
 
 
March 2007 Volume 41, Number 1 GHANA MEDICAL JOURNAL 
 

 21

                                                          

LOW BACK PAIN IN UNDERGROUND GOLD MINERS IN GHANA 
 

*F.Y. BIO, S. SADHRA1, C. JACKSON2 and P.S. BURGE3

Kwame Nkrumah University of Science and Technology, Kumasi, Ghana. 1Institute of Occupational 
and Environmental Medicine, The University of Birmingham, B15 2TT, UK. 2School of Health and 

Policy Studies, University of Central England in Birmingham, UK. 3Department of Respiratory 
Medicine, Birmingham Heartlands Hospital, Birmingham, UK. 

 

 
* Author for correspondence 
bioy97@yahoo.co.uk   

SUMMARY 
Background: Biomechanical lumbo-spinal strain 
and intense physical work are the characteristic 
hallmarks of mining work. 
Objectives: To determine the prevalence and pre-
disposing factors for Low Back Pain (LBP) among 
male underground gold miners at the Obuasi gold 
mine in Ghana. 
Methods: This is a cross sectional study on 280 
male underground gold miners from June to Octo-
ber 2001 with a structured questionnaire adminis-
tered through interviews. 
Results: The twelve months prevalence of low 
back pain among miners was 67%. The mean age 
of the workers was 40 years (± 5.6, ranging from 
27 to 53 years). Increasing age was significantly 
associated with low back pain, (P=0.05) OR 2.07 
(95% CI 0.99 to 4.34) after adjustment for smok-
ing and occupation. Prevalence of LBP was high-
est among workers performing engineering (82%) 
duties. Heavy physical work (77%), was identified 
as a major cause of LBP, which could be pre-
vented by the use of lifting aids (16%).  
Conclusion: The prevalence of low back pain in 
this group is comparable with that obtained from 
other studies in Africa and Europe. Training and 
education as a means of reducing LBP was sug-
gested by just a few of the respondents. 
 
Keywords: Low Back Pain, prevalence, gold min-
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INTRODUCTION 
Low back pain (LBP) has been reported in many 
industries including mining1. Mining has continu-
ally been observed as being so hazardous a job that 
it was the preserve of only slaves and criminals. 
Though there has been some degree of mechaniza-

tion of the mining activities in Obuasi, there still 
remains manual work involving lifting of heavy 
burdens. The Obuasi mine in Ghana employs 
about 2500 workers (both underground miners and 
surface workers), mainly Ghanaians, who live with 
their families. Comprehensive healthcare is pro-
vided the workers by the mine hospital. In their 
reviews, Rihimaki2 and Burdorf3 identified 
poor/awkward work postures, bending, vibration, 
lifting and heavy physical work as the major occu-
pational risk factors associated with LBP. Similar 
causes have equally been reported by Suadicani1 
and Hyytiainen4 and can include Body Mass Index 
BMI, smoking, age, gender, and workload. LBP is 
particularly common among miners as their work 
requires repeated lifting of heavy burdens, vibra-
tions, bending, twisting of the spine and prolonged 
standing. They also carry heavy loads such as 
emergency oxygen devices and batteries sus-
pended at waist height. LBP results in enormous 
costs to health and industry, but data on this issue 
is sparse among miners and the general population 
in Ghana. This study was undertaken to determine 
the prevalence and predisposing factors of low 
back pain in the underground miners of Obuasi in 
Ghana.  
 
PARTICIPANTS AND METHODS 
This cross sectional study was conducted on 280 
male underground gold miners of the Obuasi mine 
in Ghana from June to October 2001. A simple 
random sampling of every fifth person from each 
main occupational group out of the miners with 
current full time employment in the mine for dura-
tion of at least one year at their current occupation 
at the time of the study and who were studied in a 
wider respiratory symptoms programme were se-
lected for the present study. A translated version of 
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the Nordic Council Musculo-skeletal system ques-
tionnaire5 was administered by interview. Demo-
graphic characteristics as well as smoking status, 
occupation and duration of employment were iden-
tified by the questionnaire. The main items of in-
terest in the questionnaire were experience of low 
back pain within the past twelve months, the se-
verity of pain and whether or not it was work re-
lated.  
 
