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Objective: to determine the negative impact of multi-site musculoskeletal
pain on work ability and health-related quality of life (HRQolL) in health care

providers at Phramongkutklao Hospital

Methods: A cross-sectional study was conducted. Participants completed a
self-administrated paper questionnaire comprising basic characteristics, job
satisfaction, Srithanya stress screening, musculoskeletal pain in the neck, upper
extremity, low back, and lower extremity region within the last month, work ability
index, and HRQoL questionnaire (Thai SF-36v2). Musculoskeletal pain was divided in 3
groups: 1) no pain, 2) few pain sites (1 to 2 regions), and 3) many pain sites (3 to 4
regions). The association of the number of pain sites with poor work ability and

decreased SF-36v2 score was analyzed by multivariable regression analysis.

Results: A total of 254 health care providers participated in the present
study. The majority of participants were female (73.2%) with mean age of 33.9 years
(SD 9.5). Prevalence of participants who had few pain sites and many pain sites were
31.1% and 15.4%, respectively. The adjusted odds ratio for poor work ability of few
pain sites and many pain sites were 1.85 (95% Cl: 0.91 - 3.76) and 2.41 (95% Cl: 1.04
- 5.58), respectively. Each subscale score of the Thai SF-36v2 was significantly lower

in participants with pain than in those without pain.

Conclusion: The present study showed that multi-site musculoskeletal pain
had a negative impact on work ability and HRQoL. The impact was likely to be
increased by higher number of pain sites.
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CHAPTER |
INTRODUCTION

Rationale and background

Musculoskeletal pain is pain that is generated from the musculoskeletal
system which means all of the muscles, bones, joints, and related structures, such as
the tendons and connective tissue that function in the movement of body parts and
organs. Definition of pain is an unpleasant sensory and emotional experience
associated with actual or potential tissue damage, or described in terms of such
damage (1). It is a common problem in the general population. Some studies
reported that 46% — 65% of the general population had musculoskeletal pain (2, 3).
The most recent report of the global burden caused by the 25 leading diseases and
injuries in 2010 showed that low back pain ranked 7" with 80,667,000 of disability-
adjusted life-years (DALYs), followed by neck pain as the 21St with 32,651,000 of
DALYs, and others musculoskeletal disorder as the 23rd with 30,877,000 of DALYs,

whereas ischemic heart disease ranked as the first with 129,795,000 of DALYs. In



conclusion, musculoskeletal pain is a major problem leading to disability in the

world population (4).

The hospital working population, for example, physicians, dentists, nurses,

and physical therapists, has a high prevalence of musculoskeletal pain because of

physical, psychological and work-related factors such as poor ergonomics, stressful

job, and shift work etc. One study reported that the prevalence of musculoskeletal

pain in dentists, surgeons, and physicians were 67%, 31%, and 20%, respectively (5).

Among gynecologic surgeons, they reported a high prevalence of lower back (75.6%)

and neck (72.9%) pain and a slightly lower prevalence of shoulder (66.6%), upper

back (61.6%), and wrist/hand (60.9%) pain (6). More than two thirds of nurses suffer

from musculoskeletal pain and the most common pain site is the low back with

reported prevalence at about 56% to 76% (7-9). Musculoskeletal pain is also

common among physical therapists. The high prevalence of pain is reported in the

following anatomical areas: low back (45%), wrist/hand (29.6%), upper back (28.7),



and neck (24.7%). Overall, musculoskeletal pain is major health problem among

health care providers.

Epidemiologic research of musculoskeletal pain either in the general

population or any working population usually focuses on localized pain such as low

back or neck pain without assessing other pain sites. However, musculoskeletal pain

in the general population often occurs in several anatomical sites (10). The national

health survey in Finland between September 2000 and June 2001 (n = 3,420)

demonstrated that one third of the study sample reported pain in one site, and

another third reported pain in at least two sites at baseline (3). A population survey

in three general practices in the Tameside and Glossop areas to the east of

Manchester, in northwest England (n = 5,752) showed that the majority of subjects,

who reported pain, had pain in more than one site.

Multisite musculoskeletal pain often occurs in working populations. In a

health survey between autumn 2000 and spring 2001 in Finland, the subjects were

asked about pain experience in the following anatomical sites: neck or shoulder, low



back, upper extremities, and lower extremities. The results showed that the

prevalence of two-, three-, and four-site pain were 21%, 9%, and 4%, respectively

(11). The prevalence of three- and four-site pain substantially increased in a Finnish

industrial population with 15% of three-site pain and 22% of four-site pain. In

addition, multisite musculoskeletal pain decreases working ability and health-related

quality of life (HRQoL) of workers more than one-site pain (11-14). A longitudinal

study among Finnish food industrial workers showed that multi-site musculoskeletal

pain is a strong predictor of poor work ability (13). Nevertheless, this study was

conducted only in an industrial population, so it could not represent in other

working populations.

Multisite musculoskeletal pain is commmon in hospital working populations (8,

15, 16). However, no study has been conducted about its impact on work ability and

HRQoL (8, 15, 17-21). Therefore, this study is needed to confirm whether the number

of pain sites affects work ability and HRQoL in hospital working populations.



CHAPTER Il
REVIEW OF RELATED LITERATURE

WORK ABILITY

Work ability is the ability to work that describes the extent to which labor

contractors are in a position to perform their job in the face of job demands, health

and mental resources. Two components determine the ability to work: the individual

resources of workers (physical, mental, and social skills, health, work-related skills,

and values) and the work (work content, work organization, social work environment,

and leadership). This study used the short version of work ability index (WAI) to

determine work ability of participants.

The WAI was developed at the Finnish Institute of Occupational Health in the

1980s and has been validated against clinical data (22). The WAI questionnaire is

composed of 7 items including current work ability compared with the lifetime best,

work ability in relation to the demands of the job, number of current diseases

diagnosed by a physician, estimated work impairment due to diseases, sick leave

during the past year (12 months), own prognosis of work ability 2 years from now,



and mental resources. All items were weighted and calculated to a total score of 7
(the poorest) to 49 (the best). The present study used a short version with 14 groups
of diseases in the 3 item (51 diseases in the original version) (23, 24). The figure
describes the current work ability of the respondents and, at the same time, permits
forecasts to be made of the health risk. It was translated to more than 26 languages
including a Thai version (original version), which reported a Cronbach’s alpha

coefficient score of 0.66 (25).

