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CHAPTER I

Spinal sym; g adult. About 54%-80% of

people experienc with a point prevalence

of 15% and 1-y Spinal symptoms cause

considerable perso aired quality of work and life

in general (2-7). Th cating disabling spinal pain are

significant (1, 8). Bernaard et al (9)-postulated ¢ total yearly costs of neck and upper

e

limb symptoms in t sick leave, chronic

L]
r i e % . .
K and 2. 1"billion Euros. Dagenais

] | ]

et al (2) found tha he total cost for back pam in the United States could be estimated as

- ALt NN Fnsang -~

upper bac as received less attentlo%nn terms of chmcal and epidemiologic varch (10).

AN bl BAINEULR -

the individual, community (10-11) and workforce (12).

disability for w8



Evidence demonstrates that adolescents with spinal pain are at higher risk of having
such symptoms in adulthood (13-16). Life-long chronic spinal pain may have it origins in

childhood (14). Thus, to reduce the incidence of spinal pain in adults, knowledge regarding

istence of spinal pain in young population

1S nece eg’ng evidence-based prevention

measures for spinal pain.i ulation.

factors that can predict the develo

is highly important. Such

Increasin i AR Ce keletal symptoms in the
spine among undergra Q g 3% to o in the neck and upper
extremity (17-20 ! back(15) and 14¢ 50% in the low back (21-
23). In a Swedish coho i students, 15% developed neck or upper back pain
between baseline and the gne yea : Bliow-ip ( itchell et al (25) who conducted a 1-

year prospective cohort study on 107 female 1 > without LBP at baseline found that

: spimis not fully understood.

The etioloﬂ 0

However, musculoskeietal symptoms are assuw to be multi-factorial origin, indicating

il TR HIIL T TiaFaF S

persistence (8) Previous cross- sectlcﬁal studies have identified several factéts associated
itl t[elﬁﬂmsiml ulms’;] s:al: mnﬂ;.r!lﬁtﬂdents,
including female (15, 18-19, 26), higher year of study (20, 22, 27), low physical exercise

(21-22, 28) and poor mental health (15, 29). There were only two recent prospective studies



assessing the association between several risk factors and incidence of spinal pain. Mitchell

et al (25) found that smoking, increased physical activity, higher stress, reduced back

muscle endurance, greater posterior pelvic rotation in slump sitting and more accurate

ictors of new onset of LBP. Hanvold et

ical activi ¥orking hours gave a lower risk

of reporting neck, s 4 ow up. There was still a

spinal repositioning in sitting w

undergraduate students iopal - study’de ign of p s ‘studies only allows the
association betw: , me eXamine is ot possible to establish

the causal relationship b xposures-and olit R/ a,{ spective study was needed to
identify factors that can predict th ‘r velopm ersistence of neck, upper back and
, , : \

low back pain in undergraduate st

Computer-use is very common among undergraduate sti d;, (24) and consistent

& 2 underg :

evidence suggestsmt 0 i*ﬂnusculoskeletal in upper

extremities (18-19). Cfm&ter work increases the tendency to have more sedentary lifestyle

o bl b B S S

lifestyle and prolonged sitting on the lumbar spine hédssbeen well documentéd (31-32).

of computer use were related to more frequent report of upper extremity symptoms (18-20,



33). Little is known about the effect of computer use on the development and persistence of
spinal pain among undergraduate students.

There is limited evidence of a relationship between clinical risk factors and neck,

consideration of clini i &y, 3 ng C ance, joint mobility and

flexibility). Clinical fz ay bela valuable diag \ or the early detection of

musculoskeletal disorders. Ak mal a\

tissues, including musc igaments;a one.. Thus, in 'dua s with abnormal muscle

nce and flexibility may lead to

1 physical load to various

strength, endurance and flexibility inay-suscept o musculoskeletal injury.
Therefore, the aims of th "'“ 0 examine the annual incidence of
development and“persistence of self-reported neck, upper and 10w back pain and (ii) to
A
\7 AX )

explore biopsych(mia d pemtence of spinal pain in

undergraduate studeniih

ﬂumwﬂmwmm

AWIANN2 R NENAY.

back and low back pain in undergraduate students using desktop and notebook computers?




1.2.2 Were there any individual, computer-use related, mental health and clinical factors

associated with the development of neck, upper back and low back pain in undergraduate

students using desktop and notebook computers?

1.2.3 Were there any individual, ¢ - ter-userelated, mental health and clinical factors

, - \
associated with the persistence of n ¢ W back pain in undergraduate

students using deskt mpliters: N

1.3 Objectives o
1.3.1 To exami incidenceof develo ent and persistence of neck,
upper back and low b 7 Crgre ¢ students using desktop and notebook

computers.

1.3.2 To explore indiy mp ul j- ed, mental health and clinical factors
e

associated with the developmen t of neck, upper back and low b 1CK" pain in undergraduate
————————————————————————— -

students using desﬂ; and

1.3.3 To explwe gividual computer-welated mental health and clinical factors

sk b g Y BRI IHER WL cncn

students using desktop and notebook gm uters.

ARIANN I m1anenas



1.4 Hypotheses of the study
1.4.1 The 1-year incidence of development of neck, upper back and low back pain

in undergraduate students using desktop and notebook computers would range from 15% to

persiste/ﬂi Fper back and low back pain in

-and notebook co ers would range from 20% to

34%.

1.4.2. The 1-year i

undergraduate stude

54%.
1.4.3. There w ] E of - dividus [ use related, mental health
and clinical factors ass ) evelopment of neck, upper back and low back pain

1.4.4 There woul .. of 1, computer-use related, mental health

and clinical factors associated with the persiste eck, upper back and low back pain in

T __.L._'__ ;,‘- i .n_-

undergraduate stde nts using desktop and notebook computers.

(%

y

1.5 Scope of the stu
P % o Q/

RN (41 Uik LR 1N A N

“neck, upper back and low back ag among undergraduate students usin sktop and
ot!b!ok ﬁgaﬂbjeg iJZu}Fai lglogf nrﬂh;l students without

neck, upper back and low back pain was assessed by using a self report questionnaire and



physical examination at baseline and then prospectively followed every 3 months over a 12-

month period.

1.6 Conceptual framework

Muscle
o tension/fatigue
v
Micro
trauma/damage
Computer 7
k
wor Insufficient
recovery period
v
Musculoskeletal
symptoms
|
Adapted from WalilstrOm (34)
I
]
1.7 Benefit of the stu“y =

U
__be essential for lannirﬁreventive easures to reduceﬁkﬁper back and fow back pain
AR S A AR §

undergraduate ents a ations.



CHAPTER 11

““Musculoske ( injury.2 7-» disorde uscles, tendons,

in the neck, shoulder,

elbow, forearm, wri ‘ hert ), back, k kle, and foot. These

include clinical syn ON.il ey ed conditions

(tenosynovitis, epico i itis). erve oQmip ion disorders (carpal tunnel

syndrome, sciatica) and osteoat hresis-as w ell ell standardized conditions such as
=700 /e

myalgia, low back pair ‘pait attributable to known

pathology (8, 3! F_

.!I
]
W

B ] L b

low back“ undergraduate students

ammniﬁuuwnwmaﬂ



2.2.1 Development of neck, upper back and low back pain
Spinal pain is common among undergraduate students. Several studies have
investigated the prevalence and incidence of spinal pain in undergraduate students (21-23,

W,

high pr sculoskeletal symptoms in the

27-28, 38-41).

Increasing evidenc
neck among under ranging f om ' g (28 41). Hays et al (28)

investigated the graduate dental hygiene

af most commonly reported
\ (%) region, followed by

the low back (58% ] ‘egions. | Sv cohort of university students,

‘i

students in Australi

15% developed neck or u ol ot seline . ‘dthe one year follow-up (41).

e upper back is also common among

Pl i ey

Prevalence of musculo kele X :j_‘: -
undergraduate sttident, ranging from 13% to 39% (15,-38-39). Ri %ﬁ et al (38) studied the

pain population of American

e

body distribution ﬁ seve
dental students and fo#-nd that 13-39% of 1°-4" e dental students experienced upper back

i 14 B AN IHYIAT e

occu at1ona1 therapy students. The aﬂ‘.hors found that$9% of students experieficed upper
ﬁ lﬁrﬂlﬂj tme Htj l]—nt]\;anntgj :F.claane EJ upper
back pain in adolescents (13-20 years) was reported to range from 4-41%, 4-10%, and 16—

20%, respectively (12).
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LBP among adolescent and young adult has increased over recent decades. The

prevalence for LBP in undergraduate students was reported to range from 14% to 41%.

Cakmak et al (21) found that the lifetime prevalence of LBP among Turkish university

students aged between 17-26 ye so et al (22) reported that LBP was the

most frequently reportcd'

7%) o ﬂ/lpus 12 months among X-ray

technology students i - igna et % id that 14% of medical and
physiotherapy stu ' : q,o .\ el et al (25) conducted a 1-
year prospective coho feim \Q\

BP at baseline and reported
that 29% reporte er e 12-month follow-up.
2.2.2 Persistence ack pain

Little attention has be oiyen, to.the nce and incidence for persistence of
neck, upper back and low back pain among undergraduate student w!';' 2, 41'42)

d
High perﬁnt

pain m been reported among
undergraduate studenii-( A42) Grimby- Ekma et al (41) found that, among 1204 Swedish

ecfibdd ) NYDIWLINT

et al i42) reported 32% of English suﬁects aged betweeii®8-29 years as havifg-persistence
fnec

INNANURIINEINE

Only one previous study investigated the persistence of low back pain in

undergraduate students and revealed that some of them experienced persistent low back
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pain (25). Mitchell et al (25) conducted a 1-year prospective cohort study on 117 female

nursing without LBP at baseline. Of those with new onset of LBP, 19% had experienced

ongoing LBP symptoms.

2.3 Pathomechani due to computer work
A relationshi d computer work is shown in

Figure 2.1. Comp h physica n , as defined by the physical

coupling between the stch 2  workstati 1cs. There is also a direct
path from computer w Foanizat E mands from computer work
can be influenced by w 1% ing time pressure leads to a

longer hour of computer vhich in turn 1 se physical load. It is proposed that

various physical factors, such as fitive | i, forceful exertion, sitting over long

periods of timezand sustained awkward posture, may-increases-pliysical load on the body
= Y

parts. Increased pmica

. cti\m and fatigue. If there is
insufficient time to albgageneration of bod)h:c'iisue capacity, then a series of responses

(ﬂwﬁmﬁlﬂjw&n £ Qe it som
es of strﬁctural tissue deformationgccur, leading to Iaculoskgletal symptoms (36).
TR TN UATTINGTRY
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Muscle

Physical

y
v

1 "| Physical load

tension/fatigue

v

demand

A

| Micro

e "'-.1"' ﬂ H ’f f / trauma/damage
's _| K] *

Insufficient

Computer

work

recovery period
v

Musculoskeletal

symptoms

Individualsfactors may also modify the association between physical demands and
physical load. Forﬁ@m 8

working in more extr'hﬂ)stures or using hig&'r’relative muscle forces than men (43). At

q & the association between work rﬁzatlon and mental stress.
A cl@aﬂctor Wj GSUp f |1n!1\’71]u:laactors Qh as n@:leﬂength

muscle endurance, muscle length and joint mobility, are also related to the development of

0 omems may result in women

musculoskeletal symptoms. Abnormal muscle strength, muscle endurance and muscle
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length may lead to abnormal biomechanics of movement, causing abnormal physical load to
various tissues, including muscles, ligaments and bone. Thus, persons who possess

abnormal muscle strength, muscle endurance and muscle length may be susceptible to

musculoskeletal injury (44).

musculoskeletal symptoms. ¥ perienees © !"i sculoskeletal symptoms are

negative feedback to incr: Shial-stress-a ¢ alteration in work organization
, ; \

(34).

The nature of computer v ; ..-.-_.,-.,.-.-,.--.g--,,,5555.,.5!!.,.!%3;_:;3; ed awkward posture

Y ——mt X )

for a prolonged pm)d 0 d Veent of musculoskeletal

symptoms in computeit users (45-49). Prolonge&jenods of sitting lead to a slackening of

ol AR Fib L T Tlatabr S

sitting posture which may deterldfate the intervertebral discs (50-53).7In addition,

JLIAND A AN AL

shoulder and spinal areas, can cause the peripheral nerve entrapment, localize muscle

fatigue and increased susceptibility of muscles of the upper extremity, neck and back to
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small microtears and inflammatory changes (43, 46, 54-60). Additional repetitive and
forceful movements of the finger and wrists while operating a keyboard or mouse is a
significant risk factor for musculoskeletal pain (46, 54, 56-58).

Vﬂ

2.4 Characteristic sktop a omputers

Working wi from that of a desktop
computer. The ad ili % computer is limited. For

example, the screen herefore cannot be adjusted

e 1 adjustability restrictions of
ay ad \ sely affect task performance,

user comfort and working po: ure "‘ 63). Pr stu es have shown that working with

independently, except fi
a notebook computer a
a notebook computer resulted '!_ and downwards head tilt (61, 64-65),

greater neck exte 66) and reduced range o 6) ment compared with

P
working with a ﬁ(to P

6] ﬁved that mean of neck

discomfort after usina’a Eg tebook computer waﬂore than mean of neck discomfort when

s el BV Y B o e

flexion durlng use of a notebook coﬁputer increases biomechanical load on'strrounding
nE’.] Ququ] im Mm ’t]ne’J nl\a ’] a ﬂeletal
disorders. The findings were later supported by Szeto (67) who found that flexion angles of

subjects’ cervical and thoracic spine increased progressively while they used a notebook
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computer compared to a desktop computer. Use of external devices during working with a

notebook computer, such as a mouse, a keyboard and an external monitor, have been shown

to decrease external rotation and variability of the shoulder (64) as well as ulnar deviation

of the wrist (68). As a result, it i e a notebook computer in a standard

The etiology culos celetal s [ - ¢ spine is not fully understood.

However, musculoskeletal s are ass be \ Iti-factorial origin, indicating

\

actors for the development of

ribute to its development and

that individual, physical and psychosocial fa ]

persistence (8). Most studies investigate
e v

musculoskelet ms (17-19, 25, 31, 39. 43, 70-80)-but-on ; few studies examined

‘ AY )
risk factors for theﬂsis 3 41, 58, 81-83).
S 1
‘e o/
Fl ULLANENINBINTD
Q , i,’_] Individ 1fﬁyr§ﬂx$j ,}alﬁgvnieréj-plﬂﬁ 5), body
qlass index (ﬁ) (3) and exercise (18), have been found to associate with the development

and persistence of musculoskeletal symptoms.
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2.5.1.1 Age
Age is an important risk factor for the development and persistence

of musculoskeletal pain. However, controversy exists regarding the effect of age. Older

’yc umulated over a long period of time,

i 5 F notion is confirmed by Webb

workers often have been affecte
which may hasten the dege

et al (3) who indicat / continues to rise with age,

whereas all repo age group cboeuf-Yde et al (78) found

that neck and low bac iiddie age, while upper back
til the middle age and then

pain was already com

descending slowly agai 9) indicated that students

aged over 21 years were a Lt WO (imes mor ely to report upper back pain. Wijnhoven

et al (82) showed that the pf : ;5- :-‘T pain increased with increasing age
in female Dutch/pOpulation.
' = d

?) shmd the opposite effect of

age on neck, upper biekﬂd low back pain inﬁnish general population age between 20

to70 yeﬂ Tuuﬂsffgnmtﬂ mtguw ar;]rmnﬁmore areas than
the E}oun er groups, indicating thf spinal pain doéswnot accumulate with age. An

AN IRIANEIA ..

individual, it is likely to manifest itself early in life. But if there is no such weakness, it will
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not occur, regardless of what happens in life. Thus, the simple fact of getting older will not

result in an increased burden of spinal pain (78).

S smdi/ﬁw that woman is at higher risk

——
for development an. t isculoskeletal pa ' than 1
al (70) conducte ‘ -\“:\.‘

occupational sectors (o ' i e reg 10n of luggage) in France

(39, 70, 81-82). Leclerc et

ve workers from four

and found that female { | rd sson et al (81) reported that
neck pain was the most isten oski 2 \ .‘\ oms at the 1-year follow-up,
especially among 10-year _ . nith et studying in physicians in mainland
China, found that female was ;‘u 7‘ w_ ase of upper back pain. Wijnhoven et
al (82) report female predominance in the prevalence of chroni -i; sculoskeletal pain in

Y

Ver, m authors commented that

Dutch general popmtio

the mechanisms explafq ngnder difference vw poorly understood. Similar associations

il ‘lﬂ:ﬂ‘iﬂﬁ o o i ok o ety v

reported by several studies (87-88)
q I | ’.] ﬂ mim uomf:lllm rg!lrte ﬁ Lﬂ&eletal
symptoms in the upper extremity region more frequently than men (18-19, 74, 84-85).

Tittiranonda et al (43) hypothesize that differences in anthropometrics may cause women to
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work with computer in more extreme postures and using higher relative muscle force than

men. In addition, several studies (89-92) indicated that gender differences in work technique

may play a role in higher prevalence of symptoms among females. However, Nordander et

al (93) have not been found dif ' ius muscle activity while using computer

ers.r T cirof gender on musculoskeletal

disorders in comput ins unclear.

between female and male

ssociation between BMI and

risk for developing and 2,75, 82, 94-95). Obesity

has been found to be a ris nd and knee pain (75). Koleva

and work-related risk factors for

et al (72) evaluated the impm ,F'
e _._‘_7__ » ':'__- / __.:::‘: )

development of'musculoskeletal disorder. The results showed tha d}‘ sity was a risk factor
Y

as a dictor of back pain in a

L)
s

for musculoskeletﬂ]iso d

UK study (3). Webb ctra A) reported that high Ey[l was strongly associated with increased

et bbb bR LB R G e

mechamsms underlying the ass001at£n between obeiand LBP are not ‘fully known.
H’]y@rq Iﬁ]ﬂgﬂm Hsm lu 1nﬂr:;l)aorﬂr et al
(97) 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. Wijnhoven et al (82)
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showed that overweight (BMI>25 kg/mz) was associated more strongly with chronic neck,

upper back and low back pain in Dutch general population aged between 25 to 65 years.

e association between
physical exercise ar ! glets pai ., 1). Some studies indicated exercise or
vigorous physical activiti : cf e qusculoskeletal pain (17-18, 98-
100). Katz et al (18) found tha : i::A 0 ics is effective in reducing neck and

upper extremity ‘pai pective study of technical

- -
oW

-

school student e working hours was

=

g | !
effective in reducg the risk of neck, shoulder and upper back pain (17). Hay et al (28)

~ f AN g

LBP. The ssible explanation is that ?xermse can 1mprove muscle strength, thus reventmg

VARG KT Talo kT &JQ@%I

(101).
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However, a few studies showed no significant association between

physical exercise and musculoskeletal pain (31, 102-105). Diepenmaat et al (105) did not

find an association between physical activity and musculoskeletal pain in the Netherland

adolescents aged 12-16 years. ed that physical activities were not

ulder a Bim Thus, the effect of physical

associated with prevalence

activity on neck, up

} ‘ﬁ associated with chronic

association between self-

W

reported physical exe elinel a _ prevalence ¢ ronic neck, shoulders,

musculoskeletal éympt

population. At follow-u 2 f ) re ( ) musculoskeletal complaints.

Individuals who exercised at bas E; cre I to report chronic musculoskeletal

2

8

2.5.2 ﬁo Auter use related fa ors

ﬂuﬂ@mamﬁwgqm@mmm

106- 108) keyboard and mouse (109‘ 10), arm and baékssupport (111-112), pesture while
FOASNAUN RTINS,

computer (50), typing characteristic (115), duration of computer use (18-19, 33, 71, 115)

and years of computer use (51). Several computer-use related factors were significantly
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related to development of musculoskeletal symptoms in different body regions but only

duration of keyboard and mouse use were found to be risk factors for persistence of

lf#

ing of omtor

musculoskeletal symptoms (58, 84).

f several factors affecting
user comfort (108). Alth seard \ ying the optimal screen
height, there is to dat | r et al (65) showed that
led to a 50% increase of the

\

ne se in forward head posture.

lowering screen
neck extensor muscle
Villanueva et al (116) fi d,. strong s gni; ) clation between posture changes
caused by different screen h -' '?{"' d, ,-" ities of neck extensor and trapezius
muscles. A deert ¢ in forward head posture caused a reduction_in eck extensor muscle

\__J
ati\ﬂ for neck and low back

activity whereas ﬁhiy

regions were s1gn1ﬁcaft hlgher for the high r@tor setting compared to the low monitor

o 4 BB & L B o

in comfortable conditions for 1nd1vi€ua1 users (117-148). Starr et al (106 rformed a
ro!s-!e:t.i]nﬁrﬂstte]icj om utMAi leaenﬂ Il.ll\ﬁ ﬂ&
musculoskeletal symptoms of back and upper limb among 100 VDT operators. Monitor

viewing, neck, trunk, upper arm, forearm, hand and elbow angles were estimated from
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photographs taken while participants were keying. Musculoskeletal discomfort of the upper

back, neck, shoulders, upper arms, elbows, and wrists was assessed with a self-administered

questionnaire. Each outcome association was examined individually. Back discomfort was

found to be significantly associa nitor viewing angle.

Aceiment © keyboard is a predictor

for upper extremity an of 180 workers who used video

d a poor placement of keyboard to

\

display units found a p

be predictors of neck pai at higher keyboard height (with

respect to the elbow hei r 1 risk of neck, upper back and

- L

upper extremity discomfor/t. _h Aarcy ;,‘ “! 4 ated that a seated posture with the

keyboard low and.some distance away from participants was-associated with a lower risk of

d
neck and shouldermnp 0

tor a% elbow height and close

to participants. On the ﬂer hand, Hunting eﬁj (120) showed that lowering keyboard

height tﬂlulﬁ Ightm Ecmiﬁhwa&ig{]omﬁhoulder and arm
discomfort. Thus, the effect of ke bbard height on musuloskeletal symptoris-is far from
oW 3114

WINNIUNNRTINIE IR E

Computer mouse has become an important tool for the control and

operation of computers, as operating systems and software applications have evolved to



23

graphics based windowed environments. Mouse use may account for 30-80% of the time

spent working at a computer (121). Prolonged force applied to computer mouse and

sustained non-neutral postures are two risk factors that may contribute to mouse-related

at behind the keyboard bove h e testin \ ¢ keyboard. Marcus et al

egrees while using the mouse were

related to a lower risk ic

pain in newly hired computer
1

workers. However, Korh al—(1-19) re; placement of mouse was not a
y - \

significant risk factor for neck pain among
= L

T
OL11C

el ]
Rt

it T )

fIE/ious studies (34, 7&)11) indicated that supporting the arms,

users. Supporting the forearms on thgchair armrests ha@been reported to redie¢ muscular
al a[d d c@foﬁn’m njkmhﬂemo-:l g)niau:;ll ayﬂre also
shown that supporting the arms during VDU work was associated with decreased risk of

developing neck/shoulder symptoms (71). Following 6 year intervention, Aaras et al (111)



24

reported a significant decrease in static trapezius load as well as neck and shoulder pain in a
group of participants, who were able to support their whole forearm and hand on the table

top. Nag et al (77) examined the effect of forearm and wrist support on the EMG activity of

bilateral forearm, shoulder and and associated to upper extremity

postural changes during ke s found that both forearm and
wrist support resulte

approaching towards the

anatomical postu and forea grees). As far as EMG

and/or wrists) during ke g S Use ‘, be less strain for computer users. The
benefits of the forearm supports is inconsisi ent ne researchers reported that the forearm
support could be effective to ICC 71 resulting in increased comfort and
reduced effort 'p==f=%===7=-i-=7=v======a============—===!=======: é’" ese supports did not

significantly chanﬁvor o mmle activity.

‘-Be51de of the forearm s%ort sitting in chairs with no back support

o vl TUIERIETUIEETE TiaTa k- SO

(126). Usmg chair backrest attenua'gs the stresses ex@rted on the vertebral.€olumn by
eﬂ ,]e acg I] iﬂﬁu vu mn;llg \mrﬂd:sl a ﬂeasmg
comfort (127). Several studies showed that maintaining the lumbar lordosis has a protective

effect on spinal structures in sitting posture (128-129).
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2.5.2.4 Posture while using computer

Posture while using computer is one of several factors that may lead

to discomfort in computer users. Proper posture while using computer has been extensively

reported in ergonomic literature ( sitting posture on computer use are

thighs parallel to the floo ﬁa footrest, lumbar supported,
| —
elbows supported bw' . knees, and ankles positioned in ninety

degrees of flexio ifigtr tation, such as the height of the

chair and monitor, the ' sea o the keyboard, the distance form the

N

seat’s back to the cent Hhitor 2 lacement of the footrest, are capable of

reducing discomfort levels i arts .g e lower back, the eyes, the upper

back, the right and left s e d left arms (131). In addition,
the arm unparallel to the floor,

Johnston et al (132) indicated that ,,!VY.VQ
-___.'-__ ) .-""‘f':

unadjustable-height chair, inadequate leg room and fully unsuppc ried.thighs was associated
LG
e 1‘

with greater neck ﬁbi . m
AUt Inaningans

e ievalen'!"e of spinal painéwas related to activityperformed
i

YR AT AR

Hakala et al (50) suggested that basic mechanism of game playing, mostly requiring

T
in
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repetitive hand motion in sitting position, relies on dynamic action, where players change

postures freely and the loading of the upper extremities is minimized.

