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CHAPTER I

INTRODUCTION

1.1 Background and rationale

Nowadays, air travel is very common. Flying safcty”is the most important issue that every

¥ |

passenger concerns. A pilet'plays avery important role to ensure air travel safety and a pilot’s

health must be taken into aceount begause poo} health may adversely affect flying safety (1).

)
Low back pain (LBP) is ustally defined as pain:,:“mus_cle tension or stiffness localized between the

)
12" rib and the inferior gluteal folds, with-or witﬁb_ﬁt leg pain (sciatica) (2, 3). In general, LBP is

associated with high costs of health care utilization, .'v_\g'.ork absenteeism and disablement (4). More

than one-quarter of wofk’iﬁé population is affected by LBP each ye'ér (3).

Low back pain i§' one of the major health [problems in pilots. Thomae et al (6) surveyed LBP
among Australian military pilots and found the prevalénee of LBP of 64%. Delahaye et al (7)
reported the prevalence of LBP in helicopter pilots ranging from 21% to 95%. Haugli et al (8)
studied health of aircrews in the Scandinavian Airline System Norway and found that pilots
reported the highest prevalence of LBP (40%). Simpson and Porter (9) studied flight-related
musculoskeletal pain in general aviation pilots and found that the most common musculoskeletal

pain was LBP with the prevalence of 44%. Experiencing LBP while controlling an aircraft could



interfere operational readiness and flying performance (10), which consequently could

compromise flying safety (11).

The etiology of LBP is widely accepted to be multi-factorial; individual, physical and

psychosocial factors (2). Pilots are required to sit for a prolonged period of time and are often

exposed to whole-body vibration and awkward pesture, which are identified as the primary risk

factors for the development and persistencel of LBP (9). The current view has indicated that

several psychosocial factorseeontsibute to the development and persistence of LBP (12, 13).
‘I‘

Previous studies found that werk demands, job control or decision latitude and social support

were associated with LBP (14-16). However, iii-;.is‘r?nost likely that a complex array of individual,

physical and psychosocial fagtors is i‘es'ponsibl-é: for'the development and persistence of LBP in
¥,
I ¥

pilots. 227 h

Although several previous studies have examined the prevalenee of LBP in pilots, most studies
have been conducted in military, or helicopter pilots (6, 7, 17, 18). To our knowledge, only one
earlier study has conductedin airline pilots, Haugli et al (8) investigated the health effects of long
and short' distance flying among laircrews in the Scandinavian- AirlineySystem Norway. The
authors reported that LBP was by far the most dominant complaint among pilots, with most
occurring on long hauls. The prevalence of LBP in Thai airline pilots, however, has not been
previously examined. There are also no published data on the association between individual,

physical and psychosocial factors and LBP in Thai airline pilots. Therefore, the aims of the



present study were to examine the 12-month prevalence of LBP and to identify factors that
associate with LBP in Thai airline pilots. The information obtained would reflect the extent of
LBP problem in Thai airline pilots and be useful for developing suitable protective and

intervention measures of LBP in Thai airline pilots.

1.2 Objectives

1.3 Specific objectives

1. To document the 12-1 pilots.

.
A
y ‘Io cial factors associated with the

1)

2. To determine individ ,I o
i1
L

12-month prevalence of l'&'n Thai airline pilots.

AUEINENINYINT
AMIANTUNNIINYAY



1.4 Hypothesis

1. The 12-month prevalence of LBP in Thai airline pilots would range from 40% to 44%, based

on literature review.

2. There would be a number of individual, flight-related (physical) and psychosocial factors

tltute of Aviation Medicine, Royal

Thai Air Force for their reg net the inclusion criteria were invited

to participate in the study.

1.6 Brief method

AUYANYNTNYNS

A survey using a'self-administered ques‘lonnalre was conducted n convenlent samples of Thai

e X b bl ADYARY o

was distributed to each pilot by hand and the researcher returned to collect the completed

questionnaire after 45 minutes.



1.7 Advantage of the study

The results from this study would reflect the extent of LBP problem in Thai airline pilots and be

useful for developing suitable protective and intervention measures of LBP in Thai airline pilots.

AuEINENINeINS
MR TN TN



CHAPTER 11

LITERATURE REVIEW

2.1 Introduction

Low back pain (LBP) is one of in pilots. The etiology of LBP is widely

accepted to be multi-fac chosocial factors. This chapter
summaries knowledge about ion of pilot/aviator, classification of
aircrafts, prevalence of LB

k-related LBP and biopsychosocial

factors associated with LB

2.2 Definition of LBP

LBP is usually defined amain muscle tension or stiffness locmzed between the 12" rib and the

inferior gluteal ﬂ N ﬁ Qh% IE})ﬂ(%Wﬂﬂlﬂﬁlﬁcatmn of LBP is based

on either the cause of symptoms or the duration of symptom:

The cause of LBP is typically classified as being ‘specific’ or ‘non-specific’. The term ‘specific
LBP’ is used to define identifiable pathological change of spine such as hernia nuclei pulposi
(HNP), infection, inflammation, osteoporosis, tumor, fracture or rheumatoid arthritis. The term

‘non-specific LBP’ is referred to symptoms without clear specific cause or radicular pain, i.e.



LBP of unknown origin. About 90% of all patients with LBP fall into the category of non-specific

LBP (2).

Regarding the duration of symptoms, LBP can be divided into 3 groups: acute, subacute and

chronic LBP. Acute LBP occurs suddenly after a period of a minimum of 6 months without LBP

and lasts for less than 6 weeks. S lasting between 6 weeks and 3 months.

Chronic LBP is LBP with 3 months or occurs episodically

12008
..sz.
Fy f’ (s, . .
A pilot or aviator is a person who flics-ar mf pleasure or as a profession. Pilots can be
_AZTRIIAN I

divided into 2 groups: civi

—

9
ﬂ'lJEI’JVIEW]ﬁWEJWﬂ‘i

o G RN T AR

airline pllots.

2.3.1 Civil pilot ¢ =,

General aviation pilots refer to those who fly all non-scheduled, private and commercial flights.

General aviation may include the areas of flight training and instruction, small cargo operation,



charter operation and air taxi, private aviation, ballooning, parachuting, gliding, hang gliding,
aerial photography, air ambulance, crop dusting, traffic reporting, police air patrols and forest fire

fighting (9, 19)

Scheduled air transport or airline pilots are those who have particular certificates which allow

' ’ /s ort passengers and cargo. The aircraft is

them to command a multi-crew airlin

2.3.2 Military pilof

Military pilots undergo s1 : 51 (21). One example of a military

pilot is a fighter pilot.

ﬂuﬂﬁﬂﬂﬂ3W81ﬂi
e GRS BN AR B

civilian pllots usually vary more than those of military pilots (22). Additionally, civilian pilots
need not to control their body weights as strictly as military pilots. Thus, it is plausible that flight
deck station is an important contributing factor for the development and persistency of

musculoskeletal symptoms in civilian pilots (23).



2.4 Classification of aircrafts

An aircraft is a vehicle which counters the force of gravity by using either static lift, such as
balloons or by using the dynamic lift, such as airplanes, gliders and helicopters (24). Aircraft can
be divided into 2 types according to the aerodynamic lift: fixed-wing and rotary-wing aircrafts

(24).

A fixed-wing aircraft, typic : or plane, is an aircraft capable of

flight using forward motion v.as sses over and under the wings to generate

lift, such as jet, supersonic aircraft

2.4.2 Rotary-winir

Rotary-wing alrcwjérglanmdettlose alrcraﬂ é!l:'(]ngrgore rotors are required to
oSy R B G H 53 B
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2.5 Prevalence of LBP in pilots

LBP is one of the most common musculoskeletal problem among pilots in both fixed-wing and

rotary-wing aircrafts (6, 11, 27, 28).

For fixed-wing aircraft, Hay’y//)of aircrews in the Scandinavian Airline

System Norway. They foun P in the past 12 months. Simpson

and Porter (9) found the 11 f flight-rela - d LBP in general aviation pilots to be

44%. Hamalainen (29) fi ghter pilots to be 58%.

For rotary-wing aircraft, Tho ( ) “_"‘. hat 64% of Australian military helicopter pilots
reported LBP in the past 3 mo ths nd=55Y . ; dicated that LBP had interfered with their
concentration while flying i month prevalence of back pain in

)

helicopter pilots and fouﬂ [ back: pain. Sharma and Agarwal (30)

studied in Indian helicopter pilots and found the lifetime prevalence of back pain to be 58%.