Seven main occupational groups representing 
those who perform similar work under similar 
working conditions were identified as follows: 
drilling, blasting, mucking/loading, tramming, 
tipping/skipping/rock-breaking, supervisory and 
engineering. The eighth occupational group com-
prised all the lesser occupations, such as 
pipe/track-fitting, welding, shaft tending, pumps 
attendance and grouting, who spend most or their 
entire shift underground.  These occupations are 
directly related to the production and removal of 
ore and rock, and are therefore involved in pro-
longed standing, twisting and turning, lifting of 
heavy burdens and trips and falls. 
 
Data was analysed by the SPSS software pack-
age  for chi-square and multiple logistic regres-
sion analyses, after cleaning 

6,7

in Microsoft Excel 
spreadsheets. The age groups were categorized 
into <35, 35-45, >45 years. A “yes” response to 
the following question: “have you ever experi-
enced low back pain in the past 12 months?” was 
used to ascertain the prevalence of low back pain. 
Chi-square tests of 2x2 cross tabulations and bi-
nary logistic regressions were used to analyse the 
determinants of low back pain, such age, smoking 
status and occupational group. Since only 7% were 
currently smoking, analysis of cigarette smoking 
was categorized into either never smoked or ever 
smoked. A P value of 0.05 was applied to all the 
statistical tests.   
 
Ethical clearance for the study was secured from 
the Research Ethics Committee of the School of 
Medical Sciences, Kwame Nkrumah University of 
Science and Technology, Kumasi, Ghana. The 
consent of the workers were also obtained through 
a worker information sheet which spelt out the 
type of research and the need for it that was given 
to all participants and management before the start 
of the study.  
 
The study had 90% validity with 5% margin of 
sampling error. Information bias was the main 
limitation to the study. Miners might over-report in 
order to gain sympathy since mining is observed as 

a very difficult job. This was however overcome 
with the explanation to the participants that over-
reporting will not help the study to unearth their 
health problems. 
 
RESULTS 
The mean age of the miners was 40 years ± 5.6 SD 
(range 27-53). Two hundred and four (73%) had 
never smoked with 76 (27%) having smoked at 
some point (53 (19%) were ex-smokers and 23 
(7%) were current smokers). Two hundred and 
seventy-two (97%) were married and just 8 (3%) 
were single. The miners had been in service for a 
mean duration of 15 years (± 6.4, ranging from 1 
to 32 years). The overall 12-month prevalence of 
low back pain among the miners was 188 (67.2%). 
One hundred and forty-two (76%) of the miners 
with LBP had been off sick in the past 12 months 
for a mean duration of 6 days (±0.4SD, range 2 to 
21), with a typical sickness absence record of 2-7 
days. The anthropometric characteristics of the 
miners in relation of LBP are shown in Table 1.  
 
Table 1 Relationship between of low back pain 
and anthropometric characteristics of miners 
 

Low back pain  
Variable No Yes 

 
% 

Age groups (y) 
<35 
35-45 
>45 
 
Weight (kg) 
≤60 
61-70 
71-80 
≥ 81 
 
Height (cm) 
≤163 
164-173 
≥174 
 
BMI (kg/m2) 
≤23 
≥24 
 
Total 

 
19 
48 
24 
 
 

27 
38 
19 
8 
 
 

10 
50 
32 
 
 

87 
5 
 

92 

 
24 

114 
50 
 
 

46 
81 
43 
18 
 
 

23 
117 
48 
 
 

173 
15 
 

188 

 
55.8 
70.4 
67.1 

 
 

63.0 
68.1 
69.4 
66.7 

 
 

68.8 
70.1 
59.5 

 
 