The WAI in the present study was based on the study conducted by Kuprasit
K. (25). However, according to the first question in the original version “assume that
your work ability at its best has a value of 10 points. How many points would you
give your current work ability? (0 means that you currently cannot work at all)”, the
author decided to change the first item of the WAI partially from “¥1ufn71
ANEsatunviuvewiutagtueylusedule mnwWssuiisuiuanuaiunsatums
ﬁwwuqqqmﬁmummamm (AuuAliauansalun1sinu seRugeEn =10)” to “ausyd

auausalun1sinnusEAugaaawiniu 10 inuAndiauaunsavewiutagiuegly



sgaule Mmnwseuisuiuanuaunsalunsinugegaiiaeriug (0 vaneda launse

aulalaiae)24).

The WAI classifies subjects in four categories: poor (7 — 27), moderate (28 —
36), good (37 - 43) and excellent (44 — 49) work ability. In this study, work ability is

dichotomized as good (37 — 49) and poor (7 — 36) (22).

HEALTH-RELATED QUALITY OF LIFE

HRQoL is a person's well-being with regard to health. Many questionnaires
have been designed to assess HRQoL, and participants in this study were assessed by
the SF-36v2 questionnaire. The 2™ version of the SF-36 questionnaire is a HRQoL
standard questionnaire, developed by the Medical Outcome Trust, including 36 items
that evaluates 8 subscales including physical function, physical role, bodily pain,
general health, vitality, social function, emotional role, and mental health. The score
in each subscale ranges between 0 — 100. A higher score indicates better quality of
life. This questionnaire has been accepted worldwide (26, 27), and has also been

suggested to be an appropriate instrument for use in musculoskeletal pain studies



(28). The Chronbach's alpha coefficient of eight scales in the Thai version of the SF-

36v2 ranged from 0.72 to 0.94 (29).

EPIDEMIOLOGY OF MULTISITE PAIN

A postal questionnaire of a population survey in England showed that among

2445 participants, 45% had chronic musculoskeletal pain. Of those with chronic pain,

about 75% of subjects had pain in multiple sites (two or more sites). Variables

significantly predicting multisite chronic pain included age equal to 55 or more (OR =

2.0, 95%Cl = 1.7 to 2.5), psychological distress (OR = 1.8, 95%Cl = 1.4 to 2.2), and high

pain intensity (OR = 5.2, 95%Cl = 4.1 to 6.7) (10).

A study about chronic idiopathic pain in Norway from 2006 to 2008 comprised

7373 adolescents aged 13 — 18 years showed 25.5% of participants reported pain in

at least 2 locations. A high number of pain-associated disabilities were reported, and

58.5% described difficulties of performing daily activities in leisure time. Subjective

disabilities were high in girls, and increased with the frequency of pain and the



number of pain locations, as showed by high disability in adolescents with

musculoskeletal pain in 3 or more locations (30).

A cross-sectional survey among 221 Estonian female nurses focusing on pain

at six anatomical sites (low back, neck, shoulder, elbow, wrist/hand, and knee)

showed that the overall prevalence of musculoskeletal pain was 84% in the past

year and 69% in the past month. The prevalence of multisite pain of total

participants was 60% in the past year and 40% in the past month. Low back, neck

and knee were the sites most commonly painful. Pain in the past year tended to be

more frequent at older ages, and with higher emotional exhaustion, and at most

sites, with poor self-rated health, and reported distress from somatic symptoms.

Multisite pain was also significantly associated with older age and tendency to

somatize (8).

A cross-sectional study among 485 Thai hospital workers investigated the

prevalence of musculoskeletal pain and its impact on HRQoL. The results showed

that the prevalence of musculoskeletal pain during the last one month was 77.0%.

Musculoskeletal pain was mostly reported at the lower extremities (50.8%), followed



10

by low back (48.2), the neck (40.5%) and the upper extremities (33.0%). Multisite pain

was 51% (16).

A longitudinal study of 518 subjects in three occupational groups in Crete,

Greece showed multi-site pain persisted in 217 (62%) of those who had experienced

it in the year before baseline, and was newly developed in 27 (17%) of those who

had not. Persistence of multi-site pain was significantly related to physical loading at

work, somatizing tendency and beliefs about work as a cause of musculoskeletal

pain, with OR (95% Cl) for the highest relative to the lowest exposure categories of

2.3(1.0to 5.6), 2.6 (1.5 to 4.6) and 1.9 (1.1 to 3.3), respectively. Development of new

multi-site pain was most strongly associated with working >40 hours per week (OR

5.0, 95% Cl 1.1 to 24.0) (21).

The survey in Crete, Greece focused on musculoskeletal pain in six body

regions (low back, neck, shoulder, elbow, wrist-hand, and knee) among 224 nurses,

200 office workers and 140 postal clerks. The results showed that two thirds of

participants reported pain in 2 or more body sites during the past 12 months. The

number of painful anatomical sites was strongly related to both physical load at
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work and somatization (with relative risks increased 5 fold or more for frequent and
disabling multisite pain) and was also significantly associated with work-related
psychosocial factors and beliefs about work causation (31).

A study in Ullensaker, Norway was conducted to describe the number of pain
sites (NPS) reported in a population study and its association with demographics,
lifestyle, and health-related factors. Using a cross- sectional design, the Standardized
Nordic Questionnaire was used to measure musculoskeletal pain for both the past
week and the past 12 months among seven age groups. The results showed that
during the last 12 months, approximately 39% reported pain in 5 or more sites and
16.6% reported 7 or more NPS. In addition, during the past week, approximately 17%
of individuals reported pain from 5 or more sites and 7% reported pain from 7 or
more sites (32).

IMPACT OF PAIN ON WORK ABILITY

A health survey in Finland showed that single-site pain was reported by 33%

of subjects. In all, 20%, 9% and 4% reported pain in 2, 3 and 4 sites, respectively,

and 8%-15% reported poor work ability. Every 5" person had thought about retiring
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early. Age- and sex-adjusted risks of poor physical work ability and own prognosis of

poor future work ability increased from 2 for single-site pain to 8 for pain at 4 sites.

Risks remained considerably elevated after adjustment for various covariates,

including clinical musculoskeletal disorders and functional capacity. Poor current

work ability was most affected by multi-site pain at older age (50-64 years) and

intention to retire early at age 40-49 years (11).

