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ABSTRACT

Background: Qil drilling industry is generally regarded as a stressful occupation. A significant portion of drilling
workers might be seriously exposed to many stressors that include physical, psychosocial and ergonomic stressors
that may adversely affect their musculoskeletal system and quality of life. Objectives: 1) Determine the
prevalence of musculoskeletal complaints among Egyptian onshore oil drilling workers, 2) ldentify the
occupational, environmental and personal risk factors and best measures practice associated with these adverse
health effects, and 3) Clarify the impact of onshore oil drilling works on the quality of life of the studied drilling
workers. Subjects and methods: This cross-sectional study was conducted during the period from April 2010 till
December 2010 on 276 onshore oil drilling workers employed in Egyptian drilling company (EDC), located at
17.5 km, Cairo Suez Desert Road. All participant was interviewed and asked to complete the following pre
constructed questionnaires: 1) General personal history questionnaire, 2) Standardized Nordic questionnaire, 3)
Self estimated work load questionnaire and 4) SF-36 Quality of Life Questionnaire. Results: The prevalence of
musculoskeletal complaint over the previous 12 months varied between (31.9 %) for low back region followed by
shoulder (28.3 %), wrist (23.2 %), knee (16.3 %), neck (15.2 %), foot (12.3 %), thigh (10.9 %), elbow (10.1 %),
while upper back region complaint was the least prevalent one (4.7 %). Lower back, wrist, neck and knee regions
complaints were the most troubling regions affecting the daily activities of onshore oil drilling workers
(mentioned 44.3 %, 40.6 %, 38.1 % and 37.7 % respectively). Significant associations were found between
various physical workload stressors, psychosocial factors and negligence of best measures practice and increased
risk of musculoskeletal complaints, while the overall ergonomic factors showed non significant association. The
SF-36 mean scores among the studied workers indicated more worse quality of life with increased the distribution
of MSK complaints. Conclusions: These results suggested that onshore oil drilling workers are at increased risk
of developing musculoskeletal disorders predisposed by some items related to physical work load and work
pressure factors that adversely affect worker's QOL, with unproved role of the ergonomic factors.
Recommendations: Applying an effective control program, including engineering, hygienic, and medical
measures, is mandatory.

INTRODUCTION Musculoskeletal disorders are important
long with the rapid growth of the causes of disabilities and sick leaves among
petroleum industry, many  new oil drilling workers. Many researchers have

techniques have been developed for locating reported work-related musculoskeletal
new oil reserves and the recovery of crude oil disorders among oil drilling industry, and it
@ was found to be up to (47%) ©.

Egypt has been an oil-producing nation for The etiology of musculoskeletal disorders is
more than thirty years and a large number of usually multifactorial relating to work tasks,
Egyptians are working on oil rigs onshore and work postures, and aspects of work
offshore. Egypt produced an average of about organization ©.

664,000 barrels per day (bbl/d) of crude oil in Workers not only want to live a long life, but
2007 @. they also want to enjoy a healthy lifestyle, so
Oil drilling is generally regarded as a stressful quality of life will become a central issue for
occupation with the possibilities of different all health systems ©.

occupational hazards. It varies from chemical, Musculoskeletal disorders are one of health
physical, psychological, ergonomic hazards related problems in which there is an
and accidents that might inversely affect increasing evidence of impairment of quality
workers' health on this industry ©. of life, increasing the number of unhealthy
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days and reduction of physical and mental
performance .
Improved health and safety for oil drilling
workers requires a special comprehensive
occupational health program with dedicated
and collaborative efforts from all concerned
partners of this industry ©.
The studies conducted on this field is scarce
®). So, further studies and researches in this
area are highly recommended. So this study
was conducted to; 1) Determine the
prevalence of musculoskeletal complaints
among Egyptian onshore oil drilling workers,
2) lIdentify the occupational, environmental
and personal risk factors and best measures
practice associated with these adverse health
effects, and 3) Clarify the impact of onshore
oil drilling works on the quality of life of the
studied drilling workers.