/ ive

é factor for upper extremity
musculoskeletal dis ; showed dents who could touch type
e y and back pain than those who did not

. Another hypothesis is that

were 54% less li
know how to touch t o could touch type have
positioned themselves 1
therefore spend less time on the

those who touch type ca

computer than those who

-----

T2 1on-m computing, mouse and

keyboard use were asp%d with higher prev@ce of musculoskeletal symptoms (18-19,

SR RRSINAR UEIR Ur e A THTA TS WE—
extremity pain was 1.4 fold for thosp‘who reported at least 20 hour ixer week of computer

Jacobs (115), Amick (136), Schlossberg (19), Jensen (59), Marcus (71) and Chang (33).

Three prospective cohort studies assessed the duration of computer use at work and
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confirmed the positive association between the duration of computer use at work and the

onset of neck/shoulder, arm, wrist and hand symptoms. Gerr et al (84) showed that newly

hired employees with computer use for more than 15 hours a week had a high incidence of

neck shoulder and hand/arm syr

a significant relationshi

the same results were i istently*jover  a ar period. In a recent 2-year

N

prospective stud ‘ 1ce R ers, in '\;& one of main predictors
for occurrence of neck ‘ complaints,was a 1 .ni- of working hours/day with
computer (80). A summazy of recent-lon s tudies in office workers showed that
mouse usage more than 10'_(.1_ .. '," isk factor for hand/arm, forearm and
shoulder symptoms (52, 5 8, 71, 119, 122, 138-140). Intensive 0 puter work causes

continuous contraﬂn 0

an accumulation of mﬂsculoskeletal overload a insufficient time for the natural healing

e i UIANY m&u w719

Although dffition of com putét, use is widely Kiewn to be

little attention has been given to the association between duration of computer and

1cﬁnsequently may lead to

musculoskeletal symptoms in low back. Hakala et al (50) showed that computer use more
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than 5 hour per day caused greater musculoskeletal discomfort of low back in adolescent. It

may be related to prolonged sitting posture. Lack of movement during sitting leads to the

reduction of fluid exchange in the intervertebral discs and poor blood supply to muscle

(141). Evidence suggests that sustair 7 ion reduces the ability of the spine to
resist forces acting upon i induces the shortening of some

muscles, such as th well as lengthening of other

=, cal loading of the spine

muscles such as

ng duration of mouse and
keyboard use tended to i shoulder arm and hand pain

but the effect were not sta Y Sig loreover, Andersen et al (85) found

that mouse and keyboard usage tim ‘ﬁ]"'fo'j'?
, i -'r.é%"'i 3
in the neck or shoulde:

',

he onset of prolonged or chronic pain

7

‘!2 .5.2.8 Years of comp er use

ﬂUﬂ%%&%ﬁﬂ&%ﬂimmm

musculoskeletal pain. Adedoyin et a‘(Sl) revealed thdt'the 12-month prevalence of neck
ﬂ Hr]cﬁ q mllj Mteuem:rlsgnnﬂ}l aerﬂr year

experience with computer work. It is plausible that a greater number of year of computer
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use lead to an accumulation of musculoskeletal changes, resulting in development of

musculoskeletal disorder (141).

clinical factors contribute to

pathophysiologic i ] etlie ; osk a symptoms (144). The

biopsychosocial model i epte model for the development of chronic
musculoskeletal disorders e ; ensty ical evidence that symptoms and illness

may originate from a health condifio;

o’ e

="

0 bul j-r se and development of chronicity and
AN

disability often also

g wm the development and

ersistence of neck pain. In the study by Die aat et al (105), an association existed
p Rl y by Diepenm (105)

Feldman et al (146) demonstrated thf a lower mental lialth score was a risk factor for the
emrln.eltawgdncgam OHMOLJ:B amgﬂlzglﬁiﬂa et al
(13) showed that psychosomatic stress symptoms in adolescence predicted neck and

shoulder pain in early adulthood, which agree with the study of Vikat et al (147). Grimby-
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Ekman et al (41) found that perceived stress was a risk factor for developing and persistent
neck or upper back pain in Swedish undergraduate students.

Psychosocial factors have been reported in the literature to be associated

’y g (73) found a significant association

with upper back pain (12). For

between too much overti ntal pr ate work support as well as

inadequate work dis back pain.
an important role in

) 1 \ high mental pressure was a
‘ > S al : -'- \. ent Diepenmatt et al (105)

showed that stress was > LGec \n eck/shoulder and low back
pain among adolescents. : mbe : £ cohor : 7 : r ‘d an association between back
pain and psychological factor _. %, 3 ft et al (149) found that psychological

distress, as measuted by the General Health Q —-—e-!:-}, ive of low back pain.

T d

as and back pain among

Perez (150) repmm an

healthy workers usm&i gspectlve data from _t ﬁ.} Canada’s National Population Health

s N B b e

R %deéi(fiagsm YA NLAALL.

the persistence of back pain. Pincus et al (151) conducted a systematic review regarding the

effect of psychological factors in the development of chronicity in low back pain. The
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authors found that the influence of psychological factors with regard to the correlation

between psychological distress/depressive moods increased the risk of chronicity.

2.5.4 Clinical f:

Clinical fa

@endurance, joint mobility or

flexibility, are relat bility (153), both of which
may have an asso 15 154 Hamberg-van Reenen et al (155) stated
that an imbalance b | S and'; clinica was a risk factor for
musculoskeletal i orm. (F VR vety these ass tiOIlS were not consistently
found for several expo i) 7‘ 5 -:‘ ! | sho 1\ erm, an imbalance between
exposure factors and clini ‘r may lead sculoskeletal discomfort in and around

active and passive structures (i d joints). Musculoskeletal discomfort

can manifest ‘g§ fension. fatigue. soreness, heat or-tremor. PErceived musculoskeletal
discomfort is genﬁly g rt-mn effects. In the case of
b BhA LT WETIT

| ¢ a v/

ARTANAERAANINETR Y

insufficient recovery‘!shgrt-term effects may‘ej,d as more permanent effects, that is,
Very few studies reported on the relation between clinical factors

(muscle performance) and the risk of developing neck pain (79, 158-159).
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Neck mobility as a risk factor for neck pain has been investigated in

previous studies but with conflicting results. Haughie et al (159) found that office workers

who complained of neck pain demonstrated an association between forward head posture

ubjects who reported no

range of motion, e§p\ ) eck - \
in. : 5 1 i \\\ ghter pilots, the incidence of
? e of motion (158).

-ﬂ'«'s ‘
cl 0 1". posture, arising through

the long-termed abnormal iological loads e neck, with a consequent reduction in

neck muscle strength and end -iW an association between neck pain and

o

neck muscle endutance have been established (162-163 ). Neck ¢ extensor muscle endurance

7 Y

(162) and neck (Ear nd tme a significantly less in

subjects who reportedineck pain than subjects w&,report no neck pain.

ﬂ‘UEﬂ’WIHWﬁWEI']ﬂ‘i

2.5.4.2 Back imscle performarce
’Q WIANTLAEMAIA) A nﬂaﬂlﬁﬂhmw
contribute to increased risk of major trauma or cumulative injuries (164). Luoto et al (164)

revealed that the risk of developing LBP is much higher among persons with poor
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performance in static back endurance test than in those with medium or good performance

results. Several longitudinal studies reported on the relation between clinical factors (muscle

performance) and risk of developing low back pain. Biering-Sorensen et al (165-166) found

that decreased trunk muscle end ' of first-time occurrence of low back

back pain worke ' le endu red to those with good

of the abdominal muscles,
ces an anterior pelvic tilt and
lumbar hyperlordosis rg ., ; y 08 alminel ‘et al (169) evaluated muscle
endurance in trunk flexors and _. exte ; d teenagers and showed that children
with low ,, n ha runk flexor mus = J“" a control group. In

contrast to these Eﬂin

flexors endurance between healthy teenagers an enagers with chronic low back pain.

AU ’&M&meﬁ bbb} i L

in the study population. Jones et al 6 71) reported thatSpinal ﬂex1b111ty was identified as
1;ﬁa;]n§nﬂarr]o§ m M ﬁ :1] :13 Isleﬂ a ﬂs this

finding was supports by previous studies (172). Takala et al (173) and Adams et al (174)

) 31cant difference in trunk
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found that reduction in lumbar flexion increased risk of developing low back pain in

working population.

Nerve tension is another factor that has also been found to associate

with musculoskeletal symptoms. P¢ ction has been found to relate with

upper limb pain in comu ies (176) found that keyboard
users had an abno non-keyboard users.
ommon findings in patients
with LBP. Due to attack ; hams .; the ischial tuberosity, hamstrings tightness
— N
generates posterio ! 7ic tiltha 7 7 _ lordosis, which can result in LBP (168,
177). Poor hamstrings flg ‘ ility: has, been. ass ated v ow back pain in cross-sectional
studies in both adolescents & ; 516 - 79), although longitudinal research in a
cohort of workers has not conf N ggywﬁ 80). In addition, some researchers found
decreased quadriceps and iliopsoas muscle flexibility in patient ;7- LBP (16, 181-182).

LY
Fledman et al (lﬂo

111m~as associated with the
development of low bidﬁm among high scho&jtudents

AUEINENINEINT

3 wﬁ%ﬁiﬁtﬁﬁm ANEALL

persistence of musculoskeletal pain (183-184). Thus, many studies have been performed to

evaluate muscle function by using various methodologies (165, 185). In order to evaluate
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muscle function, reliable measures are needed for use in clinical and community setting

(186).

There are s

ments aﬁre neck mobility, including of
- | —

rangiometer, fluid-fi y goniometer, the cervical

ent (187-189). CROM

range of motion

device showed a good otion (190). However, this

device is expensive. iometer!is reliable (0 measure neck mobility (191).
Malmstrom et al strated. moderate good intratester reliability of Myrin

goniometer scores rangin 1710 0.95.1 ion, Myrin goniometer is a simple tool

for clinical use (192).

—_—

Z.ﬁNe ,

Muscle eﬂurance can be deﬁnWs the ability to produce work over time

oo b LG BB I T e

reliable tool for measuring neck musﬁe enduran ’1 ﬁ‘lams et al (163) examined both
m’;]cadiﬂ jlcm H mpo d nﬂte,]eahﬂty for
neck flexor endurance test in symptomatic subjects (ICC = 0.67). The interrater reliability

of the test in asymptomatic subjects was moderate to good (ICC = 0.67-0.78) and the
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intrarater reliability was good to excellent (ICC = 0.82-0.91). Edmondston et al (194)

determine the reliability of isometric neck flexion and neck extension muscle endurance test

in subjects with postural neck pain. Reliability was excellent for the neck flexor test

\*\\ esting, such as isometric
endurance test, active ' nrance, etic and electromyographic testing

(186). Most clinician i tr1 ’ \ o for measuring trunk muscle
-ﬂ"a.l ‘\ \ d
endurance (195). ' e 1,& est has been evaluated but

different results have bee el a et et al (198) and Ljungquist et al
(197) found a low reliability of the tes 7 1 heal ons and patients with low back pain
el et

-,""ﬂ'““"_" ‘

" esmr assessing trunk flexor

whereas others.concluded that its reliability was high (200 ).

muscle endurance wieh & variety of machlrﬁmiI such as electromyography (201) and

ool Bk H I Firecrn

and eXfenswe Thus, Ito et al (193) éveloped isometric-trunk endurance test for assessing
11 ﬁcﬂnﬂmj m M m Il.sldlva)tll ﬂy:’:]naatﬂmetnc
trunk flexor endurance test reproduced highly reliable scores as well as was safe and easy

for use (193).
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2.6.4 Trunk flexibility measurement

Clinicians have attempted to quantify lumbar spine range of motion with a

variety of techniques and instruments, s measurement method, goniometer,
inclinometer and back range of motios od frequently used in clinical

‘K\ ment method or Modified

Schober test (MS \ between MST and gold

standard (202-20

2.6.5 Mu

There arey 7 Pt 1SSCS gr hamstring length, such as
straight leg raise (SLR), sit 2 nd h. test and active knee extension test
(AKET) (204 207). Al was selected to measure hamstring_léngth because the test
e 3

stabilizes the hipmnt, (20 ). Rakos et al (207) also

showed good interrate‘r&bility of AKET wit]ﬂSC [2,1] of 0.79.

ﬂ b e W bl ot e b Eeocive Tromes
The most commonly 1nstrume£ used § the results of ‘this test is a
OH\:‘[-] ﬁlers eﬂ j % HH:;] T Tl Hs :-Juoaeliﬂity for

the quadriceps muscle length assessment in healthy subjects.
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2.6.6 Nerve tension measurement

Studies on reliability and validity of upper limb tension test (ULTT) has

been limited. Selvaratnam et al (209) examined the reliability of ULTT and found that the

0.94.

AULININTNEINS
AR TUNNINGAY



CHAPTER III

A prospecti conducted to determine the

incidence and ris

loskeletal symptoms. A

cohort of under low back pain in the

previous 3 months nsir l 1in \o estionnaire and physical
examination at baselin ' C 3 months over a 12-month
period. The study was approved ':::-;-,— ------- niversity Human Ethics Committee

20

(Appendix C).

’"—.E‘ |
[ | |

3.2 Participants

ﬁumwﬂmw g1

S1 ce the design of this reseawh is the cohort degln which studies thwldence of

ML N bbb d B Ll

computers, the number of the sample size can be appropriately calculated by the following

equation
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n, = (Za+Zﬁ)2 X Iﬁx r+1) , P= P, +rP, and r=n,
(Pl-PO)Zxr l+r ,
Where n, = Number of exposed group

ersus exposed group

ore, Z-score equals 1.96

0.90 Th \ , Z-score equals 1.28

e exposed group

\

on-exposed group

According to a study Tf ence. an ‘ nce of work-related musculoskeletal
T i ':.- ", .:

disorder at she der,_elbow and low back regions inoffice-w ,i_.é-f s, who worked with

._y,.

computer for morﬁan 0 h caled that the occurrence of work-

i

related musculoskeletal ‘aorder at those regi(l,in office workers was 23%, which was

ool VR ER 3 P BR e s

~found that office workers who WOI’keleth computer férmore than 20 hours pet week
I —It:-] @ﬂeﬁlsflf im Nk-lelited lugun a <:1-slr T atEJoulder
elbow and low back regions than office workers, who worked with computer equal to or

less than 20 hours per week. Although the target population of the present study was not
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office workers, postures or activities while working with computer were comparable. Thus,

the above mentioned information was used to determine the sample size for this study. The

ratio of number of exposed group and non-exposed group was set at 1:4 (r = 4).

Due to P isk (RR) = 1.5

Therefore 0.153

0.1686

Therefore, the number ed group required were 314 and

participants of _Vy:f"'”*‘""':’ ouf I~# ‘The total number of
L]

I
|
urthermore, non-response rate was

participants require

expected t bﬁ% o#‘: tal n mij of participants required, which were 314. Therefore,
the tota rolﬂ\ple remd rtY;]tu was 1, +;] fl]ﬂij
S A
YWIANNIUNRTIINEIAE

9

3.2.2 Study population

was 314 + 1,256 .

In this study, subjects were included if they were undergraduate students at

Thammasat University, aged between 18-25 years old and currently used desktop or
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notebook computers. Subjects were excluded from the study if they had neck, upper and

low back pain in the previous 3 months, had any known central/peripheral neurological or

musculoskeletal disorders, which were confirmed by a doctor, and had a history of upper

A cohort of undergraduate students was

assessed at baseline and prospectively we ﬂ nths over a 12-month period.

3.3 Instrumentation: ' \

B e,
A

3. ' i ] gstionna nsisted of four sections: individual,
computer-use related a osocial factors as well as musculoskeletal symptoms in the

3.3.2 A Myrin go atterson Medical, USA)

3.3.3 A Plurimeter '%?w-a} "rz

L1

3.3.5 Tape :i casure
i

3.3.6 Stopwat , )
Pwalgh Q/

AaaaEVINEINT

ARIANTA UM INGIAD
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3.4 Outcome measurement

3.4.1 Dependent variable

Dependent variable was musculoskeletal symptoms in the neck or upper back or

Figure 3.1 Defi tf_ 1 fj ack regions in self-

1
administered que II naire (211). i¥

ﬂ‘UEI’J‘VIEJ'ﬂﬁWEHﬂ‘i

Independent varlables

ARTREATUSAAT NN

nd physical examination. Independent variables assessed by using a self-administered

questionnaire included:
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a) Individual factors included gender (male or female), age, height, body
weight, year of study (1" to 5" year), chronic diseases (yes or no), field of study
(art/humanities or science) and frequency of weekly exercise sessions (regularly,

occasionally or never). ’ ’y

b) Computer-u: ctors in computer (desktop, notebook

or both), years of ¢ avera ge numbe ily computer use (hours/day).

ankles were po ¢ | ) ( - e questionnaire asked

puter screen, keyboard and

percentage time of computer u_-?ég u ainment as well as the percentage of
_ e _,_.'-_ b Bt

duration 5--..'m-----~---—-------~-------—-—-=--—---------—-------—-,-;-,--,:ﬁ’y' posture while

7 X

e

using a computer. m m

c) Psycho*mal factors included the i Mental Health Indicator Questionnaire

Bl b5 AIRYH ‘5 AR el st s

in the Tha1 population. The test coffsists of 15 questions assessing general.well being,

FOASNAUANIANEAL)..

question was rated by the subject according to four levels (0 = completely disagree, 1 =

somewhat disagree, 2 = somewhat agree, 3 = completely agree). Respondents were asked
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whether the statements applied to them during the preceding 1 month. The total score of the

test ranged from 0 to 45. The mental health score was scaled into three groups (less than 27

= worse-than-normal, 28-34 = normal, 35-45 = better-than-normal).

Independent variables ¢ ysical examination included neck range

flexio ﬂ)@, upper and lower extremity

of motion (flexion, exten

0 muscle endurance (neck

R \,\ bility (flexion, extension
] -and

raight leg raising tests).

muscle length (pec
extensor, neck fl

and lateral flexio |

3.5 Procedure
Step 1 - Preparation 7

Literature relevant t -;;?' /Was ‘,F A self-administered questionnaire for
data collection ‘was developed. Aft ”—";"":"ﬂ"f"—f'—"r ------- _:; onnaire, two experts

V.

reviewed the drafﬁqu 0 qmtionnaire. Questionnaire

was pre-tested by usn* a focus group, conmstm&ﬁf 30 undergraduate students, who met the

i HINYNI VI T

quest1onna1re was revised based on tlgrecommendatlorﬂade by the focus group
q I | l]uargaﬂrim oulm :a.lnla If] amglawﬂ‘ was
performed in the study. Each physical examination was standardized and two research

assistants were trained to help a research in performing a physical examination.
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Step 2 - Data collection

A prospective cohort study was conducted with a convenience sample of 684

undergraduate students. All students enrolled in Thammasat University, which is a large

public university in Thailand with

y/'nber of 33000 students annually. The

*The details of the study were

| ——

orced subjects gave consent in

subjects were asked if the
buted to each student by
hand. The researcher sstionnaire after a few days.
Subjects then underwe

60-minute single session to

complete.

Physical examination

Each patticipant und crwent a physical examination, conducted by a researcher

17 Y

according to standﬂize D 0 in%ied the following:

1. Neck rangesof motion assessment Active range of motion was assessed for neck
LS | V4

poen Bl b Lo i o o 19
U
1.1 Neck flexion: Slﬁject sat on chairf-leoking directly forward with the
' CE la.le@l ﬂiro] gumay m:.s]rgvﬂﬂr;:]da SEJ, level

with the top of the ears. A Myrin goniometer was placed on the Velcro strap above the tip

of the left ear. Subject was asked to flex the head forward as far as possible, bringing the
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chin to the chest as shown in Figure 3.2b. The examiner recorded the degrees of neck

flexion.

1.2 Neck extension: Subject sat on chair, looking directly forward with the

of the left ear. Subje tend the | ead ba ard as far as possible as shown in

Figure 3.2¢c. The

()

Figure 3.2 Neck flexion and extension range of motion assessment. (a) Neutral position, (b)
8 A =)

RN EVINWEINT
R ANNIDLIAANE AL,

the neck in a neutral position (Figure 3.3a). A Velcro strap was fixed around the skull, level

with the top of the ears. A Myrin goniometer was placed on the Velcro strap at forehead.
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Subject was asked to move the right ear to the right shoulder as shown in Figure 3.3b. The

examiner recorded the degrees of neck right lateral flexion. After that, subject was asked to

move the left ear to the left shoulder as shown in Figure 3.2c. The examiner recorded the

degrees of neck left lateral flexion. = ' ’

1S ‘.‘lmf
]

..--:.-r.ﬂ'-r ry 4 -r

o L T .--.\*

el
+?"J""“
f..‘l

(a)

3

-F
il S

C motiol sessment. (a) Neutral position, (b) Right

Figure 3.3 Neck lateral ﬂex1o T2 F’g
f" R

']

y

1.4 Nicl&tation' Subject sat E};"hair looking directly forward with the

nmﬂu&QMSﬂﬁﬂﬂ%ﬂlmmw

the Velcro stra§ passed the ears. yr1n gonlometerﬁs Elaced on the Vélefo strap on

and c, respectively. The examiner recorded the degrees of neck rotation in each direction.
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ct lm prone on a plinth, with
their head and neck iritiﬁ supported over thefyl and arms alongside their trunk. A strap

ot B R UYL I Froir o

the ears. A Myrin goniometer was plﬁ:ed on the Velcré=strap immediately abové the tip of
E\’l @Lﬂq fa;l juem Hum t:lgneYe] ﬂmanﬂ spine
horizontal position. The test was started by removing the support, then requiring the subject

to hold the head steady in a position with the chin retracted and the cervical spine horizontal
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as shown in Figure 3.5b. The test was discontinued if the subject terminated it because of

fatigue or pain, or if the subject lost more than 5 degrees of upper cervical spine retraction

for more than 5 seconds. The examiner then recorded neck extensor endurance in seconds.

2.2 Neek exor muscles endur&fe Subject lied supine, hook lying on a

o iy uﬂ@ it debebt st el el hpinacs 25

above the p11nth while keeplng the clﬁ.n retracted to the'hest as shown in Figuré 3.6b. The

JUIAND AN LANE INEL ..

examiner then recorded neck flexor endurance in seconds.
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Figures 3.6 Neck flexo

endurance muscles ass

the procedure described by Butler . Subj mne on the bed. Examiner depresses
-"' - ..-"" ;’ o

-
the shoulder gfa’a to stabilize shoulder ¢
*‘ il - : - 7

one examiner abdﬁd, laterally rotated

position maintained,

and cﬂended the subject’s wrist
|

and fingers and thensubsequently extends &?’subject’s elbow. The range of elbow

extensiﬂvugeai‘cm&migtwg& &mjd-humeral shaft,
medial eﬁond le and ulnar styloid. ﬁeasurements of élbow extension were fakeén with the

RS TTTaY
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4. Lumbar mobility assessment Lumbar flexion/extension was assessed by using the

Schober test, which measured the difference in the distance between 5 cm below and 10 cm

above S1/S2 in the neutral position (Figure 3.7a and b) and a position of maximum

flexion/extension (216) as shown ‘igure 3.7€ . Lumbar mobility in side-bending to
the left and right was e points of the tips of the fingers
eral bending as shown in

on the thighs in a ne

Figure 3.8a and b

dF

AULININTNEINS
AR TUNNINGAY
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7

e

cm below and 10m abov

. (b Smﬁng position, (c) lumbar
flexion mobility, (d) lrngextension mobility

AUEINYNITNYINT
RN TUNRINYINY
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ing “asses ta ing position for lumbar

3 , ' \\ side bending assessment

ams ing muscle length on both sides

Figure 3.8 Lumbar m

lt'E

mobility in side bendin

5. Muscle length

was assessed by the modlﬁed rhonas _‘, gss (21 d the supine active knee extension test

- v.._‘r-.,_ ==

(219), respectively
e— d
5.ﬂua ic uﬁt sat on the end of the

plinth, rolled back on i'le Enth and held both lﬁjs to the chest (Figure 3.9a). This ensured

o bbb L 3 AT o e

subject held the contralateral hip in n§x1mal flexion with-the arm, while the tested limb was
aE ’llﬁﬂﬂi\ m uﬂmufrlfg Yelxﬂ ’]GQ E!Iagle of

knee flexion. The stationary arm of the goniometer was placed on the lateral femur in line
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with the greater trochanter, the moving arm was parallel to the midline of the fibula in line

with the lateral malleous, and the axis was placed over the lateral condyle of the femur.

Examiners conﬁrrﬂ = he hi 0 beﬁ degrees (Figure 3.10a).

One examiner maintained the subject’s tested thigh against the horizontal bar. One of the
3in j e

examinﬂounﬁl \arma&rMO@nwr%Jea i?:l] sﬁes, and a second
Velcro strap around the proximal o os1te thigh for &tabilization. The subjeet was then

shown in Figure 3.10b. The angle of the tested knee was measured with the fulcrum at the
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lateral epicondyle of the femur and the arms of universal goniometer aligned with the

greater trochanter of the femur and the apex of the lateral malleoli.