The longitudinal study among 734 food processing workers showed that the

proportion of poor work ability increased in 4 years from 15 to 22%, parallel to the

increase in the number of pain sites. Among those with 'nonpoor' work ability at

baseline, one tenth reported their work ability to be poor after 4 years. The number

of pain sites predicted poor work ability after 4 years of follow-up with a dose-

response manner. Those with widespread pain had almost a 3 fold risk of developing

poor work ability at follow-up. The associations were stronger for younger and white-

collar workers (13).

A longitudinal study was conducted in Sweden. It aimed to determine the

influence of perceived long-lasting stress and musculoskeletal ache/pain at baseline
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on self-rated reduced work ability and decreased work performance 2 years later in a

group of workers exposed to a high prevalence of both musculoskeletal pain and

stress. The study reported that a combination of frequent musculoskeletal pain and

perceived stress constituted the highest risk for reporting decreased work

performance (RR 1.7; 95% Cl 1.28 to 2.32) and reduced work ability (RR 1.7; 95% Cl

1.27 to 2.30) at follow-up. Separately, frequent pain, but not stress, was clearly

associated with both outcomes (33).

EFFECTS OF WORK-RELATED AND INDIVIDUAL FACTORS ON WORK ABILITY

The WAl is composed of 5 dimensions including work, value, expertise,

health, and family. Many factors affect the score of work ability index, i.e.,

opportunities to develop in one’s work, supervisory support, work independence,

physical demands, work enjoyment, work enthusiasm, activity, basic education,

vocational training, functional capacity, symptoms, marital status, income, and

mental strain (34). The primary objective of this study was to determine the
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association between the number of pain sites within the health dimension of WAI

and poor work ability.

A systematic review of 20 studies (14 cross-sectional and 6 longitudinal)

published from 1985 to 2006 was conducted to investigate the effects of individual

and work-related factors on the work ability index. The paper reported that factors

associated with poor work ability, as defined by the WA, included lack of leisure-

time vigorous physical activity, poor musculoskeletal capacity, older age, obesity,

high mental work demands, lack of autonomy, poor physical work environment, and

high physical work load (35).

The Srithanya stress questionnaire (ST5) is a short version stress questionnaire

comprising 5 items: sleep problem, decreased concentration, irritability, boredom,

and social isolation. Each item was scored between 0 and 3, so its total score ranged

from 0 to 15. An ST5 score of at or less than 4 means no stress (36).

IMPACT OF PAIN ON HEALTH-RELATED QUALITY OF LIFE

A study among 3664 Dutch to examine the HRQoL of persons with one or

more self-reported musculoskeletal diseases reported that subjects with
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musculoskeletal diseases had significantly lower scores on all SF-36 dimensions than

those without musculoskeletal disease, especially for physical functioning (SF-36

score (SE), 75.2 (0.5) vs. 87.8 (0.5)); role limitations caused by physical problems (67.1

(0.9) vs. 85.8 (0.8)); and bodily pain (68.5 (0.5) vs. 84.1 (0.5)). The worst HRQoL

patterns were found for osteoarthritis of the hip, osteoporosis, rheumatoid arthritis,

and fibromyalgia. Those with multiple musculoskeletal diseases had the poorest

health related quality of life (37).

A cross-sectional study among 485 Thai hospital workers investigated the

prevalence of musculoskeletal pain and its impact on HRQoL. Each subscale score of

the Thai SF-36v2 was significantly lower among participants with pain than in those

without pain (physical functioning; p<0.001, physical role; p = 0.001, bodily pain;

p<0.001, general health; p<0.001, vitality; p<0.001, social functioning; p = 0.02,

emotional role; p = 0.003 and mental health; p<0.001). Multisite pain was more likely

to be associated with lower HRQoL (16).
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CHAPTER 1lI
RESEARCH METHODOLOGY

3.1 RESERCH QUESTIONS
Primary research question
What is the association between the number of musculoskeletal pain
sites and work ability?
Secondary research question
What is the association between the number of musculoskeletal pain
sites and HRQoL?
3.2 OBJECTIVES
Primary objective
To determine the association between the number of
musculoskeletal pain sites and poor work ability
Secondary objectives
To determine the association between the number of

musculoskeletal pain sites and decreased HRQoL score



3.3 HYPOTHESIS

Research hypothesis

17

® There is a difference in proportion of poor work ability in groups of

musculoskeletal pain sites

® There is a difference in average score of SF-36v2 in groups of

musculoskeletal pain sites

Statistical hypothesis

® Null hypothesis

Alternative hypothesis

® Null hypothesis

Alternative hypothesis

P1 = P2 = Ps

not all p;(i = 1, 2, 3) are equal

M1 = M2 = M3

not all y;(i = 1, 2, 3) are equal

p;: proportion of poor work ability in subjects without pain

p2: proportion of poor work ability in subjects with few pain sites (1-site or

2-site)

ps: proportion of poor work ability in subjects with many pain sites (3-site

or 4-site)

b mean score of each subscale of SF-36v2 in subjects without pain

Uo: mean score of each subscale of SF-36v2 in subjects with few pain sites

b3 mean score of each subscale of SF-36v2 in subjects with many pain

sites



3.4 CONCEPTUAL FRAMEWORK

Figure 1: Conceptual framework

Number of Pain Sites
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Work Ability and HQolL

/
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Work load

Payment

Rest time

Work environment
Teamwork
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3.5 OPERATION DEFINITON

Musculoskeletal pain

Musculoskeletal pain is pain perceived within a region of the body and

believed to arise from the muscles, ligaments, bone, or joints in that region (38).

Number of pain sites

In this study, musculoskeletal pain was assessed by self-administered paper

questionnaire with a question on pain symptom in four-different anatomical regions

including neck, upper extremities, low back, and lower extremities within the last
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month. Pain in the upper and lower extremity region was recorded including the

right, left, or both sides (11).

Neck region

Upper extremity region

Low back region

Lower extremity region

Figure 2: Four-different anatomical regions

Pain intensity in each region was measured by 0 (no pain) to 10 (the worst

pain) on a numerical pain rating scale. Each answer was dichotomized according to a

numerical pain rating scale: less than 5 (no) and at least 5 (yes). Binary outcome of

four-different anatomical regions was computed as the number of pain sites and

categorized in three groups including no pain (0 region), few pain sites (1 — 2 regions),

and many pain sites (3 — 4 regions).
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For example, a patient rated a numerical pain rating scale in the neck region

as 6 (YES), in the upper extremity region as 2 (NO), the low back region as 0 (NO), and

in the lower extremity region as 4 (NO) so this patient was categorized into one pain

site or few pain sites group.