SUBJECTS AND METHODS
Study Design and Setting:
The present study was conducted as a cross
sectional study on a group of onshore oil
drilling workers employed in Egyptian
drilling company (EDC), located at 17.5 km,
Cairo Suez Desert Road, during the period
from April 2010 till December 2010.
Subjects:
The study included (276) male workers, who
worked 84 hours per week for two subsequent
weeks followed by two other subsequent
weeks off work. Twenty three workers
refused to participate in this research. An
informed consent was obtained from all the
participants of this study.
Inclusion and Exclusion Criteria:
The study population including all oil drilling
workers in the selected locations except those
with positive family history of rheumatic
diseases, those with history of non work-
related trauma, and those with symptoms
preceded their employment period.
Sample Size Estimation:
The sample is drawn from 6500 Egyptian on-
shore oil drilling workers. As revealed from
the literature, the expected frequency of the
factor understudy was around 25 %. The
power of the test was 80 % and at a
confidence level of 95 %. The estimated
sample was calculated to be (276) using a
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software Epi info (version 6.1).
Methods:

Each participant was interviewed and asked
to complete the following pre constructed
questionnaires:

A) General personal history questionnaire
included:

Demographic data: Age, educational
level, residence, marital status and special
habits.

Work characteristics data: Department
affiliation, work  shift, duration of
employment, worked hours per month,
official grade, present job and its main duties.
Data about the present musculoskeletal
complaints: Its site, course and duration. Pain
was considered chronic or recurrent for more
than 3 months during the last 12 months.
According to the 1990 ACR criteria, pain was
classified as widespread when present in both
the left and right side of the body and also
above or below the waist. In addition, axial
skeletal pain (i.e. in the upper back or the
lower back) should be present. When pain
was present, but the criteria for widespread
condition were not met, the subject was
classified as having regional pain ©.

Data about the best measures practice: It
contains questions about barrier protection
and preventive measures practice by the
studied workers.

B) Standardized Nordic questionnaire; ©
This questionnaire was proved to be a useful
tool in detection the different affected regions,
the course and duration of work activities
affection, ongoing MSK symptoms and
absenteeism. This questionnaire was used in
previous 100 projects and other routine work
of occupational health services. It included:
General part: It was  designed

to answer the question: do
musculoskeletal complaints occur in a given
population, and if so, in what parts of the
body are they localized?. The verbal questions
deal with each anatomical area of the body
and inquire whether the respondent has, or
has not symptoms like pain, ache or
discomfort in the respective area during the
preceding 12 months.

Specific part: It concentrates on the three
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ana“tdfrli'icélw regions which are usually more
presentable (back, neck and shoulder regions).
It probes more deeply into analysis of the

respective symptoms and asks certain
questions on the duration of the respective
symptoms and its impact over subjects'
activity through the last 12 months.

(Clll)) Self estimated work load questionnaire:
It asks about work-related risk factors for
musculoskeletal complaints in the drilling job
regarding:

Factors increase the physical -effort:
Uncomfortable work postures, as standing,
walking, awkward, “stooping postures,
carrying heavy weights, moving farther than
the reach envelop and working in a static
posture for a long time.

Factors increase the work pressure:
Work amount, time pressure factor, inability
to take rest, higilly stressful tasks, working
slowly and occurrence of sudden unexpected
events during work.

Factors of the ergonomic aspect:
Including unsuitable drilling rig layout and
insufficient equipments.

D) SF-36 Quality of Life Questionnaire: *?
HRQOL of the studied workers in the last
four weeks was assessed using short-form 36-
item generic questionnaire including one
multi-item scale that assesses eight health
domains. These domains include physical
functioning (10 items), role limitation due to
physical problems (4 items), role limitation
due to emotional problems (3 items), bodily
pain (2 items), social functioning (2 items),
mental health (5 items), vitality (4 items) and
general health perceptions (5 items).
Responses vary from dichotomous (yes-no) to
five-points verbal rating scales (ordinal). All
item scores were coded, summed and
transformed linearly into a possible range of 0
(poor health) to 100 (optimal health). SF-36
mean scores for every domain were
calculated.

Statistical Method:

The data were collected, presented and
analyzed using SPSS-PC software and Epi-
Info (version 6.1) software ¥ (Dean et al,
1994). Comparisons between measures were
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done using student t-test for two groups and
one way ANOVA for multiple groups, while
comparisons between qualitative categories
were done by chi- square test. The test results
were considered significant when P. value <
0.05.