S LM RN LR B—
S Wﬂhﬂ@ﬂﬁyﬁd URNINYINY
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2.6 Pathomechanism of work-related LBP

The etiology of LBP is widely accepted to be multi-factorial; individual, physical and
psychosocial factors (2). A few studies attempted to explore the interaction between individual,
work-related and psychosocial factors in the development of LBP (32, 33). It is proposed that

" /uch as sitting over long periods of time,

sustain awkward posture w hloﬂhas @ysical load) on the body part. The

imposed physical load caw/

various physical factors increase th_

Pain can also cause another contraction. These responses may
increase or decrease the ability to c&ﬁe sx:ilh ponses. If there is insufficient time to allow
e
- B it
regeneration of body Zﬁsue capacity then responses is likely to further

degenerate the availablﬁéi’
l

11@' continue until some type of

structure tissue deformationfo&;rs resulting in pain, swelling or limited movement. The above

mentioned proceswcléltgrly initiates an 11:37;1]ry§1ﬂ?wq &e‘lad’n]gfc]LE’ The experience of LBP
o QARG AU Bt o

(Figure 2.1).
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Physical Response 1
»| Physical load >
- r 3
demands —>Response 2
r 3
‘ s e
—>
Response n
Individual
factors Capacity |
|
wsufticient recovery period
Work
back pain
organization
»
Figure 2.1. Conceptual model of work-rel  [adapted from Wahlstrom (34) and Buckle

and Devereux (35)

Work organization ca e, organizational downsizing

;

may lead to increased physwal demand, mental stress and physical load, respectively. Individual

e“““‘“%TW“I ay ﬂ?ﬂfﬁﬁﬁﬁ T ﬁ B

postures Sr using higher relative muscle forces than men (34). At the same time, individual

factors can modify the association between work organization and mental stress.

Pilots usually have to maintain relatively prolonged static sitting position, which frequently are

unnatural. These positions lead to mechanical stress upon the spine and its surrounding soft
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structures. Sitting increases lower back flexion which, in turn, increases anterior intervertebral
disc compression and nucleus pulposus to be forced posteriorly (36). Moreover, lack of
movement during sitting also lead to decreases fluid exchange in the intervertebral discs and poor
blood supply to muscle (37). In turn, muscles receive insufficient oxygen and nutrients causing

muscle fatigue and lead to injury (38). In additional, prolonged sitting also induce the weakening

’ ’”f at result in altered biomechanical loading

of some muscle, such as abdomina

of spine during movement 7 @1gh concentration while on duty.
Consequently, high streM dased muscle sion (39). This increased muscle

tension leads to increas i uctures. ¢ > spine and may result in LBP (32).

Based on literature re e.—...._. ctors associated with-the ':.'.:'.3,-' yment of LBP can be divided

ﬂuﬂ’f]‘l’lﬂ‘ﬂﬁwmﬂ‘i

2.7.1 Indl\%ual risk factors

QWWﬂ\ﬂﬂ‘im AN Y

a) Age

into individual, ﬂight-rel%d (physica

Age is an important risk factor for the development of LBP. However, the effect of aging on the

development of LBP is still controversial. Older workers often have been affected by
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microtrauma accumulated over a long period of time, which may hasten the degenerative process

of spine (40). Ozguler et al (41) conducted a study in 725 active workers from four occupational

sectors (office, hospital, warehouse, airport registration of luggage) in France and found that age

>4() years was a significant risk factor for chronic LBP. Similarly, Simon-Arndt et al (17) found

that a greater proportion of pilots aged over 40 years had back problems compared to younger

pilots.

younger workers we{ﬁelng allocated ‘Eo ‘ eimanding work and they were

relatively inexperienced il 1 i Jﬂesult, younger workers were at

great risk to injure their LB o

ﬂﬂﬂ’mﬂﬂ‘ﬁwmﬂ‘i
’Qb‘ﬂ’}eﬂﬁﬂ‘im UAIAINYA Y

No study has investigated the effect of gender on the development of LBP in pilots. However, in
other population, the effect of gender on the development of LBP is still controversial. Several

previous studies have shown that women are at higher risk of developing LBP than men, with
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odds ratios varying from 1.4 to 1.6 (44). Spyropoulos et al (45), studying in Greek office workers,
found that the lifetime prevalence of LBP in females (63.3%) was significantly higher than males
(56.1%). Tt is plausible that equipments used in workplace are often designed to fit men rather
than women, thereby women may face difficulty in operating certain types of equipments (22). As
a result, they are in awkward postures while operating them and therefore are at risk to develop

LBP.

However, a few studies showed nossignificant association between gender and LBP. For example,
‘|‘
a large community-based cross-sectional study,showed no gender effect on serious back pain

when adjusted for other riski/factors, such as 'lf‘;fti'ng, awkward postures and physical load (46).

Walsh et al (47) studied the 12-month prevaleﬁé‘é of LBP in industrial workers and found that
2

v ol o

there was no significant difference in-the 12-m0n‘tf1; p'-ré’valence of LBP between female (35%) and

-

male (38%) workers.
¢) Anthropometric-parameters

A number ofi|studies™investigated|the association between LBP- and anthropometric data. The
effect of anthropometric data on the development of LBP is still controversial. Ozguler et al (41)
studied 725 workers in four occupational sectors (office, hospital, warehouse, airport registration
of luggage) in France and found that the 6-month prevalence of LBP tended to increase with

increasing BMI. Simpson and Porter (9), studying in 174 general aviation pilots, reported a strong
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trend that taller pilots reported more musculoskeletal pain compared to their shorter counterparts.
Anthropometric data may relate to LBP because increasing body weight and height would
increase spinal loading during several activities, such as lifting and bending (40). In addition,
Mortimer et al (48) suggested that, with increasing body weight, the spine must support greater

amount of fat, which may increase pressure on the discs and/or other structures.

However, there were some studies showing no association between BMI and LBP (49-51). For
example, Noorloos et al (52)sstudied 467 drivers in different occupational vehicles and did not

find a significant correlation between'BMI and the onset of LBP'in the last 7 days nor in past 12

months.
d) Exercise

Exercise is an important factor in the development of LBP. Nourbakhsh et al (53) found that the
incidence of LBP was significantly lower amaeng subjects who regularly exercised (41.5%)
compared with these who did not regularly exercise (54.6%). Also, a significant decrease in the
percentage of LBP| was found among those who usually sat during workand exercised regularly
(40%) compared with those with similar work setting but did not exercise regularly (56%). The
possible explanation is that exercise can improve muscle strength, thus preventing LBP by

reducing instability and the chance of having microtrauma to the lumbar spine (54, 55)
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e) Smoking habit

A positive association has been found between smoking and LBP in previous studies (46, 49). For

example, Frymoyer et al (56) found that severe back pain patients were more likely to be

cigarette-smokers and had greater tobacco consumption, as measured by both the number of

cigarettes smoked per day and the

=
Smoking may relate toM ariou \ misms. One mechanism is through

. . . . . 'd’ o &
other mechanisms that impair their :a---f’;i'- S1re

_,’7"__‘ 7 b
T T
,,f : s ‘
f) Alcohol drﬂi g m

Conflicting ev1dﬂ¥e ex1§ regarding g assoman(ﬂegeen at:])h‘;drinking habit and LBP.
B O RGE UK b

alcohol drlnklng habit was associated with greater LBP intensity. Alcohol drinking habit may

relate to back pain because ethyl alcohol has adverse toxic effects on muscle and nerve tissues

and can lead to increase muscles tension (59). In addition, excessive alcohol consumption is
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associated with social and psychologic problems that may have an indirect effect on the

development of chronic LBP (60).

Conversely, Leboeuf-Yde (60) conducted a systematic review on the association between alcohol

drinking habit and LBP. The author concluded that alcohol drinking habit did not seem to

associate with LBP. Similarly, Sanya /1) found that alcohol drinking habit was
not associated with the occ P inir du@s.

~—

g) Health st

Health status is an important and persistence of back pain (62, 63).

| AT \ . .
Croft et al (63) studied in a large po -‘f’fa wh BP in the United Kingdom and found that
LTRIN TS
LT i i)

poor self-reported general h - t prédicator of new episode of LBP.
7 Y

In one prospective cohou tmrea, the strongest risk factor for
| o

the persistence of symptoms was a self-rated poar health status (64). The possible explanation is

o i e AT VAN,
RN IUNNIINY1A Y
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h) Marital status

Conflicting evidence exists regarding the relationship between marital status and LBP. Tiemessen

et al (65) studied 229 professional drivers in 13 different companies and found a significant

disorder among office wor 1 thors found that marital status did

not associated with the pM | el ta \ in the low back region.

