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ABSTRACT

This study was a cross-sectional study using self-administered
questionnaires to investigate the prevalence rate of work-related neck and shoulder
pain and to determine factors affecting neck and shoulder pain in critical care nursing
personnel at Ramathibodi hospital in Thailand. It was conducted among 205 full-time
nursing personnel during 15 May to December 2009. The RULA (Rapid Upper Limb
Assessment) was introduced to describe the working posture. Chi-square test is used to
determine difference between the study groups of variables. Descriptive statistics was
used to analyze the data such as percentage, mean, standard deviation (SD). Odds ratio
and 95% confidence interval were used to determine the relationship between
independent variables and neck and shoulder pain.

The results indicated that the prevalence of work related neck and shoulder
pain among critical care nursing personnel was 69.4%, followed by low back pain
(57.50%) and upper back pain (57%). The significantly associated factors with neck
and shoulder pain were working hours per day greater than 8 (p=0.014) and high
RULA score at right and left side (p=0.049). The results showed the relationship
between factors and neck and shoulder pain after using a binary logistic regression
model. The risk factors such as high RULA score at right and left side, more than8
hours work per day, low decision latitude, and accepting emergency patients were
significantly associated with neck and shoulder pain (p=0.026, p=0.049, p=0.047,
p=0.046, respectively)

It was concluded that neck and shoulder pain was a common health
problem among these nurses. Their physical workload, psychosocial and individual
factors must be taken into account to improve the working conditions. The results of
RULA and their work practices should be considered in guidelines for risk reduction
strategies.

KEY WORDS : NURSING PERSONNEL/ MUSCULOSKELETAL COMPLAINT/
INURSING ACTIVITY/ WORKING POSTURE
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CHAPTER|
INTRODUCTION

1.1 Background and rationale

Work related neck and shoulder pain are commortheabblems among
general population and worket). It has been found in many epidemiological studies
that female has higher risk for work-related neckl aipper limb musculoskeletal
disorders than malg®, 3). Approximately 50% of worker has at least one o@nce
of neck/shoulder pain during their lifetini4).

According to the Bureau of Labor Statistics 200@& hursing personnel
were in the second rank of musculoskeletal disofl&Ds). In 2007, this group had
been reported for the highest incidence rate of BIGD

The major cause of MSDs among nursing personnekigent handling

activity such as lifting, transferring and repasiing.6,7. Several studies have been

conducted to specify the physical factors suchoaseful exertion, manual handling,
awkward postures, bending and twisting. These somipent factor of MSDs. Some
studies identified that non-biomechanical factartsas low psychosocial job demands
and lack of social support were related to low baokl neck/shoulder pain among
nursing staff. (8,9,10 The other personal characteristic factor suclyeasder, age,

body mass indexBMI) and smoking were predisposed to MSDs, but thestorfa
required further assessmetit). Related to thequality of sleep, Masaya Takahashi et

al, 2006 determined the association between gpeelplems and MSDs among 98
staffs at three nursing homes. The result shoilwatl arm pain was significantly
associated with less difficulty initiating sle@pR 6.70. (12).

Besides, Health Resources and Services Admatistr (HRSA) had
reported the shortage of registered nurses. Thislggn was begun in 2007 and one of
the main caused were MSDs. These will be suspé¢atietrease to 20%-29% in 2020.
A13)
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According to Thailand 2003, Thanes Sinsongsook kas/eyed the
prevalence of musculoskeletal complaints among imgirspersonnel at King

Chulalongron Memorial Hospital. Low back pain whs major cause3.4%), another
causes were shouldeain (19.8% and upper back pairi9.4%. (14,15. In a 2004,

Jirisuda Thaneerat has surveyed the musculoskegdeial in Pathumthani Hospital
personnel. The results showed that the highestj@eee musculoskeletal pain was at
low back?28.3%; neck and right shoulder was twice from low baelgion19.8%.
(16).

There is few statistics report MSDs in Thailandoagn nursing personnel.
Nursing group are at high risk group of work retbk@SD. The characteristic of works
task is often found to transfer the patient anchi@ange patient’s position as in-out bed.
The natures of lifting were mostly manual handlifignese would cause strain and
sprain on back, neck and shoulder mugg|e8). When this activity is performed for a
long period, it may develop the work related MSB.Qritical care unit, the most
common patients were found in a serious conditiod eritical situation. 95% of
patients have problems of self care activity ared/ theed help for daily activity such
as eating, excretion, and turning position. Allkefave increased nursing workload.
Critical care unit have more specific equipmentshsas ventilator, monitor, cardiac
support, other life support equipment and manyesabround bed. These equipments

have limited activity, force and posture of nurspegsonnel working hour20,.

The North American Industry Classification SystéRAICS) studied the
workers’ compensation claims in acute care uniggoBomics injuries were estimated
50% of claim(17).

According to the statistic reported in Ramathibbidispital during three-
year period2000-2002, 1,061 staff(33.2% was found to show sign and symptom
of work-related musculoskeletal pain. 50% of symptoccurred after their work.
These databases did not show the detail of ocampgtioup and the body pain. Thus,
it was not confirmed about the specific type otingj severity and part of body pain in
another unit of all staffs. In previous study, Id&ck pain have been a common
report of work-related MSDs among nursing persorstethat the hospital staff

requested special equipments to reduce low ba@insand to ensure safety of
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low back muscle. The equipment was plate slide twenand transfer patient. In
some countries, devices for raise patient in andbead such as patient host, a
sling lift and hydraulic life were used. The redgnsstudy showed high
prevalence of neck and shoulder pain among nurstiaffs than low back pain.
(18

This researckescribed the prevalence rate of work-related et
shoulder pain, and determined factors affectind el shoulder pain. Because there
was rare study on this part of the body but nowdhe increasing of complaints
of MSDs in this part of body than in low bagi.8).

Therefore, this research study focused on critoale nursing staffs
because of this unit has to expose to high workoad than in other unit in
hospital. This nursing staffs always perform theark task face to face with life-
threatening situation and serious condition. P&ieaquired support for daily life
activity, thus this entire group expose high rigktbr than general ward.

Several literature reviews have reported a relalign among
musculoskeletal disorder and ergonomic risk faictarurses. However, nursing staff in
Thailand and in other country are different in teshrsalary, life-style and culture, etc.
Then the data from overseas may not be approgdaiehai people. There were lots of
accidents such as medication error, incidence andreence data in many hospitals in
Thailand, while there was lack of data on workatetl disease. Most of work- related
illnesses are chronic disease, whereas the cadisdiseases or symptoms were not
clear. In addition, there was no data on the sgvefithe disease.

Ergonomics is the science of proper job demandsvar# conditions to
worker(19). Ergonomics in health care sector still lags fahind other industries,

such as transportation, manufacture technologydmnicalindustry.20) Since

many years ago, there have had protections for nval&kers from heavy lifting,
frequent lifting and holding awkward postures buere were no similar or
appropriate measure for nursing personnel. (21232,

In the future, the faculty of Medicine Ramathibbdispital is going to be the

international hospital. The vision is aimed to be best medical service center in Asia.

The mission is to improve safety and promote goodlity of life for all staffs.
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Therefore, there is necessary to protect all stdftan unsafe action and
unsafe conditions.

The aim of this research was to determine the peexa& and related
factor of neck and shoulder pain among nursing guarsl. Consequently, it was
expected to gain some useful data for the anabsdsevaluation of work-related
problems. The advantage was to improve the probkemdisto prevent work-related

illness

1.2 Objectives

1.2.1 To determine the prevalence of work relaieck and shoulder pain
among Critical care Nursing Personnel in Ramathibtuspital.
1.2.2 To determine the associated of work reladetbf between neck and

shoulder pain among Critical care Nursing PersommBlamathibodi Hospital.

1.3 Resear ch hypotheses

1.3.1Individual factor would be associated withknand shoulder pain
among critical care nursing personnel in Ramathibodpital.

1.3.2Work task factor would be associated withkreetd shoulder pain
among critical care nursing personnel in Ramathibodpital.

1.3.3Psychological job demands would be associaittdneck and
shoulder pain among critical care nursing persommBlamathibodi hospital.

1.3.4Sleep quality factor would be associated webk and shoulder pain

among critical care nursing personnel in Ramathibodpital.
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1.4 Scope and limitation of the study

This study was conducted among critical care ingrgersonnel in
Ramathibodi Hospital. 243 nursing personnel werdugted in this study during 15
May to December 2009. This study had 2 stages,addiiection and data analysis. The
data collection started from 15 May to 30 AugusD2®y using questionnaires and
then the data analysis began from 1 September tDeldember 2009.The RULA

assessment Tool is introduced to evaluate workasgyse of nursing personnel.

1.5Variables

1.5.1 Independent variables

1.5.1.1 Individual Variable
Age

Body Mass IndetBMI)
Smoking

Drinking Alcohols

Education Level

Marital Status

Health Status

Sport

1.5.1.2 Work task related factor
Work experience

Work history

Number of hours and day for full time work
Shift work

Work over time

Part time

Working Posture
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1.5.1.3Psychological Job Stress
Decision Latitude
Psychological Jomi2end
Supervisor Sociappaort
Coworker Social Sapp

1.5.1.4 Sleep Quality factor

1.5.2 Dependent variables

Work-Related Neck and Shoulder Pain

Introduction /6
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1.6 Conceptual Frameworks

| Independent Variable |

Dependent Variable

Individual Variable: Age, Body Mass
IndexBMI), Smoking, Drinking

Alcohols, Education level, Marital statu

Uy

Health status, Sport

Work-Related Neck and Shoulder pain

Work task related factor: Work
experience Work history, Number of
hours/day , Number of hours/week ,
Shift work, Work over time, Part time
Working posture

Psychological Job Stress :Decision

latitude, Psychological job demand,
Supervisor social support ,Coworkef
social support

Quality of Sleep
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1.7Glossary of terms and operational definitions

Critical Care Nursing Personnd refers to registerd nurgBNs) and license practical

nurse(LPN) that was working experience in critical caret atileast 1 year

Registered Nurses refer to registered nurses (RNs) working in thenstve care unit
and were trained in critical care nursing. MostRMs jobs in critical care unit are
recording vital signs, administering medicationsg aonitoring procedures under the

direction of a physician.

License Practical Nurses refer to licensed practical nurses (LPNSs) in thiensive

care units responsible direct to patient care RIS such as moving patient up , in
and out bed, changing pads and taking blood pressader the direction of RNSs.
According to the regulation, the LPNs's duties havere limited. It mentioned that

patient information must be charted by RNs not ByNE.

Neck and Shoulder pain (NSP refers to pain of the bodily structures, such as
muscles, nerve, tendons, ligaments, joints, cgdilaand spinal discs and do not
include injuries result from slips, trips or sinmilaccident that affects on around neck
and shoulder region. This study considers combipaith involving the neck and
shoulder and caused from primarily the performaofcevork. This pain is based on

self report and non diagnostic examination.

Individual factor refers to age, body mass indgBMI), smoking, alcohol

consumption, education level, marital stutus, agalth status and sport behavior.

Work task factor refers to work experience, work history, numbehaodrs/day, and

number of hours/week, shift work, work over timartgime andvorking posture.

Psychological job stress refer to the psychological stress in work suclhasdecision
latitude, the psychological job demand, the supervisocial support and the

coworker social support.
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Sleep quality factor refer to perceived sleep quality. This study dedino difficulty
in falling asleep, difficulty in maintainingleep awakenings at night, calmness of
sleep premature finamorning awakening. This study divides the qualityskeep 2

groups; good and poor quality of sleep.

Patient handling refers to all activities requiring force by perswithin the part of

nursing care, such as transferring, repositioriftgng the patients.

Conventional shift work refer to the arrangements shift pattern that fodviarn shift
to the clockwise such as day shift follow by evenahift, night shift and day off and

start new shift work in the same pattern every time
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CHAPTERIII
LITERATURE REVIEW

2.1 Background

The epidemiology of study and definition of necldahoulder pain in the
thesis is a term used to describe complaints or-gated disability in the neck and
shoulder regions, e.g. pain, ache, or trouble froomscles, tendons and skeleton.
(11,24. The neck and shoulder make together a “functiandl Several muscles have
their origin in the neck and attach at the should@&@e ergonomic evaluation of neck

and shoulder pain would be described in this chiapte

2.2 Definitions of neck and shoulder pain

Work related neck and shoulder p@MSP) is a common health problem in
the general population and among workéls. The most common causes of NSP are
strain and sprain .The ligament is injured fromagpmhile muscle or tendon tissue is

injured from strain(25).

2.2.1 Anatomy of the neck

The neck was consisted of seven vertebrae thiadcall, C2, C3, C4, C5,
C6 and C7.The first vertebrae is connected to skudll the seventh is connected the
sternum. The back of neck has a spinal canal. phralscanal is the way of spinal
cord passed.his canal has functioned for receives and condhet®rder from muscle
to brain and brain to muscle. When this canal énasis or the bone grow up and

press. It will increase pressure around nervesspirdl cord26. The most symptoms

are found neck and shoulder pdm.the present time, computers have become
essential equipments for the job. The position ofknnormally performs flexion and

extension around neck muscle. These are risk fattoeck pain27
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2.2.2Anatomy of the shoulder

The shoulder was consisted of 3 bones such adaweal, the scapula and
the humerus. The part of the shoulder joint coolated around, forwards, backward
and and strong for actions such as lifting, pugtand pulling. It were consisted of 3
joints connection for example

e Glenohumeral joint is the main of shoulder jointisla ball and socket
joint that allows the arm to rotate in a circulasiiion or to hinge out and up away
from the body and at this joint easier to dislo¢ht other joints.

e Acromioclavicular joint is formed by the lateralcenf the clavicle. It
is important in transmitting forces through the eppmb and shoulder to the axial
skeleton. The acromioclavicular joint has minimabbility due to its supporting
ligaments. The acromioclavicular ligament invohiadthe movement of the clavicle
on the acromion and whiles the coracoclavicularignt composed of the conoid and
trapezoid ligaments.

e The sternoclavicular joint is the the medial endttué clavicle. This
joint is limited to movement. Sternoclavicular dishtion is rare occurrence but there

was found in direct traum26).

2.3 The pathophysiology of neck and shoulder pain

2.3.1 Neuroanatomy of pain

The cause of neck and shoulder pain was irritadod inflammation
around area such as bones, nerves, discs, liganmemssles and joints (27). The pain
can be classified as the neuropathic, the idiopatmd the nociceptive origin.
Nociceptive origin is often considered in the aqutease. Whereas the pain progresses
toward a chronic phase, the influence of psycheklgand social factors becomes
more dramatically. (27).
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2.3.2 Pain on tissue level

Muscle tension is the common cause of neck andldé@opain. Especially
isometric muscle contraction has been suggestedit@e the intramuscular pressure.
Inadequate arterial circulation leads to inadequatggen supply. (28). After heavy

physical exertion for 24 to 48 hours, the pain degeloped around muscular origin.

2.3.3 Psychology of pain

2.3.3.1Stress-induced pain

Stress can be defined widely as a discrepancy ketwiee
demands and capacity of an individual. The conditad stress always from the
emotion, after the individual factor was evaluatesituation. (27). The
psychophysiology is the branch of psychology teatdncerned with the physiological
bases of psychological processes. The relatiordhgsychophysiologist is related to
the exposure to a stressful situation. The soufcstress-related pain is in the
autonomic nervous system (ANS), whereas the enwdtitniggers the release of
hormone such as cortisol, adrenaline and other tioesy then the body will response
to the action for example the increasing of heat,rblood pressure and respiration.