RESULTS
Table (1) shows that the mean age of the
studied group was 33 + 4.5 years old, mean of
BMI was 27.9 + 1.9 kg/m?, mean duration of
employment was 5.5 + 3.2 years, and mean
hours of work/week was 84 hours (two weeks
on and two weeks off working). Most of the
studied onshore drilling workers were married
(77.2 %), right handed (98.9 %) and non-
smokers (55.1 %). Regarding past history and
family history, about (9.8 % and 3.6 %) of
studied group showed positive history
respectively. About (42 %, 47 %, 5 % and 6
%) of the studied workers was in the drilling
crew, maintenance section, rig management
and other level jobs respectively.
Table (2) shows that low back region
complaint was the most prevalent complaint
(31.9 %) followed by shoulder (28.3 %), wrist
(23.2 %), knee (16.3 %), neck (15.2 %), foot
(12.3 %), thigh (10.9 %), elbow (10.1 %),
while upper back region complaint was the
least prevalent one (4.7 %). It also shows that
lower back, wrist, neck and knee regions
complaints were the most troubling regions
affecting the daily activities of onshore oil
drilling workers (mentioned 44.3 %, 40.6 %,
38.1 % and 37.7 % respectively). No
statistical significant difference was found in-
between different body region complaints as
regard daily activity affection
Table (3) shows that the highest prevalence
of complaining workers was found among
maintenance section (61 %) followed by
drilling crew (59.1 %) and the lowest
prevalence was among rig management
personnel (35.5 %).
Table (4) shows that the prevalence of MSK
complaints was significantly higher among
workers with age (> 33 years), BMI (> 30
Kg/m?), duration of employment (> 5 years)
and those who are smokers and married.
Table (5) shows highly significant association
between MSK complaints and some physical
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workload stressors, in particular, working in

awkward  posture, excessive  bending,
movement out-reach of joint and carrying
heavy objects. While the overall ergonomic
factors showed non significant association.
Table (6) shows highly significant association
between MSK complaints and work pressure
factors especially, doing stressful tasks,
increased work amount and working with
time pressure.

Table (7) shows highly significant association
between MSK complaints and negligence of
best measures practice especially as regard
not using equipment to facilitate lifting and to
avoid awkward posture, working in awkward
posture, lifting heavy objects, wrong lifting
and carrying, and not to have ergonomic
training.

Table (8) shows that most of neck complaints
(73.8 %) were of 1-7 days duration, affecting
leisure activities more than work activities
(54.7 % versus 21.4 %). It caused absence
from work 1-7 days through the last year in
most of cases (52.3 % of complaining

workers) and 28.6 % of these complaints
necessitated medical consultation. Most of
shoulder complaints (82.1 %) were of 1-7
days duration, affecting leisure activities more
than work activities (47.4 % versus 17.9 %).
It caused absence from work 1-7 days through
the last year in most of cases (39.7 % of
complaining workers) and 20.5 % of these
complaints necessitated medical consultation.
While most of back complaints (48.4 %) were
of 1-7 days duration, affecting leisure
activities more than work activities (59.8 %
versus 28.9 %). It caused absence from work
1-7 days through the last year in most of cases
(44.3 % of complaining workers) and 23.7 %
of these complaints necessitated medical
consultation.

Figure (1) shows the SF-36 mean scores
among workers with no MSK complaints,
those with regional MSK complaints and
those with widespread MSK complaints as
regard the eight health domains indicating
more worse quality of life with increased the
distribution of MSK complaints.

Table (1): Relevant characteristics and data of the studied onshore oil drilling workers

General Characteristics

Studied Workers

N =276
Age (Years) (Mean + SD) 33 + 45
BMI (Kg/m?) (Mean + SD) 279 + 1.9
Duration of employment (Years) (Mean + SD) 55 + 3.2
Smoking habit (Smokers) N (%) 124 (44.9 %)
Marital status (Married) N (%) 213 (77.2 %)
+ ve Past history N (%) 27 (9.8 %)
+ ve Family history N (%) 10 (3.6 %)
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Tatﬂ‘)l‘ém(‘Zj‘:wiDrevalence of MSK complaints among the studied onshore oil drilling workers (276) in
their different body regions through the last year and their impact on the daily activities

MSK Complaints Daily activity affection
Among workers with
Body Region Complaint No Complaint MSK complaints
N % N % N %
Neck 42 15.2 234 84.8 16 38.1
Shoulder 78 28.3 198 717 24 30.7
Elbow 28 10.1 248 89.9 9 321
Wrist 64 23.2 212 76.8 26 40.6
Upper back 13 4.7 263 95,3 3 23.1
Lower back 88 319 188 68.1 39 44.3
Thigh 30 10.9 246 89.1 8 26.6
Knee 45 16.3 231 83.7 17 37.7
Foot 34 12.3 242 87.7 12 35.3
Total MSK 159 57.6 117 42.4