)

k y,mlonthly and annual flying hours)

as potentially risk factors for=LBP and found @hat pilots with increased flight duration had

increased risk oﬂy(g 3? :!)]I %Z{]mge:wBorgars’]etq (?1) found that the risk of
; L7
experie@%ﬂ@a@dﬂnﬁw Ni%%ﬁlomrgaq-ﬂdﬁion or there was
H , K _

accumulation of more than 20 hr/week. Simpson and Porter (9) found that weekly flying hours

were not significantly associated with musculoskeletal pain but there was strong trend suggesting

that the lifetime prevalence of LBP increased with increasing weekly flying hours.
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The possible explanation is that a pilot usually spends their working time in sitting in the cockpit
of an aircraft. Prolonged sitting posture causes changes to intervertebral disc, ligaments, joint
capsules and muscle (37). Sitting increases lower back flexion which, in turn, increases anterior
intervertebral disc compression and nucleus pulposus to be forced posteriorly (36). Moreover,
lack of movement during sitting also lead to decreases fluid exchange in the intervertebral discs
and poor blood supply to muscle (37). In turn muscle was insufficient oxygen and nutrients that
cause muscle fatigue and lead to possible injury (38). In additional, prolonged sitting also induce

the weakening of some musele, such as abdominal and back muscles, that result in altered

i

' |

biomechanical loading of'Sping/during movement (37).

b) Cockpit seat

Poor design of cockpit Seat is an ifnportant factor for the develgpment of LBP. A pilot usually

spends their working time-in sitting in the cockpit of an aircrafi: Goossen et al (67) indicated that
poor posture often related to peor seat design. When seated, the pelvis rotates backward and the
lumbar lordosis decreases. There is increased anterior intervertebral disc compression, in turn
causing the nucleus pulposus to belforced posteriorly which may; lead to prolapsed disc and LBP,
respectively (36). The disc pressure is also influenced by the backrest inclination as well as use of

lumbar support and adjustable armrests (68).
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¢) Cockpit environment

Environment in the cockpit, such as lighting condition, noise, and vibration, had been found to
relate to LBP (69, 70). All cockpits has large windows, which could contribute to excessive
illumination conditions, especially when reading documents or instrument (71). Because of glare
from reflected or scattered sunlight causing discomfort and reduction in vision (72), pilots may be
in awkward postures in order.to.be able to sée documents.or instrument. Being in poor postures

increases intradiscal pressuresand may:lead to spinal injury (70).
|

it

Noise in commercial aircraftfoccurs fiom difféfeﬂt sources, €.g. vibration transmission from an

engine through an aircraft body, air-tr'énémitted.i;ﬁis:é from engines, ventilation systems and wind
ey

i 2
velocity (71). As a result, pilots-require high i‘(;f{éentration during work. Therefore, noise

interference may lead to' more stress in pilots, which indirectly affécts the body (73).

A number of epidemiologicistudies have shown that vibration is an important risk factor for LBP
(69). Whole bodyyyvibration induces muscle fatigue (36). Fatigued postural muscles, such as the
erector gpinag, may léadite poor spinal stability/(36). A study by Pope et al«(69) reported that,
after whole body vibration, there was an increased latency in recruitment of the erector spinae.
This suggests that individuals who are exposed to whole body vibration may be at an increased
risk for injury to soft tissues of the spine due to the increased latency and magnitude of muscular

contraction. Epidemiological studies showed the association between whole body vibration and
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LBP in pilots (28, 31). For example, Sharma and Agarwal (30) found that 69% of LBP in

helicopter pilots was attributed to vibrations during the flight.

d) Encountering turbulence

Encountering turbulence is an imj evelopment of LBP. Sharman et al (74)

proposed that encounterinw @uries in commercial, air taxi, and
l/ \s in the altitude and attitude of

™\

b
R Y

the aircraft may occur and the pi 2y ‘ Iffer 4 mo oss of control (75). As mentioned

Ty
turbulence brings about rapid bumps orvj
J Fiy

0 |
RETTNENINgIns
wOrkinaqu;las\‘msimvﬂJ BN B AL o

(31) found that the 12-month prevalence of chronic back pain in pilots significantly increased
after 2,000 hours of flight. Similarly, a study in general aviation pilots found that professional
pilots reported significantly higher lifetime prevalence of musculoskeletal pain than did non-

professional pilots (9).
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f) Circadian rhythm

Circadian rhythms are an important factor in the development of LBP. Circadian rhythms are
endogenously mediated ~24 h cycles of physiological and psychological processes, including the
sleep — wake cycle, core body temperature, blood pressure, task performance and hormone
production (77). Circadian desynchronosis or jet lag.occurs with rapid flights across more than 3
— 4 time zones, resulting in a.misalignment betwecn the timing of body's circadian rhythms with

those of the external physical*environment (78). International pilots must also deal with multiple

\
time zone changes, which candcad to citcadian desynchronosis (79). Haugli et al (8) found that
changes of time zone increase the fiequency o'f1;, sleep problems, fatigue and irritability, which in

i

turn may reduce alertness. (Pilots f‘ep"orted that };atigue caused a decline in attention and
- - |I'
TN

concentration and increased difﬁcul'ty in completiﬁé_%’;fask (80). Rayman (81) noted that circadian

J i

desynchronosis lead | t0y stress in travelers on commercial jirliners. Therefore, circadian

desynchronosis may lead40 more stress in pilots, which indirectly affects the body (73).

g) Lifting

Lifting as a risk factor for LBP is one of the most investigating working task (82), partly because
almost all pilots have to perform lifting at some points in time. Loads lifted by a worker place
added pressure on the spine and require increased use of back musculature to stabilize the body

(36). As mentioned above, compression as well as bending and torsion can be a cause of injury
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that may lead to LBP (82). In 1973, Chaffin and Park (83) pointed to the importance of postural

stress, which is induced by weight of lifting object and method of lifting, that can lead to LBP.

Since a pilot is required to sit for a prolonged period of time, evidence suggests that sustained

lumbar flexion reduces the ability of the spine to resist forces acting upon it (84). The adverse

For example, Theorell e

muscle tension as well as anfagsociation betweenmuscle tension and an index of back symptoms.

| 1
WELANEN AN
Similarly, Hoogﬂoom eﬁJalg4;ys!owed that | igh quantitative job demands, high conflicting
¢ o o/
LG TSI DA B 1201
9

fold.
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Pilots are considered as a highly stressful occupation (86). The stress will cause muscle tension,

static loading of the muscles and/or other physiologic responses that may result in

musculoskeletal pain (39). Additionally, stress reduces pain tolerance (87).

AuEINENINeINS
PRIANTUAMINYAE



CHAPTER 111

MATERIALS AND METHODS

3.1 Study design

A cross-sectional study was conducted to detetmine.the 12-month prevalence and factors
associated with the prevalence.of EBP-1n Thai airline pilots. Figure 3.1 showed diagrammatically

the methodology of the present'study.

Reyiew of releyant literatures and

development of a self-administered questionnaire

Test for reliability of the self*administered questionnaire

;

Data collection using

the self-administered questionnaire

Convenient sampling ofThai airline pilots during ® Inclusion criteria

their regulan medical examination at the Institute | |<{mmmm—— - @ ““Exclusion criteria

of Aviation Medicine

¥

Statistical analysis
® (Calculating 12-month prevalence of LBP using descriptive statistic
® Finding out factors associated with the prevalence of LBP using univariate and

multiple logistic regression analyses

Figure 3.1 Research methodology of the present study.
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3.2 Questionnaire development

Literature review relevant to this study was undertaken to develop a questionnaire. A
questionnaire was divided into 4 sections; individual, flight-related (physical), psychosocial and

LBP data. The sections regarding individual and flight-related (physical) data was developed

!%/)re (JCQ) Thai version (88) was used to
2 =
T———

based on literature review. The jo

A picture of the whole ons about 1 scule al symptoms in the low back
region from the standardizedd destionnairé were inc \:- in the questionnaire (89). LBP
was defined as pain in the a fre ¢ ‘ 1012 ce Figure 3.2.), which lasted more than

one day during the previous 12 months.

At the completion of the ﬁfte qu was asked to review the questionnaire to

validate its conﬁt After ‘tﬁ %yTlots who ‘et the inclusion criteria of the study, were

eVIIWE T

interviewed by tlﬂ]researcher using the drafted questlonnalre to examine for ambiguous, jargon

s s i DTN T LTI T

findings from this process were used to improve the drafted questionnaire.
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Figure 3.2 Defined anatomical a fo in a self-administered questionnaire

The test-retest reliability o ted to ensure that the questionnaire

produced reliable results. The test- “was conducted in 20 pilots, who meet the
inclusion criteria of the Study. Subjects were asked to completeithe questionnaire twice with 1-

week lapse between the tﬁ and seconc ppendix A L'J

quﬁﬁwaw%ﬂawni

CARANN TN INNNY

3.4.1 Subjects

Thai airline pilots from all airlines participated in the current study. They reported to the Institute

of Aviation Medicine, Royal Thai Air Force for regular medical examinations. The sample size



29

required in this study was 1,384 pilots (Appendix B). Pilots were asked if they wished to
participate. The potential pilots were excluded if they reported a history of lumbar spine surgery,
trauma or accidents in the low back region and had been diagnosed with congenital abnormally of
the spine, rheumatoid arthritis, infection of the spine and discs, ankylosing spondylitis, lumbar

spondylolisthesis, lumbar spondylosis, tumour, systemic lupus erythymatosus or osteoporosis.

3.4.2 Procedures

called subjects. A selfﬁmmlstered questlonn' s distributed to each subject

by hand. A questionnaiﬁ-t témcomplete. Thus, the researcher

returned to collect the compfeﬂ questionnaire after 45 minutes. This study was approved by the

Chulalongkorn lﬂ ers1ty uman Kln(gommg eqappendlx c,r)] ‘j
’QWW@NﬂﬁﬂJ UNIAINYAY

35 Outcome measures

This section describes the outcome measures in this study, including dependent and independent

variables
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3.5.1 Dependent variable

The dependent variable in the present study was the prevalence of self-reported LBP in, which

lasted more than one day during the previous 12 months.

