.8% & 26.3% work for six and seven days of the week respectively.
This may account for high prevalence of WMSDs among them because high work pace is a
potential risk factor for developing WMSDs. Nature of work is another strong risk factor for
developing WMSDs among blacksmiths of Kurmi market, the work nature of 85.7% of the
participants was repetitive hammering with force application. An activity is said to be
repetitive if 50% of the work cycle involves similar motion pattern20. The high repetitiveness
may be regarded as a causative factor for the development of high WMSDs in the upper limb;
while for the remaining 14.3%, their work nature was vibratory21.
Work related musculoskeletal disorders are associated with many cost implications. In
this study, sick leave (absent from work) is one of the cost implication among the study
population, in which 7 of the participants absents themselves from work as a result of their
symptoms, 2 of them were absent due to neck pain, 2 due to neck & shoulder pains and 1 for
each of shoulder & low back, low back and low back & hip20-37.

5. CONCLUSION
There is high a prevalence of WMSDs among blacksmiths in kano. The upper extremity
region of the body is more affected than lower extremities. Increasing age, weight and
working for long hours or days were major risk factors to developing WMSDs.
Recommendations
Based on the results obtained in this study, the recommendations made are as follows:
1. Physiotherapists, specifically community Physiotherapists and other members of
health care team should work toward prevention and educating the blacksmiths on
certain preventive measures of developing WMSDs including proper ergonomics and
avoiding risk factors.
2. Blacksmiths should avoid working for long hours and many/all days of the week.
3. Blacksmiths should be educated on how to protect their upper limbs by providing
them or making them aware of the upper limb protective wears.

References
[1]

Canadian Centre for Occupation, Health and Safety. (2005). OSH Answers. Disease,
Disorders and Injuries: work related musculoskeletal disorders, Canada: Retrieved
available at http//www.ccohs.ca/oshanswers.html

[2]

Punnett, L. & Wegman, D. H. (2004). Work-related musculoskeletal disorders: the
epidemiologic evidence and the debate. Journal of Electromyography and Kinesiology,
14: 13-23

[3]

Stock, S., Baril R., Dione-Hubert, C., Lapointe, C., paquette, S., Sauvage, J., Simoneau,
S., & Vaulancourt, C. (2005). A Jounal of Work-Related musculoskeletal disorders;
Guide and Tools for modified work, January, 2005 2-089494-430-3
-159-

World Scientific News 94(2) (2018) 149-162

[4]

Jones, J.R., Huxtable, C.S., & Hodgson, J.T. (2006). Self-reported work-related illness
in 2004/05: Results from the Labor Force Survey.Health and Safety Executive, National
Statistics

[5]

Olaogun, M. O. B. (1992). Occupational hazards in physiotherapy practice in Nigeria.
Journal of Nigerian society of physiotherapy 2 (1), 42-48

[6]

Homer S., Markintosh S. (1992) injuries in young female gymnastics. Physiotherapy 11
(1), 804-807

[7]

European Agency for Safety and Health at Work. (OSHA 2007). Safety and health at
work European good practice awards: Prevention of work-related. MSDs in practice
OSHA, Bilbao, Spain

[8]

Adegoke, B.O.A, Ashiyat, K., Akodu, A. L., & Oyeyemi (2008). Research. Article on
work-related musculoskeletal disorders among Nigerian. Physiotherapists; 9, 118;
doi:10:1186/147-2474-9-112

[9]

Musa, A. I., Ismaila, S. B., Adejuyigbeb, S. O. Akinyemic,O.D. (2011). Ergo-effects of
designed school furniture and sitting positions on students' behaviour and musculoskeletal disorder in Nigerian tertiary institutions: Management Science Letters 1 (2011)
331–334

[10] Zuhosky, J.P., Irwin, R.W., Sable, A.W., Sullivan, W. J., Panagos, A. & Foye, P.M.
(2007). Industrial medicine and acute musculoskeletal rehabilitation: Acute industrial
musculoskeletal injuries in the aging workforce. Archives of Physical Medicine &
Rehabilitation, 88, 3, Suppl. 1S34-S39 41
[11] Lawrence, I. (2012). Musculoskeletal Disorders in Nigerian Nursery Schools: WorkRelated Risk Reduced. Advances in Life Science and Technology 6, 12-15
[12] Ismaila A. S. (2002). Musculoskeletal injuries among non-sedentary factory in Kano,
unpublished project, Bayero University, Kano
[13] Hassan S. (2003). Incidence of low back pain among peasant farmers in Kura town
unpublished project, Bayero University, Kano
[14] Ezeaku, I. C. (2004). Prevalence of musculoskeletal pain among computer operators in
Kano, unpublished project. Bayero University Kano
[15] Olaogun, M. O. B, Oladameji, B. Y., Adedoyin, R. A., Olaogun, A. A., Akinloye, A. A.,
& Egwi, M. O. (2002). Pattern of musculoskeletal pain in selected occupations. Jounal
of Nigerian society of Physiotherapy 9 (1), 12-16
[16] Kuorinka, I., Jonsson, B., & Kilbom, A. et al. (1987). Standardized Nordic
questionnaires for the analysis of musculoskeletal symptoms. Appl Ergon 18: 233–237.
[17] Brown, J.K., Whittemore, K.T., & Knapp, T.R. (2000). Is arm span an accurate measure
of height in young and middle aged adults? Clinical Nursing Research, 9, 84-94.
[18] Musa, D. I., Ismaila, S. & Mohd, R. (2003). Age related differences in anerobic power
of female university students. African journal for physical health education recreation
and dance. 9 (4), 10-11.