Figure 3.10 Hamstring mu

muscles length assessmen

6. TrrA'Qf)‘emuscles enduranc ment Trunk extensor.and flexor muscles

endurance was asﬁsed according to ed Biering-Sorensen et al

(165) and Ito et al (1939 Rpectlvely

Al 1 hd NUNINHIRT e

plinth. The upper edge of the iliac crgts aligned with thie%edge of the plinth. A'strap placed
crlssl‘d:e])e@ Qea :E mr EJ mltgvexlaﬂoﬂeaa ﬂve the
level of T4 (Figure 3.11a). The test started by removing the support, then requiring the

subject to hold the upper body in a horizontal position as shown in Figure 3.11b. The test
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was discontinued if the subject terminated it because of fatigue or pain, or if subject lost

more than 5-10 degree of upper body horizontal. The examiner then recorded trunk extensor

muscles endurance in seconds.

(b)

Figure 3.11 Trunk extensor . (a) Starting position for trunk

extensor muscles endurance assessment, asure t of trunk extensor muscles

endurance

/
)
X mevﬁubject lied supine on a

plinth. Subject ﬂexediii[gld knee in 90 degreud flexed cervical spine until the inferior

o AL EL R BT A AL o e

support, then requiring the subject to ﬂ'z)ld the trunk in a‘flexion position, as shown in Figu
! |T::]|ea«q I]tlidm an,:l’a ﬂ E-! 'fa]ga ﬂ or if
their scapular touches the plinth. The examiner then recorded trunk flexor endurance in

seconds.
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Figure 3.12 Trunk fle

flexor muscles enduranc

relaxes the leg to Iﬂ'leré{ ured (Fi

with the knee extend shown in Figure 3. At the first point of reported stretch or
-8

gomometer

ama\mmummmaa

A 1neﬂfted the leg off the plinth
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12 months by telephone. The yes/no

question askediat.each follow-up was “Have vou experienced-any.néck, upper or low back

pain lasting more ﬁu 24

or low back pain for‘tﬁst two consecutive Wswns were defined as having persistent

o 3 LG ﬂf‘iﬂ e bl b b b i i
’Q RaenINmIINaL

oho reported neck, upper
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Phase I: Preparation phase
- Development of self-administered questionnaire

- Training research assistants to help a researcher in performing physical

v

Phase II: Data collection phase

examination

undergradua

¢ recruited to -

M - l‘k\\?\x
Sul f f \'\ Subject who have the

- Musculg etal s exclusion criteria

- Individual factors

- Computer-use

- Psychosocis

."’T" ‘ it .
L a3 lal s £

Fhe res ‘cherm b
Range of motion assessmg -;_.f' j1\_1,,:ell y
Muscle endurance assessméené:— Neck ai

‘.-".i"‘,u*' ;

Muscle length assessmient: foralis1 juadriceps and

runk muscles

Nerve ten asses

=

Y W&W%’mr"ﬁn‘ﬁ
QAR AV Y

back or lower back back or lower back

Figure 3.14 Flow of procedure through the study.
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3.6 Statistical analysis

Subject characteristics were described using means or proportions. The percentage

of missing data in all factors ranged from 0.2-10%. To retain the statistical power of the

database, missing data were handle g th ot-deck imputation’ procedure. A

respondent was selected andom fros C W]e study and the value for that
—

person was assigne ich this in 'ssing. This procedure was
conducted repeat sing val \‘\

Univariate ana significant differences in the

\\\ omplete (220).
incidence and persistence 0 h vario s individual, computer-related,
clinical and psychosocia

anicy sis was conducted separately

for those who reported usi omputer and both. The factors

included in backward stepwise

with p-value < 0.2 from 'v.wr-, aly

multivariate logistic regre: ssion analyses. The adjusted -odds-—rz [0S OR) and their 95%
\7 Y |
confidence 1ntervﬂ(9 1gni] ;I ance was set at the 5%
d

level.

ﬂ‘lJEl’J‘VIEWIﬁWEI’]ﬂ‘i
QWWﬁﬁﬂ‘imﬂJﬁﬂﬂEﬂﬁE}



CHAPTER IV

Six hundred gi agreed to participate in this study. One hundred

and sixty of the sontacted during the 12-

month follow-up T'he flow of number of

participants though mographic characteristics of

participants are prese i A1 Ost 1 ‘ ere female students. This finding

correlates with the University ~demographic ation, in which high female to male
LTI WA TN
e e o i -._n.:

ratios were reported

erage age of 19 years, with

-
> H‘
P

the highest respofise ound that students in

| " Pt
|| 1|
i i¥

health science areas were interested in taking part of the research more than students in

e SRR TN

per day. ¢

RN TUNRINYINY
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Convenience sample (N= 684)
- No spinal symptom in the past 3 months,

- Currently using desktop or notebook computer

J Subject could not be contacted (N =6)

3 month follow up

ubject could not be contacted (N =10)

6 month follow 68)

Jf f fff ‘ l&\\ t could not be contacted (N =46)

M/él.\\

ec ould not be contacted (N =98)

Remaini

v

Subject reported spinatpain : Subjects reported

-Developing neck pain no spinal pain

-Persistentigeck pain (N N 5171)

A ‘

-Developin r

ack pain (N= ' fjj

-Persistent upp ]

-Developing low b&pk pain (N=160)

FUEIMUNINYING
'a{imwﬁﬁmwﬁ NYINY
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Table 4.1 Characteristics of undergraduate students (n=524)

Characteristics n % Mean SD

Gender
-Male
-Female

Age (vears) 19.4 1.1

Year of study

-Year |

-Year 2

-Year 3

-Year 4

-Year 5

Field of study

- Art/Humanities
- Science/Health science

Hours of daily computer use 2.9 1.8

4.2 Annual in¢ %’: e pper back and low
I

back pain in ﬂergraduate student using desktop and n #I book computers

B P YT PR e

one year MIOW up. The sites of the sy ‘p‘-ptoms in order of incidence, were neck (46%) low

FRARATIH A B A B

neck pain had persistent neck pain. Thirty-three students (23%) who reported developing
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upper back pain had persistent upper back pain. Forty-nine students (31%) who reported

developing low back pain had persistent low back pain.

For those who reportedly used desktop computer, there were 130 (62.8%) students

order of incidence, were neck (4 ,- ipper back (23%). Thirty-three
. | ——
students (38%) wh ing neck-pain"k persistent neck pain. Twelve

students (21%) ot back pa \\- sistent upper back pain.

Eighteen student de ¢ W bac n had persistent low back
pain.

For those \‘ e were 225 (71.0%) students
who reported spinal symp g i the one D. fhe sites of the symptoms, in
order of incidence, were nec , %) and upper back (29%). Forty-six
students (30%). 'u'-—-—-'-'----—-'—"—--'--"-;—.-'-——- ------- ad persiste ‘neck pain. Twenty-one

A

1ad e sistent upper back pain.

i

-

students (23%) vx;ep or

Thirty-one students (?‘@vho reported develoai}g low back pain had persistent low back

- AUBINININYINT
RN TUNRINYINY
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4.3 Risk factors for neck pain in undergraduate student using desktop computer

4.3.1 Development of neck pain

When performing unvariate analyses, factors showing p-value <0.2 were gender,

frequency of exercise sessions rance, positions of elbows, knees and

ankles during computer yboard and mouse as well as

mental health statu her analysis. Multivariable

logistic regression analyses re Tcise sessions, position of

keyboard were associatg

Female student eck pain than their male

N\

counterparts (adjusted OF

Frequency of exer S ses three categories (1= regularly,

2= occasionally, 3= never). Never iseingi
r e p e -—‘L“ - R o

of developing neck pain compared
e ,

to regularly exe: ¢is e (adjusted OR =3.60, 95%CT=1.13-11-44)— J ~d
\ 7 Y )
Self-ratedﬂbo d ee ii-:j els (1 = suitable, 2 = too
S 1

high, 3= too low). Stl‘!egreporting that the kﬁoard position was too low were at lower

risk of @runﬂvaimegamﬁm&gm@d position to be
%CI 'EO.09-0.

SR NYa Y

~suitable (adjusted OR = 0.2
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Table 4.2 Incidence of neck symptoms in undergraduate student using desktop computer
and adjusted odds ratio (OR dj) with 95% confidence intervals (95% CI) with respect to

factors in the final modeling (n=207)

Factors 95%CI P

Gender
- Male
- Female 1.24-5.34 0.012*

Frequency of weekly

exercise sessions

- Regularly
- Occasionally 0.57-3.13 0.507
- Never 1.13-11.43 0.030*

Ankles are positioned at
90 degree angle 7
- Yes — 1.00

- No - T : 1.75 0.94-3.25 0.079
Keyboard heig __ .
- Suitable -. k. 162 .r‘

I (;.69-4.71 0.233

Lu

- Too high , .80

5 (20 8)

T MO REAN3

Pers1stence of neck pale

q RAATAUNRA TN e

neck right and left lateral flexion range of motion, neck flexor endurance, neck extensor

- Too low 0.09-0.83 0.021*

endurance, year of computer use, percentage of computer use for entertainment, positions of
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ankles during computer use, whether they had upper back and arm support characteristic of

typing, positions of keyboard and mouse as well as mental health status. Thus, these factors

were selected for further analysis. Multivariable logistic regression analyses revealed that

neck extensor muscle endurance were ass ated v ) persistent neck pain (Table 4.3).
Neck extensor mus 1 ategorized into two groups (1= > 522 sec, 2
= < 522 sec). Studen ad _ne ; eng 2 sec were at greater risk of

persistent neck pe andithos , xte endurance > 522 sec

¥

AULININTNEINS
AR TUNNINGAY
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Table 4.3 Rate of persistent neck symptoms in undergraduate student using desktop
computer and adjusted odds ratio (OR, clj) with 95% confidence intervals (95%CI) with

respect to factors in the final modeling (n=207)

Factors 95%CI P

Neck Rt. Lateral flexion -7 -—
- > 44 degrees
- <44 degrees .
0.21-1.10 0.083
Neck extensor mu
endurance
-> 522 sec
- <522 sec - 1.06-6.05 0.038*
Ankle is positioned at
90 degree angle
-Yes
- No 0.99-6.10 0.054
Keyboard height .

- Suitable i v |r‘

- 0.78-7.15 0.127

- Too high " : 37
' I¥

1(4.2) 0.18

T iLTEAiﬁ fl W%” WENT
ARIAINTUNNINGAY

- Too low 0.02-1.41 0.101
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4.4 Risk factors for neck pain in undergraduate student using notebook computer

4.4.1 Development of neck pain

When performing univariate analyses, factors showing p-value <0.2 were gender,

year of computer use, hours of dai 0 sef position of elbows during computer use,

r screen and keyboard. Thus,

these factors were analysis. Multiv logistic regression analyses

\\

revealed that posi ed developing neck pain (Table

'!.

4.4).

categorized 1n o0 two categories (1 = the
computer screen was po el \ yes 2 = the computer screen
was not positioned at a | 1.-.-;:_...-‘-. with yes). Students reporting that computer
screen position was not level A" Geye VS R er risk of developing neck pain than
those reportin- hat computer screen p ::". on was-level with-the (adjusted OR =1.72,

95%CI =1.09-2.7 !I
|

ﬂ‘lJEl’JVIWlﬁWEI’]ﬂ‘i
Qﬁﬂﬁ*ﬂﬂimﬂmﬂmﬂﬁﬂ
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Table 4.4 Incidence of neck symptoms in undergraduate student using notebook computer
and adjusted odds ratio (OR dj) with 95% confidence intervals (95% CI) with respect to

factors in the final modeling (n=317)

Factors 95%CI P

adj

Computer screen is

horizontal with the eyes
- Yes

- No 1.09-2.72 0.021*

Significance and OR i

4.4.2 Persis

When performing univariate. 10wing p-value <0.2 were year of
4 ‘-_ﬁf ol -'.i"'

study, body mass index, year of computer use, tions of computer screen, keyboard and
A
g

= a8

mouse as well as hab 3 these factors were selected

Y

for further ana Y s revealed that year of study

] - )

and positions of keyb oard were associated with pers1stent neck pain (Table 4.5).

IOV (TRt

were at hﬂner risk of experiencing aers1stent neck pa1 than first year studw (adjusted

pAbGN kB L IR1INYINY

Self-rated keyboard position was categorized into three levels (1 = suitable, 2 = too

high, 3= too low). Students reporting that keyboard position was too high were at greater
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risk of experiencing persistent neck pain than those reporting keyboard position to be

suitable (adjusted OR = 2.31, 95%CI =1.13-4.71).

Table 4.5 Rate of persistent ne in undergraduate student using notebook

computer and adjusted oﬂ___-___- adj) with"95% confidence intervals (95%CI) with

| ———

o (n=317
1"}\ "“'-E‘!..L

respect to factors i

Factors 95%CI P

Year of study

- 1Styear

- 2"year 1.10-5.77  0.029%
- 3"year 030321 0978
- 5"year 0 1.000
Keyboard height =

- Suitable 2 _‘E.’ii:l'-_" (e

- Too high s 13-471  0.021%

! e —————————
- Too low | F.'-_ _I_t_ 0. 3-2.17 0.557

Significance and OR

adj
|
W

ﬂ‘IJEI’JVIEWﬁWEJ’lﬂ‘i
ammnmumawmaa
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4.5 Risk factors for upper back pain in undergraduate student using desktop

computer

4.5.1 Development of upper back pain

When performing univariate analys . showing p-value <0.2 were gender,
year of study, neck flexio "Lu o ! @ance, percentage of computer
use for study, positi er during'compt er u hether they had arm and

\\
wrist support as bo d \ these factors were selected

for further analysis. arie / s\\ revealed that gender and
, \\ e .0).

Female students ha isk D er back pain than their male
counterparts (adjusted OR
Self-rated keyboard 0 ‘_2;‘{:"' '_, . 3 o three levels (1 = suitable, 2 = too
high, 3= too 1o 7 _Students_reporting_that_the keyboard poesition was too high were at
greater risk of exﬂenm g an t ;ll e reporting the keyboard

i

position to be suitable‘agsted OR=5.22, 95°/ﬂ—1 .94-14.08).

ﬂ‘lJEl’J‘VIEWIﬁWEI’]ﬂ‘i
QWWﬁﬁﬂ‘imﬂJﬁﬂﬂEﬂﬁE}
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Table 4.6 Incidence of upper back symptoms in undergraduate student using desktop
computer and adjusted odds ratio (OR, dj) with 95% confidence intervals (95% CI) with

respect to factors in the final modeling (n=207)

Factors 95%CI P

Gender
- Male
- Female VAT N6k 1.07-6.59 0.035*

Neck flexion

->52 degrees ' 229 (25 \

- <52 degrees ' 3 9l A\ - 0.26-1.09  0.083
Keyboard height ; .
- Suitable
- Too high 1.94-14.08 0.001*

- Too low ©0.32-2.76 0.902

o
-
Significance and OR , with 95%CI fre "“’r :

4.5.2 —— 4
N l\"

When perEning univa

year of study, neck l‘x.ﬂion range of motién, right neck rotation range of motion,

~GUHANEMANEINA.......
I EssahTIe s

Q/Iultlvarlable logistic regression analyses revealed that percentage of computer use for

showing :’Ij alue <0.2 were gender,

study and mouse position were associated with persistent neck pain (Table 4.7).
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Percentage time of computer use for study was scaled into two classes (1= <70% of

computer use for study, 2= >70% of computer use for study). Students who reportedly used

a computer for study >70% were at higher risk of experiencing persistent upper back pain

compared to those who used a <70%. (adjusted OR = 11.91, 95%CI
=1.94-73.12).
Self-rated mouse ifion.was >gorized .. o three levels (1 = suitable, 2 = too
high, 3= too low). Studen cpotting
/ L ",
of persistent upper back#pain‘than these reporting mouse " o be suitable (adjusted

OR =13.04, 95%

¥

AULININTNEINS
AR TUNNINGAY
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Table 4.7 Rate of persistent upper back symptoms in undergraduate student using desktop
computer and adjusted odds ratio (OR, dj) with 95% confidence intervals (95%CI) with

respect to factors in the final modeling (n=207)

Factors 95%CI P

Year of study

- IStyear

- 2"year (3% 443 099-19.13  0.052
rd ‘ ' % N

-3 year ) 0 0 0.998
th ; e | k \

-5 year 1.000

Percentage time of

computer use for study

- <70%

->70% 1.94-73.12  0.007*
Mouse height

- Suitable ———— 1.00

- Too high -1_'-1-.'- 304 2.83-60.11  0.001*
- Too low ﬂ' 1822 0.745

T

_— .
Significance and OR b ‘

T

4.6 Risk factors fo.I!‘i er back pain in ﬂdergraduate student using notebook

EUSIMENITNEINS
aw*‘lwﬁﬁ“ﬁmﬁnwmaa

When performing univariate analyses, factors showing p-value <0.2 were body

mass index, neck extension range of motion, left neck rotation range of motion, neck

extensor muscle endurance, year of computer use as well as habitual posture while using a
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computer. Thus, these factors were selected for further analysis. Multivariable logistic

regression analyses revealed that none of risk factors was associated with developing upper

back pain (Table 4.8).

Table 4.8 Incidence of uate student using notebook

computer and adjusted e intervals (95% CI) with

respect to factors e fig

Factors P
Neck flexion
->52 degrees
- <52 degrees 0.37-1.01 0.053

Neck Lt. Rotation
->71 degrees

- <71 degrees e a:;,-‘* 9-1.03  0.066

Significance and OR

4.6.2 Persglnce of upper back pain

AU TRENINHARE -

study, rlg upper limb tension, year of computer us &osmon of computvcreen and

e T

logistic regression analyses revealed that none of risk factors was associated with persistent

upper back pain (Table 4.9).
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Table 4.9 Rate of persistent upper back symptoms in undergraduate student using notebook
computer and adjusted odds ratio (OR, dj) with 95% confidence intervals (95% CI) with

respect to factors in the final modeling (n=317)

Factors 95%CI P

Computer screen is

horizontal with the eyes
- Yes
- No
0.95-8.94 0.061
Touch typing B -
Mol
(U

-Yes 6 i
o

- ¢
el

- No g S T 4 0.16-1.10  0.077

3 ¥
Significance and OR i with 95%CI fro ﬂ‘"ﬁf

4.7 Risk factors+for le Kk pain in underg sing desktop computer
il o 7:77
f s o
4.7.1 Dexelop A\

When perfo ing univariate analyses, factors showing pﬁlue <0.2 were frequency

i “WTJ Eﬂ RENTHHATG

muscle le th, trunk extensor endure?ce year of compute use, position of elbows during

PRABHRVRHIAAD I B B

posture while using a computer. Thus, these factors were selected for further analysis.

Multivariable logistic regression analyses revealed that left quadriceps muscle length,
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whether they had low back support and position of keyboard were associated with back pain

(Table 4.10).

Quadriceps muscle length was categorized into two categories (1 = <115 degrees of

knee extension, 2 = >115 degrees 41 xtension). Students who had knee extension

>115 degrees (i.e. tightner s of Quadr : sreater risk of developing LBP
S ————

-:\-\\' justed OR =2.50, 95%CI

Regarding low bé ; it Was'c: zed into two categories (1= having low

than those student

=1.22-5.10).

airs with no low back
support during comput WL grea i developing LBP than those using
chairs with the low back s (@ Busted OR ), oC1=1.60-6.77).

Self-rated keyboard po :!: Was categ Pinto three levels (1 = suitable, 2 = too

Rt

high, 3= too lew). Students reportin; g that keyboard position“was_too high were at greater

risk of experienci lrgl levelc portin; keyboard position to be

~ {]

W
suitable (adjusted ORi 3.32,95%CI=1.11-9. 9

ﬂ‘lJEl’JVIWlﬁWEI’]ﬂ‘i
Qﬁﬂﬁ*ﬂﬂimﬂmﬂmﬂﬁﬂ
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Table 4.10 Incidence of low back symptoms in undergraduate student using desktop
computer and adjusted odds ratio (OR, dj) with 95% confidence intervals (95% CI) with

respect to factors in the final modeling (n=207)

Factors 95%CI P

Year of study

- IStyear

- 2"year . 031-146 0315
rd J 1 My

- 3 year (48.3 9  0.98-6.84 0.054
th = | \"'

-5 year 0 0.999

Left quadriceps musc
length

- <115 degree
->115 degree 1.22-5.10 0.012%*
Low back is supported
- Yes e 1.00

-No 89 1 36 29 1.60-677  0.001%
Keyboard heig __ -
- Suitable Y Y}

- Too high .32 1 1.11-9.95 0.032%*

|

- Too low 24 6 (25. 9) 0.68 0.21-2.17 0.520

A Habitu

ﬁT Y87 ‘VIEWI@W B 7179

- Posture 3(21.4) 0 96 0.19-4.88 0 956
S ﬁNﬂ‘mJ AR INGIN L.

- Posture 5 2(22.2) 0.39 0.05-2.76 0.343

- Posture 6 2 0(0) 1.71 0.71-4.12 0.234

Significance and OR i with 95%CI from the multivariate analysis, *P < 0.05
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4.7.2 Persistence of low back pain

When performing univariate analyses, factors showing p-value <0.2 were year of

study, trunk flexor muscle endurance, left straight leg rising, whether they had arm and low

Table 4.11 Rate of persi ( '" in undergraduate student using desktop

computer and adjuste g rafio (OR. . ) With¥95 fidence intervals (95% CI) with

Factors = _ ---a-r-—' )R . 95%CI1 P

Trunk flexor mu;cle
endurance ) )
-> 38 sec y T sg " ‘
- <38 sec '| 273 7_ 0.86-8.66  0.088
Lt hip flexion from SLR 7
->73d
-WELZUEI’J TIEWITW &3
13 (12.5) 074 0.93-8.03 0067

’Qﬁﬁﬂﬂﬂ“ﬂﬁm IINYA Y
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4.8 Risk factors for low back pain in undergraduate student using notebook computer

4.8.1 Development of low back pain

When performing univariate analyses, factors showing p-value <0.2 were left

Table 4.12 Incidence jate student using notebook

ce intervals (95% CI) with

computer and adjusted ¢

respect to factors in the fi

Factors 95%CI P

=

Percentage b)’

computer use for stﬁ

- <70% - i 296 90 (30.4) 1.00

->70% t i 21 10 4 2.22 0.90-5.50 0.084

mﬂumwﬂmwmm

-Yes 25(39.1) 1.00

Wmﬂﬂ?m N INg TN Y

56 (28.0) 1.00

- No 117 44 (37.6) 1.63 0.99-2.66 0.053

Significance and OR , with 95%CI from the multivariate analysis, *P < 0.05
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4.8.2 Persistence of low back pain

When performing univariate analyses, factors showing p-value <0.2 were right and

left quadriceps muscle length, right trunk lateral flexion, year of computer use and

Multivariable logistic regression ana of risk factors was associated

with persistent uppe

Table 4.13 Rate of pe ate student using notebook

\\

computer and adjuste ce intervals (95% CI) with

respect to factors in the final 1

Factors 95%CI P

Left quadriceps muscle

length N —Yy
e Y
- <115 degree y. 3 ‘
->115degree 197 | 093418 0077

Significance and OR Wlth‘()s%CI from the multivariate ana1y51s *P<0.05

ﬂUEI’JVIWﬁWEHﬂ‘i

T findings of the present st*iy are summarlzmgl Table 4.14.

ARIANN T UNIINYAY
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Table 4.14 Summarize finding of spinal symptom in undergraduate student using

desktop/notebook computer and risk factors

Type of Symptoms Significant factors

Region
computer
Neck Desktop
Upper back
Low back

“u -

Never exercise

board position self-rated as too low

/ % @ :i.. a{" ease neck muscle endurance

1 screen position not being

\ of student
E ’ \\ y d position self-rated as too high

board position self-rated as too high

\ gher percentage time of

puter use for study

- A mouse position self-rated as too high

L1

i o

—
) PSS —

iy |
T

y &'Ir! d position self-rated as too high

- Tightne i! ‘of quadriceps

- Low back not being support




CHAPTER V

The sampl i0n suggest : . .‘:.;\-\- ergraduate students were
required in the study. ‘ 7 V' i ent period (June 2009 to
January 2010), only on 1st % met rlterla and agreed to take
part in the study. te both self-administered
questionnaire and p-hys' hour, and was followed up for
one year. Various strategies *1-"“-"35 0 gi}’a ruit more participants, including
advertisements through the untvesity’s :_:_;I: papers and through public notices.
However, the "f}‘# ent period included
ould partr ,' a reason for a limited

the examination pE}d and se Sl

number of students pj‘u&ted in the study. Afother possible reason could be the fact that

o S EJe HANEDR, o e
CLWENIRIVE L ML

umber of participants in the current study was significantly less than that expected. The
small sample size may reduce the statistic power and consequently increases the probability

of type Il error.
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5.2 Annual incidence for development and persistence of neck, upper back and low

back pain in undergraduate students

The first aim of the present study was to determine the annual incidence of the

development and persistence of undergraduate students using desktop

e reported on estimates of

and notebook computc

prevalence rather t useful for assessing the

: an low back pain

aduate students using desktop and

notebook computers was hig] < Th incidence of neck pain among
e

undergraduate ‘stud ents in this study was higher than a previous s Fi (41). Grimby-Ekman

uppmback pain in Swedish

§
i
e

et al (41) reportﬁ the a

undergraduate students’ ‘wﬂe 15%. It is possib]ﬁ‘:‘bat the discrepancy between the previous

and preﬂ ueﬂs’ge mhﬂfmcj mﬂr :f]dmcﬁction during the
follow-up period and the deﬁnition‘of a_symptomatie case. Grimby-Ekmyet al (41)

llowledt eir subjects on a yearly basis, whire[s in this study subjects were followed up
every 3 months for one year. Data collection regarding disease every 3 months would

reduce a threat of recall bias. This bias may result in an under- or overestimation of the
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incidence. Also, in the previous study a symptomatic case was defined as an individual who

had experienced pain for a period of longer than 7 days while in the current study a

symptomatic case was defined as an individual who had experienced pain for a period of

greater than 1 day. Consequently, tk

The ann inci yack’ /pain  am g undergraduate students using
desktop and notebook . > of upper back pain in this study is

graduate students developed

A\

upper back pain. It is possible tha he-discrepe etween the previous and present studies
was due to the differences in the p m usculoskeletal symptoms. Chan et

2 A T bz k symptoms, which
alarmed participa_ﬂo cor il"" vhereas this study used a

iy

telephone call every‘ithree months to collebupper back symptoms. Follow up of

sl 3 ‘KIPEJ gl i ot 1 e

telephone call.