11T
3.5.2 Independent v@”y/

Independent variables in t vidugl \?!3‘\\?\ (physical) and psychosocial

factors.

Individaul data included , marifal status, history of chronic

diseases, regular exerci ch nsim and duration), smoking habit,

alcohol drinking ﬁblt avﬁ?jn‘rﬁr EI] sleepi %J\ngj‘ls_]t ﬁd %lity of sleep.
abma\admﬁu UNIINYIRE

Flight-related (physical) data included current flight position (captain, co-pilot or pilot instructor),
total flying time and flying time in the previous year. Respondents were asked about their average

flying time per month, number of flight segments per month, duration of each flight and duration
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of rest time between next flights, type of aircraft, flight route (domestic, Asia, Europe, America or
other) and time zone transition in the previous year. The questionnaire also included questions
about the frequency of encountering turbulence during the flight, getting out of the cockpit seat
during the flight and luggage lifting per duty period. Respondents were asked about the

availability of adjustable seat height, backrest and arm support, whether they had low back

w)eat and cockpit environment conditions

Vib@tion

support and to self-rate the comfi

(including light intensity, noi

version (JCQ Thai version) (87). The questio re consisted of set questions, a total of 54-items

in the following six s les: dec1s1on latitude logical demand (12 items),

physical job demand (6 iﬁﬁ seﬁrity (5 items) and work hazards

(12 items). Each item had afresponse set of a four-point Likert scale ranging from 1, or strongly

disagree, to 4, or (El}ggre’g 1‘@1 Hysm we Qis:c]nralltge psychological demand,
s G SR AR VT o i

demand and job security scales were split into two groups on the median.
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3.6 Statistical analysis

Subject characteristics were described using means or proportions. The 12-month prevalence of
LBP and other regions were calculated using descriptive analysis. To identify factors associated
with the prevalence of LBP, univariate analysis was carried out first to determine significant

'k&)al flight-related and psychosocial factor.

Univariate analysis was per @S Any factor with a p-value <0.05

in the univariate analysis / ditior into '_ng procedures.

differences in the prevalence of L

models are presented in ‘ res sm were performed using the SPSS

statistical software, version 17.0,(SPSS Inc, Chicago, IL, USA)

ﬂ‘UEJ\’JVIEJ‘Vl‘ﬁWEJ’]ﬂ‘i
QW?ﬂ\ﬂﬂ‘iﬂJ UA1AINYAY



CHAPTER 1V

RESULTS

4.1 Introduction

The result, including demog K. hi

association between biopsyc ‘ and | irline pilots, are presented in this
chapter. x N

4.2 Demographic data of su

A total of 708 Thai airline giving a response rate of 100%.

-
-

| )
Twenty four pilots we V gi the questionnaire. Therefore,

,I | T
i iy
684 were used in the data aaalaﬁs of this study. xBe demographic characteristics of airline pilots

e S ANENITNEING
PRIANTUAMINYAE



Table 4.1 Demographic information of responding airline pilots (n = 684)

34

Characteristics n (%) Mean SD

Gender

Male 679 (99.3)

Female 5(0.7)
Age (years) 40.3 9.6
Body mass index (kg/m2) 243 2.8
Current flight duty (can select more tha ‘ ) k/

Captain , 313 (45.8)

Co-pilot 4 371 (54.2)

Pilot instructor 40 (5.8)
Total flying time (hours) 9201 7903
Flying time in the previo 789 174
Flying time per month in t 66.3 14.3
Number of flight segments p £ 7o ot vious L N\ 21.1 154
Duration of each flight in the pr: wq@ﬁ e B » 5.5 4.1
Duration of rest breaks between 13.3 14.5

(hours)

Type of aircraft flown in the previ

A300 series 6 (9.6)

A320 seri - 103 (15.1)
R L B
A340 seri

— ﬂ'LlEJ’J ‘VIEJ'V]?WEJ'NI%

B747 series 116 (17.0).0
- ARANIU UM INEAR 8
ATR 72§er1es 42 (6.1)

Flight route in the past year (can select more than one choice)

Domestic 315 (46.1)
Asia 453 (66.2)
Europe 264 (38.6)
America 63(9.2)

Others 52 (7.6)
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4.3 12-month prevalence of LBP

Of the 684 Thai airline pilots who responded to the questionnaire, 381 (55.7%) pilots reported

LBP during the preceding 12 months that lasted more than one day.

quality of sleep, type of air i te (includi p iy and American route), duration of

rest time between flights, coékpif environment eonditions (including light intensity, noise level
and vibration), frequency of encotti ng b , seat comfort and frequency of luggage

lifting and work hazards, ) _4 able 4.3.). Thus, these factors

)
fac ors were indicated in Appendix
‘I

AU INENTNEINS
RINININUNINYAY

were selected for further Ea
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Table 4.2 Prevalence and crude odd ratio (OR) with 95% confidence intervals (95%CI) of LBP

with respect to factors that were statistically significant in univariate analysis (n = 684).

Factors N Prevalence OR 95% CI P
n (%)
Marital status
Single 225 111 (49.3) 1.00
Married 437 258 (59.0) 1.48 1.07 - 2.05 0.017*
Divorce/Widowed 22 124(54.5) 1.23 0.51-2.97 0.641

Frequency of regular exercise

Less than once a week - never 194 122 (62:9) 1.00

Once a week 186 97(52.2) 0.64 0.43-0.97  0.035*%
2 — 3 times per week 265 145 (54.7) 0.71 0.49 - 1.04 0.080
Almost every day 3G | 17(43.6) 0.46 0.23-0.92 0.027*

Regular exercise intensity

No regular exercise 194 =, 122162.9) 1.00

Light 97 62 (63.9) 1.05 0.63-1.74 0.863
Vigorous 376 187 (49.7) 0.58 0.41-0.83  0.003*
Exhausting 17 7 10 (58.8) 0.84 0.31-2.31 0.740

Number of sleeping hours a night

<6 hr 257 157 (61.1) 00

6.1-7hr 214 115 (53.7) 0.74 0.51-1.07 0.108

>7 hr 213 109 (51.2) 0.67 0.46 — 0.96 0.031*
Quality of sleep

Poor 191 118 (61.8) 1.00

Good 493 263 (53.3) 0i71 0.50,+ 1.00 0.046*
Flight route to Asia

No 231 144 (62.3) 1.00

Yes 453 237(52.3) 0.66 0.48 - 0.92 0.013*

Flight route to America
No 621 338 (54.4) 1.00

Yes 63 43 (68.3) 1.08 1.04-3.13 0.035%*

*statistical significance at p <0.05
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Table 4.2 Prevalence and crude odd ratio (OR) with 95% confidence intervals (95%CI) of LBP

with respect to factors that were statistically significant in univariate analysis (n = 684)

(continued).

Factors N Prevalence OR 95% CI P

n ((yo)

Type of aircraft flown in the previous

year
B777 series 144 654(45.1) 1.00
B737 series 55 27(49.1) 1.18 0.63-2.14 0.617
B747 series 116 68 (58.6) 1.72 1.05-2.82 0.031*
A300 series 66 38(57.6) 1.65 0.92-2.97 0.095
A320 series 1037 4 54 (52.4) 1.34 0.81-2.22 0.259
A330 series 104 . 62 (59.6) 1.79 1.08-2.99 0.025*
A340 series 54 35(64.8) 2.24 1.17-4.28 0.015*
ATR 72 series 42 % (76.2) 3.89 1.78-8.50 0.001%*

Duration of rest time between flights

in the previous year

<1hr 301 179(59.5). .00

2-4 hr A—20@55) 057 030-1.08  0.082
523 hr 50  24(407) T 047  027-083  0.009*
> 24 hr 280 158(56.4)  0.88  0.64-123 0458

Light intensity in.the'¢ockpit is

appropriate 112 52 (46.4) 1.00
Completely agree 244 . . 133(545) .. .1.38. 088,217  0.157
Somewhat agree 245 140 (57.1) 1.54 0.98+2.41 0.060
Somewhat disagree 83 56 (67.5) 2.39 1.33-4.32 0.004*

Completely disagree

*statistical significance at p <0.05
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Table 4.2 Prevalence and crude odd ratio (OR) with 95% confidence intervals (95%CI) of LBP

with respect to factors that were statistically significant in univariate analysis (n = 684)

(continued).

Factors N Prevalence OR 95% CI P

n (%)

No vibration is felt in the cockpit

during the flight
Completely agree 112 52:(46.4) 1.00
Somewhat agree 244 133 (54.5) 1.38 0.88-2.17 0.157
Somewhat disagree 245 140 (57.1) 1.54 0.98 —2.41 0.060
Completely disagree 83 56 (67.5) 2.39 1.33-4.32 0.004*

Noise in the cockpit is not too doud

Completely agree 112 50 (44.6) 1.00
Somewhat agree 249 146 (58.6) 1.76 1.12-2.76  0.014*
Somewhat disagree 239 125 (32.3) 1.36 0.87-2.13 0.185

Completely disagree 84 60.(71.4) 3.10 1.70 -5.66  <0.001*
Frequency of encountering turbulence |

in the previous year

Never 88 36 (40.9) 1100
Occasionally 550 313 (56.9) 1.91 1.21-3.01 0.006*
Often 46 32 (69.6) 3.30 1.55-7.05 0.002*

Seat comfort
>7 299 150 (50.2) 1.00
<7 385 231 (60.0) 1:49 1.10 + 2.02 0.010*

Frequency of luggage lifting per duty

period
< 4 times/duty period 320 149 (46.6) 1.00
> 4 times/duty period 364 232 (63.7) 2.02 1.49-2.74 <0.001*

*statistical significance at p <0.05
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Table 4.2 Prevalence and crude odd ratio (OR) with 95% confidence intervals (95%CI) of LBP

with respect to factors that were statistically significant in univariate analysis (n = 684)

(continued).