Work ability

There are two categories of work ability including poor work ability (WAI: 7 -

36) and good work ability (WAI: 37 — 49) (39).

Health-related quality of life

HRQoL is assessed by Thai SF-36v2 questionnaire which comprises 8

subscales including physical function, role physical, bodily pain, general health,

vitality, social function, role emotion, and mental health. The Score in each subscale

lies between 0 — 100. A higher score is better quality of life.

3.6 RESEARCH DESIGN
This study is designed as analytic cross-sectional study to assess association
between multi-site pain, and work ability (primary objective) and HRQoL (secondary

outcome).
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3.7 POPULATION

Target population

The target population was the hospital personnel in tertiary care

hospital.

Study population

The study population was the hospital personnel in Phramongkutklao

hospital who had the eligibility criteria.

3.8 ELIGIBILITY CRITERIA

Inclusion criteria

O Health-care providers include physician, nurse/nurse aid, pharmacist,
dentist/dentist aid, medical technologist, and physical/occupational
therapist

O Adult (>18 years old)

O Working duration in hospital at least 6 months

O Using Thai language for communication

Exclusion criteria

O Retired personnel

O Outsourced personnel
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O Suffered from tumors, fractures, chronic infections, systemic and
neurological diseases
3.9 SAMPLE SIZE CALCULATION
According to the result of the longitudinal study among 734 food processing
workers (13)

The risk of poor work ability from the study conducted by Neupane et al.

Pain sites No. of subjects No. of subjects with poor work ability (%)
None 194 21 (11)
One 108 14 (13)
Two 147 30 (20)
Three 107 33 (31)
Four 159 55 (35)

When the total sample size across the 5 groups is 222, a 0.050 level Chi-
square test will have 80% power to detect a difference in proportions characterized
by a Variance of proportions, V:Sn(pi—po)2 / Sr; of 0.009000 and an average proportion

of 0.212.

Total sample size is 222 participants. This study estimates that non response

rate is 30%, so the estimated sample size is (222 x 100)/70 = 318 participants.
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3.10 RESEARCH PROTOCOL

1. Testing reliability of questionnaire at Phramongkutklao hospital before
collecting data
O 30 participants complete questionnaire (Do not include into sample
size)
O Calculating internal consistency of questionnaire
" Job satisfaction
®  Musculoskeletal pain
®  The work ability index
2. Collecting data at Phramongkutklao hospital
O Sampling was done by convenient method
O Confirm inclusion and exclusion criteria
O Participants complete self-report questionnaire consisted of 6 parts
®  Baseline characteristics
B Srithanya stress scale (ST5 questionnaire)
" Job satisfaction: 5-Likert scale of satisfaction
" Musculoskeletal pain
® |ntensity was measured by 0 to 10 of a numerical pain

rating scale score
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® Duration was categorized in 3 groups:
no pain, < 3 months, or > 3 months
B The work ability index
®  Thai SF-36v2

Return questionnaire to researcher

3.11 DATA COLLECTION

Baseline characteristics and covariate variables

O

O

O

O

O

Age

Gender

Body weight and height for calculate body mass index (BMI)
Occupation: physician, nurse/nurse aid, pharmacist, dentist/dentist aid,
medical technologist, and physical/occupational therapist

Working hour: < 48 hours and > 48 hours

Income: < 20,000 baht, 20,001 - 40,000 baht, and > 40,000 baht

Regular aerobic exercise: yes and no

O Stress problem: yes (ST5 score: 15 - 5)and no (ST5 score: 0 — 4)

O Job

satisfaction: workload, payment, rest time, teamwork, work

environment

O Satisfied (Highly satisfied or Satisfied)

O Not satisfied (Partially satisfied, Not satisfied, or Not at all satisfied)
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Independent variable

Musculoskeletal pain
O Anatomical pain regions
O Neck region: pain intensity and duration
O Upper extremities region: pain intensity and duration
O Low back region: pain intensity and duration
O Lower extremities region: pain intensity and duration
O Number of pain sites
O No pain
O Few pain sites (1 to 2 regions)
O Many pain sites (3 to 4 regions)

Dependent variables

O Work ability Index
O Good (score 37 - 49)
O Poor (score 7 — 36).
O Thai SF-36v2 (Score 0 — 100 in each subscale)
O Physical function
O Role of physical
O Bodily pain
O General health

O Vitality



O Social function

O Role of emotion

O Mental health

3.12 FLOW CHART

Figure 3: Study flow
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Health care providers in PMK Hospital

Exclusion:

e Retirement
e Qutsource

A2

e Suffered from tumors,

fractures, chronic

Completed self-reported questionnaire

infections, systemic

and neurological

diseases

No pain site

Few pain sites

Many pain sites

Proportion of Proportion of Proportion of Primary
poor work ability poor work ability poor work ability outcome
and and and
Score of SF-36v2 Score of SF-36v2 Score of SF-36v2 Secondary
outcome
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3.13 DATA ANALYSIS
Descriptive statistics
O Continuous data: mean, standard deviation
O Category data: number, percentage
Multicollinearity test
O Tolerance and variance inflation factor (VIF)
Hypothesis testing
O The number of pain sites and work ability
O Losgistic regression
O The number of pain and average score of each subscale of SF-36v2

O Linear regression

Internal consistency

O Cronbach’s alpha coefficient

3.14 ETHICAL CONSIDERATION
1. The research proposal must be approved by the institution review board of
royal Thai army medical department before the study will be started.
2. The participants will be informed in details of the study, risk and benefit and
informed consent is needed. However, they can withdraw from the study at

any time.
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3. There are lots of personal data and the other information; all data will be
kept in a personal investigator’s computer. The access to the data will need a
password.

4. Results of the study will be presented in general, not as individual data.

3.15 LIMITATION
1. The results of this study do not identify causal relationship between
musculoskeletal pain and work ability and HRQoL because this study is cross-
sectional design.
2. Participants of this study are personnel in tertiary hospital so the results do
not represent hospital personnel in other setting.
3.16 EXPECTED BENEFIT AND APPLICATION

The hospital executive board will know about the impact of musculoskeletal
pain on work ability and HRQoL, and use this information to design work process
decreasing prevalence of musculoskeletal pain and to prevent poor work ability of

their personnel.
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CHAPTER IV
RESULTS

4.1 INTERNAL CONSISTENCY OF QUESTIONNAIRE

Before starting the study, the author tested the internal consistency of 3 parts

of the questionnaire including job satisfaction, musculoskeletal pain, and the WAI.