Qﬁqﬂﬁﬂ‘iﬁumﬂﬂﬂﬁﬂﬁﬂ
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¢) Low back pain

The incidence of new-onset LBP over a 12-month period in undergraduate students

using desktop and notebook computers was 31%, which is similar to a previous study on

5.2.2 Inci .ck, upper back and low back pain
a) Neck pain

Slightly eported new onsets of neck

\ »

pain, experienced persi eck: ipain - in. ' ate students using desktop and

notebook computers. Earlier : ies sh istent musculoskeletal symptoms were

quite common among young ‘0.’2;4:!-‘ o, (7R Grimby-Ekman et al (41) reported

52% of Swedish_undergraduat students ashaving ongoing ncck Jor upper back pain.

Hanvold et al (17E0 ed vho 1&p orted neck, shoulder and
li

upper back pain at ba?h had 3-fold higher rlﬂy)f reporting such symptoms at the 3-year

o Gh ) LF! &l b ded b 012y

persistent neck pain.

’QW'WﬁNﬂ‘iflJ UAIINYIAY
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b) Upper back pain

We found that 23% of students, who reported new onset of upper back pain,

experienced persistent symptoms in undergraduate students using desktop and notebook

computers. The incidence of persi ain among undergraduate students in

this study was lower than' et al (41) who reported that,

among 1,204 Swedi eck or upper back pain in

1 year follow up. ious and present studies

was due to the definitio ‘a symptomatic case was

defined as those ) ba regions while, in the

k region was defined as cases.

Since the definition of cases in the previous s (41) was wider than the present study,

greater numbers of cases may n- enific ious study than the present study.

=Y

c) Low bamml m

We found th? 31% of students, whoijported new onset of LBP, experienced

ol TEIRKITTFIE£ 1T TiaFo T S

Pers1stent LBP was quite common eﬁlong young population, ranging from 4%-20% (25,
ﬂ l/laeq ﬂZi m ylu]sgtlnﬂ:t:] a ﬂemale
nursing students without LBP at baseline and reported that 19% of students, who reported

new onset of LBP, experienced ongoing symptoms. Hestbaek et al (225) surveyed almost
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10,000 Danish twins born between 1972 and 1982 and found that those aged between 12 to

22 years with persistent LBP during the previous year had a 3.5-fold increase risk of having

LBP eight years later.

In summary, it is genera | pain is a chronic episodic condition

ﬂiing pain and disability (225-

| ——

226). Conceivably, st that undergraduate students with spinal pain may
become sympto ngla akeholders to pay more

n the impact of spinal

characterized by episodes

attention to the p

pain in adults.

5.3 Risk factors for the )t ‘r and p ence of spinal pain in undergraduate

student using desktop comp :‘; Y
et e T

5.3.1 Dev

The ﬁndinﬁsho

significantly correlated &he development ofﬁk pain whereas only individual factors

cns b - L s&l‘iﬂ‘i NEN2
g msawmm UAANYIAY

In the present study, we found that female, no regular exercise and too-low

3 pu@vuse related factors were

keyboard position were significantly associated with the development of neck pain. Female
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and no regular exercise increased the risk of developing neck pain while the keyboard

position self-rated as too low decreased the risk of developing neck pain in undergraduate

students using desktop computer.

Female undergraduate st top computer were at higher risk of
is higher among females in
both working an I ) he n may relate to gender
differences in anthropo igS. Evi : e suggest at wo ork in awkward postures
and using higher relati < g nime during ute use (92). In our study,
higher percentage of w ‘ oited working in poor postures compared to men
(75%). Wahlstrom et al (9 _ ., ~-=;=.-.;. higher muscular activity in the right and
left trapezius muscles and h_ e f perceived exertion in the neck and
shoulder than men w ng a c uter mouse during a te; lection and deletion
Y
task. The second ﬁsib ; as a mher background level of
physically demandm&-s orting activities. EV ce suggests that exercise or vigorous

RSTE R LY

physical act1v1tles may lead to lovsfr incidence of milisculoskeletal symptonis in male
nﬁr;]a auﬂ\ n‘ ihm H ma:a]lcﬁem E—L’] la ij in the
understanding of ‘‘pain.”” Females may be more sensitive to their bodily responses and

consider it more acceptable to report complaints (17, 228).
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The benefit of exercise for prevention of neck pain in undergraduate student using

desktop computer was observed in this study. The risk of developing neck pain was

increased 3.6-fold for those who reported no regular exercise. Previous studies showed the

positive effect of physical activi ck pain in undergraduate students. Katz

hours gave a lower risk i houlde | upper pain at 3 year follow-up.
However, incons ; 0-al gi t of pl ac ity or exercise on neck
pain among working po ion een repc % ildebrandt et al (31) found no

association between subjects participating in p) : 7ty in leisure time and neck pain.

be made with cautﬂ. m

A keyboard Irsjitan self-rated as too w decreased the risk of developing neck

common conception of “good compugr posture” often déscribed as a position in which the

AN AL AN LA EL..

the floor (229). However, Marcus et al (71) showed that keying with an elbow angle > 121

degrees while using keyboard was associated with lower risk of neck or shoulder symptoms
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in newly hired computer workers. Although the exact elbow angles while using a keyboard

was not measured in the present study, it is plausible that keyboard position self-reported as

too low may correlate with elbow angles of greater than 90 degrees. This hypothesis

warrants further investigation.

b) Persistenc

The resul or muscle endurance was a

risk factor associated dergraduate students using desktop

computer.
Students who h ) endu ¢ ‘ , H seconds were at greater risk
of persistent neck pain th &~who-had xtensor endurance time > 522 seconds.
¥
The finding was supported by previous stud 214, 216). Previous studies in a
e ot
general populatioft showed that subjects with neckpain-had-lower neck extensor muscle

o Y]

e

endurance than hemuy il; ple, ﬂ)ngitudinal study among

1,357 blue and white‘cﬁrs showed that sub'Ef}s with low static neck extensor muscle

A cross-sectional study among 55 s&jects with and without neck pain showed that neck
uIcl[ :rl\aeﬁrrlgamo‘urm;:l a\ Ycl ;I :(:]\pa H those
without neck pain (214). However, a l-year longitudinal study investigated muscle

endurance in 53 Australian university office workers and found that the incidence of neck
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pain was not predicted by cervical extensor endurance (79). It may be possible that a small

sample size was included in the study. Consequently, the type II error may occur.

Computer work continuously requires static contraction of neck and shoulder

previously identified as a risk factor for

ﬁBs low-intensity contraction of

e Ca2+ accumulation and

muscles (230). Sustained muscl

developing musculoskeleta

the neck and sho

poor blood circulation and an
ese pathological changes in the

1 pain due to the absence of
oxygenation and nutriti handed neck ¢ v,\ sor muscle endurance may

hypothetically prevent neck pain aimeng under : dents using desktop computer.

d

] -usﬁlated factors contribute

The ﬁndiﬁ shov

significantly to the &ment of upper ba ain whereas only computer-use related

wn Bl EJﬁfJa?flh&li!] WIS
0 W;l@iﬂjﬂa! UAIINYA Y

The risk of developing upper back pain in undergraduate students using desktop

computer was significantly associated with female and too high keyboard position.
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Female undergraduate students using desktop computer were at higher risk of
developing upper back pain than males. The results of the present study is consistent with

the findings by Hanvold et al (17), who found that a higher number of female technical

school students reported neck, er back pain compared to their male
counterparts. However, Ri 7 a higher proportion of male
dental students repo i 7 Mcompared to their female
counterparts. The i i\ ifficul whether gender actually

represents a true uppe isk- ' faet - not, altk everal previous studies

indicated that gender is/@ ri 3 the evelopme \ sculoskeletal pain (39, 52,

A keyboard position ol .’_ AS-100 increased the risk of developing upper
back pain in undergraduate s udents; uis e computer. The results was consistent

with Faucett et @ D)V ated the relationship betw /ECh upper torso symptoms

Y

and a computer ﬂr’s P . amng 70 employees of a

newspaper editorial department and found thai}yboard height above elbow height was

addition, Mekhora et al (131) 1nvest1§ated the long-terdi‘effects of ergonomi€ intervention
nﬁkﬂhﬁeilﬂ u;rm lyblkﬂ gs]o:airtva\loa c::]ma ﬂ with
symptoms of tension neck syndrome. The authors found that neck, shoulder, arm, upper and

low back discomfort significantly declined when the keyboard level was adjusted to suit the
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individual’s comfort. However, in the literature, there is lack evidence over the EMG

measurements on the association between position of keyboard height and muscle of upper

back. Thus, the association between position of keyboard height and muscle of upper back

\W% ' i i . r use for study and too-high

mouse position elevate istent upper n undergraduate students

A higher percen 3 , er.use stud: creased the risk of persistent
sktop computer. There is no direct report
computer use for study and the

about the relationship betwee en. mw,

persistence of upper back pain among undergraduate students. T hypothesized that high

\__J
percentage time omm at

lemu of assignment on time.
The pressure to generiie work on time may con&’:}ute to the persistence of musculoskeletal

oneflol IRHUIT NS DT e

study may increase stress, Whlcl“ induces changéswin blood pressuré,. peripheral
eﬁa::lna Qﬂ.i mn;(luﬂ ::1]1:3 nrﬂl:;laathﬂnental
stress increases muscle activity (235) and the force applied to performing physical activity

(236), which compounds physical load to body structures and consequently increases the
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risk of musculoskeletal symptoms (34, 237). However, the pathomechanism of such

hypothesis is still unclear (34). Alternatively, students who reported a higher percentage

time of computer use for study may be exposed to the static prolonged sitting in poor

posture. Previous studies reported ip between sitting duration and self-

reported neck, upper limb r work usually results in poor
sitting posture for es thoracic kyphosis and
decreases lumbar pression of the anterior
annulus and the nucl : 1 1i \, as well as stretching of the
posterior annulus of i i ing c ] *- er1 ligaments and muscles
(239). According to th ; ¢ "‘, cxternal loads apphed to tendons during
repetitive work will elongate the ;.::. e micro-tears in the tissue. Repetitive
computer use may lead to o=uu‘. c. for] ote recovery. Consequently, a residual
strain develops ir the | creates- flammat Ve .ponse in the tendon

(44). Lack of mo‘men d

intervertebral discs aniipoor blood supply to mwe (141). Evidence suggests that sustained

et TETGRTILTECT TiaTak- S

sitting also induces the shortening oﬁome muscles, suchuas the abdominal and hamstring
uIcl[s,;] Q g etgltejngmv Hms’s]cﬁsyalﬂs:] a iEJsult in

altered biomechanical loading of the spine during movement (143). The adverse effect of

di ctimof fluid exchange in the



98

prolonged sitting accumulated over years may predispose the spine to injury during forceful
loading.

A mouse position self-rated as too high increased the risk of persistent upper back
pain in undergraduate students -- g ( s Op ¢om r. Andersen et al (122) demonstrated
that prolonged force apli d to p o %ﬁd non-neutral postures are two

e

1 .n usculoskeletal disorders.

e PO u behind the keyboard and

50 mm above the resting ace of the' ke \ his position, trapezius and medial

risk factors that ma
The non-optimal pos

deltoid muscle a d to reduce blood circulation

ity i

to the muscles, decreasir 1oval of wastes, which can lead to

muscle fatigue and pain (107

The ﬁndi\E demo dmpufei-use related factors were
[i

correlated to the devﬂog:nt of low back pa o risk factor was identified as the risk

sl mmm SHYINS
’Q’mﬁNﬂ‘iﬂJ UAIINYIAY
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a) Development of low back pain
We found that quadriceps muscle length, keyboard position and whether a chair

used during computer work had low back support were risk factors for the development of

)o computer.
&i ipe risk of developing LBP was

low back pain in undergraduate s

elevated 2.5-fold for ess. Our data showed that

' unﬂmat decreased quadriceps

agreement with a\ﬂrlie S|

flexibility was associ?e(ﬁ‘with the developmenﬁ&f low back pain in high school students.

Structu(ﬂfi(;u E] Qeﬂ&%@oﬂisﬂhﬂiﬂgﬁgm discrepancy
and lengﬂ;ﬂof quadriceps and iliopsozlg muscles, have beén.found to relate to thesoccurrence
fﬂ alﬁﬂaﬂ ojhguo;l)m :J]xt:)lemhﬂo:n]ea cﬂges in
the pelvic tilt affect the size of the lumbar lordosis as all the parts that are associated (182).

Because the quadriceps muscle attach to the pelvis, tightness of the quadricep muscle may
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increase lumbar lordosis. Excessive lumbar lordosis generates amount of forces on posterior
articular joints and probably excessive mechanical stresses on the discs, connective tissues

and muscles, consequently leading to low back pain (182, 241). Christie et al (242) found

yniﬁcantly increased lumbar lordosis

that patients with chronic low b

compared with healthy sub

as a risk factor fo i ergradua sing desktop computer.
In the literature, there i idence over the as: ti ctween low back support
and low back pain. v humber of hypothese xplaining the advantages of

use of a backrest. i i i : g a chair backrest or lumbar support

reducing the lumlﬁlo ,

lumbar lordosis and iliereases comfort (244-24(&’Maintaining spine postures near a neutral

e U RUNIHYART e

upright posture are important factors ﬁ preserving backMigalth and preventing EBP (247).
q l l ,.1 ﬁﬂrﬂ)nj m ;J mﬁflrlr:l n rEJo:lﬁ 'E'lBP in

undergraduate students using desktop computer. In the literature, there is a lack of evidence

2 Cthith backrest maintains

over the association between position of keyboard and low back pain. In computer work, the
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neck and shoulder regions are often the most common location of discomfort. Karlqvist et al
(248) reported a neck/shoulder monthly discomfort prevalence of 45% compared with 32%

for back and 30% for forearm/hands. Hakala et al (50) observed the association between

neck, shoulder and low back pain se. The authors found that pain while

working with a computer i ﬁ and shoulder than low back

regions. However, aftel ation of workstation which

\ discomfort reduction was
in the low back region ; 2 \\ c on in other areas was a
function of the i 1se the

p cx system, adaptation of

included monitor,
individuals to any inte ion wi 0 \ nents of anatomical segments

5.4 Risk factors e deve : C ence of spinal pain in undergraduate

student using notok ,
& U INYNINYING

Q e fi dlﬁ %m te -uﬁ a wa y i cantly
qssoc1ated wi e development o neck paln ereas individual and computer-use related

factors were significantly associated with the persistence of neck pain.



102

a) Development of neck pain

We found a relationship between computer screen position and the development of

neck pain in undergraduate students using notebook computer.

that computer screen p ‘5. 'S a ‘ user comfort (108, 249)
Low computer s 0 4\5 \ ard posture, which in turn
increases neck and shoul sclé detivities (6144107, 1 gll. . Head forward posture also

results in stretching of lig B capanie I othe ctures around the neck region

(108). On the other hand, highr 0 u- c esults in the neck being more erect

and a more backward-leanin; ¢ trunk position (116). A simultancous increase in muscle
N Y )

activity of the neex -"-r,! as been reported in this

posture and prolongef computer use in this ﬁsition may be harmful (65). Evidence

e WL wm il o iam 17

118).

’QW’mﬁﬂ‘iﬂJ UAIINYIAY



103

b) Persistence of neck pain

Factors associated with the persistence of neck pain in undergraduate students using

notebook computers were year of study and mouse position.

The risk of persistent for the second year students using

eﬁs. Ndetan et al (27) examined

| ——

notebook computer in com
the prevalence, distri usculoskeletal injuries to
the low back, ha 1 ‘ ‘ ' : tudents and found that
\ g the first, third and sixth
\\ her student populations. To
our knowledge, this stu first st dy dembr ating \. year of undergraduate study
may be of importance for

developing viable preventive strategies in young population. Further study is

needed to better-Understand how a year of study exposure int etacis with each other in

v;'

causing persistent ﬂk pa

A keyboard pamtlon self-rated as too hlaJmcreased the risk of persistent neck pain

. ﬂum NN IR S s

studies (109 131), which found tha higher keyboard‘height (with respect ‘fo'the elbow
' eH lv:]s aoﬂeniﬁrwetukm :e.l:gppnaEJ a:;] ﬁr aremity

discomfort.
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5.4.2 Development and persistence of upper back pain
The findings showed that none of investigated risk factors was associated with

developing and persistent upper back pain in undergraduate student using notebook

ol lack o&ﬁrboard and screen position of
L —

Crease stre __
likely to result in increased'disgomfort in t -*— - In this study, there was

no association between's ; . upper back pain. It is

Varlus places, which may
scle load.
\

computer.

Previous studies indi

notebook computer _app 4"to neck and shoulders and

possible that students

increase variation of wor

The findinag OW at nor actors-was-assoe ated with developing and

persistent low bacﬁin 1

evidence of the asso@t'g between notebookﬁgjnputer and low back pain. The possible

e B LN N TN e
AN INARIING A Y

r notebook computer. There is a lack
4
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5.6 Proposed mechanism of development and persistence of neck, upper back and low

back in undergraduate students

The results of current study found that individual, computer-use related and clinical

factors are potentially risk and the development and persistent of

musculoskeletal pain i s that there have been some

Computer-use J .HJI o play e in the development and
1 of relationship between
musculoskeletal disorde : A adapted fi WahlstrOm (Figure 2.1), is then
modified to accommodate the findimgs of c udy (see Figure 5.1). In the new
model, physical demand, der1 ed fron ippg} oni ich as workstation ergonomics, is the
risk factor that ¢ 01 pain. For exam le an inappropriate

workstation, incluﬁ mo:

influence physical loai"bgorcing an individua]i"hold an uncomfortable posture. Evidence

vl ol L e o o

tissues and cause muscle tensmn wefkness and fatigué~When load applies otthe shorten
hﬂ ,.l @ cﬂsrp]lrj SH us loalel!tal QEJ (4;7]

Individual factors, such as gender, year of study, physical exercise, neck extensor

on aﬂell as back support may

muscle endurance and quadriceps muscle length, contribute to musculoskeletal pain.
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Individual factors may affect physical load, which subsequently influence the pathway of
musculoskeletal pain in undergraduate students. Therefore, the role of individual factors on

influencing physical load is highlighted in the new model.

No psychosocial factor a significant role for developing or
computer. While there i i i mber within psychosocial
dimensions contri ' loskeletal symptoms in
adults (52, 221), evide 1 : " . o ulation is far from conclusive.
Grimby-Ekman et al (4 ) el for developing neck or

upper back pain and f ‘ 1ec) n in Swedish undergraduate

students. However, Hanvold et al- ; 1 3t 0 _association between stress level and
incidence of neck pain durin 3! f_, V. up g technical school students. Only one
earlier study ""n (25) 1n ted the association betwee psychosocial status
and the prevalencmf B! ram that higher stress is an
independent predlctoi- of new onset LBP. the findings, a selected group of

o 9 ?ﬂ&‘i{ﬁ oA Vbl b s

development and persistence of muS(ﬁloskeletal pain in‘the target population‘of'this study.
H:.l]ora qyﬂ i m budmle 1:1um ﬂ(’] a El!umble
explanation is that the TMHI-15 employed in the present study may not have been sensitive

enough to detect subtle differences.
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Even though this study found no direct relationship between psychosocial factors

and spinal pain in students, it has been found that the percentage of computer usage for

study is a factor that increased persistence of upper back pain. Computer usage for study

may affect your mental statu

consequently, increase the

Compute

work

Muscle

tension/fatigue

A\ 4

Micro

trauma/damage

¥

Insufficient

recovery period

!

Musculoskeletal

symptoms

AT T T

computelq'ork in undergraduate students. Solid line defined as significant relationship.

TPRIREATOLMAINGINY
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5.6 Clinical implication

The health of undergraduate students deserves consideration because they are future

workforce. Consequently, preventive measures aimed at reducing the occurrence of spinal

®  When working with ﬁf‘;;": r for al here should be changes in postures
. et A

Or brie » ;}Wﬁiirﬁi‘ L. Occasionall -

S ]

® When wor g with a co ackrest should be used.
i =)

i

® Stretching of ﬂﬂ:eps muscle should beregularly performed.

AUTNENINEINT
TIUURIINYIAY

q ® A computer screen should be appropriately set so that the upper frame is at eye

level.
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® For students who frequently use a computer and keyboard, the keyboard should be

positioned so that the elbow is at a 90 degree angle.

® There should be education concerning key principles of how to appropriately use

the computer, especiall

5.7 Strength/Limitati mr study

and clinical factors, fo i ioh {0 ent and persistence of spinal pain.

The information rega ot relativ , ‘-'--;,‘L een such factors and the
development and persiste of spinal pain % ‘ 1 for stakeholders in decision

making about prevention and treatment Q i in undergraduate students. However,
T - ':'.-' g )

L

the current s l-”-;ZiIrqh-sxnlqnl-ul-n!n-uijium-iiln1=;liiliiiéiii%ijz.?= eral biopSYChOSOCial

N
L)
s

factors and the diaB)sis of s

Future studies should ,‘bﬂer the inclusion of @ctive information in order to increase the

qnot cai]e‘c_‘id in thiﬁftuﬁ l;yjther stgly should at'h]erﬂ inform tion’i_ri orderto enhance
qn erstandlngegarding th %n&é !etween Aya]tors and ﬁcuﬂ@letal

symptoms in undergraduate students. Third, TMHI-15 employed in the present study may

/hich m have led to inaccuracy.

not cover all domains of psychosocial factors. Further study should include other important
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psychosocial factors. Forth, the sample size in this study was small, which may reduce the

statistic power and consequently increase the probability of type II error. Last, the subjects

in this study were recruited only from one university. Thus, generalization of the results

from this study to other undergr | ions should be made with caution.

AULININTNEINS
AR TUNNINGAY



CHAPTER VI

Y,

In summary, 2 amp wdents reported neck pain
during a 1-year peri 00 eXp “}S ""-"i . neck pain. For those who
reportedly used ; is sample porte >ck pain, of whom 38%
experienced persi ‘or thos . ‘ \\\ otebook computer, 48%
of this sample re “of “wh 0% experienced persistent neck pain.
According to the resu ‘ Aincréased risk ]1. development and persistence of
neck pain in undergraduate sfidents—usin p and notebook computers, including

J’_‘"JT_.;

d
female, 2" year of s muscle endurance,

computer v : hoard position self-rated as

) , U

too high whereas ke board position self-rated as too low decreased risk of development of

= i ﬁl“gﬂﬁ WE1N72
9 RARIATUNBIINGI AL

year period, of whom 31% experienced persistent upper back pain. For those who

reportedly used desktop computer, 23% of this sample reported upper back pain, of whom
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21% experienced persistent upper back pain. For those who reportedly used notebook

computer, 29% of this sample reported upper back pain, of whom 23% experienced

persistent upper back pain. Female, keyboard and mouse position self-rated as too high and

a higher percentage time of co dy are significantly associated to high

development and persisten aduate student using desktop
computer whereas n eloping upper back pain in

31 % of this sam ergraduat idents reported P during a 1-year period,

eportedly used desktop

computer, 29% of this samplerep B l of wh \‘ perienced persistent LBP. For
aler \
those who reportedly used notebook compuie of this sample reported LBP, of whom

e tightness, the low back not being

f," ; .
31% experienced per51stent L P im-u a ,i‘”
dl

Supported dur g computer work and a keyboard position-—seli

significant risk facm for i

computer.

b LU ANYNT WA T

neck/low back pain among undergrad‘ate students is a stfong one. Certain aspects related to
omgsﬁrﬁimcj rGHchM&;a nﬂti’r:! lﬁ, ﬂer and

low back pain in undergraduate students.