These hormones increase muscles tension, whichazg® aches and nerves irritation.
29

24 Therearethreephasesof neck and shoulder pain symptoms

2.4.1 Phase 1 or early stage

The common symptom in phase is painful and fatigtlee duration of
symptom sometime is a week or month. Almost symptan be recovered. The
methods for relief symptom are for example takingest, days off work, use aspirin
and exercise. This phase normally showed no remtuaif work performance. In
contrast, if the source of problem can not be imedp it can lead to the sever phase.
The important in this phase was the implementatbrergonomic evaluation and

facilitated equipment28)
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2.4.2 Phase 2 or intermediate stage

This phase found painful more than phase 1 andriggs. This symptom
occurs early in the work shift and persists at tighis phase should be on treatment
and consultant the doctor. The common cure is Wb the physician in case of the

severe symptom the surgical is needed.

2.4.3Phase 3 or late stage

This phase mostly found sever pain more than irs@I2a aching, fatigue,
weakness persist at rest, inability to sleep angetrborm light duties. This symptom
can occur every day and can not be resolved evengdihe holiday. The surgical is
mostly used for the therapeutics in this phase. é@n in this phase it should
encourage the patient for care themselves andgbrtgeinjure around the problem
site.30

2.5 Risk factor associated neck and shoulder pain

2.5.1 Personnel factor
2.5.1.10ccupational
The literature review of musculoskeletal disordehe
prevalence of neck and shoulder pain often foundemistered nurse more than
practical nurse(65). The cause might be most of registered nurse qfeformed

administering medications intravenously and procedests66. In 2007, H Alamgir

investigated the injury rates in the healthcarérggt in British Columbia, Canada. It
was found that registered nurses in critical camé was significantly associated with
injury rates than licensed practical nure@g. In Thailand 2004, Thanes conducted
the study on “Relationships between work-relatedtois and disorders in the
musculoskeletal among nursing personnel in Chugdom memorial hospital. He
foundthat the prevalence of neck pain in nurse and igedchurse were 15% and

14.7% respectively, while the prevalence of léfodder pain in nurse group was
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12.1% and in practical nurse was 16.8%. This stodjected data from nurses
working in the hospital, the date were not showsdparated ward.

2.5.1.2 Gender

Female had experienced neck and shoulderrpaie than male
(26, 39. Male were excluded in this study because matevet the limitation of
number, and in other reviews found that gendeor#ozinding factor38,39. The
biological differences between sexes are the aptmetric differences (40). It may
accounted for gender-related difference in PRs o$auloskeletal complaint$41).
From literature review study found that females laaldigher prevalence rate report
than maleg42). S. Warming, 2006 found the association betweek aad shoulder
pain and gendgiOR6.7). This gender segregation has consequencdsef@xposure
to risk factors at work. When men and women workh@ same occupation such as
cleaning personnel, women more often do the ligtasks compared with their male
(44).

2.5.1.3 Level of education

Level of education will be associated withey factor such as

socio-economic status, occupational or lifestyl@ucation influence the health-related
behaviors such as children who well educated tenteport healthier behaviors in
adult life (45). The results of studies for NSP were varied. Sstadies show high
risk of the persistent neck and shoulder pain in-éolucated employees, while the
others did not show significant relationskdp 39.

2.5.1.4 Body MassIndex (BMI) and anthropometric measures

Some studies showed an increase BMI associated with

increasing neck paii31), the American of office workers found this factiess
associated with neck pai@®). In contrast, Hogg-Johnson, S. et al.,, 2008 ditl no
confirm this correlation(33). The study of Jolanda J, 2004 found the incidewice
neck complaints was increased for obesity (OR 1.81)

2.5.1.5 Alcohol consumption

Some study was no association between the consumpith
neck and back pai6). Whereas Derek R. Smidt al., 2006 found this association
among nursing personnel in Japd@¥R1.20 and 1.36, respectively). Previous study

revealed that the excessive alcohol consumption mmgoact the motor skills and
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decrease the body’s capability to fight the repetitstrain (49). In contrast, Eva
Skillgate studied associated between alcohol coptomand back or neck pain. It
was found that drinking twice per week or more oft@d a lower risk than those who
drank once per month or less often (RR = 0.4, 999%9.0-1.1).

The mechanism described the possible protectivecefbf alcohol
consumption on neck pain. It might be an antiamfinatory effect. The ethanol
consumption delayed the onset and quit the sequahoelagen-induced arthritis by
interaction with innate immune responsive. (51).

2.5.1.6 Smoking

The relationship between smoking and neck/shoypder is
not clearly defined(52). But Korhonen, 2003 found the association betwsseaking
and neck painvhile other studies cannot confirm this associafi$). Previous study
found that smoking can affect the musculoskeletatesn through blood flow
reduction (54); hypoxia (55); or chemical changesding to muscle, joint and disc
degeneration excitatory effects of nicotine magralhe perception/threshold of pain,
increasing self-reporting among smokers (54).

The mechanisms by which smoking or alcohol condion may cause
sick leave due to back or neck pain is not cledre Thechanism describing the
increased risk of smoking on back or neck pain inlgh explained by a decreased
circulation in the tissues in the spine from nigeti(51), causing ischemic pain,
decreased function and degeneration of the comeedissues and muscles. As
mentioned above, the mechanism explaining a preeeceffect of alcohol
consumption on back or neck pain might be explaimedn anti-inflammatory effect
that has been shown in a study of mice. Anothesiptes mechanism might be the
general relaxing effect that alcohol can have arpfee and which probably affects the
muscles in the back and neck.

2.5.1.7 Exercises
The study of the relationship betweégisure time such as
physical exercise and neck/shoulder pain are redrigl shown. The study of V.H.
Hildebrandt found no different association betweerker participating and worker

participating in sport47. The study of Jolanda J, 2004 demonstrated mdajede
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factors among shoulder and neck complaints inctydirercise for at least once a
week (OR0.87%.

2.5.2 Work task factor

2.5.2.1Ageltime experience

The literature review of musculoskeletal disordére
prevalence of neck and shoulder pain often founaloer worker.(4,31),but
the same results were also found in middle agem(83). Bolanle MS Tinubu.
found the association of long working hour with kend shoulder pain; working > 20
years with clinical experience develop of WMSDs &3E81) than 11-20 years group.
The previous study depicted that long working host®owed relative risk of
neck/shoulder pain34). The literature review of musculoskeletal disorder
demonstrated the relationship of the duration afrkvyear of and number
with contact to risk factor. Related to tme of rioTrinkoff 2006 showed that
working hour significantly related to increased MS3firking >13 hours per day, on
days off/vacation days, mandatory overtime, on;oaith <10 hrs between shifts
significantly related to increased MSD. Ulrika, B0@onducted the study on
“Relationships between work-related factors anardiers in the neck-shoulder and
low-back region among female and male ambulanceopeel. She founthat the
duration of employment was significantly associateth neck and shoulder pa{fP=
0.00D).

2.5.2.2 Posture

Awkward posture such as stretch out line bothsaamd hand
over shoulder along time made injury and inflamsuad muscle, tendon and nerves.
The nursing activity such as lifting patient 9-1i2¢ per shift significantly increased
neck and shoulder pa{@). Lifting and stooping immediately associated witdtk and
arm pain(35). Push and pull activity associated with arm @@in Lifting over weight
and hand over shoulder associated with arm painursing personnel and other
occupational35). The study of Jolanda J, 2004 showed the incidesfcaneck

complaints associated of work in awkward postu@R (.76.
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2.5.4 Psychosocial factorsat work (59, 60, 61, 62

Psychosocial factors at work are the multiple caxe$s causes such as
overtime, shift work, unemployment, and overloacdb®t Karasek developed and
provided the "job strain" concept and model in 19Tle work related stress resulting
in physical and mental health effects as Job Cobritodel (59) is described as
following.

2.5.4.1 Decision latitude

This decision latitude is meaning the power th&cfwith
member’'s behavior in the organization. This dead@atitude was sometime called
frameworks. This framework is affected by the decisits content related to the job
assignment and the position of workers in the filihe obtained score in this model
would be classified into 2 groups; high and lowisien latitude. The score range was
24-96. The 70% cut point for two groups was usedlassify high and low group,
score < 68 is defined as low group while the seo8® is defined as high group.

2.5.4.2 Psychological demands,

This psychological demand refers to the supparbng the
social network in workplace. This factor can redsttess and can correct all problems
in workplace. It implies the attention, honor aredpectability from each other. The
obtained score in this model would be finally ciasd into 2 groups: high and low
psychological demands. The score range was 12-B88e 70% cut point for two
groups was used to classify high and low groupcdre < 34 is defined as low group
while the score34 is defined as high group.

2.5.4.3 The supervisor social support

This supervisor social support meant the subjeat$ dften
used this technique in coping with stress. Whenpérson was promoted, supported,
suggested, developed and helped, this factor cdmceestress and can correct all
problems from workplac€62). This answer in the model separate 2 group from
answer as high and low supervisor social support.

2.5.4.4 The coworker social support

This coworker social support means the supponn frao-
workers. When the workers were accepted or recegnfrom coworker the stress
level would be reduced60) Good mental health would be foun@él). The score
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would be defined as high and low supervisor saaiglport. The score range was 12-
48. The 70% cut point for two groups was useddesify high and low risk factor, if
score < 12 is defined as low group while the sedr2is defined as high group.

As mention above psychosocial factors at work atdtipte
complexes causes such as overtime, shift work, ptegment, and overload. Steven
James Linton, 199%und high level stress for long time had affectéth physical
and psychological of workers, low social supportréased neck and back pain
(OR2.42 OR3.61, respectively High demand control was related to neck and

shoulder pain in ltalian nursing personn@6). Ulrika AASA, 2005 revealed
psychological demands associated with neck-shoujsin among the female

ambulance personnel (OR 2.37)

2.5.5 Quality of sleep

The association of work schedule could affect slgatern. Masaya
Takahashi et al., 2006 studied the association dmiwsleep problems and MSDs
among nursing staffs. It was found that arm pais wssociated with less difficulty
initiating sleep(OR 6.70. The British of training doctors, studies the tiela between
few hours sleep and more hours worked. It was fatatl more hours working was
significantly related to MSDs and somatic symptoiiitse muscles had short period of
rest and still work continuously. This situatiofieated musculoskeletal injuri¢35).

2.6 Careand Treatment

Care and treatment would be performed for the imgmmeent individually

as follows;

2.6.1 Rest
The rest is easy method to do and the most commamtige that necessary
for decrease painful and discomfort. Rest will bethe relaxation and the reduction

of muscular fatigue. When the muscle takes restillitoe the useful for rehabilitation
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and for the recovery of all disability. Rest caduee and decrease the muscle fatigue.
63

2.6.2 Hot and cold compression

Hot compression is used for the relaxation, the aleugain relief and
induction of circulation blood flow. It is introded to treat chronic injuries and
muscle pain. While, cold compression will use tduee the swelling of muscle. It is

for acute sprains, bruising, swelling and inflamioat 64

2.6.3 Prevention

The main prevention of musculoskeletal disordethés health assessment
and the workplace management. The ergonomic stesteg reduce MSDs are the
utilization of appropriated tool for workers suchthe health education, the workplace
survey and evaluation, and health risk study. Tealth related issue included the
health care surveillances for example the implemgnof the physical examination
before start working, during year and after sickne¥he improvement of the health
risk factor should be achieved. Therefore, the rwying control and workplace

evaluation are essentiéd

2.7 Thedatigic of musculoskeletal disease
Musculoskeletal disorders (MSDs) often referredetgonomic injuries.
Nursing aides, orderlies, and attendants had thleebt rate of injuries and illnesses

and registered nurses had 10 rank of inj@$9. The highest part of body pain was at
the back®b1x) follow by shoulder10x and wrists9%). The highest cause of injury

were lifting heavy load (42%) and repetitive work$%.25, 69, 70
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Figure 2-1. The statistics of musculoskeletal asgeclassified by
occupations in 2003-2006. (69)

The statistics of musculoskeletal disease classifieoccupations in 2003-
2006 was shown in Figure 2-1. The highest of MS@s found in laborers and
freight stock and material move, followed by heawy tractor-trailer truck driver, and

nursing aid. The registered nurse was at the elevanks of MSDs.
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Figure2-2. Occupational injuries and illness imiad days away from

work for selected occupations, 2@®ousandg70)

Figure2-2 revealed the statistics of musculoskeldisease classified by
occupations in 2007. The highest of MSDs was atddlin laborers and freight stock
and material move, followed by heavy and tractaitér truck driver, and nursing aid.

The registered nurse was at ten ranks of MSDs.
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Figure2-3. The number of injuries and illkes and day away from work of
MSDs when divided from occupations, 2006. (25)

Figure2-3 demonstrated the statistics of injuried élnesses and day away
from work of musculoskeletal disease classifiecbbgupations in 2006. The highest
group of injuries and illnesses was laborers amigiit stock and material move,
followed by heavy and tractor-trailer truck drivemd nursing aid. The registered
nurse was at eleventh ranks of MSDs. The day aweay Wwork from MSDs in nursing

aid and registered nurse depicted"aranks ane@leventh rank, respectively

2.7.1 Causes of Musculoskeletal disorder in nursing personnel
World Health organizatiog?HO) 2000-2010 defined injury and illness
from work by include back and other musculoskelétady site.(71) These injuries
were caused by variety factors such as psycholpgbgsical, individual factor and
culture.
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Figure2-4. Hazard in hospital’ staff, 2007

The hazard in hospital’ staff, 2007 was shown m B+4 (69). The highest

of hazard was the injuries and ilinesses, follolwgdSD and overexertion injuries.

2.7.2 The posture usually uses among transfer patients(72.

2.7.2.1 Fore/aft lift (two-person lift)

This posture has been ugednove a patient from bed to chair.
The risk factor, the patient is supported at aadist away from the base of both
workers’ spines. This long lever effect places HeNels of compression force on the
workers’ spinal discs and associated support tissue

2.7.2.2 The chicken lift

This posture has been used for transferring iamierom bed to
chair, lifting a patient up from the floor afterllimag, and repositioning the patient.
Risk factor was lifting force at a distance frone gpine. This type of lifting can result
in patient pain and shoulder dislocation. Accortingatients may react and strike
back against the workers.

2.7.2.3 Cradlelift or basket lift.

This posture is high-risk technique to transfeatigmt from bed

to chair or reposition a patient in a chair. Riaktbrs lifting force, the weight of the
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patient is at a distance from the worker’s spiesulting in high levels of force being
supported by the worker's spinal discs. An awkwankture is lift requires the

workers to flex and bend sideways at the waistevkilpporting the patient. At the end
of the lift, the workers have to twist at the waist

2.7.2.3 Thethree-person lift.

This posture has been used to transfer a pdiient bed to
stretcher. Risk factors lifting force reaching undbke patient. This changes the
patient’s centre of gravity, thus increasing ttlsk.riMost of the load is taken by one or
two workers. An awkward posture is lift requiresriars to bend forward at the waist
while holding a load.

2.7.240ne-person through arm lift.

The through arm lift (one-person) has been useégosition a
patient in bed, or transfer a patient from bed haic The worker cannot use leg
muscles to perform an effective weight shift; tipplacation of force is generated by a
shrugging of the worker's shoulders. Lower back t&nin a forward flexed and
twisted posture, therefore, this posture is attaskuscular pain.

2.7.2.5 Australian shoulder lifts.

This posture shoulder lift has been used to rejposd patient
in bed or to transfer a patient from bed to chiaisk were those of two workers must
lift the patient byusing one shoulder as the support for the loachuses a high level
of force through theshoulder of the patient and the lower backs ofvibekers. The
workers must adopt a forward flexed position atlieginning and end of the lift. The

workers can twist their lower backs while suppaytine load of the patient.