Factors N Prevalence OR 95% CI P

n (%)

Work hazards assessed by the JCQ

Thai version

Low 299 1434(47.8) 1.00
Intermediate 199 123 (61.8) 1.77 1.23-2.54 0.002*
High 186 115 (61.8) 1.77 1.22 -2.66 0.003*

*statistical significance at p.<0.05

When multivariable logisti€ regression was used, regular exercise intensity, duration of rest time
between flights, frequency of eneountering turbulence and luggage lifting, self-rated noise level in
the cockpit and work hazards, as assessed by the JEQ Thai version, were significantly correlated

with the complaint of LBP (Table 4.4).

Table 4.3 Preyalence and adjusted odd ratio (ORadj) with 95% confidence intervals (95%C]I) of

LBP with respect.to factors in.the final modeling (n =.684):

Factors OR . 95%Cl1 P

adj

Regular exercise intensity

No exercise 1.00

Light 1.15 0.67-1.96 0.610
Vigorous 0.63 0.43-0.92 0.016>I=
Exhausting 0.80 0.30-2.50 0.798

*statistical significance at p <0.05
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Table 4.3 Prevalence and adjusted odd ratio (ORadj) with 95% confidence intervals (95%CI) of

LBP with respect to factors in the final modeling (n = 684) (continued).

Factors OR,; 95%ClI p
Flight route to Asia
No 1.00
Yes 0.71 0.49-1.02 0.061

Duration of rest time between flights in

the previous year

<1hr 1,00
2-4 hr 0.63 o 032=1:22 0.166
5-23 hr 040 022-0728.  0.003

>24 hr 0:79 0.55-1.13 0.190
Frequency of encountering turbulence

in the previous year

Never 1.00:

*
Occasionally ¥. 78 1.10-2.89 0.020
Often 290 - 129654 0010

Frequency of luggage lifting per duty.

period
<4 times/duty period 1.00
%
> 4 times/duty period 2.00 1.43-2.75 <0.001

Noise in the cockpit is not too loud

Completely agree 1.00

Somewhat agree 1.57 0.97-2.53 0.066
Somewhat disagree 110 0.68-1.79 0.688
Completely disagree 2.46 1.30-4.66 0,006*

Work hazards assessed by the JCQ Thai

version
Low 1.00
Intermediate 1.65 1.12-2.42 0.011 *
High 154  1.03-2.30 0038

*statistical significance at p <0.05
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In the questionnaire, the intensity of regular exercise was rated by the subject according to three

categories (1= no regular exercise, 2 = light, 3 = vigorous, 4 = exhausting). Those reporting

vigorous exercise intensity were at lower risk of experiencing LBP than those reporting light

exercise intensity (adjusted OR = 0.63, 95% CI = 0.43-0.92).

The average duration of rest time bet;

\
. ‘”/y)revious year was scaled into four classes

(1=<1hr,2=24hr,3 = ; = 24 @aks between 5-24 hours showed a

decreased risk of experienci mercial airline pilots (adjusted OR = 0.40, 95%
CI=0.22-0.72).

The frequency of encounteri - was scaled into three categories (1
= never, 2 = occasionally, 3 = oftén). T nt the pilots encountered turbulence, the

The median of frequency i)@ggage lifting pew duty period reported in this study was 4

) PGBV S

reported 11ft1ng luggage > 4 times/duty period were at greater risk of experiencing LBP compared
to those who reported lifting luggage < 4 times/duty period (adjusted OR = 2.00, 95% CI = 1.44-

2.75)
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In the questionnaire, the subject was asked whether they agreed with the statement ‘Noise in the
cockpit is not too loud’ and the answer was scaled into four classes (1 = completely agree, 2 =
somewhat agree, 3= somewhat disagree, 4 = completely disagree). Pilots who completely
disagreed with the statement that noise in the cockpit was not too loud were at greater risk of

experiencing LBP than those who completely agreed (adjusted OR = 2.46, 95% CI = 1.30-4.66).

Work hazards, as assessed b he TCQ ., Vef&egoﬁzed as tertiles (1 = low, 2 =
intermediate, 3 = high).M levels of work hazards had an

elevated risk of experie i arise \- ing a low level of work hazards

(adjusted OR = 1.65, 95% C B & terme > \ and adjusted OR = 1.54, 95% CI

ﬂUEJ’JVIEJVI‘ﬁWEﬂﬂ?
QW’]@Nﬂ‘im UA1AINYAY



CHAPTER V

DISCUSSION

5.1 Introduction

’,///

To our knowledge, this stud e | ﬁéing the 12-month prevalence of and
: o —

_ S e

5.2 Prevalence of LBF

N VLN 10 123013 SR
are coxﬁewn‘ﬂlpﬂiﬁ ﬂﬁm\ﬂu%ﬂ %ﬂegﬂﬁ?ﬁlmce of LBP in

fighter pilots of 58%. Similarly, Sharma and Agarwal (30) studied in Indian helicopter pilots and
found the lifetime prevalence of back pain of 57.5%. However, the 12-month prevalent rate in the
current study is higher than a previous study investigating in airline pilots. Haugli et al (8) found

the 12-month prevalence of LBP in airline pilots to be 40%. The discrepancy may be due to the
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differences in definition of LBP. In the previous study a symptomatic case was defined as an

individual who complained “often” and “sometimes” LBP while in the current study a

symptomatic case was defined as an individual who complained pain lasted more than one day.

Consequently, there is likelihood that a greater number of subjects were identified as symptomatic

cases in the present study.

5.3 Association between f:

and certain individual, flight-
related (physical) and psyc : 1 ‘ ted risk of experiencing LBP was
associated with occasionally ritly, en : i lence in the previous year, lifting

luggage >4 times/duty period, vercﬁbﬁ ( in fhe cockpit being too loud and perception of

. T
SFE A T

work hazards at the i{i&mediate to high levels. C \ the factors that reduced the

risk of experiencing LBPﬂé réﬁjlarly and having 5-24 hour rest

time between flights. 1

AUEINENINING
QRHEAR TN INEE Y

A decrease in experiencing LBP with regular vigorous exercise as observed in this study is in
agreement with other studies (90). In the present study, a vigorous exercise was defined as ‘those

exercises so hard that lose breathe and break into a sweat’. Sedentary lifestyle has been found to
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be associated with a high prevalence of LBP (91). Low muscle strength (92), muscle endurance
(93) and trunk mobility (92) has been shown to increase the risk of LBP. Exercise has been
widely accepted as effective in the prevention and treatment of LBP (90). Although vigorous
exercise has a beneficial effect on LBP, Heneweer et al (94) reported that those performing highly

intensive sporting activities were at an increased risk of chronic LBP.

5.3.2 Flight-related factors

|
Having >1 hr rest break between flights appear to be beneficial for LBP. However, only a 5-23 hr

rest time between the flights was found'to signiﬁcﬁntly decrease the risk of experiencing LBP by

60%. Previous studies found that inadequate res-it‘i':flgd'-‘time was associated with high prevalence of
ﬂ

vl "
LBP among bus and truck drivers (95). ‘Simpson@é’iporter (9) proposed that the primary causal
factors of flight-related pain areq p‘;s-tural stress‘ ‘.a-n—c-lq %a;tigue due Vto extended periods of static
positioning in unnatural postures. Inadequate resting time may-indicate insufficient time for the
natural recovery process of smusculoskeletal tissues. The accumulation of musculoskeletal
overload may consequently lead to the development of musculoskeletal symptoms, such as pain,
swellingyor Limited joint'moyement (35). The adverse effect’ of prolonged sitting on the lumbar
spine has been well documented in office workers (37). The findings of the current study suggest
that having 5-23 hr rest time between flights provides adequate rest time to allow sufficient tissue

recovery to occur, thus reducing the chance of having LBP. However, our findings showed that

having a longer period of rest breaks than 5-23 h did not have a beneficial effect on LBP. In this
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study, those having 5-23 h rest breaks reported an average flying time of 5.9 h for each flight
whereas those having > 24 h rest breaks reported an average flying time of 9.7 h for each flight.
Those with a long period of flight time are likely to cross several time zones and may develop
cumulative sleep deprivation (96). Marin et al (97) reported a significant relationship between
chronic LBP and sleep disturbance. One hypothesis explaining the relationship between sleep
deprivation and musculoskeletal complaints is that sleep deprivation causes impaired movement
control (98) and increases muscle activities while performing physical tasks (99). Consequently,
the adverse effect of sleep deprivation may: level out the beneficial effect of rest break.