2}, 1 as too high was a

Ay

g adme students using desktop
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APPENDIX A

TEST FOR RELIABILITY OF

D QUESTIONNAIRE

A test-retest desion was used to int Stlgwf outcomes from the self-
administered queM | ‘h‘\ icted in 20 undergraduate
e asked to complete the

questionnaire twic betwe e first e econd sessions.

A I Data analysis

Yoindimis 2

-

The reliability of outcomes— from stionnaire was examined by using

correlation co' ien ] (IGC (1,1)) was used for

¥=”

continuous varia al and nominal data. A

i'l
4
level of strength ogsociation will be determined using the following criteria (1):

ﬂUEl’J‘VIEWIﬁWEI']ﬂ‘i

0.00to 0.25  Little orno relationship

ammmmumqwmaa

® (0.50t00.75 Moderate to good relationship

® Above 0.75  Good to excellent relationship
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A 1II Results

Of 20 undergraduate students, 20 (100%) completed the questionnaire twice on two

urements. The results demonstrated

ﬁ(l,l) scores ranging from 0.69

| ——

.00.. rrelation coefficient (ICC

[ables A.1-A 4.

Table A.1 The intraclas 3 Spearman’s rho (D) of

individual data (n = 20)

Factors The results of data

analysis
Gender 1.00
Age 1.00
Weight 0.99
Height 0.99
Faculty 1.00
Year of q wEJV] wgqnil.oo
H1story% u EJ i 0.73
History of surgery
AEeN TN IR

qlsorder/dlsease

Frequency of exercise sessions P 1.00

Frequency of regular exercise P 0.87
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Table A.2 The intraclass correlation coefficient (ICC (1,1)) and Spearman’s rho (D) of

computer-use related data (n = 20).

Factors The statistical analysis The results of data
analysis

Type of computer use 1.00
Year of computer use , @ - 0.73
Duration of computer use 0.75
Friday)

Duration of comp 0.83
Sunday)

First activity on compu 0.74
Second activity on " 7 | 0.61
Third activity on com ¥ 0.76
Percentage time for study b o » s , 0.60
Percentage time for entertai ‘ Tert o _ | 0.61
Feet on floor 0.97
Hip position 0.90
Knee position 0.89
Ankle position "+ 0.84
Elbow position L 0.79
Neck, upper and lomck support 0.86
Elbow support 0.79

QZEZ@‘UEI’J ‘VIEWI?W g9

Computer screen position

RN T NW’TW]EH&EI
q/Iouse position
Touch pad position p 0.61

Percent of mouse use on desktop ICC (1,1) 0.88




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

computer-use related data (n = 20) (continued)

151

Factors The statistical analysis The results of data

analysis

0.71
0.94
0.69
0.92
0.72
0.85

Factors - e stal analysis The results of data

| analysis

Mental health st fus - 0.81

y ]
AU ININTNYINS
RN TUNRINYINY
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Table A.4 The intraclass correlation coefficient (ICC (1,1)) Spearman’s rho () of spinal

pain data (n = 20)

Factors The statistical analysis The results of data
analysis

Have trouble (ache, pain, disco mi¢ ""1.&_ { 0.65
numbness, weakness) in necl -
or low back during the last3
Neck pain caused by 0.71
household, sports,
Upper back pain cau: - 0.89
computer, household, s ) '
or other
Low back pain caused s 0.79
household, sports, hobbie 713
Pain scale at neck 0.78
Pain scale at upper back 0.68
Pain scale at low back 0.79
Treatment 0.71

A III ConclusionE
It was cﬁuded thglt{lﬁf idrrrlurést]ere Tes‘aflnalre g)lvﬁd rfclilb%)utcomes

qﬁﬁﬁﬁm papInAY

Application to practice, pp. 523-38. New Jersy, 2000.
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APPENDIX B

TEST FOR RELIABILITY O E PHYSICAL EXAMINATION

A test-retest desig v as used to 1 esti@er reliability of examiner.
The reliability stud i wdergraduate stude i

criteria of the s
including neck r endurance, upper limb
nerve tension, tru ndurance, quadriceps and
. on twice with 1-day lapse

hamstring muscle le

between the first and second se ‘4‘=:

e Ten]
- o st

B I Data anal E
g JI
The statistic analysis was calculated by using SPSS for windows release 17.0.

UL LU AL S R

The formmd of ICC (3,1) was chosen‘Statlstlcal s1gn1ﬁcance for this study w@ased on p-

VAN URIZNYA Y

® (.00to0.25 Little or no relationship

® (.25t00.50 Fair relationship
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® (0.50t00.75 Moderate to good relationship

® Above 0.75  Good to excellent relationship

(&ed the physical examination

] neasurements. The results

B II Results

Of 20 undergraduate
twice on two sepai
demonstrated moderate ility of the physical e m ation with the ICC (3,1)
scores ranging from 0 oefficient (ICC (3,1)) of all

physical examination

Table B.1 The intraclas ion coetficie -1)) of physical examination data (n

Factors The results of data
- analysis

Neck range of ’hi’

- Flexion _E 0.84

- Extension ICC (3,1) 0.86

- Right lateral flexio € o | I 0.76
SR ANYENLINT -

- Right romon ICC (3,1) 0.72
o o f e

n
ETAINTUNTIINYNY

!Flexion ICC (3,1) 0.74

- Extension ICC (3,1) 0.76
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Table B.1 The intraclass correlation coefficient (ICC (3,1)) of physical examination data (n

=20) (continued)
Factors The statistical analysis The results of data
analysis
- Right lateral flexion 0.89
- Left lateral flexion 0.86

Neck muscle endurance ‘ ' .
- Neck flexor muscl( / o " D 0.74

- Neck extensor m 0.74
Trunk muscle endu

- Trunk flexor muscle 0.79
- Trunk extensor 0.75
Muscle length

- Right quadriceps muscle/ ) : ) ' 0.71
- Left quadriceps musc - e ‘ { ; . 0.73
- Right hamstring muscle 0.91
- Left hamstring muscle 0.89
Upper limb nerve ften i

_ Right upper [ Y errestemmone— et 0.72
- Left upper lim e te o 0.73
Lower limb nerve tension

- Right straight leg ralsfga ICW 1) 0.74

&Wﬁﬁﬁﬂ‘iﬁu UAIINYIAY

t was concluded that the physical examination provided reliable outcomes.
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THE STUDY
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APPENDIX E

PARTICIPANT INFOMATION SHEET

HUUMTLRII AT (Patient or;subject information sheet)
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APPENDIX G

CROSS SECTIONAL STUDY

G I ABSTRACT
Background Although dents alEfutuiey orkers, little attention has been
given to musculo
Methods A cr criptive questionnaire
distributed to 3545 ' s atla large publi e ity in Thailand.

Results The 3-mo eletal symptoms in the spine

wast30.9%:-C ) nptoms (22.3%) were the most
s .--_-_.l' '

frequently reported body regio ,' fowed |

attributed to computer

1%) and lumbar symptoms (10.7%),
respectively. '-: jle, higher undergraduate ; vear of the s tudy, c daily computer use for >3
hours and too-hg_ .“ >yboe usc I,' skeletal symptoms in the
spine. Better-than-no?al mental health status i&}ssociated with low prevalence of lumbar

ﬂ‘lJEI’J‘VIEWlﬁWEI’]ﬂ‘i

VConcluswns Musculoskeletal sym;‘ms in the spin€uattributed to computér use are
ﬂ'.]nﬁug m i m un:r-e] :sacm Hnl-t]ea Eﬂlce of

musculoskeletal symptoms in the spine among undergraduate students.
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G II Introduction

Musculoskeletal symptoms in the spine are common among office workers (1-2).

Previous studies showed substantial increase in the prevalence of neck and back pain among

office workers working for lo omputer (3-4). Computer use is very

common among undergra

: ytudents involved in prolonged
. | —
iencing up culoskeletal disorders (6-

computer work wer

eletal symptoms in the

spine among undergra mknown. a et al (8) indicated that 15-18 year
old high school

ikely to become adults with

such symptoms. dents wi a!\v usculoskeletal symptoms in

the spine may develop to be unhealthy future ers. Recognition of factors associated
with musculoskeletal sympto_!_ , 71 .-",SPE} ndergraduate students would provide

an Opportlll’lit "-F"i“"‘?’ '“?%’25’52"2”?’%‘==?"-'%=““=="'—IEEE!ZJ" tegICS tO mlnlmlze a
e Y )

number of unhealtﬂwo ke m

Musculoskeleiul ismptoms are assume be of multi-factorial origin, indicating

persistence (9) Female, older age an(ﬁow physical exerGise were related to a mere frequent
epl |o:l @ﬂ I] i m Mm :n.]eg m s&le:t:]%a ngpart
from increased computer usage (12), a previous study showed that students who had high

numbers of years of computer use were associated with high prevalence of upper extremity
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symptoms (7). Szeto et al (13) found that flexion angles of subjects’ cervical and thoracic
spine increased progressively while they used a notebook computer compared to a desktop

computer. Thus, type of computer may be another risk factor of musculoskeletal symptoms,

)chosocial factors has recently gained
oskeleta ﬁﬁﬁrgraduate students (14-15). In

particularly in the neck and uppe

much attention in the stud

adolescents, high ps s and depressive symptoms as well as poor mental
health status and & ) i) k.‘ ociated with musculoskeletal

symptoms in the épme ; ikely,tl _comp ay of individual, physical

and psychosocial facto Si -l-'- ; ve ent of musculoskeletal symptoms

The aims of this s o ) o-exa o month prevalence of self-reported
musculoskeletal symptoms in ‘the neck and low back regions attributed to

computer use; and (i) to determine the relationships between the pre alence of symptoms

d

and certain indivﬁal, 5 ciﬂactors in undergraduate

students. :
AULINENTNYINT

G III Material and methods ¢ =4

WD URNANE0AY.

undergraduate students aged between 18-25 years. All students were enrolled in Thammasat

University, which is a large public university in Thailand with an average total number of
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33000 students annually. A self-administered questionnaire was distributed to each student

by hand. The researcher returned to collect the completed questionnaire after a few days.

Subjects were excluded if they had had any known central/peripheral neurological or

musculoskeletal disorders, whic y a physician, and had had a history of

upper extremity, lower = study was approved by the
Thammasat Universi

The self- istere i irg i t ions in order to gather
~.., hosocial factors as well as

'\\\

k region during the previous

3 months
Individual factors de ‘r ¢ (mal female), age, height, body weight, year
] ; - \
of study (1" to 5" year), chr'_' discascs (y 0), field of study (art/humanities or

asionally or never).

ertebook, laptop or both),

Computerﬁ rela

years of computer use‘and average number of d&l‘ly computer use. Respondents were asked

their feet were flat on the floor and tﬁlr elbows, hips, Kilees and ankles were pdsitioned at
Oﬁr:e] (@oiyﬂjom Msm;] Qec;vrlpae::] ﬁelﬂte the
appropriateness of positions of computer screen, keyboard and mouse/touch pad during

computer use (suitable, too high or too low) and to specify the percentage time of computer
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use for study and entertainment as well as the percentage of duration using keyboard,
mouse/touch pad and a habitual posture while using a computer.

Psychosocial factors The Thai Mental Health Indicator Questionnaire (TMHI-15)

’Wag developed by Apichai et al (18) for

Thai p ion. F questionnaire was found to

—
possess a good reliabili d validity. The test consists: 5 questions assessing general

~| and supporting factors.

Each question was rateddb ot according to fou ‘\\l = completely disagree, 1

= somewhat disag I oree). Respondents were asked

was used to collect psychologic

assessing mental health s

well being, confide '

whether the statements applied to.the g 1 month. The total score of the

scaled into three groups (less than 27

= worse-than-normal, 28-34 = normal, = han-normal).

/15 “was measured by the

d

ormsymptoms were asked to

(7

standardized Nordm]ue i

specify what they thau%were the causes of symptoms (e.g., due to sports, a hobby,

they reported musculoskeletal sympt(ﬁ'ls in the spine inslie previous 3 months'and specified

PRAASHGATEARY
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Statistical analyses
The percentage of missing data in all factors ranged from 0.7% to 22.7%. To retain

the statistical power of the database, missing data were handled by using the ‘hot-deck

. ’ ,y aErandom from the total sample of the

iﬁin which this information was

missing. This proce d re ¢ ing value until the dataset

imputation’ procedure. A respo

study and the value for

o de .‘. significant differences in the
cach b

prevalence of sel tal Syr 9to \ ch body part (i.e. the cervical,
thoracic and lumbar r with arions.biopsyct

”‘h' characteristics. Chi-square
analysis was performed u ntingen es. The

dds ratios (OR) and their 95%

oistic regression models—weré.fused to assess the

associations betwﬁ the p ( a@biopsychosocial factors.

Backward selection p?écﬁﬂlres were used in tIWatistical modeling. Any factors with a p

o 3 83 UL IEL) D ot
However, we included gender and %ar of study in al*multivariate analysM order to
djlst[h’e]iaa gﬁd (j:amuylmf:r:l :ngden (glst:t.illiﬁ/ ﬂiﬁcant

level of each determining factor was adjusted using the Bonferroni correction procedure.

According to the procedure, a p value of 0.05 is divided by the number of factors added to
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the modeling procedure, and the new statistically significant level is then set as a p value

less than this obtained value. Adjusted ORs and 95% CI are presented for the final models.

All statistical analyses were performed using the SPSS statistical software, version 17.0

(SPSS Inc, Chicago, IL, USA).

G IV Results
A total o for a response rate of
73.7%. Of these, ee the inclusion criteria,

leaving a study pr pulati ents ographic characteristics of

There were 776 )-students wh orted musculoskeletal symptoms in the
spine during the preceding thre ' artly or solely attributed to computer
use. The sites of the symptoms, in order of prevalence, were-the :_"_ Kk (22.3%), upper back

(11%) and low ﬁ reg cnt Of ‘students who reported

musculoskeletal sym*ogin the spine exper&:}:ed musculoskeletal symptoms in more

- fUEINENTHEINT
ARARINTUARINGAE

When multivariate logistic regression was used and the Bonferroni correction

procedure was applied (with the significance level set at P<0.0028), gender, hours of daily
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computer use and keyboard height were correlated with complaints of neck symptoms

(Table G.2). Female students had a higher risk for developing neck pain than their male

counterparts (adjusted OR = 1.43, 95%CI = 1.14-1.80).

The average hours of ¢ y_was scaled into two classes (1 = <3

hours per day, 2 =>3 hou 7 eﬁly used the computer >3 hours

per day were at grea mpared to those who used

\\ 1.93).

of the keyboard height

the computer <3

a ¢, 2 = too high, 3 = too

low). Students reporting beard - wa high were at greater risk of experiencing

cervical symptoms than eporting the ard was placed at a suitable height.

Upper back regiom

When multivfi Eg logistic regressionﬁs used and the Bonferroni correction

ool L I ETE o s

year of study and keyboard height vﬁre significantly éoirelated with complaints of upper
ﬂ El]oﬁ(lﬂ ﬂ iﬂm um I.] ;adnij :\./llsa )ﬂ to 5"
year). The prevalence of thoracic symptoms was significantly higher in the 4" year students

than the 1" year students (adjusted OR = 2.81, 95%CI = 1.67-4.72). Similar to the neck
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region, students reporting that the keyboard was too high were at greater risk of

experiencing upper back symptoms than those reporting that the keyboard was placed in

suitable height. (adjusted OR = 1.63, 95%CI 1.19-2.23).

Low back region
When multi e Bonferroni correction
procedure was ap , the results revealed that
year of study, hours of i'use ar ' [ tus were strongly associated
N year (adjusted OR = 1.9,
95%CI 1.32:2.75) and 4 yalir stude s 5108, 95%CI 1.81-5.25) had an
elevated risk for lumbar s ;;?;----ms-;i car students. Mental health status,
measured by Thai Mental Hea : ;r?.'ﬁ“ into three categories (1 = normal, 2 =
T
better-than-norm

tal health status was
associated with dmeas d

m%s compared to normal
mental health status (?Ju ted OR = 0.63, 95%(&;46 -0.86).

ﬂumwﬂmwmm

GV Dlscussmn
Q I | g ﬁeﬂnr)] sgm Mlme,l-]ag nsﬂthflpﬁaﬂﬂted to
computer use among undergraduate students were quite common. The body region with the

highest 3-month prevalence of symptoms was the neck region (22.3%). The 3-month
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prevalence of upper back and low back pain was nearly identical (11% and 10.7%,

respectively). Schlossberg et al (7) found that approximately 26% of engineering graduate

students reported shoulder and neck pain attributed to computer use.

The analysis of the r the prevalence of musculoskeletal

rishowed that gender, years of

.. and mental health status were

of these factors were related to

symptoms in the spineran
study, duration of
significantly co

musculoskeletal sympt

Individual factors

In the presentr stu A sund tha L ' ere at higher risk for experiencing
neck symptoms than males: T m ding .‘EVi‘ CC t with previous studies indicating that
female studentshad higher prevalence of musculoskeletal symptoins.in the neck and upper

extremities than ﬂe cou

differences in anthrolr trics. Evidence SUgg‘ij- that women work in awkward postures

o} UHINYNI WEINT: v

higher percentage of women (81%) I9::ported workingdiispoor postures compared to men
74IA>I lla ﬂ njnm ufM:c]ea nnﬂ\e;:] ﬁ ader in

computer mouse use and found that women had higher muscular activity in the right and

D an%»n may relate to gender

left trapezius muscles and had the highest ratings of perceived exertion in the neck and
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shoulder than men when operating a computer mouse during a text selection and deletion
task. An alternative hypothesis is that, in many cultures including Thai culture, it is more

acceptable for women to complain of discomfort or pain than men (24).

\ yt on the prevalence of upper back and
ng thor. 1—/A was 2.8-fold for the 4" year

students in compari i . 1 of experiencing low back

Year of study was found t

low back pain. The risk o

sedentary lifestyles, the associ ‘_' i between ye and musculoskeletal symptoms in
the spine may relate to repe_:_t;_' —pro -.-— ng in poor posture. Previous studies
: AR

18P0 - ed neck, upper limb
-

)

‘ ooﬁtting posture for a long

reported a positi
Vi
and back pain (4ﬂ).
period of time (26). Sittin increases the thoracﬂ?}yphotic curve and decreases the lumbar
lordoticﬂv%)ﬂicgn m, gsﬂgnwsgoft]eﬂeﬁ annulus and the
nucleus pulposus of intervertebral dgcs as well as stréfehing of the posteriér/annulus of
Eﬂgaﬁcgoﬂglm ;Je;mi;lle’ra nﬂe:(l6acaing to
the tissue strain concept, external loads applied to tendons during repetitive work will

elongate the tendon and create micro-tears in the tissue. Repetitive computer use may lead
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to inadequate time for complete recovery. Consequently, a residual strain develops in the

tendons and creates a chronic inflammatory response in the tendon (28). Lack of movement

during sitting also leads to the reduction of fluid exchange in the intervertebral discs and

poor blood supply to muscle (2 that sustained trunk flexion reduces

the ability of the spine tor T longed sitting also induces the
shortening of some tring muscles, as well as
lengthening of ot n altered biomechanical
loading of the spine , ﬁ; : ' ~ e ect of prolonged sitting
rceful loading.

The more prono lumbar spine may be due to
slouched posture inducedr olok :, ed-sittin 1ng was found to associate with

reduced trunk muscle activi /s ad ion of load from active to passive

stabilizing struetur , lumbar may endure the > greals st mechanical stress

e rolonged sitting.
amp@uum NUNINYINT

Usmg a computer for >3 houﬁ per day increasé@the risk of experienéing neck and
‘Kc::] @ g ﬂ i mﬂuoirsl per'd Ia zy] LEJf::)lia/aEJecause

previous studies showed that computer use about 1 to 3 hours per day was associated with

during prolonged ﬁng 0

upper extremities and low back pain in undergraduate students (6, 12). The findings are
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consistent with previous studies showing that computer usage for >3 hours per day was
associated with upper extremity symptoms in undergraduate students (6-7, 12, 14, 21).

Hakala et al (10) found that adolescents who used a computer for >5 hours per day reported

at all. One possible inte My to prolonged sitting posture.

Self-rated perception of keyboard po: (00 high while using a computer
increased the risk of experien geck and U back pain. Evidence for the effect of

keyboard height on 1 symptom s fa | .L-* 33-34). Faucett et al

V. )

(33) found that hiﬁr o :

m height) was associated
with increased risk o?elzcak, upper back and upac:}extremities discomfort whereas Hunting

et al (3@\0“ tﬂlo@imﬂrmgﬁow&&}nfg} @ associated with
elevated risk of neck, shoulder and'érm discomfort. However, Mekhora et’al’ (35) who

discomfort among computer users with symptoms of tension neck syndrome found that

neck and shoulder discomfort significantly declined when the keyboard level was adjusted
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to suit the individual. The authors hypothesized that adjustment of keyboard level would
reduce the need to reach the hand forward and backward or to elevate the shoulder.

Therefore, less muscle activity would be present after the adjustment. Further research is

”1”) musculoskeletal symptoms can be
_’—4_

required before the effect of

conclusively determined. .

Psychosocial fac

Students who yrmal mental health status were at less risk of

N

A\

\ mental health status. The
ber within the psychosocial
dimensions contributes to ‘F ent of 7 ' letal symptoms (36-37). Smith et
al (36) reported that high _- H-e" .r o risk factor for low back symptoms

among medical’student: [S. DJIC] penmatt cf (-al (5/) Showe d-that-str i’h\ as associated with a

d
higher prevalence muec K/

ng ad-m:cents.

The precise Jn &amsms through w ich psychosocial factors are linked to

eoeiflh il UNTHEINT e

have been proposed to explain thg association betwiéen psychosocial facters and the
Epl.l amim@jam ;J j ] I.] ? ﬂu;;]stahﬂdverse
psychosocial factors cause mental stress, which may play an intermediate role. Evidence

indicates that mental stress increases muscle activity (40) and the force applied to
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performing physical activity (41), which compounds physical load to body structures and

consequently increases the risk of musculoskeletal symptoms (38-39). Another hypothesis

focuses on mental stress induced by psychosocial factors having direct effect on the

occurrence of musculoskeletal thomechanism of such hypothesis is
still unclear (38).

There are a s study that are noteworthy.