Table (3): Prevalence of the MSK complaints within the different work sections in onshore oil
drilling works among the studied group

Neck Upper limb  Lower limb Back
Work Section (Number)
N % N % N % N %
Drilling Crew
(Total workers) (115) 24 20.9 50 435 29 252 47 409
¢ Rough necks 37) 4 10.8 15 405 12 324 15 405
o Driller (25) 11 44 14 56 3 12 12 48
e Assistant driller (34) 5 14.7 11 32.3 9 265 11 323
e Derrick man (19) 4 21.1 10 52.6 5 263 9 473
Maintenance
(Total workers) (132) 16 12.2 55 419 40 305 43 3238
¢ Roustabout (45) 5 11.1 19 422 18 40 20 444
e  Mechanics (29) 5 17.2 13 44.8 9 311 11 379
e  Electricians 27) 4 14.8 12 44.4 6 222 5 18.5
e  Scaffolders (5) 0 0 3 60 2 40 2 40
o  Welder (13) 2 15.4 6 46.1 3 23 3 23
o Crane operators (12) 0 0 2 16.6 5 416 2 16.6
Rig Management (14) 2 14.3 4 28.6 6 429 6 42.9
Other Level Jobs (16) 2 12.5 2 12.5 6 375 8 50
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Table (4): The relationship between some relevant characteristics and data to MSK complaints
among the studied onshore oil drilling workers

MSK
Complaints
N Tve ve e P OR 9%cCl
General Characteristics (N=159) (N =117) value
N. % N. %
Age (years)
<33 (136) 62 456 74 544 1586 <001 269  (1.6—4.55)
>33 (140) 97  69.3 43 307
Duration of employment
<5 (years) (128) 58 453 70 547 147 <001 259 (1.54-4.37)
> 5 (years) (148) 101 68.2 47 318
Body mass index (kg/m?)
<30 (212) 114 538 98 462 567 <005 204 (1.07-3.88)
>30 (64) 45 703 19 299
Smoking
Non-smoker (152) 74 487 78 513 1103 <001 23 (1.36-3.89)
Smoker (124) 85 68.5 39 315
Marital status
Unmarried (63) 29 461 34 539 448 <005 184 (1.01-3.37)
Married (213) 130 61.1 83 389

Table (5): The relationship between MSK complaints and both physical work load factors and
overall ergonomic factors among the studied workers

Physical work load stressors MSK No MSK
complaints complaints
(N=159) (N=117)

N. % N. %
No long standing 70 574 52 426 001 >005 1.02 (0.61-1.69)

& Ergonomic factors X2 P.value O.R 95% CI

Long standing 89 578 65 422
No excessive walking 94 541 80 459 248 > 0.05 15 (0.88 — 2.55)
Excessive walking 65 637 37 36.3
No awkward posture 38 432 50 568 1101 <0.01 238 (1.37-4.12)
Awkward posture 121 644 67 356
No excessive bending 54 461 63 539 1091 <0.01 227 (1.35-3.82)
Excessive bending 105 66.1 54 339
Adopting different positions 102 545 85 455 223 >0.05 148  (0.85-2.58)
Adopting same positions 57 641 32 359
No movement out-reach of joint 95 525 86 475 565 <0.05 1.87  (1.08 -3.25)
Movement out-reach of joint 64 674 31 326
No carrying heavy weights 66 50.7 64 493 471 <0.05 1.7 (1.02 — 2.84)
Carrying heavy weights 93 636 53 364
Suitable ergonomic layout of rigs 130 56 103 44 2.02 >0.05 1.64  (0.79 —3.46)
Unsuitable ergonomic layout 29 675 14 325
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Table(6) 'HThe relationship between MSK complaints and work pressure factors among the studied
onshore oil drilling workers

MSK No MSK
complaints complaints
(N=159) (N=117)

N. % N. %
Adequate work amount 41 391 64 609 2391 <0.01 348  (0.61-1.69)

Work pressure factors X2 P.value O.R 95% CI

Increased work amount 118 69 53 31

Working without time pressure 20 345 38 655 1608 <0.01 3.34  (0.88-2.55)
Working with time pressure 139 638 79 36.2