¥

In the present study, a strong relationship bet\'ﬁ{ee‘n frequency of encountering turbulence in the

previous year and prevalenge of LBP was found Pilots. who occasionally and frequently

s J
v il

encountered turbulence were at a 1.8--and 2.9-fcﬁ §feater risk of experiencing LBP than those
who had never encounteted turbuieriéé. Sharman‘e:t‘-e-l-l*(»7;1) proposed that encountering turbulence
is a source of occupant Vinjuries in commercial, air taxi, and general aviation (GA) pilots, and in
the case of GA, fatalities and Joss of aircraft. Ingsevere turbulence cases, abrupt changes in the
altitude and attitude of the aircraft may occur and the pilot may suffer a momentary loss of
control (75)./ In this study, the percentage of pilots who occasionally and*frequently encountered
turbulence and reported high work hazards (26% and 56.5%, respectively) was higher than the
percentage of pilots who had never encountered turbulence and reported high work hazards

(19.3%). Encountering turbulence may cause LBP through increasing mental stress in pilots (76).

In addition, turbulence brings about rapid bumps or jolts to the aircraft. Lyons (36) proposed that
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LBP in truck drivers may occur due to unanticipated jolts during driving, resulting in the delay or
lack of spinal muscle contraction to stabilize the spine. Thus, pilots who encountered turbulence

may be susceptible to spinal injury due to unanticipated rapid movement.

The risk of experiencing LBP was at two-fold for those who reported lifting luggage for >4 times
during a duty period. The findings confirm sthat lifting significantly contributes to the
development of LBP (14). During lifting, thel spine i exposed to high compression forces, high

anterior shear forces, especially ondthe lower lumbar segments (82). Since a pilot is required to sit
|

for a prolonged period of fime €vidence suggests that sustained Tumbar flexion reduces the ability

of the spin to resist forces acting upon it (8"&). ‘The adverse effect of prolonged sitting may

ol

predispose the lumbar spine t@ injury duting forc-';é’fulrioading, such as lifting.
- 4 |I'
TN

i

Self-rated perception of'ithe noise level in the cjoékpit as being'too loud increased the risk of

experiencing LBP 2.5-foldy Noise in commercial aircraft may occ:{ﬁ from different sources, such
as vibration transmission from,the engine throughsthe aircraft body, air-transmitted noise from the
engines, noise from ventilation systems and wind velocity noise (71). Guignard (100) suggests
that high levels of moise inside the “aircraft|is wearisome|for ‘the pilotyand: can have serious
physical, physiological and psychological effects starting from mild interference to essential
communication to irreversible damage to the hearing organ. Applebaum et al (101) reported a

significant relationship between noise and perceived stress in medical-surgical nurses working in


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Applebaum%20D%22%5BAuthor%5D
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acute-care settings. It is plausible that noise too loud in the cockpit may increase mental stress

which, consequently, plays an intermediate role in causing LBP (76).

5.3.3 Psychosocial factors

Our findings suggest that pilots re

% high work hazards, assessed by the JCQ

Thai version, had higher ch: rien!ing @red with pilots reporting low work

hazards. The findings M/ \Nocial factors contribute to the

here is a dearth of evidence

12-month prevalence Qﬁack pain in n helico pter il . ich'is in contrast with the results of

the current study. The diﬁep cé’:ﬁl job characteristics of the target

populations in thﬁfrevmus andscurrent studies. In.addition, a different assessment tool was used

to gather psychowcy (ﬂ lﬂeg)un ? empﬂed the sj developed questionnaire
wherea@ W ’} a.\&ﬂ ﬁdﬁmd&} %q ’qQ %H q a %ult comparison

between the studies should be made with caution.
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5.4 Proposed pathomechanism of LBP in airline pilots

The results of current study indicated that individual, flight-related (physical) and psychosocial
factors are both risk and protective factors for LBP in airline pilots. According to the results,
perceived mental stress and work environment seem to play a significant role in causing LBP in
airline pilots. Therefore, the conceptual model of work-related LBP, adapted from WahlstrOm
(34) and Buckle and Devereux.(35) (Figure 2.1), is thenmodified to accommodate the findings of
the present study (see Figure™5.1s). In the new model, two things are added. First, the work
‘|‘
environment factor, as an' impottant factor, is added. The work cnvironment factor can modify the

mental stress and high mental stress may inﬂﬂpnée physical load, which then increases muscle

tension. Second, the role of mental stress on in-fli:i'eﬁ'-t:ing physical load is highlighted in the new
¥,

cud dd

model to demonstrate its importance.

Different occupations have different job characteristics. Thus;>LBP in different occupations is
unlikely to originate from identical causes because they are exposed to different risk factors. For
example, LBP canyoccur in both salespeople whose job are physically demanding (103) as well as
physicians whose jobvinyolye [low physical activity (104). Different risk factors may play an
important part in the development of LBP in salespeople and physicians. Risk factors for LBP in
salespeople relate to work-related physical factor, such as daily working duration, daily duration
of standing, frequency of working in static postures and sittings during work (103). On the other

hand, physicians usually have high responsibilities for their patients. As a result, physicians prone
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to be stressful and stress has been found to be one of the risk factor for LBP in physicians (104).
Some occupations may have similar job characteristics, such as office workers and airline pilots,
in which they have sedentary work and is required to sit for a prolonged period of time. However,
pilots have considerably higher responsibilities than office workers. Therefore, high responsibility
may lead to high stress in airline pilots, which in turn become a dominant risk factor for LBP in

airline pilots.

Physical
demands
ry
Response n
Individual
factors
Work
organization

F 3

IIII.IIII‘“II-‘II

e adl mwanm

AR TR ETTINYIAY

9

Figure 5.1. Conceptual model of work-related LBP in airline pilots.
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5.5 Clinical implication from the findings

Since the prevalence of LBP was found to correlate mostly with flight-related factors, our

findings suggest that LBP in airline pilots is occupation-related. Consequently, preventive

measures aimed at reducing the occurrence of LBP in airline pilots may focus on the following

areas:
® Pilots who occasio i quently e@bulence during flights should do a
x ,

regular vigorous K o g § e between the flights, both are
identified as pr

® Pilots should avoid a duty period. Advice, education
or training of lifting

® Pilots should regularly pe 03 ation techniques to reduce mental stress

(105) and avoid fa 685

® Organization maEcon d 1m5ﬁetween the flights for pilots to

A ENINeINg

® Pilot shotild be encouraged to perform regular vigorous exerc1se to reduce the risk of

Wl FIDIHUNBAIIY AN Lo

strength and endurance as well as stretching of spinal muscles may prove to be beneficial

(7, 82).
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5.6 Limitation of this study and suggestion for further study

The limitations of the present study should be taken into consideration when interpreting its
results. The primary limitation of this research is the cross-sectional nature of the present study
only allows the association between exposure and outcome to be examined. It is not possible to
establish the causal relationship between exposute and outcome. Therefore, a prospective study
design is required to validate the findings of this study..Second, only self-reported data were

collected in the current studyswhich may have led to inaccuracy (106). However, Toomingas et al

|
(107) found no supporting evidenge for bias in rating behavior when subjects rate both exposure
and outcome at the same time. Future studies nll'fly‘éonsider the inclusion of objective information

ol ol

in order to increase the accuracy of information. Third, a number of interesting factors, such as
- 4 ‘l'
il dulda

quality of light, whether a pilot adj-list their seaﬁ}:’i“ght of luggage lifted and the way to lift a

tif
§ A" =

{ -

luggage, were not investigated in the pfesent study. Future studies should examine the effect of

these factors on LBP in eemmercial airline pilots. Lastly, the “hé;lthy worker effect”, i.e. those
suffering from musculoskeletalyinjury due to work may move on to other jobs and, therefore,
would have been missed during the sampling process in the present study, may affect the findings
of this study. However, we believeithat such an effect, if having occurted;ywould have minimally

influenced our results because an airline pilot is a highly paid job.



CHAPTER VI

CONCLUSION

The annual prevalence of LBP in this sample of Thai airline pilots was 56 %. We found that

regular exercise intensity, duration of re me between flights, frequency of encountering

turbulence and luggage lifting;self-ratec ise | &Ckplt and work hazards, as assessed
,/ 1 the complamt of LBP. The findings

\\.’ ress may pose a risk for the

development and persisi ' Th he 1r e pilots deserves consideration
J | ah_. ‘\\
because it may compromise glsafety "*”f'“’ 1ould focus on these factors in order

to develop effective strategies f e _3- ’.; BP in Thai airline pilots.
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APPENDIX A

TEST FOR RELIABILITY OF

THE SELF-ADMINISTERED QUESTIONNAIRE

AT Aim

This study aimed to de i ‘reliabilit ) {\ es from the self-administered

questionnaire used in the ma

A II Procedure

]

ability of m@mes from the self-administered

questionnaire. Tﬁrﬁng TWETW% WE]F”I \fT ?t the inclusion criteria of

the study. Subjectg"lzvere asked to compleaﬁ: the questlonnalre twice with l-x"ek lapse between the

P LN T1 I U UN1INYAY

A test-retest design was gd to Inve

A III Data analysis
The reliability of outcomes from the questionnaire was examined by using correlation coefficient.