> related variable and

determined based only upon

First, in this s
musculoskeletal éymp
subjective info ) i 7 -' a ire studies should consider the
inclusion of informatio | j cxamina to increase the accuracy of
d severity of pain was not
collected in this study. Furthe 1 iy his information in order to enhance

understanding regarding the relationship between risk factors and musculoskeletal symptom

-
d
in undergraduate mde y ermecruited only from one

university. Thus, generahzaﬂon of the results éjm this study to a whole undergraduate

smdemﬂuum o Fbol b o el i o s

association between exposure and oicome to be exaniined. It is difficult to establish the
aHr:l;]o@pﬁtte]niomnutMquornaegeadﬂsign is

required to validate the findings of this study.
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G VI Conclusion

The current study found that self-reported musculoskeletal symptoms in the spine

attributed to computer use are common among undergraduate students with a high

proportion experiencing neck symptorn emale, higher year of study, daily computer use

for >3 hours and too-high  key sitions*are s'gniﬁcantly related to high
- ﬁ

musculoskeletal sympte ine. : mal mental health status is

significantly associated w ymptoms. Musculoskeletal

ﬂ‘IJEI’JVIEWlﬁWEJ’lﬂ‘i
Qﬁﬂﬁﬂﬂ‘immﬂﬂﬂmﬁﬂ
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Table G.1 Characteristics of respondents (n=2,511)

Characteristics n % Mean SD

Gender
-Male
-Female

Age (years) 20.3 1.2

Year of study

-Year 1

-Year 2

-Year 3

-Year 4

-Year 5

Field of the study
- Art/Humanities
- Science

Hours of daily computer u 34 2.4

AULININTNEINS
AR TUNNINGAY
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Table G.2 Prevalence and adjusted odds ratio (ORadj) with 95% confidence intervals

(95%CI) of neck symptoms with respect to factors in the final modeling (n=2,511)

Factors N Prevalence OR,; 95%CI P
Gender
- Male
- Female 1.14-1.80 0.002%*
Year of study
- 1" year
-2" year 1.08-1.77 0.010
-3" year 1.01-1.75 0.044
-4" year 1.01-2.58 0.044
- 5" year 0.25-7.01 0.747
Frequency of weekly
exercise sessions
- Never
- Occasionally 0.48-1.01 0.053
- Regularly 0.85-1.44 0.439
Hours of daily "+ =
computer use o : :
- <3 hours/day E 1397 63 (18.8 1.00 LIJ
- >3 hours/day 1114 297 (2 7 1.59 1.31-1.92 <0.001*
gt ) ‘VIEWITW 1173
degree ﬂ
- Yes 876 € 162(185) =, 1.00

AR NNl HIAN T2 RE B o

bow is supported
-Yes 619 109 (17.6) 1.00
- No 1892 451 (23.8) 1.33 1.05-1.69 0.020
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Factors N Prevalence OR,; 95%CI P
n (%)

Computer screen is
positioned at a
horizontal level with the
eyes
-Yes 1.04-1.56 0.018
- No
Keyboard height
- Suitable
- Too high 1.41-2.30 <0.001*
- Too low 1.09-1.91 0.010
* The level of statistical sigificanée after the onferromi corre ;.t\," was set at <0.0028

ﬂ‘IJEJ’J‘VIEWlﬁWEﬂﬂ‘i
ammﬂmumfmmaa
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Table G.3 Prevalence and adjusted odds ratio (ORadj) with 95% confidence intervals

(95%CI) of upper back symptoms with respect to factors in the final modeling (n=2,511)

Factors N Prevalence OR,; 95%CI P
Year of study S/
-1 year /b{)o
- 2" year . 0.76-1.49 0.707
- 3" year 0.93-1.92 0.114
- 4" year 1.67-4.72 <0.001*
- 5" year 0.15-11.14 0.818
Type of computer
-PC
- Laptop 0.92-1.64 0.161
- Both 1.51-9.87 0.005
Hours of daily
computer use
- <3 hours/day 1.00
- >3 hours/day 1.10-1.85 0.007

Hip is position et 411 S :-'-
v Y
degree angle

- Yes 3. 100

-No 1635 202 (124), 1.30 0.97-1.74 0.079

E’““ﬂﬁi’ﬁl ANBNININT

- Yes 00

-No 1892 & 226(119) g, 147 1.05-2.05./ 0.023
AN TUYININLAY

% Suitable

- Too high 431 68 (15.8) 1.63 1.19-2.23 0.003*

- Too low 337 49 (14.5) 1.51 1.06-2.16 0.023
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Factors N Prevalence OR,;

95%CI P
n (%)

A Habitual posture

- Posture 1 532 39(7.3) 1.00

- Posture 2 0.56-1.67 0.910
- Posture 3 1.09-2.42 0.017
- Posture 4 0.97-2.23 0.068
- Posture 5 0.64-2.27 0.536
- Posture 6 0.71-4.12 0.234

* The level of statistical si as set at <0.0038

¥

AULININTNEINS
AR TUNNINGAY
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Table G.4 Prevalence and adjusted odds ratio (ORadj) with 95% confidence intervals

(95%CI) of low back symptoms with respect to factors in the final modeling (n=2,511)

Factors N Prevalence OR,; 95%CI P

Year of study
- 1" year
-2" year 0.96-1.94 0.079
- 3" year 1.32-2.75 0.001*
- 4" year 1.81-5.25 <0.001*
- 5" year 0 0.999
Hours of daily computer;
use
- <3 hours/day 1.15-1.94 0.003*
- >3 hours/day
Feet are flat on the flo
- Yes
-No 1.07-1.87 0.016
Low back is supperted
- Yes ;‘_:JmZ;IE‘
-No = = 1.00-1.69 0.053
Mouse height E LI-I
- Suitable 1811 169 (9 1.00
-Toohlﬂugq Ylt] jw Ejzd'] ﬂcﬁlss 0.301
- Too lo ﬂ 3.25 0.010
Touch pad height

ﬂﬁjﬂﬁﬂ‘ﬁm ﬁ%?’?ﬂﬁlﬂ%@ e

- Too low 22 (8.7) 0.49 0.27-0.88 0.018
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Factors N Prevalence OR,; 95%CI P
n (%)
Mental health status
- Normal 1408 169 (12) 1.00
- Better-than-normal 774 0.63 0.46-0.86 0.003*
- Worse-than-normal 0.97 0.66-1.42 0.867

* The level of statistical significane edure was set at <0.003

dF

AULININTNEINS
AR TUNNINGAY
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APPENDIX H

TABLE OF ANNUAL INCIDENCE FOR DEVELOPMENT AND

PERSISTENCE OF SPINAL S VMIPTOM AND CRUDE ODDS RATIO

WITH 95% 1. DENCE INTERVAL
a f/
Table H.1 Incidence of developing ck symptoms.in undergraduate student using desktop

computer and crude odd ratio (OR) with 95% confidc vals (95% CI) (n=207)

Factors jjm m:::x\ OR 95%CI P

Individual factors

Gender
- Male
- Female 1.28-4.79 0.008*
Age
- 18-20
-21-25 0.51-3.94 0.600
BMI
- 18.5-24.9
-<18.5 1.17 0.63-2.17 0.626
->25 , B aiss 096  0.32-2.85 0.938
Year of study +." —_—, - e
- IStyear » 1 'ﬂ#. J
- 2ndyear 3.8 330 0.71-2.37 0.400
- 3rdyear . 29 15 (51.7) 79 0.77-4.13 0.175*
- 4"year 0 2.0 (0.00) 0.00 -
AU Ininiidny- -
Field o
- Art/Humanities 1.00

O} Wﬁtﬁ‘“ﬂﬂ‘im AT VY
Fr quency exercise
sesszons
- Regularly 39 11 (28.2) 1.00
- Occasionally 145 62 (42.8) 1.90 0.88-4.11 0.102

- Never exercise 23 14 (60.9) 3.96 0.63-2.32 0.013*
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Factors N Incidence n (%) OR 95%CI P
Computer use related factors
Year of computer use
-<4 18 7 (38.9) 1.00
-4-7 (47.6) 1.43 0.51-4.04 0.501
- 8-10 .5) 1.02 0.36-2.91 0.959
->10 0.73 0.19-2.81 0.642
Hours of daily computer
-<3
->3 0.46-1.51 0.645
Percentage time of co?nput
for study
-<70
->70 0.39-3.69 0.778
Percentage time of comp.
for entertainment
-<70 1.00
->70 0.64 0.30-1.36 0.270
Feet are flat on the floor
- Yes ',’-rgf 07 A, 7 ,
-No il 045137 0402
Hip are posztlon at it 90 deg
angle ' :'
- Yes i ( 36 (40.0) JI.I-' 00
-No 51 (43.6) 1.16 0.66-2.03 0.671
Knee are positione
- ﬁﬁﬁwawswaﬂnﬁ
-Yes 18 (31.6) 1.00
185 097352 0.082%
ammmmumqwmaa
- Yes 74 25 (33.8) 1.00
-No 133 62 (46.6) 1.71 0.95-3.09 0.080*
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Factors N Incidence n (%) OR 95%CI P

Elbows are positioned at 90 degree

angle

-Yes 64 22 (344) 1.00

-No 143 65 (45.5) 1.59 0.86-2.93 0.170*

Neck is supported

- Yes 2) 1.00

-No 2.63  0.53-12.99 0.308

Upper back is supported

- Yes

-No 0.67-2.11 0.562

Low back is support

- Yes

- No 0.43-1.33 0.394

Elbows are supportc

- Yes

-No 0.62-2.05 0.762

Forearms are supported

- Yes 1.00

-No 1.21 0.69-2.13 0.567

Wrists are supported

-Yes

-No " - 0.53-1.71 0.882

Computer screen” y

level horizontal with ll: eyes

-Yes " 100 37 (37.0) L

- No ‘i = ) 107 L) (46.7) 1.49 0.86-2.60 0.162*

~AUEINENTHDD

- Suitab e“ 7 43. 1.00

- Too high 2 12 @mD 175 070489 0231
QAN THANA TN vy~

qM s height

- Suitable 154 65 (42.2) 1.00

- Too high 38 19 (50.0) 1.37 0.67-2.79 0.387

- Too low 15 3 (20.0) 0.34 0.93-1.21 0.107*
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Factors N Incidence n (%) OR 95%CI P

Duration of keyboard use during

desktop
- <70% 201 85 (42.3) 1.00
->70% 6 2 (33.3) 0.68 0.12-3.81 1.000

Duration of mouse use during

desktop
- <70% 1.00
->70% 0.69 0.34-1.42 0.374

Duration of keyboar d use
laptop

- <50%

->50% 0.39-1.86 0.844
Duration of mouse use durii
laptop
- <50%
->50% 0.45-2.02 1.000
Duration of touchpad use
laptop
- <50%
->50% 0.26-2.07 0.617

Touch typing

-Yes R ———————— | —— e 0

-No 0.78-3.23 0.224
Posture

- Posture 1 51 25  (49.0)

- Posture 2 14 U6 (42.8) 0.74 0.17-1.14 0.676

-mﬂuaqwﬂwsﬂﬂWﬂwwow

45-1.98 0.882
- Posture 5 0.83 0. 20- 0.800

AN THANIANE A Y~

Mental health status

- Normal 117 54 (46.2) 1.00

- Better than normal 69 28  (40.6) 0.80 0.44-1.46 0.460
- Worse than normal 21 5 (23..8) 0.37 0.34-1.20 0.064*
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Factors N Incidence n (%) OR 95%CI P

Clinical factors

Neck flexion

- >52 degrees 100 43 (43.0) 1.00

- <52 degrees 107 44 (41.1) 0.93 0.53-1.61 0.888
Neck extension

- >75 degrees 7.1) 1.00

- <75 degrees 0.61 0.35-1.08 0.207

Neck Rt. Lateral flexion
- >44 degrees
- <44 degrees 0.50-1.52 0.674
Neck Lt. lateral flexion
- >44 degrees
- <44 degrees 0.42-1.29 0.322
Neck Rt. Rotation
->70 degrees

- <70 degrees 0.60-1.82 0.889
Neck Lt. Rotation
->71 degrees 1.00
- <71 degrees 0.91 0.53-1.59 0.779
Neck flexor muscle endurance
->37 sec
- <37 sec 1.11-3.50 0.023*

Neck extensor m

->522 sec

- <522 sec 23 (50.0) 0.79-2.93 0.238
Rt. Elbow angle from UL il

el 1%3ﬂ§ﬂﬁ1ﬂi

-<160 d e 49 (46.2) 0.82-2.48 0.260

Lt. Elbow angle from ULTT

’Qj&’%ﬂﬁﬂifﬂ UNASNHIAL..

egrees

* Statistical significance at p < 0.2
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Table H.2 Incidence of persistent neck symptoms in undergraduate student using desktop

computer and crude odd ratio (OR) with 95% confidence intervals (95% CI) (n=207)

Factors N Incidence n (%) OR 95%Cl P

Individual factors
Gender
- Male

- Female 1.12-10.0 0.022*
Age

- 18-20
-21-25 0.33-4.61 0.725
BMI

- 18.5-24.9
0.42-2.31 0.978
0.35-5.18 0.666
Year of study
- 1Styear

- 2"year 0.60-3.08 0.469
- 3"year 0.43-4.11 0.620
- 4thyear - -
- 5"year 0.38-108.4  0.200
Field of study
- Art/Humanities 7

0.70-3.87 0.314

- Science/Health §

Frequency of weekly cis
sessions

- Regularly 4 (10.3) 1.00

iiiiiiﬁiu ¢ 3N EJ NINGDTE

Computer e related factors

Qﬁ”’?ﬂﬁﬂ‘im UAIINYIA Y

-47 16 (19.0) 4.00  0.50-32.31 0.193*
- 8-10 86 13 (15.1) 3.03 0.37-24.76 0.302
->10 19 3 (15.8) 3.19  0.30-33.89 0.336
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Factors N Incidence n (%) OR 95%CI P

Hours of daily computer use
-<3 138 19 (13.3) 1.00
->3 69 14 (20.3) 1.59 0.75-3.41 0.233

Percentage time of computer use

for study

=70 0) 1.00

-0 - : ; 096  0.20-4.53 1.000
Percentage time of computer use - §

for entertainment
-<70

->70 0.06-1.17 0.078*
Feet are flat on the fl
- Yes
-No 0.74-3.31 0.261
Hip are positioned ét 90
angle
- Yes 1.00
-No 0.79 0.37-1.66 0.569
Knee are positioned at 90 de '
angle
- Yes
-No 0.61-3.67 0.524
Ankles are positi oned ¢

angle
-Yes 74 8 (10.8)

-No 133 Qb5 (18.8) 1.91 0.81-4.48 0.166*

ﬂoﬁﬂe%l 9 EJ NINnEINT

- Yes 1.00

Qﬁ;lﬁﬂﬂifuwﬂﬂﬂﬂ'lﬁﬂ(’“

- Yes 1 (111D 1.00
-No 198 32 (16.2) 1.54 0.19-12.76 1.000
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Factors N Incidence n (%) OR 95%CI P
Upper back is supported
-Yes 131 17 (13.0) 1.00
- No 76 16 (21.1) 1.79 0.84-3.79 0.167*
Low back is supported
-Yes (16.9) 1.00
-No .6) 0.84 0.39-1.79 0.704
Elbows are supported
-Yes 1.00
- No - 1.86 0.76-4.53 0.220

Forearms are supported
- Yes
-No 0.87-4.60 0.120%*
Wrists are supported
- Yes
-No 0.55-2.62 0.688
Computer screen is pos
level horizontal with the
- Yes 1.00
-No 1.33 0.63-2.81 0.569
Keyboard height
- Suitable

- Too high 0.74-5.89 0.162*
- Too low 0.03-1.76 0.156*

Mouse height

- Suitable 154 23 (14.9)

-Tooh 0.199*
Duration eyboard use during

desktop

Qiﬁ’lﬁ*&ﬂiwﬂm INYRNY..

Dumtlon of mouse use during

desktop

- <70% 167 28 (16.3) 1.00

->70% 40 5 (12.5) 0.71 0.26-1.97 0.634
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Factors N Incidence n (%) OR 95%CI P

Duration of keyboard use during

laptop
- <50% 176 25 (14.2) 1.00
->50% 31 8 (25.8) 2.10 0.85-5.21 0.114*

Duration of mouse use during

laptop
- <50% 1.00
->50% 0.89 0.32-2.51 1.000

Duration of touchpa d use
laptop

- <50%
->50% 0.15-3.14 1.000

Touch typing

- Yes

-No 1.06-20.18 0.032*
Posture

- Posture 1

- Posture 2 0.19-5.71 0.957
- Posture 3 0.38-3.07 0.880
- Posture 4 0.54-4.08 0.450
- Posture 5 0.31-10.46 0.515
- Posture 6 0 0.999
Psychosocial fact v.

Mental health status III

- Normal - 117 19 (16.2)

- Better than normal 69 (18.8) 0.55-2.61 0.650

= %H?ﬂﬂﬂiﬂﬂﬂﬂ%mow

Clinical fq)rs

Neck flexion

Q jZ!egreesaﬁﬂ im uﬁw gﬂﬂq ﬁ) EJ 0.306
Neck extension
- >75 degrees 119 19 (16.0) 1.00

- <75 degrees 88 14 (15.9) 0.97 0.47-2.11 1.000
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Factors N Incidence n (%) OR 95%CI P

Neck Rt. Lateral flexion
- >44 degrees 103 20 (19.4) 1.00
- <44 degrees 104 13 (12.5) 0.59 0.28-1.27 0.189*

Neck Lt. lateral flexion

- >44 degrees (20.9) 1.00

- <44 degrees 1) 0.52 0.25-1.11 0.125*
Neck Rt. Rotation /

- >70 degrees @ 1.00

- <70 degrees 3 ( 112 0.53-2.37 0.850

Neck Lt. Rotation
->71 degrees

- <71 degrees 0.32-1.43 0.345
Neck flexor muscle endur
->37 sec
- <37 sec 0.80-3.97 0.180%*
Neck extensor muscle
->522 sec 1.00
- <522 sec 2.35 1.06-5.25 0.041%*
Rt. Elbow angle from ULTT :
->160 degrees 1.00
- <160 degrees 0.73-3.36 0.260
Lt. Elbow angle from ULT]

->158 degrees 'v_
-<158 degrees ",! : 8. il 0.65-2.89 0.448

AULINENTNYINI
ARIANTAUNM TN
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Table H.3 Incidence of developing neck symptoms in undergraduate student using
notebook computer and crude odd ratio (OR) with 95% confidence intervals (95% CI)

(n=317)

Factors N Incidence n (%) OR 95%CI P

Individual factors
Gender
- Male

- Female 0.42-1.18 0.196*
Age
-18-20
-21-25 0.45-1.83 0.858
BMI
-18.5-24.9
-<18.5 0.69-1.98 0.564
-2>25 0.26-1.36 0.219
Year of study
- IStyear

- 2"year 0.76-2.15 0.359
- 3"year 0.53-1.95 0.968
- 4thyear - -
- Smyear
Field of study |

- Art/Humanities -,".-77777 .

- Science/Health science 0.54-1.37 0.553
Frequency of weekly e i ise
sessions u
‘LJEI’J VIEWITW“EJ']TI?
- Occasio al 10 4 0:94 .30-0.97 0.883
- Never exel 11 (32 4) 0.50 0.12- 7 0.468
ed
ﬁMﬂﬁﬁﬂiﬁN ﬂmﬂﬂﬁﬂﬁ d
(45.9) 1.00
-4-7 99 45 (45.5) 0.98 0.54-1.80 0.949
- 8-10 116 56 (483 1.10 0.61-1.97 0.754

->10 28 17 (60.7) 1.82 0.75-4.41 0.186*
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Factors N Incidence n (%) OR 95%CI

Hours of daily computer use

-<3 199 89 (44.7) 1.00

->3 (53.4) 1.42 0.90-2.24

Percentage time of computer use fo

0.41-2.39

entertainment
-<70

->70 0.59-1.78
Feet are flat on the
- Yes

-No 0.79-1.99
Hip are positioned at 90 de,
angle
(49.1)

-Yes 1.00

No <70 ' 47.4) 094  0.59-1.49
Knee are positioned at 90 7 7
i

angle -
A y:',

-Yes

H |
-No 'I 0 (49.2) 0.73-2.10

Ankles are positioned at 90 egree

fiﬂuHQﬂBﬂ§Wﬂﬂﬂi

-No 234 114 (48.7) 1.13 0.68-1.86

ﬁiﬁ”ﬁslﬁ@e%ﬁuumwmaﬂ

39.7)
- No 249 125 (50.2) 1.53 0.89-2.54
Neck is supported
-Yes 8 5 (62.5) 1.00
-No 309 147  (47.6) 0.54 0.13-2.32

0.163*

1.000

1.000

0.351

0.812

0.505

0.702

0.134*

0.487
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Factors N Incidence n (%) OR 95%CI

Upper back is supported
-Yes 144 62 (43.1) 1.00

-No (52.0) 1.43 0.92-2.24
Low back is supported
- Yes

-No 0.53-1.27
Elbows are supported
- Yes
-No 0.97-3.00
Forearms are suppor:
- Yes
-No 0.72-1.84
Wrists are supported
- Yes

-No 0.57-1.41
Computer screen is positioned
level horizontal with the eyes
- Yes
-No 1.09-2.72
Keyboard height ';,x

- Suitable ! ) 100

- Too high | 6 3 (59.4) "j; 84 1.04-326

- Too low 45 22 (48.9) 1.21 0.63-2.30

f":zi:::ﬁuﬂ'mawmmm

- Too h1gh 31 (56.4) 1.46 0.81-2.64
- Too _ 3! 0.79 0 38-
sktop
-<70% 311 149 (47.9) 1.00
->70% 6 3 (50.0) 1.09 0.22-5.47

0.116*

0.429

0.069*

0.631

0.643

0.021*

0.035%
0.569

0.210
0.531

1.000
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Factors N Incidence n (%)

OR

95%CI

Duration of mouse use during
desktop
-<70% 260 128 (49.2)

->70%

Duration of keyboard use during
laptop :
- <50%
->50%
Duration of mouse use duri
- <50%

->50%

Duration of touchpad use
laptop

- <50%
->50%
Touch typing
- Yes

- No

Posture

- Posture 1

- Posture 2

- Posture 3

- Posture 4 . ' | 53 (46.4)
- Posture 5 13 (52.0)

- Posture 6

e TR ﬂﬂiWﬁl’] [

Mental hea tatus

- Normal - 15‘ 79 (503)

PRI unag
Worse than normal 2 13 (48.1)

Clmlcal factors

Neck flexion

- >52 degrees 154 75 (48.7)

- <52 degrees 163 77 (47.2)

1.00
0.75

<4

Fit
! ¢ 89

113

it

0.92

1.00
0.94

0.42-1.34

0.50-1.59

0.50-1.42

0.66-2.22
0.54-1.65

0.51-3.01
0.41-1.71
0.45-1.78
0.43-3.01
.43-40.39

o/

et

2.08

0.61-1.47

0.381

0.770

0.599

0.542

0.887

0.632
0.634
0.750
0.803
0.216

0.377
0.835

0.823
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Factors N Incidence n (%) OR 95%CI

Neck extension
->75 degrees 168 81 (48.2) 1.00
- <75 degrees 149 71 (47.7) 0.98 0.63-1.52

Neck Rt. Lateral flexion
- >44 degrees 1.00
- <44 degrees 1.31 0.84-2.03
Neck Lt. lateral flexion
- >44 degrees
- <44 degrees 0.79-1.94
Neck Rt. Rotation
- >70 degrees

- <70 degrees 0.57-1.38
Neck Lt. Rotation
->71 degrees

- <71 degree 0.87-2.12
Neck flexor muscle endura
->37 sec
- <37 sec 0.56-1.39
Neck extensor muscle endurance
->522 sec
- <522 sec 0.76-2.01
Rt. Elbow angle fr
->160 degrees .‘ (45.9)

- <160 degrees ' 160 80 (50.0) 1.18 0.76-1.84
Lt. Elbow

SATIINENIMeNAS

-<158 degr 159 77 (48 4) 1.04 0.67-1.62

1.000

0.261

0.336

0.651

0.209

0.641

0.377

0.501

0911

a WSS N INYTA Y
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Table H.4 Incidence of persistent neck symptoms in undergraduate student using notebook

computer and crude odd ratio (OR) with 95% confidence intervals (95% CI) (n=317)

Factors N Incidence n (%) OR 95%CI P

Individual factors
Gender
- Male

- Female 0.51-2.21 1.000
Age
-18-20
-21-25 0.25-2.20 0.800
BMI

- 18.5-24.9
0.59-2.42 0.625
0.03-1.61 0.133*
Year of study
- 1"year
-2"year 1.07-5.53 0.034*
- 3"year 0.27-2.79 0.810
- 4myear - -
- Smyear
Field of study

- Art/Humanities |

- Science/Health s 0.55-2.07 1.000

Frequency of weekly ise
sessions

- Regularly 0 (16.7) 1.00

o ELU ¢ 3N El NN o

Computer related factors

qmﬁﬁﬂ‘iﬂd UAAINYIAY

11 (111 1.03 0.39-2.71 0.950
- 8-10 116 21 (18.1) 1.82 0.76-4.37 0.177*
->10 28 6 (214 2.25 0.70-7.20 0.172%*
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Factors N Incidence n (%) OR 95%CI P

Hours of daily computer use
-<3 199 29 (14.6) 1.00
->3 118 17 (144) 0.90 0.52-1.89 1.000

Percentage time of computer use for

study
-<70 1.00
->70 1.42 0.47-4.44 0.523

Percentage time of compuier

entertainment

0.30-1.66 1.547
Feet are flat on the floor
- Yes
-No 0.51-1.85 1.000
Hip are positioned at 90 degre

angle
- Yes
-No 0.75 0.39-1.43 0.400
Knee are positioned at 90 degree
angle b
- Yes
-No 0.40-1.69 0.575
Ankles are positioned :! 0 degree

angle

12.0)

ﬂ‘LJEI’J TI%WI?W%J’]ﬂ'ﬁM

Elbows ar ztzoned at 90 degree

ai"ﬁm ANTHUNANHAY

- No 309 44 (14.2) 0.50 0.09-2.54 0.327




222

Factors N Incidence n (%) OR 95%CI P
Upper back is supported
- Yes 144 23 (16.0) 1.00
-No 173 23 (13.3) 0.81 0.43-1.51 0.525

Low back is supported
- Yes 1.00
- No 0.98 0.53-1.85 1.000

Elbows are supported
- Yes
-No 0.73-4.49 0.236
Forearms are supported
- Yes
- No 0.41-1.52 0.499
Wrists are supported
- Yes

-No 0.32-1.26 0.247

Computer screen is positio

level horizontal with the eyes

-Yes
-No 0.85-3.34  0.144%
Keyboard height
- Suitable '
- Too high , 1.16-470  0.018*
- Too low il , . i 023206 0499
Mouse height '

- Suitable
o] 1 g] N gj f 5 L fah 2 [
- Too low | (5.9) 038  0.09-1.68 0.202

Duration of keyboard use during

ammﬂimumawmaa

- >70% 2 (333) 3.03 0.54-17.06 0.211
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Factors N Incidence n (%) OR 95%CI P

Duration of mouse use during

desktop
- <70% 260 38 (14.6) 1.00
->70% | (14.0) 0.95 0.42-2.17 1.000

Duration of keyboard use during
laptop :
- <50%
->50% 0.42-2.17 1.000
Duration of mouse use duri
- <50%

->50% 0.74-2.94 0.267

Duration of touchpad use

laptop

- <50%

->50% 0.23-1.64 0.388
Touch typing

- Yes

-No 0.34-1.51 0.419
Posture

- Posture 1

- Posture 2 0.16-2.17 0.433
- Posture 3 0.32-2.15 0.702
- Posture 4 0.30-1.89 0.750
- Posture 5 1 (4.0 119 0.02-1.64 0.539

v TR El NINEHY™

Mental he tatus

- Normal - 15‘ 21 @34  1.00
PR IN T UROTN B8 -
Worse than normal 2 5 (18.9) 1.47 0.50-4.31 0.481
Clmlcal factors
Neck flexion
- >52 degrees 154 21 (13.6) 1.00