Available breaks on need 90 526 81 474 456 <0.05 1.73 (1.37-4.12)
No available breaks on need 69 657 36 343

No stressful tasks 31 337 61 663 323 <0.01 45 (1.35-3.82)
Doing stressful tasks 128 696 56 304

Not in need to work slowly 139 56.7 106 433 0.68 >0.05 1.39  (0.85-2.58)
Ought to work slowly 20 645 11 355

No increase in work pressure 23 383 37 617 116 <0.01 2.73  (1.08-3.25)
Increase in work pressure 136 629 80 37.1

No occurrence of sudden events 37 552 30 448 021 >0.05 1.14  (1.02-2.84)
Occurrence of sudden events 122 584 87 416

Table (7): The relationship between MSK complaints and best measures practice among the studied
onshore oil drilling workers

MSK No MSK

Best measures practice c(ol\rln flféggs c(ol\rln flﬂg;S X2 P.value O.R  95% CI

N. % N. %

Right lifting and carrying 79 516 74 484 502 <0.05 1.74  (1.04-2.93)
Wrong lifting and carrying 80 65 43 35

Lifting suitable weights 123 537 106 46.3 8.36 <0.01 282 (1.30-6.21)
Lifting heavy weights 36 766 11 234

Wearing PPE 148 571 111 429 0.37 > 0.05 138 (0.45-4.32)
Not wearing PPE 11 647 6 35.3

Work in right posture 20 392 31 608 867 <0.01 2.51 (1.29-4.9)
Work in awkward posture 139 617 86 383

Use equipment for lifting 82 485 87 515 1474 <0.01 272  (1.57-4.73)
Do not use equipment 77 719 30 281

Take rest breaks on need 140 558 111 442 381 >0.05 251  (0.91-7.30)
Do not take rest breaks on need 19 76 6 24

Ergonomically suitable equipment 125 566 96 434 0.5 >0.05 1.24  (0.65-2.38)
Ergonomically unsuitable equipment 34  61.8 21  38.2

Have training on ergonomics 80 503 79 497 8.17 <0.05 205 (1.21-3.48)
No training on ergonomics 79 675 38 325
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Table(8) Work productivity affection and sequences of the neck, shoulder and back region
complaints among the studied oil drilling workers in the last year

Neck complaint Shoulder complaint  Back complaint

(42) (78) (97)
N % N % N %

Duration of the complaints

e 1-7days 31 73.8 64 82.1 47 48.4

e 8-30days 8 19.1 9 11.5 41 42.3

e > 30days 3 7.1 5 6.4 9 9.3
Work activity affection 9 21.4 14 17.9 28 28.9
Leisure activities affection 23 54.6 37 47.4 58 59.8
Duration of absence from work

e 0 days 10 23.8 36 46.2 39 40.2

e 1-7days 22 52.4 31 39.7 43 44.3

e 8-30days 10 23.8 11 14.1 15 15.5
Consultation and follow up 12 28.6 16 20.5 23 23.7

treatment

Figure (1): SF-36 mean scores of eight domains of health for those with no MSK complaints, regional MSK
complaints and widespread MSK complaints among the studied workers

100

90

30 ;‘,/.\I/.\l A

T~
70 '_A\A/

60 +

50

40 L L L L] L L L} |
PF RP BP GH VT SF RE MH

== All

={1=Widespread MSK Complaint
—&— Regional MSK Complaint
== No MSK Complaint

PF = Physical functioning, RP = Role limitations physical, BP = Bodily pain, GH = General health, VT =
Vitality, SF = Social functioning, RE = Role limitations emotional, MH = Mental health

- 159 -




Zagazig Medical Journal

Impact Of Onshore Oil Drillina Works On Musculoskeletal

Vol. (17), No( 4) Oct.,2011

DISCUSSION

Prevalence of MSK
(symptoms):
The results of this study showed that the
prevalence of the total MSK complaints
among the studied onshore oil drilling
workers through the last year was 57.6%
(table 2). This prevalence is lower than that
was recorded by Hgivik ™ among oil drilling
workers which was about 72 %. In the same
time, our prevalence was higher than that
found by other researchers in their studies
&4 which were 46 % and 47 % respectively.
This difference may be related to using of
different research methods and variable
demographic or work characteristics of the
workers under different studies.