2.7.3 Work-Related Musculoskeletal Disorders (WM SD)

According to the National Institute of Safety andaith (NIOSH), work-
related musculoskeletal disorders are musculosiedetorders caused or made worse
by the work environment. WMSD can cause severedatulitating symptoms such
as pain, numbness, and tingling; reduced workedurtivity; lost time from work;
temporary or permanent disability; inability to fem job tasks; and an increase in

workers compensation costs.
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2.7.4 Equipmentsfor ergonomic evaluation
2.74.1 The Rapid Upper Limb AssessmeRULA) is a

screening measurement and evaluation of biomechaaicd postural load in
occupational work. This tool is used for assessathele body with especially attention
to the neck, trunk and upper limB&his tool is quick for assessment of the risk piastu
of worker. The score of result is between 1-7, [Bvel of score consisted of 4 level — 1
or 2 mean acceptable level , 3 or 4 mean furtheestigation ,5 or 6 mean further
investigation and will be changed soon and 7 meaestigate and will be changed
immediately. This tool has been limited for anahggidata and assume by eyesight, it
inconsistent to record. The limitation of this R&Evaluation is that the obtained data
is from the rough measurement which is assumedybgight instead of the actual
measurement. It might cause the error in the dataation(74, 75.

2.7.4.2 Body discomfort is a basic survey methodeneral
works. This tool was used to localize the body pdinis measurement is to analyze

work characteristic problems and to evaluate thekwtation(76).

2.7.4.3 Heart rate monitor is a personal monitodegice for
the data collection and to evaluate high loadedkwbigh activity in work and
continuous use of high static muscle. The sign@riare might be the limitation, and
it sometimes can not be analysed because of theifgd changes in the heart rate
(a77).
2.74.4The Ovako Working Posture Analyzing System
(OWAYS) is a tool to evaluate postural load during workeTOWAS method can
identify risk level by implementing ergonomic suyse planning of a new work place
and occupational health surveys. This method mnaenient method but there are many
points to be carefully considered such as postudevaork task which showed details of
work and characteristic of force to musclB)
2.745The Motion Analyzefis a combination measurement
between mechanical and control engineering famlitalt is used in several fields
such as sport science and physiotherapy. Typicabmanalysis tool acquire dynamic
and kinetic data. This tool has been limited faiadanalyzing and more troubles in use

but this measurement is accuracy more than assymgelsight79.
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2.7.4.6 The questionnaires measurement tool waslajsxd and
used to identify musculoskeletal symptoms and iddia and work-related risk
factors in worker populations in 7 days and 12 rmenago such as Nordic
musculoskeletal questionnaires (80,81), Dutch Mioskeletal Questionnaires
(DMQ). This is a standardize questionnaire, partly datfeom Nordic questionnaires
and was developed by occupational health profeas82). The DMQ questionnaire
is introduced in this study because DMQ was moexifipd for neck and shoulder

regions more than Nordic questionnaires.

2.8 Literature Review

In 2005, Sinsoongsook T et &l5) studied on work related shoulder pain
among female nursing personals in King Chulalongkoremorial hospital. The
subjects were 223 registered nurse and 133 licgmeetical nurse36.2% responded
rate and the questionnaires were sent during Januamlaach 2004. The study
showed the persistence of shoulder pain was 20%8% CI 0.16-0.2 Multivariate
logistic modeling showed that age group 41-&DR 2.95, 95% CI 1.02-8.32
transferred patients by wheelché®R 5.48, 95% CI 1.11-27.95moved and lifted
object between 10-25 k@R 2.27, 95% CI 1.01-5.32vere related with shoulder
pain.

In 2003, Alison M Trinkoff et al(57) examined the association between
the physical demand and MSDs among 1163 nursirgppals(74% responded rate
The study showed the moderate and high perceivegbiqah demands were
significantly associated with neck, shoulder, aadddMSDs(OR 4.98-6.13

In 2007, Antonio Lorusso et al(99)described the prevalence of
musculoskeletal complaints and relationship betwsdgrsical and psychosocial factor
among 203 X-ray staffs in 13 hospital in the Apusiauthern of Italy. A questionnaire
was used to analyse data of musculoskeletal symptdii months ago. It was found
that low back pain was the most symptod®.6% followed by shoulder pain
(21.2% and neck pain19.7%. The univariate analysis showed that poor physical

activity and high job demands were significant agged with neck and shoulder pain
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(p<0.05. In Multivariate logistic regression was confirmedkcept that between poor
physical activity and neck complains were assodiate

In 2005, Ayfer Tezel99) determined the prevalence and distribution of
musculoskeletal pain among 120 nursing personajemeral ward from four hospitals
in Erzurum, Turkey. A Nordic questionnaire was uskid analyst data about
musculoskeletal symptom in 12 months ago. It wasdothat low back pain was the
most symptomg69%) followed by shoulder pai(64%) and neck pai46%).And this
study was found that chronic complaints was cotiglawith working department.
The nurses who working in gynecology, surgery abdtetric had more chronic
complaints than other departm¢R&0.05.

In 2006, Derek R. Smite et al48) investigated the prevalence of
musculoskeletal complaints and relationship amouagses in mainland Chaina. A
Nordic questionnaire was used to analyst data atmustculoskeletal symptom in 12
months ago. It was found that low back pain was riast report MSDY56%)
followed by neck pain 45% and shoulder pain 40%.figd mental pressure, boring
in task and limited work support were identifiedrsficant correlation with MSDs
(OR 1.79-2.52 And no correlation among manual handling, peeiyphysical
exertion and increased report of MSDs.

In 2005, Derek R. Smite83) studied on the prevalence of musculoskeletal
symptoms(MSS) and relationship among nursing students in Kordétawas found
that shoulder pain was the most report M8&% followed by low back pain 39.1%
and neck pain 40%. The logistic regression showatiregular exercised group were
reported an MSS at any body si@R 0.5 95% CI 0.2-0.9, P=0.085he decrease of
MSS was correlated with increasing body weigtR 0.04 95% CI 0.002-0.9,
P=0.046.

In 2005, Derek R.(18) examined the prevalence of musculoskeletal
complaints and relationship among nursing homeanutls Korean. It was found that
shoulder pain was the most sympto(85.2% followed by arm pain 22% and knee
pain 20.9%. The risks factor were significant asged all 4 MSD site; manual
handling patientsOR 5.1-20.8 and changing a patients' clothi@R 6.7-30.}1

In 2006, Derek R. Smite et al84) investigated the prevalence of

musculoskeletal complaints and relationship amouagsing personals in Japan. A
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Nordic questionnaire was used to analyst data almustculoskeletal symptom in 12
months ago. It was found that shoulder pain wasntost report MSDY71.9%
followed by low back pain 45%, neck pd&d.7 and upper back pain 33.9%. The risks
factor were significant associated all 4 MSD sttenking alcoholOR 1.87, 95% ClI
1.17-2.96, smoking(OR 2.45, 95% CI 1.43-4.3%nd having childOR 2.53, 95% ClI
1.32-4.9). The factors about high mental stress were cdelaith neck paifOR
1.53 and shoulder paifOR 2.0%

In 2001, D P Pope85 determined the individual and combined
relationship between physical demands and psycloalbdactor with disabling
shoulder pain among five manual occupatigraups: 169 cashiers worker, 198
supermarket worker, 135mail worker, 250 packagiratkerand 179 nurse aid in
south Manchester, United Kingdof83.7% responded rgteA Modified Manchester
Occupational Physical Demands Questionnaire was tesanalyst data. It was found
that both duration of occupational physical demamtsl psychosocial working
environment were significant associated with sheufghin.

In 2005, Ellen Bos et a{86) investigated the prevalence of neck-shoulder
and low back pain and determine the relationshipvéen physical and psychosocial
factor among non-specialize nurse, operation roarsa) intensive care nurse and X-
ray technologists in Netherlands. It was foundgh®valence of neck-shoulder pain in
operation room nurse was higher rate than otharpgnurse$60%). It was found that
dynamic load, static load, repetitive load, ergomoenvironment and psychosocial
factor were related with low back pain in all greuput this factor were not relation
with neck-shoulder pain. And physical demands anslclposocial working
environment were significant associated with sheufghin.

In 2005, Evangelos C. Alexopoulos et@7) reviewed the prevalence and
association of MSDs among 393 nurses and caregivaursing home in Netherlands
and 351 nurses in general hospital in Athens, @reéavas found that shoulder pain
was the most report M§86%y) followed by low back pain 39.1% and neck pain 40%.
Greek nurseé75%) was significantly reported more back complaintanttDutch
nurses(62%) in 12 moths ago. Multivariate analyses showed thadtoth countries
strenuous back postures (OR1.9 and 1.9) and efipeciaoderate general health (OR

4.3 and 2.9) were the significant risk factorsidack pain.



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Industrial Hygieard Safety) / 29

In 2005, Geertje A.M. et al88) studied the cohort during the 3-year
follow-up among 1334 worker. Cox regression analysas applied to examine the
relation between the work related psychosociabfacand the incidence of neck pain.
The data reported that they had experienced naokgbdeast once during the 3-year
follow-up period. The relation of neck pain to higjuantitative job demanded
(Relative Risk, RR 2.1895% CI 1.28-3.58) and low coworker support (RR 298/

Cl 3.11-5.29) was statistically significant. An ierased risk was found for low
decision authority in relation to neck pain (RRA.85% CI, 0.74-3.45), but this
relation was not statistically significant.

In 1996, Joesphine A Engle et gb8 examined the prevalence of
musculoskeletal complaints and work related facéwnong nursing home in
NetherlandsA questionnaire was used to analyst data aboutuhskeletal symptom
in 12 months ago. It was found that that back pe&s the most report complaints
(36%) followed by arm or neck pain 30% and leg pain 18%e most complaints
were found in working under time pressu@9%), and no take a break between
working times(70%), working in awkward postured7%. Lifting heavy loads was
found the strongest association with musculosketmeplaints and physical stress
was found the strong association.

In 2004, Jolanda J. Luim¢al studied the differences and similarities in the

incidence and recurrence of shoulder and neck aintplwith respect to work-related
physical, psychosocial, and personal risk factamsray 769 workers of nursing homes
and homes for the elderly. Multivariate logistic aeting showed that age and gender,
obesity(OR 2.12, 95% CI 1.23-3.65vas related to incidence of shoulder pain. The
incidence of neck pain was increased for obegiti 1.81, 95% CI 1.07-3.0%and
work in awkward postures (OR 1.76, 95% CI 1.11-p.7®e recurrence of shoulders
and neck pain were associated with chronic palmaatline (shoulder: OR 1.91, 95%
1.36-2.67; neck: OR 1.71, 95% 1.14-2.55).

In 2006, Masaya Takahashi et @2)determined the association between
sleep problems and MSDs among 98 stagffswomen at three nursing home. Nordic
guestionnaires were collected data about muscuktskesymptom in 12 months ago

and the daytime sleepiness was collected by Epv&idgbp Questionnaires. The result
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was showed that arm pain was significantly assediatith less difficulty initiating
sleep(OR 6.70, 95% CI 1.4-31.97

In 1996, M. J. Luster et al89)studied the musculoskeletal symptom
among 30 nurse in two resident care center. Naydéstionnaires were collected data
about musculoskeletal symptom in 12 months ago.rékelt was found that 22 staffs
had experienced musculoskeletal symptom. Neck symptas the high significantly
associated with ankle and wrists symptoms. Shoslldgmptom was significantly
associated with wrists symptoms and male gended Ather variable was no
significantly associated such as back symptom, yegrs of work, height, weight and
smoke. There were significantly associated morek negmptoms (P<0.0) and
shoulder symptom@<0.05 experienced by nurse in unit 2 than nurse unitl.

In 2000, Shoko Ando #0) investigated the prevalence of neck, shoulder
and arm paifNSP) and Low back paidLBP) and relationship of work task and self
estimated risk factor among nurse in general waithpan. It was found that low back
pain was the most reported p&b#.7%9 followed by shoulder pain 42.8%, neck pain
31.3% and arm pain 18.6%. In cox’s model, LBP anfiPNhad no significant
associated with demographic, actual task or sélhased factor. The relative risk for
accept emergency patients and transfer patient v@@& and 1.14. Similarly relative
risk of NSP for moving beds, helping patients tthtend helping patients to shampoo
tended to be higher.

In 2008, S.Warming(43)determined the associated risk factor among
musculoskeletal complaiftdSC) and patient handling task in log book and
psychological factor. It found MSC and level of pavere increased significantly
association between three working dédys0.05 and decreased on the day @%%-
30%, and 17%-37% Stress and transfer task were related with loek jzain and
transfer tasks were related with knee pain. Thebarrof nurses reporting pain varied
(increased) during the three working days: p=0.02801, and 0.017, respectively.

In2003, Willy Eriksen(91) studied the prevalence of musculoskeletal pain
among nurse aid in Norwegian union of health andasownorker. It was mailed
guestionnaires in 1999. It found the prevalenceesere musculoskeletal pain 51.1%
(95% CI 49.9-52.8 The prevalence rate of neck pain increased wittreasing

working hours per week and the prevalence rate witty age, working per week and
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service area. Neck, shoulders, elbow, upper back t@p pain were found the
prevalent in female more than men and were foune$bd in psychiatric and pediatric
unit.

In 2008, Wannapir&Viroj (92) investigated the prevalence of neck/shoulder
complaints and relationship among personals in Baddinaraj hospital. A self
guestionnaire was used to diagnose data about togkeletal symptom in 12 months
ago. It was found that neck/shoulder pain was tbstroomplaints 66.6%, in dentist
unit had found higher neck/shoulder paBb.2%9 followed by rehabilitation unit
(81.8%9 and academic unit76.5%. Age, gender and exercise factor were
significantly associated with neck/shoulder paiR<0.001, P<0.001, P=0.012,
respectively

In 2005, Ostergren Per-Ol89 examined the impact of mechanical

exposure and work related psychosocial factorshomlder and neck pain. This study
was using a prospective cohort study. 4919 randambgen, vocationally active men
and women ages 45-65 residing in a Swedish citgkNend shoulder pain were
determined by the standardised Nordic questionnaWerk related psychosocial
factors were measured by the Karasek and theceatladd-control instrument. This
study shown that high mechanical exposure was mdsdcwith heightened risk for
shoulder and neck pain among men and women dualhgwf up. The odds ratios

were 2.17 and 1.59,respectively.

In 2002, B Cassou AimE38) studied the effects of age and occupational
factors on both the incidence and the disappearainclkeronic neck and shoulder pain
after a five year follow up period. A prospectiangitudinal investigation (ESTEV)
was carried out in 1990 and 1995 in seven regidnSrance. 21378 subjects were
interviewed (88% of those contacted). Chronic newkd shoulder pain were
investigated by a structured self administered tip@saire and a clinical examination.
Prevalence (men 7.8%, women 14.8% in 1990) andlémce (men 7.3%, women
12.5% for the period 1990-95) of chronic neck amolutder pain increased with age,
and were more frequent among women than men inyekbeth cohort. The

disappearance rate of chronic neck and shouldardeareased with age.
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In 2003, J Smedley, et &) analyzed the incident of neck/shoulder pain
and relation to patient handling tasks carried without the assistance of nursing
colleagues or mechanical aids. There was a cleaease of risk in nurses who
frequently assisted patients to mobilise using dkiwg stick, zimmer frame, or
crutches (HR for highest versus lowest frequen6y, moved patients in a wheelchair,
bed, hoist, trolley, or commode (HR for highestsusr lowest frequency 1.6),0r
washed and dressed patients while they were seatedchair or commode (HR for
highest versus lowest frequency 1.7). The taske wignificantly associated with high
risk of incident neck and shoulder pain (BHR5 and p <0.05).

In 2007, H Alamgin99) investigated the injury rates and injury typesaetiff
across direct care occupations in the healthcdteg® in British Columbia, Canada.
Poisson regression and generalized estimating iegsatere used to determine injury
risks associated with direct care occupations gteged nurses [RNs], licensed
practical nursegLPNs) and care aides setting (acute care, nursimmel and
community care). It was found that CAs had higimgury rates in every setting (37.0
injuries per 100 FTE). LPNs had higher injury ra{86.0) within acute care than
within nursing homes. For RNs, the highest injuates (21.9) occurred in acute care,
but their highest (13.0) musculoskeletal injury (M&&te occurred in nursing homes.
In both acute care and nursing homes, CAs had the®1SI risk of RNs.