Thirty personnel completed the questionnaires. The majority of participants were

female (80%) with a mean age of 37.3 (11.2) years; 80% were nurses and 63.3%

worked >48 hours/week.

Questions about job satisfaction (5 items) and musculoskeletal pain (8 items)

with the WAI questionnaire (10 items) measured internal consistency using

Cronbach’s alpha. The results showed that Cronbach’s alpha coefficient of job

satisfaction, musculoskeletal pain, and the WAI were 0.78, 0.81, and 0.5, respectively

(Table 1).
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Table 1: Cronbach’s alpha coefficient of job satisfaction, musculoskeletal pain, and

the WA
ltem Cronbach’s alpha when question is
excluded

Job satisfaction (Total value = 0.78)
® Workload 0.70
® Payment 0.71
® Rest time 0.66
® Teamwork 0.76
® \Working environment 0.83

Musculoskeletal pain (Total value = 0.81)
® Intensity of neck pain 0.82
® Duration of neck pain 0.81
® |ntensity of upper extremities pain 0.77
® Duration of upper extremities pain 0.79
® |ntensity of low back pain 0.75
® Duration of low back pain 0.79
® |ntensity of lower extremities pain 0.75
® Duration of lower extremities pain 0.79

The WAI (Total value = 0.5)
® Current work ability compared life time best 0.69
® Work ability in relation to physical demands 0.51
® Work ability in relation to mental demands 0.53
® Number of current diseases diagnosed by 0.52

physician

® Estimated work impairment due to diseases 0.43
® Sick leave during past year (12 months) 0.46
®  Own prognosis of work ability 2 year from now 0.49
® Enjoying daily tasks 0.32
® Activity and life spirit 0.35
® Optimistic about the future 0.35
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4.2 BASELINE CHARACTERISTICS OF PARTICIPANTS

From May 2014 to August 2014, eligible subjects were enrolled during the

study period as shown in Table 2. Two hundred and fifty-four personnel (response

rate of 79.9%) participated in this study and completed all questionnaires. The

majority of participants were female (73.2%) with a mean age of 33.9 (9.5) years;

65.2% had normal BMI; 64.2% had working time >48 hours/week; 54.7% had income

20,001 to 40,000 baht/month and 22.4% had regular aerobic exercise (>150 minutes/

week). Hospital personnel who participated in this study mostly comprised nurses

(28.7%), followed by physicians (23.2%), pharmacists (20.5%), medical technicians

(11.8%), dentists (10.6%), and physical/occupational therapists (5.1%).
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Table 2: Baseline characteristics of participants

Variable Work ability p-
Poor Good value
Age group - n, (%)
® <40 years 49 (26.2) 138 (73.8) 0.70
® .40 years 16 (23.9) 51 (76.1)
Gender - n, (%)
® Male 22 (32.4) 46 (67.6) 0.14
® Female 43 (23.1) 143 (76.9)
BMI - n, (%)
® <185 ke/m’ 5 (25.0) 15 (75.0) 0.71
® 185-24.99 kg/m’ 45 (27.3) 120 (72.7)
® .25 kgm’ 15 (22.1) 53 (77.9)
Occupation - n, (%)
® Physician 19 (32.2) 40 (67.8) 0.26
® Pharmacist 8 (15.4) 44 (84.6)
® Nurse 22 (30.1) 51 (69.9)
® Dentist 8 (29.6) 19 (70.4)
® Medical technician 5(16.7) 25 (83.3)
® Physical and occupational 10 (76.9)
therapist 3231
Working hour - n, (%)
® . 48 hours per week 17 (18.7) 74 (81.3) 0.06
® > 48 hours per week 48 (29.5) 115 (70.5)
Monthly income - n, (%)
® 20,000 Baht 20 (20.6) 77 (79.4) 0.17
® 20,001- 40,000 Baht 42 (30.2) 97 (69.8)
® > 40,000 Baht 3 (16.7) 15 (83.3)
Regular aerobic exercise - n, (%)
® Yes 14 (24.6) 43 (75.4) 0.84
® No 51 (25.9) 146 (74.1)
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4.3 STRESS AND JOB SATISFACTION

According to the ST5 questionnaire, 48% of participants did not have stress

(ST5 score 0 — 4). From a 5 Likert scale of satisfaction, only 29.9% of participants

were satisfied with payment from the hospital, and 42.9% were satisfied with rest

time. However, most of the participants were satisfied with workload (58.3%),

teamwork (65%), and working environment (55.5%) as shown in Table 3.
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Table 3: Stress and Job satisfaction

Variable Work ability p-value
poor good
Stress problem- n, (%)
® No 18 (14.8) 104 (85.2) | <0.001
® Yes 47 (35.6) 85 (64.4)
Satisfaction in workload - n, (%)
® Satisfied 24 (16.2) 124 (83.8) | <0.001
® Not satisfied 41 (38.7) 65 (61.3)
Satisfaction in payment - n, (%)
® Satisfied 13(17.1) 63 (82.9) 0.04
® Not satisfied 52(29.2) 126 (70.8)
Satisfaction in rest time — n, (%)
® Satisfied 21(19.3) 88 (80.7) 0.04
® Not satisfied 44 (30.3) 101 (69.7)
Satisfaction in teamwork — n, (%)
® Satisfied 33(20.0) | 132(80.0) | 0.005
® Not satisfied 32 (36.0) 57 (64.0)
Satisfaction in working environment - n, (%)
® Satisfied 25 (17.7) 116 (82.3) 0.001
® Not satisfied 40 (35.4) 73 (64.6)
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4.4 PREVALENCE OF MUSCULOSKELETAL PAIN

Participants who had pain most frequently reported it at the lower

extremities (28.3%), followed by the low back (26.6%), the neck (24.8%) and the

upper extremities (17.8%) as presented in Table 4. In addition, they usually reported

pain duration more than 3 months in all pain sites. According to the number of pain

sites, 31.1% and 15.4% of participants reported few and many pain sites,

respectively.