- <52 degrees 163 25 (15.3) 1.15 0.61-2.14 0.750
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Factors N Incidence n (%) OR 95%CI P
Neck extension
->75 degrees 168 25 (14.9) 1.00
- <75 degrees 149 21 (14.1) 0.94 0.50-1.76 0.874

Neck Rt. Lateral flexion
- >44 degrees (14.6) 1.00

- <44 degrees 4) 0.98 0.52-1.83 1.000

Neck Lt. lateral flexion
- >44 degrees 1.00
- <44 degrees 1.38 0.72-2.62 0.422
Neck Rt. Rotation
- >70 degrees

- <70 degrees 0.76-2.74 0.336
Neck Lt. Rotation
->71 degrees

- <71 degree 1.11-4.25 0.386
Neck flexor muscle en
->37 sec 1.00
- <37 sec 1.38 0.70-2.71 0.406
Neck extensor muscle enduran
->522 sec

- <522 sec 0.46-1.91 1.000

Rt. Elbow angle from«U/LT]

->160 degrees "
|
]

(l
Lt. Elbow angle from ULTT

- <160 degrees 0.43-1.49 0.526

0.48-1.68 0.752

* Statisticawniﬁcance atp<0.2

ARIAINTUNIINGINY



225

Table H.5 Incidence of developing upper back symptoms in undergraduate student using
desktop computer and crude odd ratio (OR) with 95% confidence intervals (95% CI)

(n=207)

Factors N Incidence n (%) OR 95%CI P

Individual factors

Gender

- Male

- Female 1.20-6.78 0.017*

Age

- 18-20

-21-25 0.73-6.20 0.213

BMI

-18.5-24.9

-<18.5 0.53-2.28 0.791

->25 0.37-4.25 0.709

Year of study

- IStycar

- 2"year 0.92-3.74 0.083*

- 3"year 0.40-3.18 0.816

- 4myear - -

- 5"ear 7 0 0.999

Field of study -

- Art/Humanities v, 4 )

- Science/Health scierﬂ 6 0.39-1.50 0.484

Frequency of weekly ise ”I

sessions

519J8)7 ﬂﬂﬂﬁﬂfﬂﬂi

- Occasiona 48-2.72 0.765

- Never exercise 7 (3 4) 1.70 0.52- 5 0.381
’iﬂﬁﬁﬁﬂim Niﬂq’lﬂﬁﬂﬁ d

(22.2) 1.00
-4-7 84 19 (22.6) 1.02 0.30-3.48 0.971
-8-10 86 22 (25.6) 1.20 0.36-4.04 0.765

->10 19 3 (15.8) 0.66 0.13-3.45 0.619
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Factors N Incidence n (%) OR 95%CI P

Hours of daily computer use
-<3 138 37 (26.8) 1.00
->3 69 11 (159 0.52 0.24-1.09 0.205

Percentage time of computer use for

study
-<70 1.00
->70 2.20 0.68-7.05 0.185%*

Percentage time of compuier

entertainment

0.24-1.58 0.388
Feet are flat on the floor
- Yes
-No 0.71-2.59 0.411
Hip are positioned at
angle

- Yes

-No 0.79 0.41-1.51 0.509
Knee are positioned at 90 degree
angle b
- Yes
-No 0.84-4.17 0.142*
Ankles are positioned :! 0 degree

angle

-mﬂuﬂqwswsW”wﬂ%wom

Elbows ar moned at 90 degree

d’@’m AN URBNHAY

- No 198 46 (23.2) 1.06 0.21-5.28 1.000
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Factors N Incidence n (%) OR 95%CI P
Upper back is supported
- Yes 131 28 (21.4) 1.00
-No 76 20 (26.3) 1.31 0.68-2.54 0.495

Low back is supported

- Yes ) 1.00

-No 0.93 0.48-1.79 0.869
Elbows are supported

- Yes
-No 0.53-2.02 1.000
Forearms are supported
- Yes
- No 0.95-3.83 0.093*
Wrists are supported
- Yes
-No 0.85-3.22 0.161*
Computer screen is positio
level horizontal with the eyes — =

Soid o 2 ,
- Yes —dad - 20.0 1.00

-No : 07 i ' (262)
- ..'ﬁ* AV
Keyboard height

1.42 0.74-2.72 0.325

- Suitable ‘ Y ——— "—““'—1 ‘
- Too high 7 1.75-11.44 0.002*
- Too low I;I 2 (20.8) "HI 07 0.37-3.08 0.902
Mouse height

- Suitable )
o] 1 g] N gj NS’ gquﬁ p I,
- Too low 3 (20.0 1.08 0.29-4.07 0.912

%ﬁﬁyﬁd@”ﬂmumgwmﬁ’ ]

->70% 2 (333) 1.69 0.30-9.49 0.624
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Factors N Incidence n (%) OR

95%CI

Duration of mouse use during
desktop
- <70%

36 (21.6) 1.00

->70% (30.0) 1.56

Duration of keyboard use during
laptop :
- <50% 1.00
->50% 144
Duration of mouse use duri
- <50%

->50%

Duration of touchpad use
laptop

- <50%
->50%
Touch typing
- Yes

- No

Posture

- Posture 1

- Posture 2 e ———— e ——3 8

X

- Posture 3

- : -
- Posture 4 6 (25. : 59

- Posture 5 3 (333) 2.33

fa%El’JVIﬂﬂﬁwﬁ)l’]ﬁ

tatus

- Posture 6
Psychos
Mental he

- Normal 1.00

’Q%ﬁﬁﬁﬂifﬁ UNARNE Y

Worse than normal 28.6) 1.57

Clmlcal factors
Neck flexion

- >52 degrees 100 29  (29.0) 1.00

- <52 degrees 107 19 (17.8) 0.53

0.72-3.37

0.61-3.37

0.13-1.17

0.19-2.51
0.43-2.13

0.48-7.31

0.58-3.58

0.64-3.97
0.49-11.12

V2

0.77-5.47

0.27-1.02

0.297

0.488

0.118*

0.767

1.000

0.370
0.437
0.322
0.288
0.999

0.498
0.551

0.070*
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Factors N Incidence n (%) OR 95%CI P
Neck extension
- >75 degrees 119 29 (24.4) 1.00
- <75 degrees 88 19 (21.6) 0.86 0.44-1.65 0.740

Neck Rt. Lateral flexion
- >44 degrees (22.3) 1.00

- <44 degrees .0) 1.10 0.58-2.10 0.869

Neck Lt. lateral flexion
- >44 degrees 1.00
- <44 degrees - 091 0.47-1.73 0.868

Neck Rt. Rotation

- >70 degrees

- <70 degrees 0.80-2.98 0.248
Neck Lt. Rotation

->71 degrees

- <71 degrees 0.56-2.05 0.870

Neck flexor muscle endi

->37 sec 1.00

- <37 sec 2.01 1.00-4.03 0.065*

Neck extensor muscle enduran
->522 sec

- <522 sec 0.68-2.98 0.428

Rt. Elbow angle from«U/LT]

->160 degrees "

- <160 degrees I, ' (22. ) 0.49-1.79 0.870
i

Lt. Elbow angle from ULTT

0144-1.62 0.624

* Statistica%niﬁcance atp<0.2

ARIAINTUNIINGINY
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Table H.6 Incidence of persistent upper back symptoms in undergraduate student using
desktop computer and crude odd ratio (OR) with 95% confidence intervals (95% CI)

(n=207)

Factors N Incidence n (%) OR 95%CI P

Individual factors
Gender
- Male

- Female 0.59-36.91 0.185*
Age
-18-20
-21-25 0.52-12.97 0.234
BMI
-18.5-24.9
-<18.5 0.22-3.36 0.827
->25 0.13-9.68 0.915
Year of study
- IStycar

- 2"year 1.03-15.05  0.046*
- 3"year 0 0.998
- 4thyear - -
- 5"ear _ 0 0.999
Field of study |+~

- Art/Humanities »”,-77777 .

- Science/Health scienc 0.28-3.37 1.000

:J . ' u-|

Frequency of weekly exercise

sessions

—HuE NN, .

- Never exercise 3 ( 5.70 0.56- 5&) 0.143*
'axmmmzu mﬂﬂﬂﬁﬂﬁ d
(5.6) 1.00
-4-7 84 6 (7.1 1.31 0.15-11.50 0.809
- 8-10 86 5 (5.8 1.05 0.12-9.56 0.966

->10 19 0 (0.0 0.00 0 0.998
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Factors N Incidence n (%) OR 95%CI P

Hours of daily computer use
-<3 138 10 (7.2) 1.00
->3 69 2 (29 0.38 0.08-1.79 0.344

Percentage time of computer use for

study
-<70 1.00
->70 6.17 1.44-27.38 0.031*

Percentage time of computer

entertainment

0.05-3.33 0.696
Feet are flat on the floor
- Yes
-No 0.23-2.45 0.769

Hip are positioned at

angle
-Yes 1.00
-No 1.08 0.33-3.53 1.000

Knee are positioned at 90 degree

angle b
- Yes
- No 0.42-9.25 0.518
Ankles are positioned :! 0 degree

angle

-mﬂuﬂﬂﬂBﬂSWBWﬂ?wow

Elbows ar ztloned at 90 degree

d@im AINTHUNIANIIAY

-No 198 11 (5.6 0.47 0.05-4.11 0.422
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Factors N Incidence n (%) OR 95%CI

Upper back is supported

-Yes
- No

Low back is supported

-Yes
- No

Elbows are supported

-Yes
- No

Forearms are supporte

-Yes
- No

Wrists are supported

-Yes
- No

-Yes
- No

Keyboard height

- Suitable
- Too high
- Too low

Mouse height

131 7 (5.3) 1.00
76 5 (6.6 1.25 0.38-4.08

1.00
0.65 0.19-2.22

0.68-42.54

0.77-17.0

0.16-2.55

0.41-4.34

*i

0.70-11.43
prit

a
0.0) | 00 0

1.

AU mjmws%nw Yo

- Too low

1 (6.7 2.13 0.23-19.52

Duration of keyboard use during

Ruill

->70%

mnimumgwmaa

1 (16.7) 346  0.37-32.17

0.762

0.561

0.109%*

0.128*

0.754

0.769

0.143*
0.998

0.007*
0.504

0.304
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Factors N Incidence n (%) OR

95%CI

Duration of mouse use during
desktop
-<70% 167 11 (6.6) 1.00

->70% 1 (2.5 0.36

Duration of keyboard use during
laptop :
- <50%
->50%
Duration of mouse use duri
- <50%

->50%

Duration of touchpad use
laptop

- <50%
->50%
Touch typing
- Yes

- No

Posture

- Posture 1

i

- Posture 2

- Posture 3

- : -
- Posture 4 6 (9.5 : 68

- Posture 5 1 (111 2.00

- Posture 6

e TR ﬂmWﬁnﬁi

Mental he tatus

- Normal - ,11‘ 5 @3 1.00

PRI TH NGNS
Worse than normal 2 2 (9. 2.73

Clmlcal factors

Neck flexion

- >52 degrees 100 6 (6.0 1.00

- <52 degrees 107 6 (5.6) 0.93

0.05-2.90

0.24-5.50

0.06-3.58

0.48-11.97
0.19-2.90

0.12-12.84
0.02-2.37
0.40-7.10
0.18-21.69
0

o/

18

.82-16.99

0.29-2.99

0.468

0.697

0.695

0.257

0.712

0.862
0.221
0.477
0.569
0.999

0.641
0.488

1.000
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Factors N Incidence n (%) OR 95%CI P
Neck extension
->75 degrees 119 4 3.4 1.00
- <75 degrees 88 8 (9.1 2.88 0.84-9.87 0.130*

Neck Rt. Lateral flexion
- >44 degrees 1.00
- <44 degrees 0.99 0.31-3.18 1.000
Neck Lt. lateral flexion
- >44 degrees
- <44 degrees 0.24-2.48 0.768
Neck Rt. Rotation
- >70 degrees

- <70 degrees 0.76-11.07 0.139*
Neck Lt. Rotation
->71 degrees

- <71 degrees 0.43-4.52 0.768
Neck flexor muscle endura
->37 sec
- <37 sec 222 0.58-8.47 0.366
Neck extensor muscle endurance
->522 sec
- <522 sec 0.52-6.34 0.472

Rt. Elbow angle fro

->160 degrees

- <160 degrees ' 106 9 (8.5) 3.03 0.80-11.53 0.206
Lt. Elbow angle fio .
@187 TI&J"MW B

-<158 degr 6 (6 5) 1.24 0.39-3.99 0.771

a WSS N INYTA Y
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Table H.7 Incidence of developing upper back symptoms in undergraduate student using
notebook computer and crude odd ratio (OR) with 95% confidence intervals (95% CI)

(n=317)

Factors N Incidence n (%) OR 95%CI P

Individual factors

Gender

- Male

- Female 0.73-2.32 0.395

Age

- 18-20

-21-25 0.37-1.82 0.697

BMI

-18.5-24.9

-<18.5 0.51-1.62 0.750

->25 0.12-1.10 0.072*

Year of study

- IStyear

- 2"year 092  0.52-1.62 0.780

- 3'dyear 0.84 0.41-1.72 0.634

- 4"year 0.00 - -

- 5"year 7 0.00 0 1.000

Field of study -_-;— -

- Art/Humanities v,= n-rl’

- Science/Health scierﬂ ) L 0 0.66-1.84 0.794

Frequency of weekly ise HI'I

sessions ‘ - u

- Regula u El fJ 1{' f-] V‘I jzﬂs.tl llﬁ j

- Occasiona 2 64" (28. . 8-1.27 0.235

- Never exercise 34 " 7 (2& 0.45 0.17-1.20 0.109%*

ed fac > | ‘

FIIANNIUHNNT1INE A E

q<4 74 20 (27.0) 1.00

-4-7 99 30 (30.3) 1.17 0.60-2.29 0.638

- 8-10 116 31 (26.7) 0.99 0.51-1.90 0.963

->10 28 12 (42.9) 2.03 0.82-5.02 0.128%*
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Factors N Incidence n (%) OR 95%CI P

Hours of daily computer use
-<3 199 57 (28.6) 1.00
->3 118 36 (30.5) 1.09 0.67-1.80 0.799

Percentage time of computer use
for study
-<70

->70 0.18-1.67 0.333

Percentage time of compuier

for entertainment

0.72-2.35 0.437
Feet are flat on the floor
- Yes
-No 0.82-2.30 0.249
Hip are positioned at
angle

- Yes

-No 0.69-1.94 0.604
Knee are positioned at 90 degree 'f’r:g ,i. il.: -é

angle
- Yes
-No 0.81-2.73 0.241
Ankles are positioned :! 0 degree

angle

= AU INENIA

Elbows ar moned at 90 degree

(20.

Kyihg. -
d@qaqnimumﬂfmmaa

Neck is supported

0.881

-Yes 8 3 (375 1.00
-No 309 90 (29.1 0.67 0.16-2.93 0.697
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Factors N Incidence n (%) OR 95%CI P
Upper back is supported
- Yes 144 44 (30.6) 1.00
-No 173 49 (28.3) 0.90 0.55-1.46 0.711

Low back is supported
- Yes 1.00
-No 0.85 0.52-1.37 0.536

Elbows are supported

- Yes
-No 0.64-2.20 0.647
Forearms are supported
- Yes
- No 0.79-2.29 0.294
Wrists are supported
- Yes
-No 0.48-1.33 0.444
Computer screen is positio.
level horizontal with the eyes —
- Yes L — 248) 1.0
-No 1.44 0.86-2.39 0.204
Keyboard height
- Suitable '
- Too high 0.71-2.37 0.403
- Too low 0.66-2.64 0.425
Mouse height

Suitable )
-mﬂuqugﬂlquﬂ@mom
- Too low 11 (32.4) 1.20 0.55-2.60 0.645

Duration of keyboard use during

wwaqnmumgwmﬁ’ g

15700/
->70% 6 3 (50.0 246  0.49-12.40 0.364
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Factors N Incidence n (%) OR 95%CI P

Duration of mouse use during

desktop
- <70% 260 72 (27.7) 1.00
->70% 57 21 (36.8) 1.52 0.83-2.78 0.199*

Duration of keyboard use during

laptop
- <50% 1.00
->50% 1.03 0.55-1.93 1.000

Duration of mouse us. e dur

laptop

- <50%

->50% 0.46-1.47 0.565
Duration of touchpad use

laptop

- <50%

->50% 0.76-2.72 0.310
Touch typing

- Yes

-No 0.64-2.27 0.640
Posture

- Posture 1

- Posture 2 0.66-5.09 0.245
- Posture 3 0.83-4.53 0.128%*
- Posture 4 0.80-4.18 0.156%*
- Posture 5 25 5 (20.0) 0.30-3.40 1.000
- Posture 6 V) (40.0) 2.67 0.39-18.42 0.320
A INENTNBNS

Mental hea

- Normal 157‘I 43 1.00

LRIANN I AR N RY:

Clmlcal factors

Neck flexion
- >52 degrees 154 42 (27.3) 1.00
- <52 degrees 163 51 (31.3 1.21 0.75-1.97 0.461




239

Factors N Incidence n (%) OR 95%CI P
Neck extension
->75 degrees 168 57 (33.9) 1.00
- <75 degrees 149 36 (24.2) 0.62 0.38-1.02 0.064*

Neck Rt. Lateral flexion

- >44 degrees (26.8)

- <44 degrees 1.28 0.79-2.08 0.327
Neck Lt. lateral flexion
- >44 degrees
- <44 degrees 41 0.86-2.31 0.213
Neck Rt. Rotation
- >70 degrees

- <70 degrees 0.49-1.30 0.387
Neck Lt. Rotation
->71 degrees

- <71 degrees 0.40-1.05 0.084*
Neck flexor muscle en
->37 sec 1.00
- <37 sec 0.83 0.50-1.36 0.446
Neck extensor muscle enduran
->522 sec
- <522 sec 0.98-2.80 0.071*
Rt. Elbow angle fi'o e/ LT

->160 degrees "
|
]

(l
Lt. Elbow angle from ULTT

- <160 degrees 0.46-1.20 0.267

0.71-1.87 0.622

* Statisticawniﬁcance atp<0.2

ARIAINTUNIINGINY
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Table H.8 Incidence of persistent upper back symptoms in undergraduate student using
notebook computer and crude odd ratio (OR) with 95% confidence intervals (95% CI)

(n=317)

Factors N Incidence n (%) OR 95%CI P

Individual factors
Gender
- Male

- Female 0.59-7.23 0.305
Age

- 18-20
-21-25 0.38-4.93 0.715
BMI

- 18.5-24.9
-<18.5 0.13-1.59 0.216
->25 0 0.998
Year of study
- IStycar

- 2"year 0.71-6.79 0.171%
- 3"year 0.04-3.12 0.340
- 4thyear - -
- 5"year _ 0 1.000
Fieldofstudy Ques s 0~~~ -

- Art/Humanities y,—w u_;rl‘ ‘

1.30 0.49-3.44 0.812

i |

Frequency of weekly exercise

- Science/Health scienc

sessions

:ﬁ@uaﬂﬂﬁﬂiﬂﬁﬂﬂimom

- Never exercise 34" 2 (5 . 0.19-7 8 0.855
QMﬁEQﬂim u“q’gﬂﬂqaﬂ
4 (54 1.00
-4-7 99 5 (5.1) 0.93 0.24-3.59 0.917
-8-10 116 8 (6.9) 1.30 0.38-4.47 0.681

->10 28 4 (14.3) 292 0.68-12.58 0.151%*
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Factors N Incidence n (%) OR 95%CI P

Hours of daily computer use
-<3 199 12 (6.0) 1.00
->3 118 9 (7.6 1.29 0.53-3.15 0.643

Percentage time of computer use

for study
-<70 1.00
->70 - 0.00 - 0.379

Percentage time of compuier

for entertainment

0.64-4.62 0.265
Feet are flat on the floor
- Yes
-No 0.45-2.93 1.000
Hip are positioned at
angle

- Yes

-No 0.73-6.82 0.230
Knee are positioned at 90 degree 'f’r:g ,i. il.: -é

angle
- Yes
-No 0.34-2.70 1.000
Ankles are positioned :! 0 degree

angle

1.00

< AUEINENIWYhY -

Elbows ar ttloned at 90 degree

ai"émmniwumfmma )

-No 309 21 (6.8) 0.00 - 1.000
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Factors N Incidence n (%) OR 95%CI P
Upper back is supported
- Yes 144 8 (5.6 1.00
-No 173 13 (7.5 1.38 0.56-3.43 0.508

Low back is supported

- Yes 1.00

-No 0.91 0.38-2.21 1.000
Elbows are supported

- Yes
- No 0.57-11.10 0.269
Forearms are supporte
- Yes
- No 0.38-2.46 1.000
Wrists are supported
- Yes
- No 0.13-1.16 0.302
Computer screen is positio
level horizontal with the eyes
- Yes
- No 0.91-8.46 0.067*
Keyboard height
- Suitable S —
- Too high - g, 0.44-3.71 0.661
- Too low : — (6. " 0.29-3.93 0.917
Mouse height

Suitable .0 )
-Mﬂuqugijyq > S
- Too low 2 (59 0.83 0.18-3.77 0.807

Duration of keyboard use during

wqaqnimumqmné’ g

1570%
->70% 6 1 (16.7) 291 0.32-26.11 0.339
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Factors N Incidence n (%) OR 95%CI P

Duration of mouse use during

desktop
- <70% 260 18 (6.9) 1.00
->70% 57 3 (53) 0.75 0.21-2.63 1.000

Duration of keyboard use during

laptop
- <50% 1.00
->50% 0.46 0.10-2.04 0.390

Duration of mouse us. e dur
laptop
- <50%
->50% 0.35-2.80 1.000
Duration of touchpad use
laptop
- <50%
->50% 0.41-3.97 0.755
Touch typing
- Yes

-No 0.17-1.16 0.146*
Posture

- Posture 1
- Posture 2 | 0.23-30.67 0.431
- Posture 3 0.15-14.67 0.736
- Posture 4 0.65-40.64 0.122%

- Posture 5 25 0.33-44.47 0.284

ﬁ;ﬂi{ﬁ{{ﬂumwﬂmwmm

- Normal 157‘ 12 (7 1.00

LRIANNITY UGN

Clmlcal factors

Neck flexion

- >52 degrees 154 12 (7.8) 1.00

- <52 degrees 163 9 (5.5 0.69 0.28-1.69 0.500
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Factors N Incidence n (%) OR 95%CI P
Neck extension
->75 degrees 168 18 (10.7) 1.00
- <75 degrees 149 6 (4.1) 0.47 0.05-1.09 0.202

Neck Rt. Lateral flexion
- >44 degrees 1.00

- <44 degrees 0.58 0.24-1.45 0.266

Neck Lt. lateral flexion
- >44 degrees
- <44 degrees 0.51-3.16 0.655
Neck Rt. Rotation
- >70 degrees
- <70 degrees 0.36-2.12 0.822
Neck Lt. Rotation
->71 degrees
- <71 degrees 0.31-1.85 0.652
Neck flexor muscle en
->37 sec
- <37 sec 1.17 0.45-3.00 0.819
Neck extensor muscle enduran
->522 sec
- <522 sec 0.69-4.31 0.308
Rt. Elbow angle fi'o e/ LT
->160 degrees l"

|

(l
Lt. Elbow angle from ULTT

- <160 degrees 0.18-1.20 0.118*

e 59 ' (6.9) . 0.45-2.67 1.000

* Statisticawniﬁcance atp<0.2

ARIAINTUNIINGINY
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Table H.9 Incidence of developing low back symptoms in undergraduate student using
desktop computer and crude odd ratio (OR) with 95% confidence intervals (95% CI)

(n=207)

Factors N Incidence n (%) OR 95%CI P

Individual factors

Gender

- Male

- Female 0.47-1.75 0.865

Age

- 18-20

-21-25 0.15-1.98 0.566

BMI

-18.5-24.9

-<18.5 0.36-1.46 0.364

->25 0.37-3.53 0.828

Year of study

- IStycar

- 2"year 0.31-1.24 0.180*

- 3"year 0.92-5.04 0.076*

- 4myear - -

- 5"year 7 - 0.999

Field of study -_-; -

- Art/Humanities | v,- nrl’

- Science/Health scierﬂ . 1 .20 0.63-2.30 0.627

Frequency of weekly ise ”I

sessions

514J8)7 ‘Vlf;miﬂ El'lﬂﬁ

- Occasiona 37 6-1.67 0.511

- Never exercise 23 " 11 2.06 0.71- 5&’ 0.182%
%ﬁﬁﬁﬁﬂim um'mma d

7 (38.9) 1.00
-4-7 84 27 (32.1) 0.74 0.26-2.13 0.582
- 8-10 86 19 (22.1) 0.45 0.15-1.31 0.141*

->10 19 7 (36.8) 0.92 0.24-3.46 0.898
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Factors N Incidence n (%) OR 95%CI P

Hours of daily computer use
-<3 138 38 (27.5) 1.00
->3 69 22 (31.9) 1.23 0.66-2.31 0.520

Percentage time of computer use
for study
-<70

->70 0.32-3.70 1.000

Percentage time of compuier

for entertainment

0.35-1.79 0.687
Feet are flat on the floor
- Yes
-No 0.55-1.83 1.000

Hip are positioned at o il
angle il
[ | F .TI"':-: g I
- Yes - e—
ﬂ
S35 i

Knee are positioned at 90 degree 'f’r:g ,i. il.: -é

(24

-No 32.5) 1.49 0.80-2.76 0.220

angle

- Yes

-No 0.68-2.72 0.493
b |

Ankles are positioned .! 0 degree
“_

angle

1.00

< AUEINENIRYhE -

Elbows ar moned at 90 degree

ﬁ”éﬁmﬂmm@wgnm

-No 198 57 (28.8) 0.81 0.20-3.34 0.720




247

Factors N Incidence n (%) OR 95%CI P
Upper back is supported
- Yes 131 39 (29.8) 1.00
-No 76 21 (27.6) 0.90 0.48-1.69 0.874

Low back is supported

- Yes 1.00

-No 2.66 1.44-4.93 0.002*
Elbows are supported

- Yes
-No 0.79-3.04 0.249
Forearms are supported
- Yes
- No 0.75-2.60 0.350
Wrists are supported
- Yes
-No 0.68-2.39 0.515
Computer screen is positio
level horizontal with the eyes
-Yes 29.0) 1.00
- No <k (29.0) 099  0.55-1.82 1.000
Keyboard height : g,
- Suitable '
- Too high 1.21-7.67 0.018*
- Too low 0.34-2.48 0.873
Mouse height

Suitable )
-mﬂuqugﬂlw@qﬂ@mom
- Too low 6 (40.0) 1.84 0.62-5.48 0.275

Duration of keyboard use during

aemaqnifuwnmnﬁ’ g

15700/
->70% 6 2 (333) 2.18 0.92-29.07 0.160%*




248

Factors N Incidence n (%) OR 95%CI P

Duration of mouse use during

desktop
- <70% 167 48 (28.7) 1.00
->70% 40 12 (30.0) 1.06 0.50-2.26 0.849

Duration of keyboard use during
laptop
- <50%

->50%

Duration of mouse use M
laptop / ’
- <50%

->50% |

— 31 0.53-2.73 0.671
Duration of touchpad use dufing .