The intraclass correlation coefficient (ICC (1,1)) was used for continuous variables and the
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Spearman’s rho (0) was used for ordinal and nominal data. A level of strength of association will

be determined using the following criteria (1):

® (0.00to 0.25 Little or no relationship

® (0.25t00.50 Fair relationship

Z

Ic

® (0.50t00.75

Mo

® Above 0.75

A IV Results

repeatability of the oy v.==_v.-....:_..=.-_._;_-_-_,......n_....._, g o f
)

: 1cie;ﬂICC (1,1)) and Spearman’s rho

A I I ne 0
Table @q m ﬂﬁsﬁﬂlﬁmurma (ﬁ)Mhﬂeﬁnﬁf&l (P) of

individual data (n = 14).

ranging from 0.79 to l.OmThe

Factors The statistical analysis used The results of data analysis
Gender P 1.00
Age ICC (1,1) 1.00
Weight ICC (1,1) 1.00

Height ICC (1,1) 1.00
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Table A.1 The intraclass correlation coefficient (ICC (1,1)) and Spearman’s rho (P) of

individual data (n = 14) (continued)

Factors

The statistical analysis used

The results of data analysis

Marital status

History of chronic diseases

Smoking regularly

Number of smoking regularly
Drinking alcohol regularly

Number of drinking alcohol regularly
Frequency of regular exercise
Regular exercise intensity

Regular exercise duration

Number of sleeping hours anight

Quality of sleep

p
p
p
1CC (1,1)

P
)
p
P
P

LACY(TN)

R

0.86
1.00
1.00
0.73
0.88
1.00
1.00
1.00
0.90
0.86
1.00

Table A.2 The intraclass correlation coefficient (ICC (1,1)) and Spearman’s rho (D) of flight-

related data (n = 14).

Factors The statistical analysis used The results of data analysis

Current flight position [0) 1.00
Type of aircraft [8) 1.00
Work experience [CC(1,1) 0.99
Total flying time ICC(1,1) 1.00
Flight route [8) 1.00
Time zone transition (Y 1.00
Ahead of the local time ICC (1,1) 1.00
Behind the local time ICC (1,1) 1.00
There are pilots alternate P 1.00
Flying time per month in the previous ICC (1,1) 1.00
year

Flying time per (previous) year ICC (1,1) 1.00
Number of flight segments per month in ICC (1,1) 0.99

the previous year
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Table A.2 The intraclass correlation coefficient (ICC (1,1)) and Spearman’s rho (D) of flight-

related data (n = 14) (continued).

Factors

The statistical analysis used

The results of data analysis

Duration of each flight in the previous
year

Duration of rest time between flights in
the previous year

Get out of cockpit seat during the flight
Light intensity in the cockpit is
appropriate

No vibration is felt in the cockpituduring
the flight

Noise in the cockpit is not too loud
Frequency of encountering turbulence in
the previous year

The availability of adjustable seat height
The availability of adjustable backrest
The availability of adjustable arm support
The availability of low back support

Seat comfort

Luggage lifting

Frequency of luggage lifting per duty
period

Lifting posture

ICC (1,1)

ICC (1,1)

QO

Ol IO (K " O

p

ICC (1,1)

0.76

0.86

1.00
0.94

0.79

0.89
1.00

1.00
1.00
1.00
1.00
0.91
1.00
1.00

1.00

Table A.3' The intraclass correlation coefficient (ICC (1,1)) and Spearman’s rho (D) of

psychosocial data (n = 14).

Factors

The statistical analysis used

The results of data analysis

Decision latitude
Psychological demand

Physical job demand

ICC (1,1)
ICC (1,1)
ICC (1,1)

0.94
0.98
0.99
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Table A.3 The intraclass correlation coefficient (ICC (1,1)) and Spearman’s rho (P) of

psychosocial data (n = 14) (continued).

Factors The statistical analysis used The results of data analysis
Social support ICC (1,1) 0.92
Job security ICC (1,1) 0.98
Work hazards ICC (1,1) 0.89

Table A.4 The intraclass correlation coefficient (I€CA1.1)) Spearman’s rho (D) of LBP data (n

= 14)

Factors The statistical analysis used The results of data analysis

Have trouble (ache, pain, discomfort) in ' p 1.00
lower back during the last 12'months
Have trouble (ache, pain, disgomfort) in P 0.93

lower back before working as a pilots

Caused by an accident P 1.00
Caused by work P 1.00
Caused by sports P 1.00
Caused by other P 1.00
Treated by a doctor [0) 1.00
Treated by drugs P 1.00
Treated by massage P 1.00
My own without treatment 8] 1.00
Treated by other [o) 1.00




AV Conclusion

It was concluded that the self-administered questionnaire provided reliable outcomes.
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APPENDIX B

SAMPLE SIZE CALCULATION

B I Aim

To determine the sample size.for

B IT Method

310

=]

I
g
=

=2
[¢]
-

70,2

A% AT T

P PHevious studies of the prevalence of LPB among pilots (2, 3, 4) =
ammn;mumaﬂma d

1-P =1-0.5533 = 0.4467

e
I

d = acceptable error does not exceed 10% of P = 0.0553

Non-response rate does not exceed 10% of sample size (= 310), so the minimum sample size

needed:
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= [(310+31) x Y]+ K =(341x4) +20 = 1,384

Therefore, 1,384 pilots were the sample size in the present study.

Y = Number of subgroup to identify the most after the data for evaluating

the factors of interest.

K = Samples used in the test ability of used and reliability of the

questionnaire.

(1) @uels 159509, NS Tl 6. ngumn : dniniiniung
(2) Thomae, M. K., Porteous Biock, I . D., and Heller, R. F. Back pain in

Australian military helicopter ary study. Aviat Space Environ Med 69,
5 (1998) : 46873 )

T
A

'yPorter, J. M. Flight-related musculoskeletal pain and discomfort in

FRTFINTUNMIINYIAY

(€))] HamaQainen, O. Thoracolumbar pain among fighter pilots. Mil Med 164, 8 (1999) : 595-6.

(3) Simpson, P. A, a
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APPENDIX C

PARTICIPANT INFORMATION SHEET
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APPENDIX D

INFORMED CONSENT FORM
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APPENDIX G
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APPENDIX H

PREVALENCE AND CRUDE ODD RATIO (OR) WITH

101

95% CONFIDENCE INTERVALS (95%CI) OF EACH FACTOR

Factors 95% CI P<0.05

Gender

Male

Female 0.36 —28.82 0.272
Age

<30yr

31-40yr 0.79 - 1.86 0.376

41 -50 yr 0.86—1.97 0.210

> 50 yr 0.75-2.01 0.422
Weight

<67 kg. j

68 — 72 kg. d ' 46 0.95-2.24 0.084

73 - 79 kg. 8 04 (57.1@ 1.28 0.84-1.93 0.243

> 79 kg. 157QJ 86 (54.8) 1.16 0.76 — 1.78 0.494
v AUEINENTWEINS

<170 cm. 240 129 (53.8) 1.00

171 ﬁ g 2.35 0.055

174 ﬁ(ﬁ’]aﬁﬂim uﬁl Aﬂﬂﬁ 2]175 0.464

> 177 cm 77 (49.7) 0.85 0.57-1.27 0.429
BMI

<20 39 18 (46.2) 1.00

21-25 385 208 (54.0) 1.37 0.71 —2.65 0.349

>25 260 155 (59.6) 1.72 0.88 —3.89 0.115

* Statistical significance at p < 0.05
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Factors N Prevalence  OR 95% CI P<0.05
n (%)

Marital status

Single 225 111 (49.3) 1.00

Married 437 258 (59.0) 1.48 1.07 -2.05 0.017*

Divorce/Widowed 22 12 (54.5) 1.23 0.51-2.97 0.641
History of chronic diseases

No 618 336 (54.4) 1.00

Yes 59 40 (67.8) 1.77 1.01-3.12 0.051

Unknown J/ 5(71.4) 2.10  0.40-10.88 0.378
Smoking regularly

No 451 255(56:5) 1.00

No, but usually is in places that hayessmoking 54 30 (55.6) 0.96 0.54-1.70 0.890

Yes 132 70(53.0) 0.87 0.59-1.28 0.475

Past smoker 47 26(55.3) 0.95 0.52-1.74 0.872
Drinking alcohol regularly

No 200 108 (54.0) 1.00

Drink only in special occasions 457 256(560) 1.09  0.78—1.52 0.632

Drink regularly 27 da .17 (63.0) 1.45 0.63 —3.32 0.381
Frequency of regular exercise =