According to different body regions'
MSK complaints, the results of this study
showed that low back complaints was the
most prevalent complaint (31.9 %) followed
by shoulder (28.3 %), wrist (23.2 %), knee
(16.3 %), neck (15.2 %), foot (12.3 %), thigh
(10.9 %), elbow (10.1 %), while upper back
region complaint was the least prevalent one
(4.7 %) (Table 2). These results are supported
by many previous studies ¢ %7,
A similar study, conducted by Chen and
colleges ®, showed that low back complaints
was also the most prevalent complaint (32.4
%) followed by neck (25 %), shoulder (20.1
%), knee (20 % %), wrist (13.5 %), foot (10.2
%), thigh (8.4 %) and elbow (7.5 %).
On the contrary to our study Morken et al. in
their study found that the disorders of upper
limbs accounts for 53 % of all complaints,
back pain complaints 20 %, lower limb
complaints 16 %, and neck complaints 8 % .
Variable prevalence rates of MSK complaints
among oil drilling workers in the different
studies may be accepted due to the different
case-definitions used in the various studies as
regard to complaint duration or severity. Also
may be due to the different quantity or quality
of the actual tasks done by the workers under
different studies.
Affection of the daily activities of the
complaining drilling workers reflected by the
severity of their MSK complaints (table 2).
The lower back region was the region with

complaints
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more activity restriction (reported by 44.3 %)
as it is the site of referred pain in cases of
lumbar disc disorders causing (sciatica) which
interferes to a large extent with the subjects’
activity, followed by wrist region (reported by
40.6 %) This may be because of its
incorporation in all daily activities. Next is
the neck, knee, foot, elbow and shoulder
regions (reported by 38.1 %, 37.7 %, 35.3 %,
32.1 % and 30.7 % respectively) which may
be affected by different MSK disorders varied
in severity according to the type and degree of
the pathological process. Affection of the
upper back, knee and leg regions influenced
activity to a lower extent (reported by 23.1 %
and 26.6 % respectively).

Moreover, from the results of this study, it
was noticed that the highest prevalence of
MSK  complaints was found among
maintenance section (61 %) followed by
drilling crew (59.1 %) and the lowest
prevalence was among rig management
personnel (355 %) (Table 3). This
consistent with the study of Chen et al.,
and also with that of Morken et al. “ Who
recorded that about 40 % of all MSK
complaints were among maintenance workers
and particularly among mechanics, electrician
and scaffolders. While, drilling crew (31 %)
mainly among roughnecks. And the lowest
prevalence was among rig management
personnel (17 %).

This results can be accepted because,
mechanics, electrician, scaffolders and
roughnecks usually deal with occurrence of
sudden events that require rapid decision
making and maximal coordination of the body
movements to do multiple and more stressful
tasks while working. In the second order, rig
management personnel were the least stressful
department because of the simple work tasks,
regular fixed duration of the work shift.
Potential risk factors associated with
increased prevalence of MSK complaints
A) Individual risk factors:

On studying the effect of many Individual risk
factors, the results of analysis showed that,
the risk of MSK complaints in drilling
workers was significantly higher among those
with higher age (> 33 year) and longer

(18)
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2.69, 95% CI; 1.6 — 4.55) and (OR =2.59,
95% CI; 1.54 — 4.37) respectively (table4).

Regarding the increased risk of MSK
complaints in drilling workers with increased
age and duration of employment, our results
are consistent with the results of Roquelaure
et al. @ who revealed that, the prevalence of
MSK complaints was significantly related to
age and duration of employment.

This result disagrees with others who reported
that age is of no importance when discussing
the MSK complaints ®®. Our results can be
explained on knowing that, age of > 33
coincide usually with the mid career stage,
which is the period of maximal physical
activity at work and so higher chance for
MSK complaints development.

Also our study, showed that, the risk of MSK
complaints in  drilling  workers was
significantly higher among smokers, married
workers and those with body mass index (>
30 Kg/m?) (OR = 2.3, 95% CI; 1.36 — 3.89),
(OR = 1.84, 95% CI; 1.01 — 3.37), and (OR
=2.04, 95% CI; 1.07 — 3.88) respectively
(table 5). These results are inconsistent with
most of the studies, which found that, BMI
and smoking and marital status are poor
predictors of MSK disorders ", On the other
hand, Spies-Dorgelo et al., ®?, agreed with us
in this relationship. They explained it by the
associated increase of the spinal loading and
momentum at the limbo-sacral joint during
work activities.