0.24-1.43 0.303

laptop
- <50%
->50% 0.48-3.90 0.581
Touch typing
- Yes

- No 0.55-2.57 0.707
Posture

- Posture 1
- Posture 2 0.19-3.31 0.755
- Posture 3 0.35-1.94 0.663

- Posture 4 | ) 42.9 2.19 0.98-4.90 0.056*
¥

d
0.84

- Posture 5 9 2 (22.2) 0.15-4.54 0.835

- Posture 6 ‘o 2 0 0.0 0.00 .
E NN T NS
Mental healthistatus

- Normal n7e 37 GkS. 100 Q/

’q Hin oﬁqr]im quﬂ nﬂﬁlﬁﬂo.m
qw rsc than horfna 6 (28 . 031-2. 0.781
Clinical factors
Rt.Quadriceps muscle length

- <115 degrees 112 29 (25.9) 1.00
->115 degrees 95 31 (32.6) 1.40 0.76-2.53 0.356
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Factors N Incidence n (%) OR 95%CI

P

Lt. Quadriceps muscle length
- <115 degrees 108 24 (22.2) 1.00
- >115 degrees 99 36 (36.4) 2.00 1.09-3.69

Rt.Hamstrings muscle length

->151 degrees
- <151 degrees 1) 0.91 0.50-1.66
Lt. Hamstrings muscle length
->152 degrees
- <152 degrees 0.90-3.04
Trunk flexion flexibility
->5.9 cm.
-<59 cm. 0.51-1.71
Trunk extension flexibility
->2.8 cm.
-<2.8cm. 0.59-1.98
Trunk Rt. Lateral flexi
->20 cm.

- <20 cm. 1.11 0.61-2.03
Trunk Lt. Lateral flexion
->20 cm.

- <20 cm. 0.54-1.80

Trunk flexor muscle endurance -

y——_@f‘ |

- >38 sec L
- <38 sec !| ; 29, Tj'j 5 0.57-1.93
Lk el -

Trunk extensor endurance

->73 sec

SSAUSANENTHB N

Rt. Hip ﬂe)q form SLR

- >72 degrees o8 28 (28:6), 1.00 /s

ip flexion from SLR
->73 degrees 103 26 (25.2) 1.00
- <73 degrees 104 34 (32.7) 1.44 0.79-2.63

0.032*

0.760

0.126*

0.879

0.878

0.761

1.000

1.000

0.127*

AN TR NN IR~

0.284

* Statistical significance at p <0.2
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Table H.10 Incidence of persistent low back symptoms in undergraduate student using
desktop computer and crude odd ratio (OR) with 95% confidence intervals (95% CI)

(n=207)

Factors N Incidence n (%) OR 95%CI P

Individual factors
Gender
- Male

- Female 0.45-4.56 0.785
Age

- 18-20
-21-25 - 0.370
BMI
-18.5-24.9
-<18.5 0.42-3.29 0.762
->25 - 0.999
Year of study
- IStycar

- 2"year 0.08-1.12 0.073*
- 3"year 0.36-4.22 0.735
- 4thyear - -
- 5"ear _ - 0.999
Fieldof study Qe 0~~~ -

- Art/Humanities y,—w ,17',‘ ‘

L. 0 0.44-3.81 0.795

Frequency of weekly exercise

- Science/Health science

sessions

:ﬁ@uﬂﬂﬂﬁﬂiﬂﬂﬂﬂimom

- Never exercise 23 " 2 (8 1.76 0.23- 13&, 0.585
%ﬂﬁﬁﬁﬂim mﬂﬂﬂﬁﬂﬁ d
1 (5.6) 1.00
-4-7 84 11 (3.1 256  0.31-21.21 0.383
- 8-10 86 5 (5.8 1.05 0.12-9.56 0.966

->10 19 1 (53) 094  0.06-16.32 0.969
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Factors N Incidence n (%) OR 95%CI P

Hours of daily computer use
-<3 138 12 (8.7 1.00
->3 69 6 8.7 1.00 0.36-2.79 1.000

Percentage time of computer use
for study
-<70

->70 - 0.610

Percentage time of compuier

for entertainment

0.13-2.60 0.745
Feet are flat on the floor
- Yes
-No 0.41-2.83 1.000

Hip are positioned at o il
angle " #
[ | F T"""..-:
-Yes — N ’
A 2y : 10. . 0.58-4.44 0.459

Knee are positioned at 90 degree 'f’r:g ,i. il.: -é

- No

angle
- Yes
- No 0.43-4.33 0.784
Ankles are positioned :! 0 degree

angle

1.00

< UL INENIW N -

Elbows ar moned at 90 degree

ﬁ"@mqnmumqmnaam

-No 198 18 (9.1 - - 1.000
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Factors N Incidence n (%) OR 95%CI P
Upper back is supported
- Yes 131 11 (84) 1.00
- No 76 7 (9.2 1.11 0.41-2.99 1.000
Low back is supported
-Yes 1.00
-No 2.24 0.83-6.02 0.135*
Elbows are supported
-Yes
-No 0.53-5.28 0.439
Forearms are supported
- Yes
-No 0.82-8.10 0.132*
Wrists are supported
- Yes
-No 0.18-1.77 0.433
Computer screen is po.
level horizontal with the eye
- Yes
-No 0.35-2.44 1.000
Keyboard height
- Suitable
- Too high 03 1.22-4.86 0.969
AY
- Too low J 0.4 0.05-3.38 0.420
Mouse height | 1l
¥
- Suitable 154 14 (9.1 .00
- Too high ‘o 38 W (53) 0.57  0.12:2.56 0.450
Too lwﬂ ‘u E] ’J ﬂn ﬂ ‘ﬂ j zwgﬂ ’]ﬂ ‘052-7.52 0595

Duration OMyboard use during
desktop ‘

N INIHARINIRY..
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Factors N Incidence n (%) OR 95%CI P

Duration of mouse use during

desktop
- <70% 167 16 (9.6 1.00
->70% 40 2 (5.0 0.50 0.11-2.25 0.535

Duration of keyboard use during
laptop
- <50%

->50%

Duration of mouse use M
laptop / ’
- <50%

->50% |

= 31 0.15-3.16 1.000
Duration of touchpad use dufing .

0.04-2.16 0.318

laptop
- <50%
->50% - 0.999
Touch typing
- Yes

- No 0.21-1.89 0.373
Posture

- Posture 1
- Posture 2 0.09-8.80 0.931
- Posture 3 0.18-3.01 0.674

- Posture 4 0.57-6.78 0.288

i¥

- Posture 5 9 0 (0.0 0.00 - 0.999

—EEtAINENINyThT 7

Mental hea
- Normal 117‘ 11 (9ﬁ. 1.00 u

’q Hin oﬁqr] im uwf]éﬁg n&l"o]wﬁ EJ 0.868
qW rse than norfa 0 0.0 . - 0.998
Clinical factors
Rt.Quadriceps muscle length

- <115 degrees 112 8 (7.1 1.00
->115 degrees 95 10 (10.5) 1.53 0.58-4.05 0.462
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Factors N Incidence n (%) OR 95%CI

P

Lt. Quadriceps muscle length
- <115 degrees 108 7 (6.5) 1.00
->115 degrees 99 11 a1 1.80 0.67-4.85

Rt.Hamstrings muscle length

->151 degrees
- <151 degrees ) 0.80 0.30-2.11
Lt. Hamstrings muscle length
->152 degrees
- <152 degrees 0.58-4.18
Trunk flexion flexibility
->5.9 cm.
-<59 cm. 0.42-2.89
Trunk extension flexibility
->2.8 cm.
-<2.8 cm. 0.38-2.60
Trunk Rt. Lateral flexi
->20 cm. 1.00
- <20 cm. 1.29 0.49-3.41
Trunk Lt. Lateral flexion
->20 cm.

- <20 cm. 0.48-3.34

Trunk flexor musc; Lﬁ.ﬂ"ﬂurﬂ

.II
|
3

Trunk extensor endurance

->73 sec ¢ o 97 LR (82 1.00 ,
THUH NN IR
. Hip flexign form SLE

->72 degrees 98 ‘ A ™ 1.00

->38 sec

- <38 sec 0.89-8.82

ip flexion from SLR
->73 degrees 103 5 (49 1.00
- <73 degrees 104 13 (12.5) 2.80 0.96-8.16

0.324

0.805

0.463

1.000

1.000

0.631

0.806

0.083*

1.000

FAAINTH UV AR Y-

0.082*

* Statistical significance at p <0.2



255

Table H.11 Incidence of developing low back symptoms in undergraduate student using
notebook computer and crude odd ratio (OR) with 95% confidence intervals (95% CI)

(n=317)

Factors N Incidence n (%) OR 95%CI P

Individual factors

Gender

- Male

- Female 0.67-2.03 0.676

Age

-18-20

-21-25 0.55-2.42 0.703

BMI

-18.5-24.9

-<18.5 0.55-1.70 0.910

->25 0.22-1.45 0.232

Year of study

- IStycar

- 2"year 0.52-1.57 0.713

- 3"year 0.54-2.16 0.829

- 4myear - -

- 5"year 7 - 1.000

Field of study —  + -

- Art/Humanities v, 4 )

- Science/Health scierﬂ 0.53-1.42 0.610

Frequency of weekly ise ”I

sessions

514J8)7 NENINYNT

- Occasiona 46-1.55 0.577

- Never exercise 34 " 14 ( 2) 0.40 0.59- 3 0.448
’iﬂﬁﬁﬁﬂ‘im um'mma d

(31.1) 1.00
-4-7 99 25 (25.3) 0.75 0.38-1.46 0.398
- 8-10 116 42 (36.2) 1.26 0.68-2.34 0.468

->10 28 10 (35.7) 1.23 0.49-3.08 0.656
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Factors N Incidence  n (%) OR 95%CI P

Hours of daily computer use
-<3 199 60 (30.2) 1.00
->3 118 40 (33.9) 1.19 0.73-1.93 0.532

Percentage time of computer use

for study
-<70 1.00
->70 2.08 0.85-5.07 0.142%*

Percentage time of compuier

for entertainment

0.70-2.24 0.451
Feet are flat on the floor
- Yes
-No 0.85-2.33 0.210

Hip are positioned at

angle
-Yes 1.00
-No 0.90 0.54-1.49 0.702

Knee are positioned at 90 degree

angle b
- Yes
-No 0.67-2.10 0.667
Ankles are positioned :! 0 degree

angle

-mﬂﬁﬂ?ﬂﬁﬂﬁﬂ%ﬂﬂ%wom

Elbows ar: moned at 90

degree angle

TR ﬁNﬂiﬁiJﬂm& ANKAY

Neck is supported

0.377

-Yes 8 1 (12.5) 1.00
-No 309 99  (32.0) 330  0.40-27.19 0.443
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Factors N Incidence  n (%) OR 95%CI P
Upper back is supported
-Yes 144 50 (34.7) 1.00
-No 173 50 (28.9) 0.76 0.48-1.23 0.277
Low back is supported
- Yes 1.00
-No 1.38 0.85-2.23 0.225
Elbows are supported
-Yes 1.00
-No - 0.66 0.37-1.16 0.175%*

Forearms are supported
- Yes
-No 0.66-1.84 0.796
Wrists are supported
- Yes
-No 0.95-2.52 0.081*
Computer screen is posil
level horizontal with the eye
- Yes
-No 0.62-1.65 1.000
Keyboard height

- Suitable

- Too high e a4 o —{aia 0964 052-1.75 0885

- Too low i 0.86 0.42-1.73 0.664
H |

]
W

Mouse height

- Suitable 228 71  (31.1)

- Too high "& ) 55 Ll (36.4) 1.26 0.68-2.34 0.457
oo lwﬂ ‘u E] ’J qnaﬂ ‘V'l j ‘wzﬂ’]oﬂ ‘§35-1.79 0552
Duration omyboard use during
desktop ¢ - Qs
AWIANNITR NN AN 9.

q % 17 (167) . 05372 0.669
Duration of mouse use during
desktop
- <70% 260 82 (31.5) 1.00
->70% 57 18 (31.6) 1.00 0.54-1.86 1.000
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Factors N Incidence  n (%) OR 95%CI

Duration of keyboard use during

laptop
- <50%
->50%

Duration of mouse use during

laptop
- <50%

->50%

laptop

- <50%
->50%
Touch typing
- Yes

- No
Posture

- Posture 1
- Posture 2
- Posture 3
- Posture 4
- Posture 5

- Posture 6

Psychosocial factol v.

Mental health status

- Normal

260 82 (31.5) 1.00
57 18 (31.6) 1.00 0.54-1.86

0.68-2.03

0.67-2.39
0.40-1.27

0.33-3.02
1.06-5.71
0.80-4.18
1.26-10.79

s 0.10-10.07

.II
|
3

- Better than normal 133 WBs (286) 072 044-1.19
Rt.Quadriceps muscle length

ﬁNﬂiﬁ]J ARIGNHIAY...

Lt Quadriceps muscle length

’Qﬂ'f

5 degrees

- <115 degrees

- >115 degrees

193 56 (29.0) 1.00
124 44 (35.5) 1.35 0.83-2.18

1.000

0.574

0.508

0.284

1.000
0.037*
0.156*
0.187*

1.000

0.199%*
0.178*

0.265
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Factors N Incidence  n (%) OR 95%CI P

Rt.Hamstrings muscle length
->151 degrees 159 45 (28.3) 1.00
- <151 degrees 158 55 (34.8) 1.35 0.84-2.18 0.228

Lt. Hamstrings muscle length

- >152 degrees 1.00

- <152 degrees 0.69 0.43-1.12 0.146%*
Trunk flexion flexibility

->59 cm. 1.00

-<5.9cm. - 0.96 0.60-1.55 0.904

Trunk extension flexibility
->2.8 cm.
-<2.8 cm. 0.54-1.38 0.548
Trunk Rt. Lateral flexion
->20 cm.
- <20 cm. 0.77-1.98 0.400
Trunk Lt. Lateral flexion
->20 cm. 1.00
- <20 cm. 1.25 0.77-2.01 0.397
Trunk flexor muscle enduranc
->38 sec

- <38 sec 0.58-1.54 0.902

Trunk extensor endurance

->73 sec L

- <73 sec ',| ' (G1.8) 1067  038-098  0.458*
i i¥

Rt. Hip flexion form SLR '

->72 degree ¢ o 156 53 (340 .00

-<72 de . u H q wlﬁ ﬂ i WZH q Oﬂ ?50-1.29 0.398
Lt. Hip ﬂexq from SLR

- >73 degrees _ _ }71‘ 60 @s) 100 T

Statistical significance at p <0.
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Table H.12 Incidence of persistent low back symptoms in undergraduate student using
notebook computer and crude odd ratio (OR) with 95% confidence intervals (95% CI)

(n=317)

Factors N Incidence n (%) OR 95%CI P

Individual factors

Gender

- Male

- Female 0.30-1.49 0.381

Age

- 18-20

-21-25 0.59-4.59 0.362

BMI

-18.5-24.9

-<18.5 0.54-2.87 0.594

->25 0.04-2.63 0.302

Year of study

- IStycar

- 2"year 0.42-2.31 0.967

- 3"year 0.24-2.39 0.639

- 4thyear - -

- 5"year 7 - 1.000

Field of study —  + -

- Art/Humanities v 4 )

- Science/Health scietﬂ 0.37-1.69 0.553

Frequency of weekly ise ”I

sessions

‘LJEI’J ﬂﬂﬂﬁﬂﬁl?ﬂi

- Occasio 36-2.43 0.891

- Never exercise 34 " 1.20 0. 31- 0.790
%ﬁﬁﬁﬁﬂiﬁu um'mma d

(12.2) 1.00
-4-7 99 6 (6.1) 0.47 0.16-1.37 0.166*
- 8-10 116 14 (12.1) 0.99 0.41-2.42 0.985

->10 28 2 (7.1 0.57 0.11-2.74 0.471
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Factors N Incidence  n (%) OR 95%CI P

Hours of daily computer use
-<3 199 20 (10.1) 1.00
->3 118 11 (93) 0.92 0.42-1.99 1.000

Percentage time of computer use

for study
-<70 1.00
->70 2.34 0.74-7.47 0.136*

Percentage time of compuier

for entertainment

0.28-2.10 0.812
Feet are flat on the floor
- Yes
-No 0.55-2.69 0.697
Hip are positioned at
angle

- Yes

-No 1.06 0.48-2.34 1.000
Knee are positioned at 90 degree
angle
- Yes
-No 0.50-3.24 0.822
Ankles are positioned :! 0 degree

angle

= AU INRINTI

Elbows ar moned at 90

13,3)

VG o
Wﬁmﬂimm 18918 A Y

Neck is supported

0.259

-Yes 8 0 (0.0 1.00
-No 309 31 (10.0) - - 1.000
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Factors N Incidence  n (%) OR 95%CI P
Upper back is supported
-Yes 144 14 (9.7) 1.00
-No 173 17 (9.8) 1.01 0.48-2.13 1.000
Low back is supported
- Yes 1.00
-No 1.58 0.73-3.42 0.261
Elbows are supported
-Yes 1.00
-No 0.70 0.30-1.65 0.479

Forearms are supported
- Yes
-No 0.53-2.70 0.840
Wrists are supported
- Yes
-No 1.07-4.77 0.433
Computer screen is po.
level horizontal with the eye.
- Yes
-No 0.34-1.53 0.439
Keyboard height
- Suitable

- Too high 0.49-3.05 0.668
- Too low 0.44-3.53 0.682
Mouse height

i¥

- Suitable 228 20 (8.8) '1.00

- Too high 7 (12.7) 1.5 0.373
Duration ovboard use during

desktop

Qﬁqﬁﬁﬂ‘imﬂm ANHRY.,.

Duratlon of mouse use during

desktop

- <70% 260 27 (10.4) 1.00

->70% 57 4 (7.0) 0.65 0.22-1.94 0.623
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Factors N Incidence  n (%) OR 95%CI P

Duration of keyboard use during

laptop
- <50% 260 24 (9.2) 1.00
->50% 57 7 (12.3) 1.38 0.56-3.37 0.465

Duration of mouse use during

laptop

- <50%

->50% - . 0.59-3.04 0.508
Duration of touchpad MW

laptop

- <50%

->50% 0.16-1.87 0.441
Touch typing

- Yes

-No 0.39-2.54 1.000
Posture

- Posture 1

- Posture 2 0.06-7.27 0.713
- Posture 3 0.76-16.41 0.107*
- Posture 4 0.33-7.88 0.558
- Posture 5 1.25-36.76 0.226
- Posture 6 0.39-73.09 0.207

Psychosocial factorss -

.ll
]
W

Mental health status

- Normal 157 17 (10.8)

- Better than normal "& 133 Lo (7.9 0.67  0.30-1.52 0.336
Clinical faqs

Rt.Quadriceps muscle le(zgth _ ) , ‘ _ g - Qs 7
ARFANNIUHANANY 1AL

qzl 5 degrees 18" (132) : 93-4.18 ™ 0.086*

Lt. Quadriceps muscle length

- <115 degrees 193 15 (7.8) 1.00

->115 degrees 124 16 (12.9) 1.76 0.84-3.70 0.174*
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Factors N Incidence  n (%) OR 95%CI P

Rt.Hamstrings muscle length
->151 degrees 159 15 (94) 1.00
- <151 degrees 158 16 (10.1) 1.08 0.52-2.27 0.852

Lt. Hamstrings muscle length

- >152 degrees 1.00

- <152 degrees 0.74 0.35-1.55 0.451
Trunk flexion flexibility

->59 cm. 1.00

-<59cm. - 0.78 0.37-1.64 0.572

Trunk extension flexibility
->2.8 cm.
-<2.8cm. 0.35-1.57 0.456
Trunk Rt. Lateral flexion
->20 cm.
- <20 cm. 0.84-3.93 0.135%*
Trunk Lt. Lateral flexion
->20 cm. 1.00
- <20 cm. 1.03 0.49-2.16 1.000
Trunk flexor muscle enduranc
->38 sec

- <38 sec 0.41-1.86 0.847

Trunk extensor endurance

->73 sec d

- <73 sec ',| ' @. 074 035155 0.447
i A

Rt. Hip flexion form SLR '

->72 degree - 156 Lhs 6 .00

- <72 degrbes 1 I H I 7'1%] ﬂ i 16/ (. I] 1ﬂ §49-2.18 1.000

Lt. Hip ﬂexm from SLR

- >73 degrees e 20 (D) 1.00 Qs
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APPENDIX I

LETTER OF ACCEPTANCE FOR PUBLICATION

---------- Forwarded messag ‘-=.,_
From: Prawit Janwantana -'
Date: Mon, Apr 4, 2011
Subject: Fwd: Re: Stati

To: Siriluck Chetpiya
Dear Dr. Janwantanakul,

Congratulations! Your manu ,_‘.-p  off y.accepte H‘h ORK. I anticipate that it

will be published in late 2012/ early 7_ We happ \ eport that due to an increase in
submissions to WORK, -,"":‘*f_?: of each issue. However, we may

still have a longer than usual d Ity :,u u-_- ablishin 1scripts. We will do our best to
publish manuscripts u 2 anges to an already

scheduled seq w,?

.!I
]
l.

Best,

VICMFT‘IJEI’JTIEW]?WEI']]‘]?
ammﬂiﬁuumqwmaa
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On Fri, Apr 1, 2011 at 11:42 PM, Prawit Janwantanakul <Prawit.J@chula.ac.th> wrote:

Dear Victoria Hall, Editor's Assistant

Correspondence abo be directed to Pray wantanakul at the

following address:

Department of Ph

Faculty of Allied H
Bangkok 10330
Thailand
Telephone: 66 2 218 3767
Fax: 66 2 218 3766
Email: prawit.j@chula.ac.th

\ "7

1
Sincerely yours, ;J

“”“ﬁaﬂaﬁl“‘ﬂ“i’l EW]TW g1

---- Or1g1nal message ----
ama«@ﬂwwnﬂma d
“From: Victoria Hall <victoria.e. hall@gmail.com>
>Subject: Status of Manuscript Submitted to WORK
>To: prawit.j@chula.ac.th

>Cc: Karen Jacobs <kjacobs@bu.edu>



>

>

>

>

>

Dear Dr. Janwantanakul,

It is with great pleasure that I conditionally

accept your manuscript entitled, Prevalence of and

undergraduate students for in WORTC A" i

Journal of Prevention, Asses .--v Rehabilitation.™

The reviews
are needed are
forms and one edi
important tha

your revised ma
reviewer.
Once you

e-mail me a'‘copy o

-l
like to receive ‘1! revision by May 1,

HHETNENTNYINT
FRIPIDIRHUTNY 10 Y

Sincerely,
Victoria

267



268

> Victoria (Vicki) Hall

> Editor's Assistant

> WORK: A Journal of Prevention Assessment, and
> Rehabilitation

P —

>Reviewer #1.doc (52kbytes

>

>Reviewer #2.doc (49k Bytes)
Victoria (Vicki) Hall
Editor's Assistant”

WORK: A Jo "' .

W

District 7910 Rotaract‘Chalr 2009-2011

WW“‘FI”NEJ’J‘VIEW]?W g1

victoria.e. hall@gmaﬂ com

’QW]Mﬂ‘iﬂJNW]’mmﬁﬂ
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