In 2005, Bolanle MS Tinub@32) studied on the musculoskeletal health
problem among nurses in Sub-Sahara Africa. A sffimistered questionnaire was
used to determine the demographics, the prevalandethe pattern of WMSDs,
associated job risk factors and coping strategies wmployed as the survey
instrument. A total of 160 questionnaires wereriisted(80% response rate84%t
of the nurses had WMSDs once or more in their oatopal lives. The most
complaints were low back (44.1%), followed by nd@8.0%), and knees (22.4%).
Nurses with > 20 years of clinical experience dreut 4 times more likely to develop
WMSDs (OR 3.81) than those with 11-20 years expedge The most perceived job
risk factors for WMSDs were working in the sameiposs for long periods (55.1%),
lifting or transferring dependent patients (50.8%Yl treating an excessive number of

patients in one day (44.9%).
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The musculoskeletal disorder and complaints ar@npapblem in nursing
personnel. Previous studies showed that low batk |3 often found among this
group. The studies among Thai hospital staffs weoeised mostly on lower back
region in order to prevent the injury in this regidviany researchers determined the
pain of low back but few studies were done to itigase the pain in neck and
shoulder region. The awkward working posture dunagient transfer and activity
among working hour were mentioned as the causejofies and illness linked to
MSDs. Some factor such as inadequate sleep mifgttahe muscle pain such as
turning of shift works. The muscles had short periof rest and still work

continuously. This situation affected musculoskalatjuries(35).

This study selected the subjects working in criticare nursing unit and
the goal of studies was to examine the prevalefceeck and shoulder pain among
critical care nursing personnel in Thailand, Barigkbhere are many questionnaires
used in the reviewed literatures. Four questiomsaivere selected in this study
because it is necessary to understand the sumnagaysdch as demographics, past
illness, past symptom. Dutch musculoskeletal qoestire is approved to determine
the prevalence of neck and shoulder pain. Thistopregire was more specific to the
neck and shoulder than the Nordic questionnaireég Job Content Questionnaires
(JCQ would be introduced to access psychological jobsstat work. All questions
are based on Job Content Questionnaif€s), Karasek, 1985 The Rapid Upper
Limb Assessmen(RULA) was introduced to evaluate risk factors and terdene
one frequented working posture in this activity,ileithe Pittsburgh Sleep Quality
Index(PSQ) questionnaire was used to evaluate the qualisjesp in 1 year ago.

Ramathibodi hospital is a tertiary care hospitais wildly recognized as a
high quality hospital in Thailand. But unfortungtethe nursing staffs still confront to
health risk hazard such as ergonomic, indoor aalityy psychosocial job stress and
sleep disturbances. The ergonomic interventionsthadccupational health service
for all staffs were remarkably different from ottssctors such as in industrial sectors.
Therefore, this study aimed to determine the pexned of work related factor neck

and shoulder pain and might reduce work-relatedofacausing painAnd it is
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expected that the obtained result would initiate aéldaptation the related factors and

the promotion of well-being with the nursing (caiivity) in this group.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Industrial Hygieard Safety) / 35

CHAPTER III

MATERIALSAND METHODS

3.1 Study Design

This study was a cross-sectional study a using-ashkifinistered
guestionnaire to investigate the prevalence rateaok-related neck and shoulder pain
and determines factors affecting neck and shoufden in critical care nursing

personnel at Ramathibodi hospital in Thailand.

3.2 Study Population

This population group was female nursing personnelRamathibodi
hospital. They were 243 nursing personnel who waebrikecritical care unit84.36%
response rate This population consisted of registered nurses laoense practical
nurses in critical care unit. All staffs from 3 @imwns were medicine, surgical and
pediatric that was selected in this study as fatlow

: 3 wards in medicine department; intensive caie @fCU), cardiac cares
unit (9CCU), stroke unitMDJK).

: 3 wards in surgical department; surgical cardiare unit (3ICU),
intensive surgical care undr post operative surgical cawmit (SICU), intensive
surgical care unit4IK).

: 2 wards in pediatric department; neonatal intengiare unit(NICU),

pediatrics intensive care uiRICU).
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Inclusion criteria

An inclusion criterion was working experience intical care unit at least 1
year.

Exclusion criteria

Nursing personnel who had been diagnosed for nhasceletal disorder by
doctor and had been experienced the accident ircutaskeletal which affected

present work.
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The Calculation for the sample number was based on the formula from Krejcie

and Morgan

Where n = ZNPQ 4 €N-1)+ Z°NPQt
N = The given population size
n = Sample size

e = The degree of accuracy expressed egpanion (0.05)

Z = Table value of chi square for one degree oédoen relative to the
desired level of confidence, which was 3.841 fer 9% confidence level represented

by entries in the table

P = population proportion that for table domstion has been assumed to
be 0.50, as this magnitude yields the maximum ptessample size required

Q =1P=1-05=05

Calculation of sample number

ZNPQ /4 é(N-1)+ Z2NPQ}

>
I

1.96x 243 x 0.5x 0.5 K0.05" x (243-1) + 1.96x 0.5 x 0.5

233.28/1.565

149.06
The calculated sample size equaled to 150 perswhsvhen it was calculated

for 20 % of non response rate thus the sampleb®zame 180 person.
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3. 3 Materialsand equipment

3.3.1 Questionnaires
Self-administered questionnaire in Thai languages wesed for the
collection data to all subjects in this study. Tehngsestionnaires consisted of five parts

as follows:

Part 1. The modified Dutch Musculoskeletal Questionnaires (DM Q) consisted of:

1. Demographic data
This section consisted of individual characterssiincluding occupational,

level of education, age, weight, height, body massexBMI), marital status,

pregnancy, smoking, alcohol consumption, exeromak status, health status and
history of accident or injury.

2. Characteristic of work data
This section consisted of division of work, wartis)e of work, time per day,
time per week, over time, part- time, work taskludig shift work, rotate of work,
position usual in work. The physical data in wocksisisted of 15 questions in nursing
activity and 13 postures in work task. The answemild be seldom or never,

sometimes, often and always.

3. Musculoskeletal complaint data

This section consisted of question related to mios&eletal trouble, pain
or discomfort in the past, 7 days ago and in the pd months in fifteen body areas.
And the answers would be yes or no in the pasgy7agio and in past 12 month. The
“yes” answer would be further referredgometime, regular, and chronic while “no”

was never.
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Part2: Musculoskeletal Pain Assessment

Pain level was ratio scale. It consisted of tempei0 mean no pain,1-5 scales
was low level of pain, 6-7 scale was moderate paith 8-10 scale was high level of

pain .

Part3: The Psychological job stress:

The 22-item Job Contente&lionnaires(JCQ would be introduced to
access psychological job stress at work. All qoestiare based on Job Content
QuestionnairesJCQ, Karasek, 1985Before using the questionnaire, we contacted
Professor R. Karasek for the permission. Two mdatier, he sent the approval to us
by the post as shown in Appendix F.

In this study, all sections have 4-point likertlssa 1, 2 3, and 4 scale
represented strongly disagrees, disagree, agreestemngly agree, respectively. All
guestionnaires were ordinal scalée questions showed 4 component of stress based
on JCQ : decision latitudeom question 1-@item), psychological demands from
guestion 10-145item), supervisor social suppdrom question 15-1@litem), and
coworker social suppoftom question 19-2@litem). The total score will be calculated
using the standardized formula. The total score¢aioéd from 22items in a four-point
rating scale as follows:

1. The decision latitude means the power that affeith vihember’s
behavior in the organization. This decision latdwdas sometimes called frameworks.
This framework is affected by the decision; its teo related to the job assignment
and the position of workers in the firm. The ob&alrscore would be classified into 2
groups; high and low decision latitude. The scaregge was 24-96. The 70% cut point
for two groups was used to classify high and loaugr score < 68 is defined as low
group while the score 68 is defined as high group.

2. The psychological demand refers to the suppororeg the social
network in workplace. This factor can reduce str@sd can correct all problems in
workplace. It implies the attention, honor andpexgability from each other. The
obtained score would be finally classified into @ups: high and low psychological

demands. The score range was 12-48. The 70% mitfpotwo groups was used to



Wasana Ravin Materials and Methods /40

classify high and low group, if score < 34 is detiras low group while the scor84
is defined as high group.

3. The supervisor social support means the sugpmrt supervisor. The
worker had often used this support to cope witasstr This factor can also influence
stress level in workplac€62). The score in this part would be classified aghrand
low supervisor social support. The score range Wad8. The 70% cut point for
two groups was used to classify high and low resttdr, if score < 12 is defined as
low group while scorel? is defined as high group.

4. The coworker social support means the suppomn fto-workers. When
the workers were accepted or recognized from cosrotke stress level would be
reduced(60) Good mental health would be four{@l). The score would be defined
as high and low supervisor social support. Theescange was 12-48. The 70% cut
point for two groups was used to classify high # risk factor, if score < 12 is

defined as low group while the scarg? is defined as high group.

Part4: Thequality of sleep:
This section was to determine the quality of sleef2 months ago. A
Pittsburgh Sleep Quality Index, PSQI questionnawees introduced to all nursing

personnel. The score of 21were total scale if sebraeaned poor quality of sleep.

Section2: The posture evaluation

The Rapid Upper Limb AssessmefRULA) was used in this section to
evaluate risk factors and determine one workingyseghat usually performed in this
group. This posture was obtained from the RULA tjoasaire. The level of score
consisted of 4 level — 1 or 2 mean acceptable lev@ or 4 mean further
investigation ,5 or 6 mean further investigatiowl avill be changed soon and 7 mean

investigate and will be changed immediately.

3.3.2 Questionnaires development strategy
The steps to develop the questionnaire for thidystuere as followed:
3.3.2.1 To reviews the literature, which werated to the

target group and the other related factors to m@ckshoulder pain.
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3.3.2.2 To determine the appropriated toml the thesis
project.

3.3.2.3 To ask for the permission to use aksgionnaires
from questionnaires establisher.

3.3.2.4 To modify all questionnaires for aygiated group.

3. 3.3 Validity and reliability of instruments

3.3.3.1validity
The questionnaires were verified by 3 nursing utdbrs experienced in
occupational health, medicine and critical care kivy in (Rama!) Mahidol
University. The questionnaires were revised acogrdio their comments and
suggestions.
3.3.3.2 Reliability
All questionnaires consisted of the modified Dutatusculoskeletal
guestionnaire6DMQ), the job content questionnairekCQ), the musculoskeletal pain
assessment and the Pittsburgh sleep quality i(féi8Q) questionnaire were
reviewed, improved and translated into Thai langudty occupational health
specialists working in Mahidol University. The qtiesnaires tried out among 32
female nursing personnel in critical care unit ionflejprapinklao hospital was

performed.

The Cronbach’s alpha coefficients were obtainefbksns:

The DMQ questionnaires 0.89
The activity of nursing 0.92
The posture of nursing 0.86

The Pittsburgh sleep quality index questionnaires 0.71
The job content questionnairekCQ 0.81
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3. 4 Data collection

3.4.1 This study search the name lists all nurpggonnel in the nursing
faculty in Ramathibodi hospital.

3.4.2 The permission document was submitted to dean of a
Ramathibodi medical faculty for the data collectiamong critical care nursing
personnel.

3.4.3 Self-administered questionnaires were distedd to nursing
personnel in critical care unit and the purposeshaf study were explained. The
duration for filling in form was approximately 3&4minutes. All data will be kept
confidentially.

3.4.4 The period of data collection was 2 sections:

-The first period was taken from 15 May to 30 Aug2@09.
-The second period used the RULA assessment toiaeatisk posture. The
data was taken from 1 September to 15 December. 2009
3.4.5 All complete questionnaires were analyzecerafts return to

researcher

3.5 Data Analysis

All data from this survey were analyzed by ggimogram computers.

3.5.1 Descriptive statistics were used to analype data such as

percentage, frequency, mean, standard devigibnand prevalence rate of neck and

shoulder pain.
3.5.2 Chi-square statistic test was introducedtlier statistic analysis. It
was used to determine independence variable anceliied factor of independence

variable d.e. demographic factor, characteristic of workygb®social factor and
quality of sleepand neck and shoulder pain.

3.5.3 Odds ratio and 95% confidence interval wesed to analyze the

relationship between independence variable and @aeck shoulder pain. The data
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compare between 2 groups of the answer. Yes, so@etiand never neck and
shoulder pain are the first group. Yes, always @m@nic neck and shoulder pain are
the second group.

3.5.4 The binary regression was used to analyeadlationship between
independence variable and neck and shoulder pain.

3.5.5 The confidence level was set at 95%.
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CHAPTER 1V
RESULTS

This study was a cross-sectional survey design study using a self-
administered questionnaire to investigate the prevalence rate of work-related neck and
shoulder pain and determine factors affecting neck and shoulder pain in critical care
nursing personnel at Ramathibodi hospital in Thailand 2009. This population group
consisted of registered nurses and practical nurses that experienced working in critical
care unit at least 1 year. 205 questionnaires were returned (84.4% response rate) and
19 staffs had been diagnosed for musculoskeletal disorder by doctor and had been
experienced the accident in musculoskeletal which affected present work. Total 186
questionnaires were collected in this study that consisted of 158 registered nurses
(84.9%) and 28 practical nurses (15.1 %). All data were divided 2 parts as follows:

1. All questionnaires showed internal consistency and a reliability
coefficient (Cronbach’s alpha) of 0.71-0.81. The questionnaires were consisted of
question related to musculoskeletal trouble in the past 7 days and in the past 12
months in fifteen body areas, all questions were based on Dutch Musculoskeletal

Questionnaires (DMQ). The psychological job stress, all questions are based on Job

Content Questionnaires (JCQ, Karasek, 1985) that consisted of decision latitude,
psychological demand, supervisor social support and coworker social support. Quality
of sleep; all questions were based on a Pittsburgh Sleep Quality Index (PSQI) and
Musculoskeletal Pain Assessment; all questions were based on pain scale.

2. The Rapid Upper Limb Assessment (RULA) was used to evaluate risk

factors among often used posture.
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This study was presented in table as follow:

Part 1: the demonstrate shows the distribution and response rate of questionnaire
separated by division, individual factor, the work characteristic of nursing personnel,
psychological job stress, quality of sleep, musculoskeletal symptom, musculoskeletal
pain assessment, the Rapid Upper Limb Assessment (RULA). This factor was
presented by the percentage.

Tablel. The distribution and response rate of questionnaire separated by division

Division Questionnaires Questionnaires Response rate
distribute(number) response rate (%)
(number)
Medicine 85 70 82.4
Surgery 84 76 90.5
Pediatric 74 59 79.7
Total 243 205 84.4

Table 1 shows a distribution and return rate of questionnaires. 243
questionnaires (84.4% response rate) was consisted of 3 divisions, 85 nursing
personnel from medicine (82.4% response rate), 84 nursing personnel from surgical

(90.5% response rate), and 74 nursing personnel from pediatric (79.7 %response rate).

4.1 Demographic Characteristics

Table 2 shows the demographic data such as group of nurse, level of education,
age, body weight, height, body mass index (BMI), marital status, child, smoking,
alcohol consumption, exercise, status of work, accidental and experienced the accident

in musculoskeletal which affected present work.
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Table 2 Demographic data of all nursing personnel

Individual factor Nursing personnel (%)

Group of nurse

Nurse 158(84.9)
Practical nurses 28(15.1)
Total 186(100)
Highest education

Lower bachelor degree 17(9.1)
Bachelor degree 156(83.9)
Master degree 12(6.5)
Doctoral degree 1(0.5)
Age (Yearn)

21-25 45(24.2)
26-30 85(45.7)
31-35 36(19.4)
>35 20(10.8)
Mean +SD 33.00 £7.99
Body weight (Kg.)

<40-50 90(48.4)
51-60 75(40.3)
>60 21(11.3)
Mean £SD 52.19+7.73
Height (Cm.)