-160-

World Scientific News 94(2) (2018) 149-162

[19] Ghosh, T., Das, B., Gangopadhyay (2011). A comparative ergonomics study of workrelated upper extremity musculoskeletal disorders among the unskilled and skilled
surgical blacksmiths in west Bengal, India. Indian J Occup Environ Med 15, 127-32
[20] Silvestein B. A., Fine L. J., Amstrong T. J. (1987). Occupational factors and CTS. Am J
Int Med. 11, 343-58
[21] Shimaoka, M., Hiruta, S., Ono, Y., Nonaka, H., Wigaeus Helm, E., and Hagberg M.
(1998). A comparative study of physical work load in Japanese and Swedish nursery
school teachers. European Journal of Applied Physiology 77, 10-18.
[22] David G.C. Ergonomic methods for assessing exposure to risk factors for work-related
musculoskeletal disorders. Occup Med (Lond) 2005; 55: 190–199.
[23] Fabunmi A.A., Oworu J.O., Odunnaiya N.E. Prevalence of musculoskeletal disorders
among nurses in University College Hospital, Ibadan. West Afr J Nurs. 2008; 19:21–25.
[24] Schreuder K.J., Roelen C.A.M., Koopmans A.C., Groothoff J.W. Job demands and
health complaints in white and blue collar workers. Work. 2008; 31: 425–432.
[25] Karahan A., Kar S., Abbasogbu A., Dodan N. Low back pain: prevalence and associated
factors among hospital staff. J Adv Nurs. 2009; 65: 516–524.
[26] Ekpenyong C., Inyang U.C. Associations between worker characteristics, workplace
factors, and work-related musculoskeletal disorders: a cross-sectional study of male
construction workers in Nigeria. Int J Occup Saf Ergon. 2014; 20: 447–462.
[27] Widanarko B., Legg S., Stevenson M., Devereux J., Eng A., Mannetje A., Cheng S.,
Douwes J., Ellison-Loschmann L., McLean D., Pearce N. Prevalence of
musculoskeletal symptoms in relation to gender, age, and occupational/industrial group.
Int J Ind Ergon. 2011; 41: 561–572.
[28] Ghaffari M., Alipour A., Jensen I., Farshad A., Vingard E. Low back pain among
Iranian industrial workers. Occup Med J. 2006; 56: 455–460.
[29] Sanya A.O., Ogwumike O.O. Low back pain prevalence amongst industrial workers in
the private sector in Oyo State, Nigeria. Afr J Med Med Sci. 2005; 34: 245–249
[30] Silverstein B.E., Viikari-Juntura J., Kalat Use of a prevention index to identify
industries at high risk for work-related musculoskeletal disorders of the neck, back, and
upper extremity in Washington State, 1990–1998. Am J Ind Med. 2002; 41: 149–169
[31] Mansi S., Milosavljevic S., Tumilty S., Hendrick P., Baxter G.D. Use of pedometerdriven walking to promote physical activity and improve health-related quality of life
among meat processing workers: a feasibility trial. Health Qual Life Out. 2013; 11: 185
[32] Arvidsson I., Balogh I., Hansson G.T., Ohlsson K., Åkesson I., Nordander C.
Rationalization in meat cutting — consequences on physical workload. Appl Ergon.
2012; 43: 1026–1032.
[33] Idowu P.A., Adedoyin R.A., Adagunodo R.E. Computer-related repetitive strain
injuries. J Nig Soc Physiother. 2005; 15: 13–15.

-161-

World Scientific News 94(2) (2018) 149-162

[34] Omokhodion F.O., Adebayo A.M. Occupational hazards and self-reported health
problems of butchers in Ibadan, southwest Nigeria. J Public Health (Germany) 2013;
21: 131–134.
[35] Ola S.O., Otegbayo J.A., Yakubu A., Odaibo G.N., Olaleye D.O. Nigerian butchers and
hepatitis B virus. Trop Gastroenterol. 2008; 29: 32–34.
[36] Corbin M., McLean D., Mannetje A., Dryson E., Walls C., McKenzie F., Maule M.,
Cheng S., Cunningham C., Kromhout H., Blair A., Pearce N. Lung cancer and
occupation: a New Zealand cancer registry-based case—control study. Am J Ind Med.
2011; 54: 89–101.
[37] Kuorinka I., Jonsson B., Kilborn A., Vinterberg H., Biering-Soreson F., Andersson G.,
Jorgesen K. Standardized Nordic Questionnaire for the analysis of musculoskeletal
symptoms. Appl Ergon. 1987; 18: 233–237.
[38] Bashir Kaka, Opeyemi A. Idowu, Henrietta O. Fawole, Ade F. Adeniyi, Omoyemi O.
Ogwumike, and Mark T. Toryila. An Analysis of Work-Related Musculoskeletal
Disorders Among Butchers in Kano Metropolis, Nigeria. Saf Health Work. 2016 Sep;
7(3): 218–224.

-162-