Less than once a week - never 194°° 122(62.9) _1.00

Once a week 136 QTS 2e) 0.64 0.43-0.97 0.035%

2 — 3 times per week 265 145 (54.7) 0.71 0.49 —1.04 0.080

Almost every day 39 17 (43.6) 0.46 0.23-0.92 0.027*
Regular exercise intensity

No regular exercise 194 122((62.9) 1.00

Light 97 62 (63.9) 1.05 0.63-1.74 0.863

Vigorous 376 187(49.7) ' 058 0.41 - 0.83 0.003*

Exhausting 17 10 (58.8) 0.84 0.31-2.31 0.740
Regular exercise duration

<15 min 12 5(41.7) 1.00

16 — 30 min 212 115(54.2) 1.66 0.51-5.40 0.400

31 minto 1 hr 291 155(53.3) 1.60 0.50-5.14 0.434

>1hr 169 106 (62.7) 2.36 0.72-17.74 0.158

* Statistical significance at p < 0.05
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Factors N Prevalence  OR 95% CI P<0.05
n (%)
Number of sleeping hours a night
<6hr 257 157 (61.1) 1.00
6.1—-7hr 214 115(53.7)  0.74 0.51-1.07 0.108
>7hr 213 109(51.2)  0.67 0.46 —0.96 0.031*
Quality of sleep
Poor ’ 18 (61.8) 1.00
Good : /ﬂ&ﬁ 0.71 0.50 —1.00 0.046*
Current flight position : ‘ e -
Captain ,
No . ;
Yes 0.83-1.51 0.472
Current flight position
Co-pilot
No
Yes 0.66 —1.21 0.472
Current flight position
Pilot instructor
No -
Yes | \ ; 0.96-3.85 0.6l
Type of aircraft flown in the m
B777 series 65 (45.1) 1.00
B737 series ‘ y)] 0.63-2.14 0.617
B747 series ﬂ u EJ q w EJ ﬂ 5 ﬂgj@ ﬂlﬁ 1.05-2.82 0.031*
A300 series 66 38457.6) 1.65 190:92-2.97 0.095
Q /AN mmw Elad Bhliba  oxs
A330 ser es 62 (59.6) 1.79 1.08-2.99 0.025*
A340 series 54 35(64.8) 224 1.17-4.28 0.015*
ATR 72 series 42 32(76.2)  3.89 1.78-8.50 0.001*

* Statistical significance at p < 0.05
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Factors N Prevalence  OR 95% CI P<0.05
n (%)
Work experience
<3yr 171 97 (56.7) 1.00
3-9yr 186 93 (50.0) 0.76 0.50-1.16 0.204
10— 18 yr 160 98 (61.2) 1.21 0.78 —1.87 0.403
> 18 yr 167 93 (55.7) 0.96 0.62 —1.47 0.848
Total flying time
<2,000 hr
2,001 — 7,000 hr 0.56—1.30 0.457
7,001 - 15,000 hr 0.88-2.03 0.179
> 15,000 hr 0.79 -1.87 0.380
Flight route to Domestic
No
Yes 0.73-1.34 0.943
Flight route to Asia
No
Yes 0.48 -0.92 0.013*
Flight route to European
No .
Yes X T “q02  075-140 0.8
Flight route to America |
No 621 338 (54. 4)@ 1.00
1.04-3.13 0.035%*
n,gmwﬂuﬂwfawamﬁﬁﬁﬂ%
¢ 632 35&56 3) 1.00
= QRN IUURINYARY > -
Time zone'transition
No 269 155 (57.6) 1.00
Yes 415 226 (54.5) 0.88 0.65-1.20 0.416

* Statistical significance at p < 0.05
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Factors N Prevalence  OR 95% CI P<0.05
n (%)

Ahead of the local time

<3hr 575 325 (56.5) 1.00

4—-7hr 107 55(51.4) 0.81 0.54-1.23 0.328

> 7 hr 2 1 (50.0) 0.77 0.05-12.36 0.853
Behind the local time

<3hr 410 228 (55.6) 1.00

4-7hr 2 121 (53.3) 0.91 0.66 —1.26 0.576

>7 hr 47 32°(68.1) 1.70 0.90-3.24 0.105
There are pilots alternate

Yes 293 164 (56.0) 1.00

No 391 217.(555) 0.98 0.73-1.33 0.902
Flying time per month in the previous year

<60 hr 2504 138(55:2) 1.00

61 —70 hr 195 106 (54.4) 0.97 0.66 —1.41 0.860

71—80 hr 189 - 106 (56.1) 1.04 0.71 -1.52 0.853

>80 hr S ‘31 (62.0) 1.32 0.71 -2.47 0.317
Flying time per (previous) year

<700 hr 204" 116(56.9) .1.00

701 — 840 hr 189 99.(52.4) 0.83 0.56-1.24 0.373

841 -900 hr 131 71 (54.2) 0.90 0.58-1.40 0.632

>900 hr 160 95(59.4) 1.11 0.73 -1.69 0.630
Number of flight segments per month in the
previous year

< 8 segments 173 96 (55.5) 1.00

9 - 14'segments 178 91 (515D 0.84 0.55 - 1.28 0.412

15 - 30 segments 186 105 (56.5) 1.04 0.69 —1.58 0.855

> 30 segments 147 89 (60.5) 1.23 0.79 -1.92 0.362
Duration of each flight in the previous year

Short haul 439 243 (55.4) 1.00

Long haul 245 138 (56.3) 1.04 0.76 — 1.43 0.806

* Statistical significance at p < 0.05
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Factors N Prevalence  OR 95% CI P<0.05
n (%)
Duration of rest time between flights in the
previous year
<lhr 301 179 (59.5) 1.00
2-4 hr 44 20 (45.5) 0.57 0.30-1.08 0.082
5-24 hr 59 24 (40.7) 0.47 0.27-0.83 0.009*
> 24 hr 280 158 (56.4) 0.88 0.64-1.23 0.458
Get out of cockpit seat during the flight
Yes 592 323 (54.6) 1.00
No 92 58 (63:0) 1.42 0.90-2.24 0.128
Light intensity in the cockpitd$ appropriate
Completely agree 112 52.(46.4) 1.00
Somewhat agree 244 133(54.5) 1.38 0.88 —2.17 0.157
Somewhat disagree 2454 1140.(57.1) 1.54 0.98 -2.41 0.060
Completely disagree 83 56 (67.5) 2.39 1.33-4.32 0.004*
No vibration is felt in the cockpit during the
flight =7
Completely agree 112 52 (46.4) 1.00
Somewhat agree 244" 133(54.5) 138  0.88-2.17 0.157
Somewhat disagree 245 140(57.1) 1.54 0.98 -2.41 0.060
Completely disagree 83 56 (67.5) 2.39 1.33-4.32 0.004*
Noise in the cockpit is not t00 loud
Completely agree 112 50 (44.6) 1.00
Somewhat agree 249 146/(58.6) 1.76 1.12-2.76 0.014*
Somewhat disagree 239 125 (52.3) 1.36 0.87 -2.13 0.185
Completely disagree 84 60 (71:4) 3.10 1.70 + 5.66 <0.001*
Frequency of encountering turbulence in the
previous year
Never 88 36 (40.9) 1.00
Occasionally 550 313 (56.9) 1.91 1.21-3.01 0.006*
Often 46 32 (69.6) 3.30 1.55-7.05 0.002*

* Statistical significance at p < 0.05
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Factors N Prevalence = OR 95% CI P<0.05
n (%)

The availability of adjustable seat height

Yes 683 380 (55.6) n/a n/a n/a

No 1 1 (100)
The availability of adjustable backrest

Yes 379 (55.8) 1.00

No 7 ,f 2 (40.0) 0.53 0.09 -3.19 0.478
The availability of adjustable arm //

Yes ‘.682 - 1.00

No 0.80  0.05-12.76 0.871
The availability of low bac

Yes 1.00

No 1.42 0.92-2.61 0.112
Seat comfort

>7 1.00

<7 1.49 1.10-2.02 0.010*
Luggage lifting

No 1.00

Yes -45 0.71-2.95 0.303
Frequency of luggage li i ‘period

< 4 times/duty period m

> 4 times/duty period 364 1.49-2.74 <0.001*
Lifting posture

Stoop position (ﬂku H’ a 1’] EJ nj w El ’] ﬂ ﬁ 0.67-1.73 0.68
extended)

RN T0I mmwmaﬁm

Trunk bent with twisted position 1.36 0.81-2.30 0.25

Squat position (knee bent with trunk 51 (52.6) 1.00

extended)

* Statistical significance at p < 0.05
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Factors N Prevalence = OR 95% CI P<0.05
n (%)
Decision latitude
Low 244 133 (54.5) 0.90 0.62-1.32 0.590
Intermediate 242 135(55.8) 0.94 0.65-1.39 0.787
High 198 113 (57.1) 1.00
Psychological demand
Low 21(51.3)
Intermediate / 0.89-1.79 0.194
High 0.94 -2.07 0.094
Physical job demand
Low
High 0.95-1.74 0.103
Social support
Low 0.61 -1.36 0.637
Intermediate 0.49 -1.03 0.073
High
Job security
Low
High 0.66- 1.21 0.463
Work hazards
Low [" 1.00
Intermediate 199 123 (61.8) ’ 1.77 1.23-2.54 0.002*
High 1.22 -2.66 0.003*

i ‘a 186 115(61.8) 1.77
* Statistical significance 05 a
4
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