66.5 
72.2 

 
Determinants of low back pain 
The prevalence of questionnaire-defined low back 
pain was compared with age, cigarette smoking 
and current occupation (Table 2). There was 
higher prevalence of LBP in those with body mass 
index (BMI) more than 23. Engineering (82%), 
blasting (77%) and supervisory (72%) work were 
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the occupational groups with the highest preva-
lence of LBP, though not statistically significant. 
The prevalence of LBP was significantly associ-
ated with increasing age, (P=0.05) OR 2.07 (95% 
CI 0.99 to 4.34) after adjustment for cigarette 
smoking and occupation, and is shown in Table 2. 
 
Perception/attribution of LBP 
Nearly all the miners (179 (95%)) felt their back 
pain was related to their job, while more than 169 
(90%) of them reported of moderate to very severe 
pain (Table 3). The severities of pain experienced 
by the workers with statistically significant (X2 (4) 
=280.00; p = 0.000.  

Table 2 Determinants of low back pain in relation to age, smoking status and occupation of miners 
 

Low back pain  
Variable No Yes 

% with 
LBP 

Odds ratio (95% CI) 
(before adjustment)a 

Odds ratio (95% CI) 
(after adjustment)b 

Age groups (y) 
<35 
35-45 
>45 
 
Smoking status 
Never smoked 
Ever smoked 
 
Occupational group 
Blasting 
Drilling 
Engineering 
Mucking 
Other 
Supervisory 
Tipping 
Tramming 
 
Total 

 
19 
48 
24 
 
 

71 
20 
 
 

10 
20 
3 
10 
10 
7 
9 
22 
 

92 

 
24 

114 
50 
 
 

132 
56 
 
 

34 
38 
14 
19 
21 
18 
14 
30 
 

188 

 
55.8 
70.4 
67.1 

 
 

64.9 
73.7 

 
 

77.3 
65.5 
82.4 
65.5 
67.7 
72.0 
58.3 
58.5 

 
1.00 
1.88 
1.61 

 
 

1.00 
1.52 

 
 

1.00 
2.46 
1.00 
0.74 
1.11 
0.74 
1.79 
1.35 

 
 

(0.94 to 3.75) 
(0.75 to 3.48) 

 
 
 

0.84 to 2.72) 
 
 
 

(0.63 to 9.56) 
(0.39 to 2.55) 
(0.34 to 1.60) 
(0.44 to 2.79) 
(0.28 to 1.95) 
(0.74 to 4.35) 
(0.48 to 3.78) 

 
1.00 
2.07* 
1.72 

 
 

1.00 
0.69 

 
 

1.00 
3.13 
0.94 
0.69 
1.03 
0.67 
1.56 
1.22 

 
 

 
 

(0.99 to 4.34) 
(0.74 to 3.98) 

 
 
 

(0.38 to 1.26) 
 
 
 

(0.77 to 12.68) 
(0.36 to 2.46) 
(0.32 to 1.51) 
(0.40 to 2.64) 
(0.25 to 1.81) 
(0.63 to 3.86) 
(0.42 to 3.50) 

 

*p<0.05  
a. Individual variables analysed separately  
b. Simultaneous analysis of the two variables  

Table 3 Perception of LBP 
 

  
Variable n % 

Relation to job 
Not related 
Related 
 
Severity 
Very severe 
Moderate 
Mild 
 
Total 

 
9 

179 
 
 

117 
57 
14 

 
280 

 
4.9 

95.1 
 
 

62.3 
30.3 
7.4 

 
100.0 

 
Causes and Prevention of LBP 
Heavy physical workload was reported by 77% of 
the miners, and was the prominent risk factor con-
tributing to the prevalence of their LBP, as shown 
in Table 4. Only 6 (3%) of those with LBP did not 
know what caused their back problem. Provision 
of lifting aids (16%) and employing more staff 
(12%) were suggested by the miners as the most 
likely preventive measures for LBP.  
 