150-155 49(26.3)
156-160 79(42.5)
>160 58(31.2)

Mean £SD 159.18+4.67
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Individual factor Nursing personnel (%)
BMI

<18.5 41(22)
18.5-24.9 133(71.5)
25-29.9 10(5.4)
>30 2(1.1)
Mean +SD 20.63+2.93
Marital status

Single 146(78.5)
Married 39(21)
Widow/Divorce/Separated 1(0.5)
Child

No child 162(87.1)
Child 24(12.9)
Number of child

No 162(87.1)
1 Child 16(8.6)
2 Children 7(3.8)

3 Children 1(0.5)
Smoking behavior

Yes 2(1.1)
No 184(98.9)
Alcohol consumption

Yes 1(0.5)
Sometimes 41(22.1)
No 144(77.4)

Regular Exercise(3 times/week)
Yes 21(11.3)
No 165(88.7)
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Individual factor Nursing personnel (%)
Work status 11(5.9)
Permanent employee 160(86)
University official

Government official 15(8.1)
Accidental

Experienced accident but no effected with 2(1.1)

present work.

Never 184(98.9)

Table 2 demonstrates the demographic data of the subject. The subject were
158 registered nurse (84.9%) and 28 practical nurses (15.1%), the highest of education
was bachelors degree (83.9 %). The most of age were between 26-30 year (45.7%), the
most body weight was below 40-50 kg (48.4%) and the most of height was 156-160
centimeter (42.5%).The range of body mass index (BMI) were between 18.5-24.9
(71.5%), single marital status (78.5%), work status in university official(86%),no
alcohol consumption (77.4%), non smoking (98.9%), and non exercise behavior

(88.7%)
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Table 3 The work characteristic of nursing personnel

Work characteristic Nursing personnel (%)
Division

Medicine 68(36.6)
Surgery 62(33.3)
Pediatric 56(30.1)
Wards

9CCU 28(15.1)
9ICU 28(15.1)
5ICU 12(6.5)
3ICU 21(11.3)
1JK 12(6.5)
41CU 29(15.6)
9PICU 25(13.4)
SNICU 31(16.7)
Duration of work (Year)

1-5 95(51.1)
6-10 59(31.7)
>10 32(17.2)
Mean £SD 6.94+5.43

Working experience in this section (Year)

1-5 97(52.2)
6-10 62(33.3)
>10 27(14.5)
Mean £SD 6.52+£5.15

working hour/day
8 hour/day 93(50)
>8 hour/day 93(50)
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Work characteristic

Nursing personnel (%)

Time/week
<40hours/week

41-50 hours/week

>50 hours/week
Overtime

Yes

No
Overtime(hours/week)
< 1-8 Hr/WK

9-16 Hr/WK

> 16Hr/WK

Mean +SD

Supervisor status

Yes

No

Shift work experience
Yes

No

Characteristic of rotation shift work

Conventional
Unconventional
Type of work
Normal work
Heavy work

Very heavy work

40(21.5)
87(46.8)
59(31.7)

86(46.2)
100(53.8)

40(46.5)
24(27.9)
22(25.6)

6.30+9.22

2(1.1)
184(98.9)

181(97.3)
5(2.7)

29(15.6)
157(84.4)

37(19.9)
108(58.1)
41(22)

Table 3 demonstrates work characteristics data. It was found that the most of

nurses worked in medicine division (36.6), some nurses worked in NICU (16.7). The

range of frequency occupational time was 1-5 year (51.1%). 50% of nurses spent 8
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hours and over 8 hours per day and the most of nurses worked 41-50 hours per week
(46.8%). 53.8% of nurses did not work overtime. The duration for over time group
(46.51%) was < 1-8 hours per week. 98.9% of nurses work as operational level. Most
of nurses performed a shift work (97.3 %) and among those the shift was regular turn
shift (84.4%). 58.1% of nurses felt that their work was very heavy while 22 % of

nurses felt that it was heavy work.

4.2 Prevalence of neck and shoulder pain among nursing personnel
The prevalence of neck and shoulder pain in other region among nursing personnel in
Ramathibodi hospital in the part, during 12 months ago and 7 days ago are shown in

Table 4, Table 5 and Table 6, respectively. The results demonstrate as followed:

Table 4 The body part and the prevalence of musculoskeletal complaint in the past

Body part of musculoskeletal pain Number of nursing personnel (%)
in past

Neck and shoulder 156(83.9)

Upper back 98(52.7)

Lower back 100(53.8)

Elbows 12(6.5)
Wrists/hands 53(28.5)

Hips 69(37.1)

Knees 70(37.6)
Ankles/feet 62(33.3)

*%=total nursing personnel who had musculoskeletal pain in at least one part of their

body region in the part
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Table 4 shows the prevalence of musculoskeletal complained among
nursing personnel in the past. The prevalence rates of musculoskeletal complaint were
neck and shoulder pain (83.9 %.) followed by lower back pain (53.8) and upper back
pain (52.7), respectively.

Table 5 The body part and the prevalence of musculoskeletal complaint in 7 days ago

Body part of musculoskeletal pain Number of nursing personnel (%)

in 7 days ago

Neck and shoulder 8143.5)
Upper back 57(30.6)
Lower back 64(34.4)
Elbows 6(3.2)

Wrists/hands 22(1.8)
Hips 32(17.2)
Knees 24(12.9)
Ankles 32(17.2)

*%=total nursing personnel who had musculoskeletal pain in at least one part of their

body region in 7 day ago.

Table 5 reveals the prevalence of musculoskeletal complained among
nursing personnel in 7 day ago and the prevalence of neck and shoulder pain was
43.5% followed by lower back pain (34.4%) and upper back pain (30.6%),

respectively.
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Table 6 The body part and the prevalence of musculoskeletal complaint in 12 months

ago
Body part of musculoskeletal pain Number of nursing personnel
in 12 months ago (%)

Neck and shoulder 129(69.4)

Upper back 106(57)

Lower back 107(57.5)

Left elbow 13(7)

Right elbow 13(7)

Left wrist/hand 53(28.5)

Right wrist/hand 56(30.1)

Left hip/thigh 67(36)

Right hip/thigh 61(32.8)

Left knee 57(30.6)

Right knee 63(33.9)

Left ankle/foot 67(36)

Right ankle/foot 68(36.6)

*%=total nursing personnel who had musculoskeletal pain in at least one part of their

body region in 12 months ago.

Table 6 reveals the prevalence of musculoskeletal complained among
nursing personnel in last 12 months and the prevalence of neck and shoulder pain was

69.4% followed by lower back (57.5%) and upper back pain (57%), respectively.
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Table7 Causes of neck and shoulder pain during the last 12 months

Causes of neck and shoulder pain Number of nursing personnel (%)
Sport 19(3.3)
Accident 6(1)
Pregnancy 9(1.6)
Sudden movement 76(13.2)
Lifting of heavy load 97(16.8)
Stress 82(14.2)
Bad posture during long time 107(18.6)
Weather(draught, coldness, moisture) 15(2.6)
Work 134(23.3)
Leisured time 31(5.4)

* Subject can choose over 1 choice you can choose
Table 7 shows causes of neck and shoulder pain during past 12 months.
The 3 highest causes of neck and shoulder pain were working in the present (23.3%),

bad posture during long time (18.6%) and lifting of heavy load (16.8%).

Table 8 The frequencies of neck and shoulder pain past in 12 months

Frequency of neck and shoulder pain in Number of nursing personnel (%)

12 months ago

1 time 19(17.3)
2-4 times 6(5.4)
5-10 times 9(8.2)
>10 times 76(69.1)

* Subject can choose over 1 choice you can choose
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Table 8 demonstrates that most of nurses got neck and shoulder
complained in 12 months ago. Among those nurses who experienced pain, 69.1% of

nurses had pain > 10 times follow by 1 time (17.3%) and 5-10 times (8.2%).

Table 9 The coping strategies of neck and shoulder complained in 12 months ago

Coping strategies of neck and shoulder ~Number of nursing personnel (%)

pain past 12 months

Sick leave 1-7 days 4(2)
Sick leave 8-14 days 3(1.5)
Use medicine to relive pain 36(17.8)
Admission in the hospital 8(3.9)
Consult physician/physical therapy 4(2)
Use alternative medicine such as 88(43.6)

massage, acupuncture

No treatment 59(29.2)

*Subject can choose over 1 choice you can choose

Table 9 shows the coping strategies of neck and shoulder complaint in 12

months ago. It was found that 43.6% of nurses used alternative medicine to recover the

symptom such as massage, acupuncture. 29.2% of nurses belief that the symptom

could be recover by themselves and 17.8% of nurses used medicine for relive

symptom.
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Table 10 The level of neck and shoulder complain in12 months ago

Level of neck and shoulder pain in12 Number of nursing personnel (%)
months ago

Low (scorel-5) 98(64.1)

Moderate (score6-7) 38(24.8)

Sever (score 8-10) 17(11.1)

Table 10 shows the level of neck and shoulder complain in 12 months
ago. Most of nurses demonstrated low pain (64.1%). The moderate pain level and

sever pain level were 24.8% and 11.1%, respectively.
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Table 11 Job tasks in 1 shift work (8 hours)

Job task in 1 shift work seldomor sometimes often (almost),
(8 hours) never always
Number  Number Number Number

(%) (%) (o) (%)

Accepting emergency patient 27(14.5) 95(51.2) 55(29.5) 9(4.8)

Transferring patient 3(1.6) 32(17.2) 103(55.4) 48(25.8)

Moving bed 8(4.4) 65(34.9) 83(44.6) 30(16.1)

Changing and absorb pad 5(2.7) 12(6.5) 98(52.6) 71(38.2)

Bathing patient in bed 1(0.6) 15(8.1) 90(48.3)  80(43)

Medication 26(13.9) 9(4.9) 63(33.9) 88(47.3)

Repositioning a patient in bed 2(1.1) 12(6.4) 82(44.2) 90(48.3)

side to side

Assisting the patients to moveup  12(6.5) 27(14.5) 77(41.4) 70(37.6)

such as form sit to sleep or sleep

to sit

Taking patient to an operation 11(5.9) 93(50) 54(29) 28(15.1)

room and receiving

Dressing a patient in bed 1(0.5) 33(17.7) 87(46.8) 65(35)

Feeding bedridden patient 2(1.1) 35(18.8) 89(47.8)  60(32.3)

Sending patient to an exam and 11(5.9) 75(40.3)  73(39.3) 27(14.5)

receiving

Making a bed while the patientis  15(8.1) 74(39.8) 66(35.4) 31(16.7)

not in it

Making a bed with the patient in it 1(0.5) 16(8.6) 97(52.2)  72(38.7)

Accept and discharge a patient 2(1.1) 64(34.4) 92(49.4) 28(15.1)
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Table 11 shows the nursing activity in 1 shift work; repositioning a patient
in bed side to side was the most activity followed by bathing patient in bed and
making a bed with the patient in it. The five highest job task of nurses were
repositioning a patient in bed side to side, bathing patient in bed, making a bed with
the patient in it, changing and absorb pad, dressing a patient in bed, respectively while

accepting emergency patient respectively was seldom performed in 1 shift work.

Table 12 The working posture and percentage and amount of posture in 1 shift (8hr)

Posture in 1 shift 8 hr) seldom or sometimes often (almost),
never always
Number Number Number Number
(Y0) (%) (o) (%)
Standing for long period such as  3(1.6) 42(22.6) 97(52.2) 44(23.6)
on the working procedure
Sitting for long period 45(24.2) 110(59.1) 24(12.9) 7(3.8)
Moving load until Skg - <10kg 10(5.4) 49(26.3) 96(51.6) 31(16.7)
Moving load until 10 kg-<25kg 21(11.3) 67(36) 77(41.4) 21(11.3)
Moving load >25 kg 19(10.2) 82(44.1) 67(36) 18(9.7)
Works which require exertion of 23(12.4) 87(46.8) 54(29) 22(11.8)
arms/ hands such as resuscitate
Working with vibration tool 19(10.2) 40(21.5) 92(49.5) 35(18.8)
Working with uncomfortable posture 18(9.6) 62(33.3) 82(44.1) 24(12.1)
Working with your hand above  7(3.8) 54(29) 101(54.3) 24(12.9)

shoulder level

Working with hand distance 4(2.2) 18(9.7) 105(56.5)  59(31.7)
from trunk in horizontal such as

pushing the patient in bed for

turning position

Bending of neck forward (neck 4(2.2) 47(25.3) 99(53.2) 36(19.3)

and shoulder is not in vertical line)
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Posture in 1 shift 8 hr) seldom or sometimes often (almost),
never always
Number Number Number Number
(%) (%) (Y0) (%)

Squatting/kneeing for long periodsuch ~ 6(3.3) 53(28.5) 93(50) 34(18.2)

as recording urine output

VDU working for long period 28(15.1) 95(51.1) 54(29) 9(4.8)

Table 12 reveals nursing posture in 1 shift work. The five highest working
postures were working with hand distance from trunk in horizontal, standing for long
period, bending of neck forward, squatting/kneeing for long period, working with
vibration tool, respectively while sitting for long period was seldom performed in 1

shift work.

Table 13 The working posture after used Rapid Upper limb Assessment (RULA) separate

from division

RULA score (Left side) (number)

Divisions 3-4 Score 5-6 Score 7 Score
Pain Pain Pain

Yes (%) No (%) Yes(%) No(%) Yes(%) No (%)

Medicine 0 (0) 0 (0) 0 (0) 0(0)  7(10.9) 57(89.1)
Surgery 0 (0) 0 (0) 0 (0) 0(0) 6(10.2) 53(89.8)
Pediatric 2(3.9)  23.9) 3.7 4386 00  23.9)

*total 175 subject

Table 13 demonstrates the posture in 1 shift. As mentioned above, one

working posture from routine activity that often used among nursing personnel was
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selected to be evaluated by RULA Assessment (RULA).5-6 was found to be the high
frequent score in pediatric wards. Beside medicine and surgery wards, it was found
that 10.9% and 10.2% respectively of nurses had ever experience the neck and shoulder

pain. The RULA assessment in adult wards were equal score (7 score).

Table 14 The working posture after used Rapid Upper limb Assessment (RULA) separate

from division

RULA score (Right side) (number)
Divisions 3-4 Score 5-6 Score 7 Score
Pain Pain Pain

Yes (%) No (%) Yes(%) No(%) Yes(%) No (%)

Medicine 0 (0) 0 (0) 0 (0) 0(0)  7(10.9) 57(89.1)
Surgery 0 (0) 0 (0) 0 (0) 0(0) 6(102) 53(89.8)
Pediatric 2(3.8) 2(3.8) 3(5.8) 42(808) 0(0) 3(5.8)

*total 175 subject

Table 14 demonstrates the posture in 1 shift. As mentioned above, one
working posture from routine activity that often used among nursing personnel was
selected to be evaluated by RULA Assessment (RULA). In pediatric wards, this nurses
who experience neck and shoulder pain was 5.8%. 5-6 was found to be the high
frequent score. Beside medicine and surgery wards, it was found that 10.94% and
10.17% respectively of nurses had ever experience the neck and shoulder pain. The RULA

assessment in adult wards were equal score (7 score).
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Table 15 The psychological job stress among nursing personnel about decision
latitude, psychological job demand, supervisor social support and coworker social

support

Psychological job stress

Number of nursing personnel (%)

Decision Latitude (Score 24-96)

High (>68)
Low (<68)

mean £+ SD

Psychological Job demand (Score 12-48)

High (>34)
Low (<34)
Mean + SD

Supervisor social support(Score 4-16)

High (>12)
Low (<12)

mean £+ SD

Coworker social support(Score 4-16)

High (>12)
Low (<12)
Mean = SD

114(61.3)
72(38.7)
66.34+6.83

102(54.8)
84(45.2)
33.20+4.25

96(51.6)
90(48.4)
10.63+2.47

38(20.4)
148(79.6)
12.09+1.6

Table 15 shows the psychological job stress aspect of nursing

personnel. High decision latitude (61.3%), high psychological job demands (54.8%)

were found. The percentage of high and low supervisor social support was equal

(50%) and Most of nurses (79.6 %) revealed low coworker social support.
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Table 16 The quality of sleep among nursing personnel in 12 months ago

Quality of sleep in 12 months ago Number of nursing personnel (%)
Good 48(25.8)
Poor 138(74.2)

Table 16 reveals the quality of sleep among nursing personnel in 12 months
ago. The Modified Pittsburgh Sleep Quality Index; PSQI was used to evaluate the
quality of sleep. The total score was 21; if the total scores were more than 5, it would
classify as poor quality of sleep. This most of nursing personnel demonstrated poor

quality of sleep (74.2%).
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Part 2: The association between neck and shoulder pain.