Table 4: Prevalence of musculoskeletal pain
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Variable N Percentage

Number of pain sites

No pain 136 53.5

Few pain sites (1 — 2 sites) 79 31.1

Many pain sites (3 - 4 sites) 39 154
Neck pain

No pain 191 75.2

Pain < 3 months 21 8.3

Pain > 3 months 42 16.5
Upper extremities pain

No pain 208 82.2

Pain < 3 months 20 7.9

Pain > 3 months 25 9.9
Low back pain

No pain 185 73.4

Pain < 3 months 21 8.3

Pain > 3 months a6 18.3
Lower extremities pain

No pain 182 1.7

Pain < 3 months 31 12.2

Pain > 3 months 41 16.1
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4.5 IMPACT OF NUMBER OF PAIN SITES ON WORK ABILITY

Multivariable analysis was conducted in this study to eliminate the effect of

confounders. Age, stress, and job satisfaction (workload, payment, teamwork, rest

time, and working environment) were recognized from literature review as

confounders of the association between number of pain sites and poor work ability.

Prevalence of poor work ability in participants without pain, few pain sites, and many

pain sites were 18.4%, 30.4%, and 41.0%, respectively. Crude odds ratio of poor work

ability when no pain group was referenced were 1.9 (95%Cl 1.01 - 3.69) and 3.0 in

(95%Cl 1.42 - 6.68) in the few pain sites and many pain sites group, respectively.

Moreover, both results showed statistical significance (p < 0.05). However, after

adjusting for age, stress, satisfaction in workload, satisfaction in payment, satisfaction

in rest time, satisfaction in teamwork and satisfaction in working environment, the

odds ratio of few pain sites group minimally reduced but without statistical

significance (1.89 (95%Cl 0.93 — 3.80)). The many pain sites group still showed

statistical significance although its odds ratio showed a small decrease (2.44 (95%Cl
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1.06 — 5.66)) (Table 5). Because the job satisfaction questionnaire might measure the

same items, all 5 domains were tested to detect multicollinearity problem. The

results showed a tolerance of more than 0.2 and a VIF of less than 10 indicating no

multicollinearity problem (Table 6).
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Table 5: Impact of number of pain sites on work ability

No. of subjects
Crude OR Adjusted OR*
All subject | with poor work
(95% ClI) (95% CI)
ability (%)
No pain 136 25(18.4) 1 1
1.9 1.85
Few pain sites | 79 24 (30.4)
(1.01 - 3.69) * | (0.91 - 3.76)
3.0 2.41
Many pain sites | 39 16 (41.0)
(1.42 - 6.68) ** | (1.04 — 5.58) **

* Adjusted for gender, age group, stress, satisfaction in workload, satisfaction in payment, satisfaction in rest time,

satisfaction in teamwork, satisfaction in working environment

** P value < 0.05

Table 6: Multicollinearity testing

Job satisfaction Tolerance VIF
Workload 0.78 1.27
Payment 0.68 1.47
Rest time 0.72 1.40
Teamwork 0.82 1.22
Work environment 0.85 1.18
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4.6 IMPACT OF NUMBER OF PAIN SITES ON HEALTH-RELATED QUALITY OF LIFE

Multivariable linear regression model showed that the number of pain sites

has a negative impact on all subscales of the Thai SF36v2. As shown in Table 7,

participants with few pain and many pain sites showed lower SF-36v2 scores than

those without pain in all subscales: physical function (7.3 and 15.3, respectively),

physical role (6.3 and 17.6, respectively), bodily pain (19.5 and 27.6, respectively),

general health (6.9 and 9.9, respectively), vitality (7.2 and 8.0, respectively), social

function (7.9 and 14.9, respectively), emotional role (5.5 and 13.5, respectively), and

mental health (4.8 and 5.6, respectively). Participants would have a decrease in

HRQoL if they had a higher number of pain sites.
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Table 7: Impact of number of pain sites on HRQoL

Subscale No. Mean (SD) Mean diff.* # 95% Cl p-value

Physical Function

No pain 136 78.9 (18.5) <0.001
Few pain sites 79 71.3(18.9) 5.9 0.7 to 11.2
Many pain sites 39 64.2 (26.5) 14.0 7.3 to 20.6

Role of physical

No pain 136 89.2 (16.7) <0.001
Few pain sites 79 82.3(19.5) 5.0 -0.9 to 10.1
Many pain sites 39 71.8 (22.8) 16.2 9.8 to 227

Bodily pain
No pain 136 82.0 (16.8) <0.001
Few pain sites 79 62.3 (22.6) 18.5 133 to 23.7
Many pain sites 39 54.6 (20.0) 26.3 19.7 to 33.0

General health

No pain 136 67.5(18.6) 0.002
Few pain sites 79 60.4 (16.5) 5.6 0.6 to 105
Many pain sites 39 58.2 (19.7) 8.3 1.9 to 14.6

Vitality
No pain 136 64.9 (15.8) 0.002
Few pain sites 79 57.1(14.9) 6.2 2.0 to 104
Many pain sites 39 55.6 (17.2) 7.9 25 to 132

Social function

No pain 136 81.7 (17.1) <0.001
Few pain sites 79 72.3(20.2) 7.4 23 to 125
Many pain sites 39 64.4 (22.3) 14.8 83 to 21.2

Role of emotion

No pain 136 89.0 (16.7) <0.001
Few pain sites 79 81.9 (21.6) 5.0 -0.4 to 10.3
Many pain sites 39 72.9 (26.5) 13.5 6.6 to 20.3

Mental health

No pain 136 71.0 (13.9) 0.03
Few pain sites 79 65.3 (15.1) a.4 05 to 8.2
Many pain sites 39 63.7(17.5) 54 0.5 to 104

* Adjusted for gender, age group, stress, body mass index (normal and abnormal), regular aerobic exercise

# Mean difference from the “no pain” group
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CHAPTER V
DISCUSSION

The present study is the first study to revel the effect of the number of

musculoskeletal pain sites on work ability among a hospital working population. The

impact on HRQoL is also evaluated as a secondary outcome. The author

hypothesized that number of pain sites was associated with poor work ability and

decreased HRQoL. The association would be stronger when number of pain sites

increased. The main finding in the present study supported the author’s hypothesis.

The present study focused on clinically important pain which interfered with

work ability and HRQoL. Hence, the author decided to use pain NRS of > 5 as a cut-

off point for clinically important pain. This was based on the study about cut-off

point for pain NRS to determine pain that interfered with functioning conducted by

Krebs EE et al. (40) that showed the likelihood ration of mild pain (NRS of 1 - 3) did

not increase the probability of pain that interfered with functioning. However, the

author’s previous study in 2012 and the study conducted by Miranda H et al. were
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not concerned about pain intensity (11, 16). The study conducted by Neupane S et

al. used the median of 11-scale of NRS as a cut-off point for pain (13).