Treatment 
As many as 162 (86%) of the miners with LBP 
reportedly treated their condition with either mild 

or strong oral analgesics, injectables, or topical 
applications. One hundred and sixty (85%) of the 
miners reportedly used strong oral analgesics, 21 
(11%) received parenteral (injectable) analgesic, 
with 6 (3%) and just 2 (1%) using mild and topical 
analgesics respectively. Fourteen (7.4%) used 
various herbal preparations, and 12 (6.4%) just 
resolved their pain by rest.  
 
One hundred and nine (84%) miners who have 
been off sick within the year used analgesics. The 
relationship between the use of analgesics and 
sickness absence was statistically significant, X2 = 
44.97, P = 0.00. 
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DISCUSSION 
The 12-month prevalence of low back pain among 
the miners was 67% and almost all (95%) believed 
their pain to be work-related. Heavy physical 
workload was identified as the leading cause of 
LBP.  
 
Table 4 Causes and prevention of LBP 
 

  
Variable n % 

Causes 
Heavy physical work 
Poor/awkward posture 
Prolonged standing 
Heavy waist load 
Trips/falls 
Walking 
Don't know 
 
Prevention 
Don't know 
Drugs 
Good lifting posture 
Good roads 
Good seats in trucks 
Low waist load 
Lifting aid 
Limit walking/transport 
More hands 
New machines 
Reduce carrying 
Reduce working hours/rest 
Seat belt 
Stop work 
Training 
 
Total 

 
145 
16 
8 
5 
4 
4 
6 
 
 

54 
12 
7 
1 
1 
7 

44 
2 

38 
4 
1 
8 
1 
3 
6 
 

280 

 
77.1 
8.5 
4.3 
2.7 
2.1 
2.1 
3.2 

 
 

19.3 
4.3 
2.5 
0.4 
0.4 
2.5 
15.7 
0.7 
12.2 
1.4 
0.4 
2.9 
0.4 
1.1 
2.1 

 
100.0 

 
 
Over-reporting to gain sympathy was a potential 
source of bias that was addressed by explaining to 
them that this will not help the study to unearth 
their health problems. 
 
The findings of this study agree with previous 
studies on the lifetime prevalence of LBP in dif-
ferent populations1 being between 60 to 80%8-9, 
and are also consistent with the prevalence of LBP 
among people involved in heavy physical work 
being between 20 to 62%.1,4,10-11 Lifting of heavy 
burdens which has been reported by previous stud-
ies1,10,11, as a major cause of LBP has also been 
supported by this study. As reported in other studi-
es12,13, this study also found LBP to be associated 
with increasing age, and that people aged below 45 
years were most affected by LBP14. The mean age 
of the workers was 40 years which keeps them in 

the risk group. Back pain, once it occurs is more 
likely to continue with minimum chance of recov-
ery, hence the increasing prevalence with age is 
not surprising.  
This study has found engineering, blasting and 
supervisory work as the highest occupational risk 
groups for LBP, though drilling has the highest 
OR at just over 3 in causing LBP. The findings of 
this study is consistent with other studies16,17 re-
porting drilling and mining, as being among the 
highest risk groups, such as blasting and supervi-
sory work that make up the mining team. Under-
ground engineering involves the lifting of heavy 
machinery parts. 
 
This study observed that almost all miners treated 
their LBP by resulting to pharmacological meas-
ures such as the use of analgesics. Physiotherapy, 
as reported by previous studies as being effective 
in the management of LBP is not employed by the 
workers and/or their health care service18,19. Edu-
cation and training that have been identified by 
other studies4,20, as an effective preventive meas-
ure was only suggested by 1% of the respondents 
in the present study while majority of them either 
did not know how to prevent LBP or felt that pro-
vision of lifting aids and employing more staff 
were the best means of reducing LBP.   
 
We conclude that since it has been observed that 
miners continue to undertake ground level work, 
education and training could be directed towards 
manual handling to reduce the level of LBP. 
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