B) Physical work load:

Our results showed a highly significant
association between MSK complaints and
some physical workload stressors, in
particular, working in awkward posture,
excessive bending, movement out-reach of
joint and carrying heavy objects (OR = 2.38,
95% CI; 1.37 — 4.12), (OR = 2.27, 95% ClI;
1.35-3.82), (OR =1.87, 95% CI; 1.08 — 3.25)
and (OR =1. 7, 95% CI; 1.02 - 2.84)
respectively (table 5). This is consistent with
many studies that searched this subject before,
and commented about the role of the physical
workload in developing MSK  disorders (22 &
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Working in an awkward posture may reduce
capability of the spine to withstand the
mechanical load in such twisted position. The
arranged order of these postures in enhancing
MSK  disorders differed between different
studies depending upon the actual tasks done
by each workers' sections, i.e. Michael et al.
found significant high odds ratios for some
work postures arranged by, frequent bending,
much static work then frequent lifting of
objects ®. On the other hand, Swei-Pi and
Shu-Yu, mentioned lifting weights, awkward
postures then bending forward position as
risky positions for MSK disorders 9.

C) Work Pressure factors:

The results of our study pointed to the overall
work pressure factor as a risk factor for
developing MSK disorders (table 6). It was
of highly significant relationship with MSK
complaints as regard many work pressure
factors. Increased work amount, working in
time-pressure and doing stressful tasks at
work got more blaming of drilling workers as
great threat to the musculoskletal system (OR
= 3.48, 95% ClI; 2.03 — 5.98), (OR = 3.34,
95% CI; 1.75 - 6.43) and (OR = 4.5, 95% ClI;
2.55 — 7.96) respectively. Lesser number of
drilling workers related their MSK complaints
to the infrequent breaks and increase in work
pressure (OR = 1.73, 95% CI; 1.01 — 2.94)
and (OR 2.73, 95% CI; 1.46 — 5.15)
respectively. Small portion of workers
mentioned, having to work slowly with
occurrence of sudden events as contributing
factors for developing MSK disorders but it
was of insignificant associations (OR = 1.39,
95% CI; 0.60 — 3.24) and (OR = 1.14, 95%
Cl; 0.63 — 2.05) respectively. Similar results
were obtained from many other previous
studies as @,

However, the number of the workers
complained from work pressure related
factors in this study was more than those
mentioned in the study of Chen et al. @. This
difference may be due to varied
circumstances of the work. In Egyptian oil
drilling locations, there is a large amount of
work that may sometimes exceed the worker's
capacity and forces the workers to work
harder especially on occurrence of unplanned
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events predisposing them to acquire MSK
injuries. The role of working under time-
pressure was pointed out also by other
researchers ®,

D) Ergonomic risk factors:

The present work showed insignificant
relationship between the MSK disorders and
the ergonomic factors of the work place (OR
= 1.64, 95% CI; 0.79 — 3. 46) (table 5). This
result is consistent with that of Caroly et al.
@) and differs from that of Tatiana and
Helenice ©®® who stated that ergonomic
factors are weekly associated with the MSK
disorders.

In fact, all work-related variables are strongly
interrelated and can be confounded with some
demographic characteristics, and so it is
gi71;ficult to define the causal factors definitely
Best measures practice:

On studying the effect of maintaining best
measures practice, the results of analysis
showed that, the risk of MSK complaints in
drilling workers was significantly higher
among those not using equipment to facilitate
lifting and to avoid awkward posture(OR =
2.72, 95% CI; 157 — 4.73), working in
awkward posture (OR = 2.51, 95% CI; 1.29 —
4.9), lifting heavy objects (OR = 2.82, 95%
Cl; 1.3 — 6.21), do wrong lifting and carrying
(OR =1.74, 95% CI; 1.04 — 2.93), and those
not having ergonomic training (OR = 2.05,
95% CI; 1.21 — 3.48). Also, the risk of MSK
complaints was higher among those not
wearing PPE (OR = 1.38, 95% CI; 0.45 —
4.32), not having rest breaks on need (OR =
2.51, 95% CI; 0.91 — 7.30) and as regard
ergonomically suitable equipment (OR
1.24, 95% CI; 0.65 — 2.38), but it was
statistically insignificant  (table 7). These
results are supported by some previous
studies 2.