The author found that the prevalence of musculoskeletal pain was 46.5%,

and lower extremities was the most common pain site (28.3%), followed by the low

back (26.6%), the neck (24.8%) and the upper extremities (17.8%), similar to the

previous study by the author about musculoskeletal pain in Fort Prajaksilapakom

Hospital in 2012. However, the present study revealed less prevalence of

musculoskeletal pain due to the definition of pain. In addition, participants who had

pain usually reported pain longer than 3 months: neck pain (66.7% or 42/63), upper

extremities pain (62.5%), low back pain (68.6%), and lower extremities pain (56.9%).

This study was conducted among health care providers in a tertiary care

center where high workload and a burden of responsibility were observed. It might

have been the cause of the high prevalence of musculoskeletal pain and the

majority of participants reported stress and dissatisfaction in payment and rest time.
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Work ability was the primary outcome of this study and assessed by the WAI

developed by the Finnish Institute of Occupational Health in the 1980s, which is a

standard tool containing 7 questions to evaluate work ability, and has been widely

used both in research and in occupational health care. The present study

dichotomized the WAI as poor (WAl of 7 — 36) and good (WAI of 37 - 49) differing

from the study of Neupane S et al. only using 0 to 10 of NRS (the first question of

the WAI) to determine the category of work ability: poor (NRS of 0 — 7) or good (NRS

of 8 - 10)

The main finding showed that participants with multisite pain had the highest

percentage of poor work ability (41.0%), followed by those with few pain sites

(30.4%), and without pain (18.4%), similar to the studies conducted by Neupane S et

al. and by Miranda H et al.. The present study categorized the number of pain sites

in 3 groups because the study conducted by Neupane S et al., which divided in 5

groups (none, one site, two sites, three sites, and four sites), revealed the risk of poor

work ability of participants with one and two pain sites was quite similar. This

tendency also happened within three and four pain sites.
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Using univariable analysis, the outcome suggested that participants who had

few or many pain sites were 2 to 3 time more likely to develop poor work ability

than those who had no pain with statistical significance. However, an observational

study as the present study must be concerned with the effect of many confounders

that interfere with the association between number of pain sites and poor work

ability. According to literature review and the results from crude analysis, the author

considered that age at least 40 years, stress, dissatisfaction with workload, payment,

rest time, teamwork, and working environment were the potential confounders that

needed to be included in the logistic regression model. After adjustment, the odds

ratio was similar to crude analysis but only the many pain sites group still showed

statistical significance. This was likely caused by the small sample size resulting in a

wide 95% confident interval.

The impact of multi-site pain on HRQoL was the secondary outcome of this

study. The author decided to use the Thai SF-36v2 as the assessment tool because it

is the most widely used in research and has been found to be reliable and valid in
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musculoskeletal pain. From multivariable analysis, the present results demonstrated

statistically significant mean differences in all dimensions of the SF-36v2 between

those who had pain and those who had not. The mean difference would be higher

when the number of pain sites increased, similar to the author’s previous study (16).

In addition, participants who had many pain sites had a statistically considerable

reduction of average HRQoL score in 5 subscales including physical function (14.0),

physical role (16.2), bodily pain (26.3), social function (14.8), and emotional role

(13.5). It could be interpreted that those who had multisite pain had significant

limiting pain, limitation of basic physical activity, problems with work and activities of

daily living and interference of normal social life. In contrast, those who had few pain

sites had little or insignificant reduction of average scores in all subscales except

bodily pain. A limitation was found for the SF-36v2 to determine the effect of multi-

site pain on HRQoL because assessing patients who suffered from pain was not

specifically decided, and the SF-36v2 did not include the concept of sleep quality in

quality of life assessment.
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The present study had several strengths. Firstly, this study focused on

musculoskeletal pain within the last month to reduce recall bias. Next, the validated

international questionnaires of work ability assessment and HRQoL were used to

determine the outcomes (41). Importantly, this study was concerned with the effect

of some potential confounders and included them in the logistic regression model.

The author reviewed and analyzed many confounders that affect the results in

multivariable regression model to determine the actual impact of multi-site

musculoskeletal pain on work ability and HRQoL. Standard questionnaires including

the WAI and the Thai SF-36v2 were used to measure the primary and secondary

outcomes.

In contrary, some weaknesses were found in the present study. Firstly, the

internal consistency of the WAI questionnaire was poor (Cronbach’s alpha coefficient

= 0.50) differing from the study conducted by Kuprasit K. (Cronbach’s alpha

coefficient = 0.66). However, if the first item of the WAI was excluded, Cronbach’s

alpha would increase to 0.69, which is in an acceptable range. It means that from
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this test, the first item poorly correlated among items measured. This is likely to be

caused by random error because of the small sample size (30 participants), and

intrinsic disadvantage of Cronbach’s alpha which involves variation in different time

and subjects. In addition, the study conducted by El Fassi et al. to compare the

results between the WAI and work ability score (the first item of WAI) showed that

the correlation was just a moderate degree (rs = 0.63). Hence, the author decided to

not adjust the sentence of the first item of the WAI and not re-analyze Cronbach’s

alpha coefficient. Secondly, because the study design was a cross-sectional study,

which assessed the predictor and the outcome simultaneously, the major weakness

of this study was lack of temporal relationship between multi-site musculoskeletal

pain and work ability, and HRQoL. Next, participants who had many pain sites tended

to have chronic pain but the effect of pain duration was not analyzed in this study.

Finally, the sampling technique in the present study was convenience sampling so

the results could not generalize into study population.
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For further studies, the author suggests that a longitudinal study should be

conducted to establish temporal relationships. Furthermore, sample size should be

increased to reduce random error and to analyze subgroups between acute and

chronic pain. Finally, a probability sampling method should be used to select

subjects for improving generalizability of the results.

In conclusion, the present study showed that multi-site musculoskeletal pain

had a negative impact on work ability and HRQoL. The impact was likely to be

increased by a higher number of pain sites. The hospital personnel who had many

pain sites had high probability of poor work ability and decreased HRQoL including

basic physical activity, activities of daily living and social activity. Therefore, multi-

site musculoskeletal pain should be considered a major problem in occupational

health care. Primary prevention including good ergonomic posture in working

activity and regular exercise was established to decrease the incidence of

musculoskeletal pain. In addition, among hospital personnel, the self-administered
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questionnaire for simply counting the number of pain sites could be a screening

instrument to detect workers who have the risk of poor work ability.