Demonstrate shows the factor that related with neck and shoulder pain among
nursing personnel such as individual factor, physical factor, psychological job stress,
quality of sleep, posture of worker. The comparison between 2 groups: chronic or
always symptom and sometime or never symptom was determined. Chi-square and

Odd ratio with 95% Confidence interval were introduced to evaluate its relationship.

Table 17 The relationship between individual factor and neck and shoulder pain

among nursing personnel

Individual factor Neck and Shoulder pain OR(95% CI) P-value
Yes (%) No (%)

Group of nurses

Nurse 18(11.4) 140(88.6) 3.47(0.44-27.11) 0.316
Practical nurses 1(3.56) 27(96.4) 1

Highest Education

Lower bachelor 0(0) 17(100) 1.12(1.06-1.18) 0.225
degree

bachelor degree 19(11.2) 150(88.8) 1

->bachelor degree

Age (Yearn)

21-25 4(8.9) 41(91.1) 1

26-30 11(12.9) 74(87.1) 1.52(0.46-5.09) 0.575
31-35 8(22.2) 28(77.8) 2.93(0.80-10.67) 0.120
>35 4(20) 16(80) 2.56(0.57-11.50) 0.237
BMI

<18.5 7(17.1) 34(82.9) 1.90(0.69-5.22) 0.258
18.5-23.49 12(9.7) 111(90.3) 1

>23.5 0(0) 22(100) NA -
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Individual factor Neck and Shoulder pain OR(95% CI) P-value
Yes (%) No (%)

Marital status

Single 17(11.6) 129(88.4) 1

Married/Divorce/ 2(5) 38(95) 2.50(0.55-11.32) 0.375

separated

Child

Have a child 2(8.3) 22(91.7) 1.29(0.279-5.96) 0.999

No child 17(10.5) 145(89.5) 1

Number of child

No 17(10.5) 145(89.5) 1

1 person 0(0) 16(100) NA -

2-3 persons 2(25) 6(75) 2.84(0.53-15.21) 0.220

Smoking behavior

Yes 1(50) 1(50) 6.07(0.36-100.20) 0.270

No 26(14.1) 158(85.9) 1

Alcohol consumption

Yes 18(12.5) 126(87.5) 5.86(0.76-45.24) 0.194

No 1(2.3) 41(97.7) 1

Exercise 3/week)

No 16(9.7) 149(90.3) 1

Yes 3(14.3) 18(85.7) 0.64(0.17-2.43) 0.455

Work status

Permanent 1(9.1) 10(90.9) 1.40(0.08-25.15) 0.999

employee

University official 17(10.6) 143(89.4) 1.66(0.21-13.46) 0.999

Govermment official 1(6.7) 14(93.3) 1
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Individual factor Neck and Shoulder pain OR(95% CI) P-value
Yes (%) No (%)

Accidental

Never 19(10.3) 165(89.7) 1

Ever but no effect 0(0) 2(100) 0.89(0.85-0.94) 0.999

with present work

Quality of sleep

Good 4(8.5) 43(91.5) 1

Poor 15(10.8) 124(89.2) 1.30(0.40-4.13) 0.786

Chi-square with Significant level at the 0.05

*=Significant difference

All individual factors were not significant associated with neck and
shoulder pain (Table 17). ORs for neck and shoulder pain of smoking habit was the
most prominent (OR=6.07), followed by alcohol consumption (OR=5.86). However,

the risk of pain also showed in different group of nurses, registered and license

practical nurses (OR=3.47).The trend of pain would be increase by age (OR=1.52,

OR=2.93, OR=2.56, respectively). A single and marital group was associated with
pain (OR=2.50). Having a child group was associated with pain (OR=1.29), and have a

child 2-3 person was increasing associated pain (OR=2.84). The quality of sleep was

no significantly associated with pain. Poor quality of sleep was associated with neck

and shoulder pain (OR=1.30).
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Table 18 The relationship between factor of work and neck and shoulder pain among

nursing personnel

Work factor Neck and Shoulder pain OR(95% CI) P-value
Yes (%) No (%)

Division

Medicine 7(10.3) 61(89.7) 1.07(0.34-3.38)  0.999
Surgery 6(9.7) 56(90.3) 1
Pediatric 6(10.7) 50(89.3) 1.12(0.34-3.70)  0.999
Ward

9CCU 3(10.7) 25(89.3) 1.14(0.17-7.52)  0.999
91CU 3((10.7) 25(89.3) 1.14(0.17-7.52)  0.999
IMDJK 1(8.3) 11(91.7) 0.86(0.07-10.66) 0.999
SICU 1(8.3) 11(91.7) 0.86(0.07-10.66) 0.999
31CU 2(9.5) 19(90.5) 1

41CU 3(10.3) 26(89.7) 1.10(0.17-7.22) ~ 0.999
9PICU 2(8) 23(92) 0.83(0.11-6.43)  0.999
ENICU 4(12.9) 27(87.1) 1.41(0.23-8.48)  0.999
Duration of work

1-5 year 9(9.5) 86(90.5) 1
6-10year 7(11.9) 52(88.1) 1.29(0.45-3.66)  0.786
>10 year 3(9.4) 29(90.6) 0.99(0.25-3.90)  0.999
Occupational time

1-5 year 9(9.3) 88(90.7) 1

6-10 year 7(11.3) 55(88.7) 1.29(0.44-3.53)  0.788
>10 year 3(11.1) 24(88.9) 1.22(0.31-4.87)  0.722
Time/day

>8 hr/day 15(16.2) 78(83.8) 428(1.36-1343)  0.014*

8 hr /day 4(4.3) 89(95.7) 1
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Work factor Neck and Shoulder pain OR(95% CI) P-value
Yes (%) No (%)

Time/weekhour/week)

<40 hr /weeks 3(7.5) 37(92.5) 1

41-50 hr /weeks 8(9.2) 79(90.8) 1.25(0.31-4.98)  0.999
>50 hr /weeks 8 (13.6) 51(86.4) 1.93(0.48-7.79)  0.517
Overtime

Yes 10(11.6) 76(88.4) 1.33(0.51-3.44)  0.728
No 9(9) 91(91) 1
Overtimechours/week)

< 1-8 hr /weeks 15(10.7) 125(89.3) 1

9-16 hr /weeks 1(4.2) 23(95.8) 0.36(0.05-2.88)  0.471
Supervisor status

Yes 0(0) 2 (100) 1.11(1.06-1.17)  0.999
No 19(10.3) 165(89.7) 1

Shift work

Yes 19(10.5) 162(89.5) 0.89(0.85-0.94)  0.999
No 0(0) 5(100) 1
Characteristic of rotate shift

Unconventional 15(12.1) 142(87.9) 0.66(0.20-2.15)  0.505
Conventional 4(13.8) 25(86.2) 1

Type of work

Normal work 5(13.5) 32(86.5) 1

Heavy work 7(6.5) 101(93.5) 0.44(0.13-1.49)  0.183
Very heavy work 7(17.1) 34(82.9) 1.32(0.38-4.58)  0.759

Chi-square with Significant level at the 0.05

*=Significant difference

Table 18 shows that working hour longer than 8 hr per day was
significantly associated with neck and shoulder pain (P=0.014). ORs for neck and
shoulder pain of occupational time were 1.29 and 1.22, respectively. Related to the

working duration, it was found that 41-50 hours and >50 hours was increasing
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associated with neck and shoulder pain (OR 1.25 and 1.93, respectively). An odds
ratio of overtime and neck and shoulder pain was 1.33. Over time > 16 hours per
weeks and a very heavy work group were of equal average odd ratio (OR=1.32) and

supervisor status (OR 1.11).

Table 19 The relationship between activity in 1 shift work and neck and shoulder pain

among nursing personnel

Activity in 1 shift Neck and Shoulder pain OR(95% CI) P-value
(8 hr) Yes (%) No (%)

Accepting emergency patients

Seldom or never/sometimes 4(6.3) 60(93.7) 1

Often/always 15(12.3) 107(87.7) 2.10(0.66-6.62) 0.307

Transferring patients

Seldom or never/sometimes 16(10.6) 135(89.4) 1

Often/always 3(8.6) 32(91.4) 0.79(0.21-2.87) 0.999

Moving bed

Seldom or never/sometimes 13(11.5) 100(88.5) 1

Often/always 6(8.2) 67(91.8) 0.68(0.24-1.90) 0.622

Changing pad

Seldom or never/sometimes 16(9.5) 153(90.5) 1

Often/always 3(17.6) 14(82.34) 2.04(0.53-7.89) 0.390

Bathing patients in bed

Seldom or never/sometimes 18(10.6) 152(89.4) 1

Often/always 1(6.3) 15(93.7) 0.56(0.07-4.51) 0.999

Medications

Seldom or never/sometimes 18(11.9) 133(88.1) 1

Ofter/always 1(2.9) 34(97.1) 0.21(0.02-1.68) 0.132

Repositioning the patients in bed side

to side

Seldom or never/sometimes 18(10.5) 154(89.5) 1

Often/always 1(7.2) 13(92.8)  0.65(0.08-5.33)  0.999
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Activity in 1 shift Neck and Shoulder pain OR(95% CI)  P-value
(8 hr) Yes (%) No (%)

Assist the patients to move up such as

from sit to sleep or sleep to sit

Seldom or never/sometimes  14(9.5) 133(90.5) 1
Often/always 5(12.8) 34(87.2) 1.39(0.47-4.14) 0.556
Taking the patients to an operation room

and receiving

Seldom or never/sometimes 10(12.2) 72(87.8) 1
Often/always 9(8.6) 95(91.4) 0.68(0.26-1.76) 0.471
Dressing the patients in bed

Seldom or never/sometimes 16(15.8) 136(84.2) 1
Often/always 3(8.8) 31(91.2) 0.82(0.22-2.99) 0.999
Feeding bedridden patients

Seldom or never/sometimes 14(9.4) 135(90.6) 1
Often/always 5(13.5) 32(86.5) 1.50(0.50-4.48) 0.543
Sending patient to an exam and receiving

Seldom or never/sometimes 12(12) 88(88) 1
Often/always 7(8.1) 79(91.9) 0.65(0.24-173) 0.470
Making a bed while the patients is

not in it

Seldom or never/sometimes 8(8.3) 89(91.7) 1
Often/always 11(12.4) 78(87.6) 1.56(0.60-4.09) 0.495
Making a bed with the patients in it

Seldom or never/sometimes 16(9.5) 153(890.5) 1
Often/always 3(17.6) 14(82.4) 2.04(0.53-7.89) 0.390
Accept and discharge the patients

Seldom or never/sometimes 15(10.6) 126(89.4) 1

Often/always 4(18.9) 41(91.1) 0.82(0.25-2.60) 0.999

Chi-square with Significant level at the 0.05

*=Significant difference
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Table 19 demonstrates that all activity factors were not significantly
associated with neck and shoulder pain. The factor such as accepting emergency
patients, changing pad, assist the patients to move up, making a bed with the patients
in it, making a bed while the patients is not in it, feeding bedridden patients and assist
the patients to move up were also associated with neck and shoulder pain which ORs

were 2.10, 2.04, 2.04, 1.50, 1.56, 1.39and respectively.

Table 20 The relationship between posture in 1 shift work and neck and shoulder pain

among nursing personnel

Posture inl shift Neck and Shoulder pain OR(95% CI) P-value
@ hn Yes (%) No (%)

Standing for a long time such as

on the working procedure

Seldom or 15(10.6) 126(89.7) 1
never/sometimes

Often/always 4(8.9) 41(91.1) 0.82(0.25-2.60) 0.999
Sitting for a long time

Seldom or 4(12.9) 27(87.1) 1
never/sometimes

Often/always 15(9.7) 140(90.3) 0.72(0.22-2.34) 0.529
Moving load 5 - <10 kg

Seldom or 13(10.2) 114(89.8) 1
never/sometimes

Often/always 6(10.2) 53(89.8) 0.99(0.35-2.75) 0.999
Moving load 10 - <25 kg

Seldom or 14(14.3) 84(85.7) 1
never/sometimes

Often/always 5(7.9) 83(92.1) 0.36(0.12-1.04) 0.091
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Posture inl shift Neck and Shoulder pain OR(95% CI) P-value
@ hn Yes (%) No (%)

Moving load >25 kg

Seldom or 10(11.8) 75(88.2) 1
never/sometimes
Often/always 9(8.9) 92(91.1) 0.73(0.28-1.89) 0.691

Working with require exertion of

arms/hands such as resuscitate

Seldom or 9(11.8) 67(88.2) 1
never/sometimes

Often/always 10(9.1) 100(90.9) 0.74(0.28-1.92) 0.717
Working with vibration tool

Seldom or 14(11.01) 113(88.9) 1
never/sometimes

Often/always 5(8.5) 54(91.5) 0.74(0.25-2.18) 0.784
Working with uncomfortable

posture

Seldom or 13(12.3) 93(87.7) 1
never/sometimes

Often/always 6(7.5) 74(92.5) 0.58(0.21-1.60) 0.336

Working with hand above

shoulder level

Seldom or 13(11) 105(89) 1
never/sometimes
Often/always 6(8.8) 62(91.2) 0.78(0.28-2.16) 0.822

Working with hands distance from trunk in

horizontal line such as pushing the patients in bed

for turning position

Seldom or 14(9.9) 128(890.1) 1
never/sometimes

Often/always 5(11.4) 39(88.6) 1.17(0.39-3.45) 0.778
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Posture inl shift Neck and Shoulder pain OR(95% CI) P-value
@& hn) Yes (%) No (%)

Bending of neck forward meck and

shoulder is not in vertical line)

Seldom or 14(10.4) 121(89.6) 1
never/sometimes

Often/always 5(9.8) 46(90.2) 0.93(0.32-2.75) 0.999
Squatting/kneeing for a long time

such as recording urine output

Seldom or 15(11.8) 112(88.2) 1
never/sometimes

Often/always 4(6.8) 55(93.2) 0.54(0.17-1.71) 0.427
VDU working for a long time

Seldom or 10(15.8) 53(84.2) 1
never/sometimes

Often/always 9(7.3) 114(92.7) 0.41(0.16-1.09) 0.117

Chi-square with Significant level at the 0.05

*=Significant difference

Table 20 demonstrates that all posture were not significantly associated

with neck and shoulder pain. The protection risk of neck and shoulder pain also

showed in all factor except hands distance from trunk in horizontal line such as

pushing the patients in bed for turning position, this factor was the risk factor for neck

and shoulder pain (OR1.17).
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Table 21 The relationship between the Rapid Upper Limb Assessment (RULA) and

neck and shoulder pain among nursing personnel

RULA Neck and Shoulder pain OR(95% CI) P-value
Yes (%) No (%)

RULA at right side

3-4 score 2(50) 2(50) 1

5-7 score 16(9.4) 155(90.6) 0.10(0.01-0.78) 0.049*

RULA at left side

3-4 score 2(50) 2(50) 1

5-7 score 16(9.4) 155(90.6) 0.10(0.01-0.78) 0.049*

Chi-square with Significant level at the 0.05

*=Significant difference

Table 21 shows the relationship between RULA and neck and shoulder

pain. It was found that RULA score for left and right side showed significant

associated with neck and shoulder pain (P=0.049)
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Table 22 The relationship between the Psychological job stresses and neck and

shoulder pain among nursing personnel

Psychological job stress Neck and Shoulder pain OR(95% CI)  P-value
Yes (%) No (%)

Decision Latitude

High (>68) 5(7.1) 65 (92.9) 1

Low (<68) 14(12.3) 100(87.7) 1.87(0.64-5.45) 0.323

Psychological Job demand

High (>34) 7(8.3) 77(91.7) 1

Low (<34) 12(11.7) 90(88.3) 1.46(0.55-3.91) 0.477

Supervisor social support

High (>12) 7(7.8) 83(92.2) 1

Low (<12) 12(12.5) 84(87.5) 1.64(0.64-4.51) 0.338

Coworker social support

High (>12) 12(8.1) 136(91.9) 1

Low (<12) 7(18.4) 31(81.6) 2.55(0.93-7.03) 0.074

Chi-square with Significant level at the 0.05

*=Significant difference

Table 22 shows all psychological job stress factor was not significant

associated with neck and shoulder pain. ORs for neck and shoulder pain of low

coworker social support were the most prominent (OR2.55). However, the risk of pain

also showed in low decision Latitude, low psychological Job demand, low supervisor

social support (OR1.87, OR1.46 and OR1.46, respectively).
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Part2: Predictors of neck and shoulder pain among nursing personnel.