Productivity affection:

The present study, in tables (8), we noticed
that most of the neck, shoulder and back
region complaints durations lied between 1 - 7
days (73.8 %, 82.1 and 48.4 % respectively).
While, back region showed the largest
percentage of complaints duration between 8 -
30 days (42.3 % versus 11.5 % and 19.1 % in
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the shoulder and neck regions respectively).
Also, back region showed the largest
percentage of complaints duration > 30 days
(9.3 % versus 6.4 % and 7.1 % in the shoulder
and neck regions respectively). That is
because; back region is inevitably strained
during any daily activity in contrast to the
neck and shoulder strain which may be less
severe and less repetitive.

The MSK complaints durations in the three
regions were longer than those recorded in the
study of Valentic et al. . They found that
(4.9%, 6.6% and 3%) of the workers reported
>30 days neck, shoulder and back complaint.)
respectively in the last year versus (7.1 %,
6.4% and 9.3%) for the same regions in our
study.

In this study we noticed that the effect of
MSK complaints upon work activities was
lesser than that detected on the leisure
activities. That may be due to economic
factors (to conserve sick-leaves days). Back
complaining workers showed higher work
activity affection than those with neck and
shoulder regions complaints (28.9 %, 21.4 %
and 17.9 % respectively). Also, back
complaining workers showed higher leisure
activity affection than those with neck and
shoulder regions complaints (59.8 %, 54.7 %
and 47.4 % respectively). This agrees with the
study of Waddell, in which, back complaints
gflgected work activities of 14 % of workers
In this study, neck region affection was the
largest region necessitated absence from work
as 523 % and 238 % of the neck-
complaining workers needed 1 - 7 and 8 - 30
days absence from work in the last year.
While, the back region and shoulder regions-
related absence lied between 1-7 days (as
reported by 44.3 % and 39.7 % respectively)
and 8 - 30 days (as reported by 15.5 % and
14.1 % respectively). This may be related to
the painful sequences of neck pain. These
characters were noticed in the back
complaints by other researchers ©2.

In respect to the medical consultation for the
three regions, the neck showed higher
frequency of medical consultation between
them followed by low back region then
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shoulder regions (28.6 %, 23.7 % and 20.5 %
respectively). These frequencies were lower
than those in the study of Hoogendoorn et al.,
who found it about 42 % ©?. This may be due
to decreased medical awareness between the
studied workers and their wrong trend to take
available analgesics or asking unspecialized
doctors.

Quiality of life among the studied workers:

Also, in this study we found a highly
significant difference in the SF-36 mean
scores among workers with no MSK
complaints, those with regional MSK

complaints and those with widespread MSK
complaints as regard the eight health domains
especially physical functioning, mental health
and vitality. Also, we concluded that that
MSK complaints, and especially widespread
MSK complaints, had a major impact on both
physical and mental aspects of self-reported
health status measured with SF-36 indicating
that the more affected body regions, the more
severe the situation (figure 1).
Other studies have also shown that
musculoskeletal pain has severe impact on
health status measured with SF-36 ©3 & 39,
The impact on the different health concepts
has been reported to vary in regional pain
syndromes, depending on location. Birrell et
al. found that hip pain had impact on physical
function and pain, but only a small impact on
wider aspects of health status, such as general
health, vitality and mental health ©%.
The findings in our study suggest a close
relationship between health perception and
MSK pain. This knowledge could for example
be used on group level to examine the risk of
developing chronic MSK pain in different
onshore oil drilling workplaces. These results
are supported by that of Bergman et al., who
found that 90% of individuals with chronic
pain localized it to the musculoskeletal
system ©.
CONCLUSION

From these results we can conclude
that: onshore oil drilling work is really
accompanied by a risk of developing
musculoskeletal disorders predisposed by
some items related to physical work load and
work  pressure  factors, duration of
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employment and mid-career age group in

addition to marital status, obesity and

smoking habit with unproved role of the

ergonomic factors. Also, quality of life is

adversely affected by MSK complaints.
RECOMMENDATIONS

The study stresses on the importance of the

pre placement and periodic medical

examinations as steps for proper placing, and
recurrent assessment of the employed workers
then modifying the work circumstances to
match the capabilities of the workers and
avoiding extra-work in time pressure or
managing sudden events with insufficient
number of drilling crew. The study denied
obligating workers to do paid overtime duty
and emphasizes the need for application of
training programs for skillful drilling work,
keeping in mind following the safety roles
and best measures practice. Assessment of

HRQOL for workers is also recommended to

be done regularly as it can be used as a

predictor for developing of chronic MSK

pain.
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