The result from binary logistic regression analysis demonstrate showed the
relationship between other factor and neck and shoulder pain such as individual factor,
physical factor, psychological job stress, quality of sleep, posture of worker as shown

in table 23.

Table 23 The relationship between the factors and neck and shoulder pain

Factor OR(95% CI) P-value
RULA score right or left side 0.02(0.03-0.59) 0.026%*
Time per day>8 hours/day 4.29(1.07-18.29) 0.049*
Decision Latitude 5.02(1.02-24.62) 0.047*
Accepting emergency patients 5.36(1.02-24.62) 0.046*

*=Significant level at the 0.05

Table 23 shows the final binary logistic regression model. It was found
that only four variables were significantly associated with neck and shoulder pain.
These were found the high RULA score at right and left side (P=0.026), working hour
per day greater than8 hours (P=0.049), low decision latitude (P=0.047) and accepting

emergency patients (P=0.046) were significant associated with neck and shoulder pain.
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CHAPTER YV
DISCUSSION

5.1 Methodological Aspects
The objective of this study was to determine thevalence rate of work-
related neck and shoulder pain and the associtedré related factor between neck
and shoulder pain in critical care nursing persbrate Ramathibodi hospital in
Thailand.
The results of this study are discussion as follows
5.1.1 The prevalence of work related neck and slwubain among in
critical care nursing personnel
5.1.2 The individual factor in critical care nurgipersonnel
5.1.3 The work task factor in critical care nugspersonnel
5.1.4 The psychological job demands in criticakaaursing personnel
5.1.5 The sleep quality factor in critical caresing personnel
This study was a cross-sectional designed andj usiself-administered
guestionnaire to investigate the prevalence rateook-related neck and shoulder pain
and determine factors affecting neck and shouldsn pn critical care nursing
personnel at Ramathibodi hospital in Thailand. 84f%ing personnel were included in

this study84.36% responseate. The data collections were using five questioregir

The questionnaires were verified by 3 nursing lexghip. The questionnaires were
revised according to 3 nursing instructors’ comreergnd suggestions. All
guestionnaires tried out among 32 female nursinggomel in critical care unit in
Somdejprapinklao hospital. The Cronbach’s alphdficoents of this subject were the
DMQ questionnaires, the activity of nursing, thestooe of nursing, the Pittsburgh
sleep quality index questionnaires, the job contpmstionnaires were 0.89, 0.92,
0.92, 0.86, 0.71, and 0.81, respectively.

All data were analyzed by descriptive statistic lrsugs percentage,

frequency, mean, standard deviati®D and prevalence rate of neck and shoulder
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pain. The Chi-square statistic test, the odd raktie,95% confidence interval and the
binary logistic regression were used to determmdependence variables and the

related factor of independence variable. The disicums are described as follows:

5.2 The prevalence of work related neck and shoulder pain among

critical care nursing personnel
The prevalence of work related neck and shouldar jpal2 months ago
among critical care nursing personnel was 69.4%va@d by low back paig57.50%

and upper back paifb7%) respectivelyTable 6. The result in this study is similar

other studies on nursing personnel, for exampleeP&. Smite, 2006 review the
study. He found the shoulder pain was the mostrteqmnplaint(46%) followed by
neck pain40% and low back pain39.1%. Beside in European 2005, Evangelos C.

Alexopoulos reviewed the prevalence of MSDs amo@§ 8urses, caregivers in
nursing home and home for the elderly in Nethedamte found low back region was
the most complaini62%) followed by shoulder pai@1%. and neck39.1%.

This study investigate cause of neck and shoylder during 12 months
ago, the frequencies of pain, the symptom of paithe past,7 days ago and in 12
months ago, the coping strategies of pain andethel bf pain.However, these results
were from the critical care unit. This sample s&®o small when comparing with the
other unit. The future study should increase mtatissto participate in the study.

The working environment in Thailand and other caestis different in
term of psychological job stress, posture on waykiours and culture, etc. However,
the increasing trend of the health risk particitameck and shoulder pain seems to be

similar among different countries.

5.3 The association between works related neck and shoulder pain

among critical care nursing personnel asfollows:
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5. 3. 1 Individual Factor
The individual factor in this study showed thatiallividual factors were

not significantly associated with neck and shoula®n.Table1l7. ORs for neck and

shoulder pain of smoking habit was the most promtig@R6.07), followed by alcohol

consumptionOR5.86. However, the risk of pain also showed in différgroup of
nurses, registered and license practical nuwQ&3.47.The trend of pain would be

increased by ag@OR1.52, OR2.93, OR2.56, respectiyelix single and marital group

was associated with pail®R2.50. Have a child group was associated with pain
(OR1.29, and have a child 2-3 person was increasing assocpainOR2.84.

Even there were not many studies on the factoscadsed with both neck
and shoulder pain, but in some studies showedadtters such as age, weight, height
and body mass indgBMI) were not significantly associated with neck andusther
pain (71). The result in this study showed santeepaas in Gers F’s study, it might
be because of the BMI value was normal. Luime 2@@donstrated that high body
weight clearly induced shoulder pain. The facteush as marital status and having
children were not significantly associated with knend shoulder pain. It was differ
from the study of Sinsongsook T, 2003 in King Chadgkorn Memorial hospital.
They determined the association of work-relatedofa@nd shoulder pain among
hospital nursing personnel. They concluded thatriedhrstatus was significantly
associated with neck paifi°<0.05. Smoking and alcohol consumptishowed no
significant association with neck and shoulder paifhis finding agreed with the
study of Hildebrand, 2000. The OR among smoking @&83. It is well known that
nicotine impaired the cardiovascular system, andlliy link to the muscular pain. As
in some studies indicated the significant assodiatigh neck and shoulder paif).
Most of nursing personnel did not perform exerciBas study showed no significant
association of exercise with neck and shoulder.pdins agreed with the study of
Hildebrand, 2000, whereas the regular exercise stothe protection neck and
shoulder pain as indicated by the OR which was.0l&# protection pattern could be
found in the study of Cassou, 2002, and Van dervele@005.The exercises strongly
improve musculoskeletal system and efficiency @& tieart, lung and circulatory
system and can strengthen tendons and ligaméd®. The accidental to
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musculoskeletal region, in this group was cut adugr that accident affects with
present work, and group diagnose by the physictm. the accidental was rarely
found in this group. The result showed no significassociated with neck and
shoulder painP>0.05. Meanwhile, the positive association in registenedse with
neck and shoulder pa(i®R3.4% was demonstrated. It is noticed that there was les
number of license practical nurses in this studys ithe policy of the Ramathibodi
hospital to reduce this group of nurses.

5.3.2Work Characteristic Factor

The working longer than 8 hour was significantdgaciated with neck and
shoulder painP= 0.014 and other work characteristic factor were not isicgntly
associated with neck and shoulder pain. ORs fork n@ed shoulder pain of
occupational timgOR1.29 and 1.22, respectively). Time per week 4180rs and
over 50 hours per weeks were increasing assocrtbcheck and shoulder pa{i®R
1.25 and 1.93, respectivelyAn odds ratio of overtime and neck and shouldsn p
was 1.33. Over time 16 hours per weeks and a very heavy work group okeegual
average odd ratio (OR1.Band supervisor status (OR 1.11).

The result clearly revealed that working longer nth8 hour was
significantly associated with neck and shouldemg®= 0.014. This study agreed
with the study M. Trinkoff, 2003 and Larease 1994ey designed to investigate
physical demands and reported musculoskeletal gmoblin registered nurses. They
emphasized théihe long working hours showed more risk to musdwdtetal disorder.
Trinkoff 2006 showed that working hour significantielated to increased MSD;
working >13 hours per day, on days off/vacationsjagandatory overtime, on-call,
with <10 hrs between shifts significantly relatexl increased MSD. Ulrika, 2005
found that the duration of employment was significantgs@ciated with neck and
shoulder painfP= 0.00]. The finding of this study was different from Wis study.
The association of duration with neck and shoufen was found, nurses with 6-10
years of clinical experience to develop musculctiaélpain (OR 1.29) than group
with longer than 10years experience (OR 1.22). Bhusly agreed with the study of
Bolanle MS Tinubu. They found the associationasfg working hour with neck and
shoulder pain; working > 20 years with clinical expnce and the development of
WMSDs (OR 3.81) than those who work for 11-20 yeexperience. And Malin
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Josephson, 1998 found long hours of paid work hamteased relative risk of
neck/shoulder pain. The supervisor status facta me significantly associated with
neck and shoulder pain in this study. It is agneéd the study of Shoko Ando, 2000
they found this factor no significantly associatedh neck/shoulder pain. Their
results showed that most of nursing personnel wwend&ing in the operational level,
98.90%and 1.10% were working in the management levelhsd the association
could not be found. In contrast, Thanes Sinsoong0K3 foundthe significant
association of the working status with shouldeng&<0.05. This study determined
the association of working in different sectiontwibe pain. No association was found
in different division and ward and pain.
5.3.3Work Task Factor

5. 3.3.1 The working activity factors

The working activity factors in this study weretrsignificantly
associated with neck and shoulder pain. The stufietbrs such as accepting
emergency patients, changing pad, assist the patiermove up, making a bed with
the patients in it, making a bed while the patiestsiot in it, feeding bedridden
patients and assist the patients to move up weceaasociated with neck and shoulder
pain. ORs were 2.10, 2.04, 2.04, 1.50, 1.56, 1.@%aspectively.

This study agreed with the study of J Smedly et28l03. She
determined the association of patients handlinyicsuch as reaching, pushing, and

pulling, moving the patients in bed or wheel chaith neck and shoulder paiR<
0.05. Ulrika AASA, 2005 found that the task activityckuas work in awkward

postures and handling heavy tasks were associdatedheck and shoulder pain (OR
1.29 and OR 1.10, respectively).

5. 3.3.2 The working posture factors

The working posture factors in this study desimted that all
posture were not significantly associated with nacll shoulder pain. The protection
risk of neck and shoulder pain also showed inadtdr except hands distance from
trunk in horizontal line such as pushing the pasan bed for turning position, this
factor was the risk factor for neck and shouldenpOR1.17%.

This study agreed with Jolanda J, 2004, they fouhe
incidence of neck complaints associated with wasgeeially the awkward postures
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(OR 1.76. J Smedly 2003 found the nursing activity suclifasg patient 9-12 times
per shift was significantly increased with neck ahdulder pain.

The working postures among nursing staff were itigated
using RULA. One working posture was selected fag #malysis. The posture was
significantly associated with neck and shouldernpahs mentioned above, one
working posture from routine activity that oftenedsamong nursing personnel was
selected to be evaluated by RULA. High right arftd R{JLA score was significantly
associated with neck and shoulder pé@?*0.049. When introducing the odd ratio
(ORO0.0% to describe the relationship of RULA score in @iént ward, high RULA
score was found in adult ward. The body weight atigmts in this division was not
less than 60 Kg. When nurse staffs performed ngrsare, there were at less 3-4
staffs worked together for moving patient thus téa weight would be less than 60
Kg. The load for lifting one patient was approxielgtl5 Kg/a nurse. It was different
from working in pediatric ward; the body weight pétients in this division was
approximately 1-10 Kg. Thus, only one nurse couéthdfer patient, it meaned the
loading was 10 Kg/a nurse. It was interesting thatOR was lower in adult ward than
in pediatric ward. The reason might be sharingnliftweight could help feeling pain.
Then when the subjects were asked about pain,stidyno pain even they exposed to
higher risk.

It was noted that RULA did not investigate the siatoad of
the subject, but it determined the weight or thadl@f the object, which subject
exposed to. Therefore it would be recommendedditia¢r average weight or average
load must be taken into consideration in ordentodase the accuracy.

5. 3.4 Psychological Job Demands.

The psychological factor including decision latidosychological job
demand, supervisor social support and coworkerakatipport were determined in
this study. The defined psychological factors weoe¢ significantly associated with
neck and shoulder pailable23. ORs for neck and shoulder pain of low coworker
social support was the most prominent (ORR.5&fter using a binary logistic
regressiommodel, it was found that low decision latitud@s significantly associated
with neck and shoulder pajR= 0.043.
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This study agrees with Ulrika AASA, 2005 showedygtwlogical
demands and lack of social support were assocvitbdneck-shoulder (OR 1.86 and
OR 1.58, respectively). Ahlberg-Hulten GK, 1995 docted the study on social
support, job strain and musculoskeletal pain anfentale healthcare personnel. They
showed that low social support was associated setrerity of neck (OR 1.35) and
shoulder.

5. 3.5 Sleep Quality Factor

The sleep quality factors in this study showed igaificantly association

with pain. Poor quality of sleep was associatedh wéck and shoulder pai@R1.30.

This study agreed with Masaya Takahashi, 2006 whowed the
association between sleep problems and MSDs amansgng staffs. It was found that
arm pain was associated with less difficulty irtitig sleep(OR 6.70. The British of
training doctors studied the relationship betweew hours sleep and more hours
worked. It was found that long working hours wagngficantly related to MSDs and
somatic symptoms. The muscles had short perio@sifand still work continuously.
This situation affected musculoskeletal injurigs).

5.4 Limitation of Study

This study was designed to investigate the precaleate of work-related
neck and shoulder pain in critical unit. The assthen between factors affecting neck
and shoulder pain and the prevalence rate wouldebermined. The limitation of this
study might be the limited in the number of nunsethis critical unit.

5.5 Implication for prevention work related neck and shoulder pain in
hospital staffs.

The result of data collected in this study revedlss prevalence rate of
work related neck and shoulder pain in 12 months ad the association between
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works related neck and shoulder pain among criteale nursing personnel in
Ramathibodi hospital.

The high risk of work related musculoskeletal disw, prevention
measures and using the equipments for reducingréhealence of work related neck
and shoulder pain in hospital staffs should be idenss follow;

5. 5.1The curriculum of professional nurse shoutivec the patient
handling, for example; lifting, and transferrindaél course content should include the
practice of patient handling.

5. 5.2The encouragement on better working atmospberteam work
construction should be considered.

5. 5.3The log-book should be introduced to nurgiegonnel for obtaining
the appropriate working time and enhance the qualisleep.

5. 5.4The exercise behavior should be encouragedintoeasing the
muscular strength.

5. 5.5The appropriated ergonomic tool should becsetl for staff. While,
the patient handling training programs should Iheduced to nursing personnel.

5.6 Suggestionsfor future study

5.6.1 Future study should increase the number aipka size. The
comparison between this group and the other growges such as other wards nurses,
other division should be performed. In Ramathibbdspital composed of several
wards such as general ward, operative wd@dR), emergency ward. The nurses
working in different ward confront to differenceps of risk factors. For example, the
nursing personnel in different ward might exposdifterent working environment.
Therefore the study should be performed in othendgialThe sample size of nursing
staffs should be taken into account.

5.6.2 Future research should be studied in otharpgr@f population such
as teachers, policemen, soldiers, engineer andddleselderly age both women and

men in order to investigate the factor affectingpa
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5. 6.3 Future study should perform the prospeaesgn studyo decrease
bias from the recall data because some data hatedxiong time ago. The cross-
sectional study can contribute the estimation ef phevalence of neck and shoulder
pain in this group. It will be useful to identifysk factors which should be further
tested. The prospective study follows on over timassess their later outcome status.
It should be conducted in the future in order tmdhe etiology of disease.

5.6.4 The in-depth studies on the factor such dwitfual factor, level of
salary and activity in leisure time affecting tockeand shoulder pain should be
conducted in future.

5.6.5 The rapid upper limb assessm@IULA) in the future study should
evaluate more than one working posture. More wgylgonstures should be specified
and analyzed.

5.6.6 This data showed result from the ergonomauation, and then the
ergonomic intervention should be implemented infthare to compare the muscular

pain between the implemented group and non implésdegroup.
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CHAPTER VI
CONCLUSION

6. Conclusion

This study was a cross-sectional designed study using a self-administered
guestionnaire to investigate the prevalence rate of work-related neck and shoulder pain
and determine factors affecting neck and shoulder pain in critical care nursing
personnel at Ramathibodi hospital in Thailand. This study was conducted among
critical care nursing personnel in Ramathibodi Hospital. 243 nursing personnel
(84.36% response rate) were included in this study during 15 May to December 20009.
The subjects were consisted of 3 divisions, 85 nursing personnel from medicine
(82.35% response rate), 84 nursing personnel from surgical (90.47% response rate),
and 74 nursing personnel from pediatric (79.72 %response rate).

This study had 2 stages, data collection and data analysis. The data
collection started from 15 May to 30 August 2009 by using questionnaires to
collection all data and then the data analysis began from 1 September to 15 December
2009.The RULA assessment tool is introduced to evaluate working posture of nursing

personnel. The conclusions were as follows:

6.1 To determine the prevalence of work related neck and shoulder pain among

critical carenursing personnel in Ramathibodi hospital.

6.1.1 The prevalence of work related neck and shoulder pain

The prevalence of work related neck and shoulder pain among critical
care nursing personnel was 69.4percent, followed by low back pain (57%) and upper
back pain (57%). The nursing activity in 1 shift work, the three highest job tasks of
nurses were repositioning a patient in bed side to side, bathing patient in bed and

making a bed with the patient in it, respectively while, the emergency patient activity
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was seldom performed in 1 shift work. Related nursing posture in 1 shift work, the
three highest working postures were working with hand distance from trunk in
horizontal, standing for long period, bending of neck forward, respectively while
sitting for long period was seldom performed in 1 shift work. However, this result base
on small data and the specific group, furthers study should be concern about other

group of nursing personnel.

6.1.2 Theresultsfrom bivariate analysis

The results from bivariate analysis shown that working hours per day
greater than 8 hours and high RULA score at right and left side were significantly
associated with neck and shoulder pain anong nursing personnel in critical care unitin
Ramathibodi hospital (p=0.014 and p=0.049, respectively).

6.1.3 Thefinal binary logistic regression model

The fina binary logistic regression model found that only four variables
were significantly associated with neck and shoulder pain. These were found the high
RULA score at right and left side, time more than 8 hours, low decision latitude and
accepting emergency patients were significantly associated with neck and shoulder
pain (p=0.026, p=0.049, p=0.047, p=0.046, respectively).

The high prevaence of work related neck and shoulder pain among nursing
personnel in Ramathibodi hospital was found in this study. The risk factors such as
high RULA score at right and left side, more than8 hours work per day, low decision
latitude, and accepting emergency patients were significantly associated with neck and
shoulder pain. Their physical workload, psychosocial and individual factors must be
taken into account to improve the working conditions. The results of RULA and their

work practices should be considered in guidelines for risk reduction strategies.
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APPENDIX B
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APPENDIX D
THE ANALYTICAL RESULTS OF THE SAMPLES

Table4. The body part and the prevalence of musculoskeletal complaint in the past.

Body part of musculoskeletal pain in past Number of nursing personnel (%)
Neck and shoulder 156(83.9)

Upper back 98(52.7)

Lower back 100(53.8)

Elbows 12(6.5)
Wrists/hands 53(28.5)

Hips 69(37.1)

Knees 70(37.6)

Ankles/feet 62(33.3)

Table5. The body part and the prevalence of musculoskeletal complaint in 7 days

ago.

Body part of musculoskeletal pain Number of nursing personnel
in 7 days ago (%)

Neck and shoulder 81(43.5)

Upper back 57(30.6)

Lower back 64(34.4)

Elbows 6(3.2)
Wrists/hands 22(1.8)

Hips 32(17.2)

Knees 24(12.9)

Ankles 32(17.2)
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Table6. The body part and the prevalence of musculoskeletal complaint in 12 months

ago

Body part of musculoskeletal pain in 12 Number of nursing personnel (%)
months ago

Neck and shoulder 129(69.4)
Upper back 106(57)
Lower back 107(57.5)
Left elbow 13(7)
Right elbow 13(7)
Left wrist/hand 53(28.5)
Right wrist/hand 56(30.1)
Left hip/thigh 67(36)
Right hip/thigh 61(32.8)
Left knee 57(30.6)
Right knee 63(33.9)
Left ankle/foot 67(36)
Right ankle/foot 68(36.6)
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Table7. Causes of neck and shoulder pain during the last 12 months.

Causes of neck and shoulder pain Number of nursing personnel (%)
Sport 19(3.3)
Accident 6(1)
Pregnancy 9(1.6)
Sudden movement 76(13.2)
Lifting of heavy load 97(16.8)
Stress 82(14.2)
Bad posture during long time 107(18.6)
Weather(draught, coldness, moisture) 15(2.6)
Work 134(23.3)
Leisured time 31(5.4)

Table9. The coping strategies of neck and shoulder complained in 12 months ago.

Coping strategies of neck and shoulder

pain past 12 months

Number of nursing personnel (%)

Sick leave 1-7 days 4(2)
Sick leave 8-14 days 3(1.5)
Use medicine to relive pain 36(17.8)
Admission in the hospital 8(3.9)
Consult physician/physical therapy 4(2)
Use alternative medicine such as 88(43.6)

massage, acupunctur €

No treatment

59(29.2)
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Tablell. Job tasks in 1 shift work (8 hours)

Job task in 1 shift work (8 | seldomor | sometimes | often (almost),
hours) never always
N (%) | N (%) N (%) N (%)
Accepting emergency 27(14.5) 95(51.2) 55(29.5) 9(4.8)
patient
Transferring patient 3(1.6) 32(17.2) 103(55.4) 48(25.8)
Moving bed 8(4.4) 65(34.9) 83(44.6) 30(16.1)
Changing and absorb pad | 5(2.7) 12(6.5) 98(52.6) 71(38.2)
Bathing patient in bed 1(0.6) 15(8.1) 90(48.3) 80(43)
Medication 26(13.9) 9(4.9) 63(33.9) 88(47.3)
Repositioning a patient in | 2(1.1) 12(6.4) 82(44.2) 90(48.3)

bed side to side

Assisting the patients to 12(6.5) 27(14.5) 77(41.4) 70(37.6)
move up such as form sit

to sleep or sleep to sit

Taking patient to an 11(5.9) 93(50) 54(29) 28(15.1)
operation room and

receiving

Dressing a patient in bed 1(0.5) 33(17.7) 87(46.8) 65(35)
Feeding bedridden patient | 2(1.1) 35(18.8) 89(47.8) 60(32.3)
Sending patient to an 11(5.9) 75(40.3) 73(39.3) 27(14.5)

exam and receiving

Making a bed while the | 15(8.1) | 74(39.8) 66(35.4) 31(16.7)

patient is not in it

Making a bed with the 1(0.5) 16(8.6) 97(52.2) 72(38.7)
patient in it
Accept and discharge a 2(1.1) 64(34.4) 92(49.4) 28(15.1)

patient
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Tablel2. The working posture and percentage and amount of posture in 1 shift (8hr)

Posture in 1 shift (8 hr) seldomor | sometimes often (almost),
never always
N (%) N (%) N (%) N (%)

Standing for long period 3(1.6) 42(22.6) 97(52.2) 44(23.6)

such as on the working

procedure

Sitting for long period 45(24.2) 110(59.1) 24(12.9) 7(3.8)

Moving load until 5kg - 10(5.4) 49(26.3) 96(51.6) 31(16.7)

<10 kg

Moving load until 10 kg- | 21(11.3) 67(36) 77(41.4) 21(11.3)

< 25kg

Moving load >25 kg 19(10.2) 82(44.1) 67(36) 18(9.7)

Works which require 23(12.4) 87(46.8) 54(29) 22(11.8)

exertion of arms/ hands

such as resuscitate

Working with vibration 19(10.2) 40(21.5) 92(49.5) 35(18.8)

tool

Working with uncomfortable 18(9.6) 62(33.3) 82(44.1) 24(12.1)

posture

Working with your hand 7(3.8) 54(29) 101(54.3) | 24(12.9)

above shoulder level

Working with hand 4(2.2) 18(9.7) 105(56.5) | 59(31.7)

distance from trunk in

horizontal such as pushing

the patient in bed for

turning position

Bending of neck forward | 4(2.2) 47(25.3) 99(53.2) 36(19.3)

(neck and shoulder is not in

vertical line)
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Posture in 1 shift (8 hr) seldlomor | sometimes often (almost),
never always
N (%) N (%) N (%) N (%)

Squatting/kneeing for long 6(3.3) 53(28.5) 93(50) 34(18.2)

period such as recording urine

output

VDU working for long 28(15.1) 95(51.1) 54(29) 9(4.8)

period

Tablel5. The psychological job stress among nursing personnel about decision
latitude, psychological job demand, supervisor social support and coworker social

support

Psychological job stress

Number of nursing personnel (%)

Decision Latitude (Score 24-96)

High (>68) 114(61.3)
Low (<68) 72(38.7)
mean + SD 66.34+6.83
Psychological Job demand (Score 12-48)

High (=34) 102(54.8)
Low (<34) 84(45.2)
Mean + SD 33.29+4.25
Supervisor social support(Score 4-16)

High (>12) 96(51.6)
Low (<12) 90(48.4)
mean + SD 10.63+2.47
Coworker social support(Score 4-16)

High (=12) 38(20.4)
Low (<12) 148(79.6)
Mean + SD 12.09+1.6
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Tablel6. The quality of sleep among nursing personnel in 12 months ago.

Quality of sleep in 12 months ago Number of nursing personnel (%)
Good 48(25.8)
Poor 138(74.2)
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APPENDIX F
KARASEK IS ALLOWED TO USED QUESTIONNAIR FORM

"o

Stmplified Forni A- Supersedes Seet. IV of Job Content questionnaire User s Guide v 1.1 1958
Sign this farm and return it immediatelv to the JCO Center -

Contract for Use of the Job Content Questionnaire for Research Use

The JCQ instrument, now translated into more than ten languages. is one of the most frequently used
instruments in the world for psycho-social job analysis. Return of a copy ol the JCQ data is required of
medium and larger sized projects (over 100 subjects [see note below*]). This insures for the 10Q
instrument adequate treaument of scale validation issues and attention (0 scale strengths and weaknesses:
specifically: (a) consistency of JCQ scale use; (b) revalidation of the questionnaire scales - including
revalidation for important sub-populations; (¢) performance of inter-group comparisons between non-
representative sub-population; (d) facilitation of understanding of sources of scale covariance variance
from demographics, industry, occupational, organizational and community, factors; and () development
of new JCO scales. Your cooperation can help insure that the JCQ instrument has a long-term future.

User/Study Director: Wasana Ravin
Study Name: The Prevalence and work-Related Factor Neck and shoulder pain Among Critical care

Nursing Personnel in Ramatbibodi Hospital

Research Institution: Master of Public Health, Faculty of Public Health, Mahidol University

Address: Rajvithee Rd. Rachathewee Bangkok, Thailand 10400.

Permission for use of the Job Content Questionnaire is granted to the Study Director for the above study
with the following requirements relating to providing a copy of the data, and payment (for large projects
only, as noted).

Section A. Data File- A copy of the ICQ job data and selected ancillary data (not all data) is to be
provided to the JCQ Center (see address below) after the data has been collected, cleaned, and used for
your preliminary analyses. The file should include the following variable scores:
a. Subject 1D {and location 10 if relevant)
b. All JCQ job content guestion scores (raw data)
¢. Demographic question scores:
Age: Sex: Education; Marital Status; Occupation-usual oceupation (the JCQ User’s
Guide occupation lists [3 digit] give examples of the detailed occupation coding that
should be followed): Industry,
If collected. the additional information should be included;
Children (7at home! ages); Hours of work per week: Income; Race; Previous
_ occupation,
d. JCQ psychological strain scales, if used (and not (he dependent variable of the study)

1. Data File Labels:

The data file should have the variables labeled with JCQ Questions numbers for the raw data (ex. q23),
and scale labels in Section 11 of the 1CQ Users Guide for demographic variables and any scales
constructed. .

2, Data Format:
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APPENDIX F (cont,)

I'he data should be written on standard 3 172" floppy disks under IBM MS-DOS/Windows
(s1ate soltware version), on IBM tape (state machine and operating system version). or Apple
Macintosh OS (state operating system, application program name. file tvpe, and version
nuwmber).

3. Codebook:

A codebook giving appropriate variable label information and information on each variable
(including missing value codes) is to be provided to the JCQ Center with the data file.
Enclose a printout of the first three subject records,

4. Translations;

Translations of the JCQ questions into the languages of the site countries, and back transision
of the questions into English (approved by R. Karasek) are to be provided to the JCQ Center,
These may be distributed by the JCQ Center in the future to other users under the same
conditions as the English version.

* Study sizes with data copy requirements:

I. U.S. Canada: 100 subjects or over.

2. Europe, Asia, Other Countries: 250 subjects or over: or studies of single ocoupations of
aver 100 subjects.

3. Commercial use, health service (other service use): Contact JCQ Center.

Section B: Payiment Oblieations for Large Studies (only)

Payment for JCQ use is made for usage of a psychosocial work characteristic
assessment procedure. Payments support standardization, methodological
improvements. distribution of information related (o methodological effectiveness,
and development of an international research project on reliability and
standardization of psychosocial job characteristics assessments,

Services and user’s obligations arc detailed in the ICQ User’s Policy.

Far projects which are supported by current funding, payment for use of the
JCQ is due and payable to the JCQ Center 30 days afier receipt of a bill.

Projects which are seeking funding via competitive grant application, will
receive permission and the JCQ packet, as in the case of non-payving users (Initial
Mailing).

Study directors agree that they will take all necessary steps to see that the
financial institution respensible for administering the project: (a) consider the fees as
payable as a part of research expense, and (b) agree to pay them upon receipt of
project funding (fee schedule from J1CQ Usage Fees, from the 1CQ Center),

Funding Organization Award

date

JCQ usage fees are due and payable lo the JCQ Center the beginning of the award of
project funding. New project funding rcqncsy; require new permissions.

-

f\m‘eemcrﬁ’ﬁg 0. by !E&.\[;er_. - / A “/ .//.. /LJ_.
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Agreement by Study Director ~ Wasana_Ravin _Date  12-01-2009

Title The Prevalence and work-Related Pactor Neck and shoulder pain Among Critical care

Nursing Personnel in Ramathibodi Hospital .
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