REFERENCES

Loeser JD, Treede RD. The Kyoto protocol of IASP Basic Pain Terminology.
Pain. 2008;137(3):473-7.

Urwin M, Symmmons D, Allison T, Brammah T, Busby H, Roxby M, et al.
Estimating the burden of musculoskeletal disorders in the community: the
comparative prevalence of symptoms at different anatomical sites, and the
relation to social deprivation. Ann Rheum Dis. 1998;57(11):649-55.

Haukka E, Kaila-Kangas L, Ojajarvi A, Miranda H, Karppinen J, Viikari-Juntura E,
et al. Pain in multiple sites and sickness absence trajectories: a prospective
study among Finns. Pain. 2013;154(2):306-12.

Murray CJ, Lopez AD. Measuring the global burden of disease. N Engl J Med.
2013;369(5):448-57.

Rambabu T, Suneetha K. Prevalence of work related musculoskeletal
disorders among physicians, surgeons and dentists: A comparative study2014
July 1, 2014. 578-82 p.

Adams SR, Hacker MR, McKinney JL, Elkadry EA, Rosenblatt PL.
Musculoskeletal pain in gynecologic surgeons. J Minim Invasive Gynecol.
2013;20(5):656-60.

Attar SM. Frequency and risk factors of musculoskeletal pain in nurses at a
tertiary centre in Jeddah, Saudi Arabia: a cross sectional study. BMC Res
Notes. 2014;7:61.

Freimann T, Coggon D, Merisalu E, Animagi L, Paasuke M. Risk factors for
musculoskeletal pain amongst nurses in Estonia: a cross-sectional study. BMC
Musculoskelet Disord. 2013;14:334.

Harcombe H, Herbison GP, McBride D, Derrett S. Musculoskeletal disorders
among nurses compared with two other occupational groups. Occup Med

(Lond). 2014,64(8):601-7.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

52

Carnes D, Parsons S, Ashby D, Breen A, Foster NE, Pincus T, et al. Chronic
musculoskeletal pain rarely presents in a single body site: results from a UK
population study. Rheumatology (Oxford). 2007;46(7):1168-70.

Miranda H, Kaila-Kangas L, Heliovaara M, Leino-Arjas P, Haukka E, Liira J, et al.
Musculoskeletal pain at multiple sites and its effects on work ability in a
general working population. Occup Environ Med. 2010;67(7):449-55.

Bergman S, Jacobsson LT, Herrstrom P, Petersson IF. Health status as
measured by SF-36 reflects changes and predicts outcome in chronic
musculoskeletal pain: a 3-year follow up study in the general population.
Pain. 2004;108(1-2):115-23.

Neupane S, Miranda H, Virtanen P, Siukola A, Nygard CH. Multi-site pain and
work ability among an industrial population. Occup Med (Lond).
2011;61(8):563-9.

Neupane S, Virtanen P, Leino-Arjas P, Miranda H, Siukola A, Nygard CH. Multi-
site pain and working conditions as predictors of work ability in a 4-year
follow-up among food industry employees. Eur J Pain. 2013;17(3):444-51.
Warnakulasuriya SS, Peiris-John RJ, Cogeon D, Ntani G, Sathiakumar N,
Wickremasinghe AR. Musculoskeletal pain in four occupational populations in
Sri Lanka. Occup Med (Lond). 2012;62(4):269-72.

Phongamwong C, Mungkumpa A, Pawapootanon W, Saiyotha D, Duangtapha
C. The impact of musculoskeletal pain on health-related quality of life in Fort
Prajaksilapakom Hospital. JMed Assoc Thai. 2014;97 Suppl 2:5181-7.

Coggon D, Ntani G, Palmer KT, Felli VE, Harari R, Barrero LH, et al. Patterns of
multisite pain and associations with risk factors. Pain. 2013;154(9):1769-77.
Kamaleri Y, Natvig B, Ihlebaek CM, Benth JS, Bruusgaard D. Change in the
number of musculoskeletal pain sites: A 14-year prospective study. Pain.
2009;141(1-2):25-30.

Neupane S, Miranda H, Virtanen P, Siukola A, Nygard CH. Do physical or
psychosocial factors at work predict multi-site musculoskeletal pain? A 4-year
follow-up study in an industrial population. Int Arch Occup Environ Health.

2013;86(5):581-9.



20.

21.

22.

23.

24.

25.

26.

27.

28.

53

Sembajwe G, Tveito TH, Hopcia K, Kenwood C, O'Day ET, Stoddard AM, et al.
Psychosocial stress and multi-site musculoskeletal pain: a cross-sectional
survey of patient care workers. Workplace Health Saf. 2013;61(3):117-25.
Solidaki E, Chatzi L, Bitsios P, Coggon D, Palmer KT, Kogevinas M. Risk factors
for new onset and persistence of multi-site musculoskeletal pain in a
longitudinal study of workers in Crete. Occup Environ Med. 2013;70(1):29-34.
El Fassi M, Bocquet V, Majery N, Lair ML, Couffignal S, Mairiaux P. Work ability
assessment in a worker population: comparison and determinants of Work
Ability Index and Work Ability score. BMC Public Health. 2013;13:305.

Tuomi K 1J, Jahkola A, Katajarinne L, Tulkki A. Work ability index, second
revised version. Helsinki: Finnish Institute of Occupational Health; 1998.

The work ability index (short version) [database on the Internet]. Federal
Institute for Occupational Safety and Health. [cited 17 Feb 2014]. Available

from: http://www.arbeitsfaehigkeit.uni-wuppertal.de/index.php?wai-online-en.

K K. Job characteristics, anger, and emotional exhaustion related to work
ability among professsinal nurses in general hospitals under the ministry of
public health [dissertation]. Bangkok: Mahidol univerty; 2007.

Keller SD, Ware JE, Jr., Bentler PM, Aaronson NK; Alonso J, Apolone G, et al.
Use of structural equation modeling to test the construct validity of the SF-36
Health Survey in ten countries: results from the IQOLA Project. International
Quality of Life Assessment. Journal of clinical epidemiology. 1998;51(11):1179-
88.

Ware JE, Jr., Gandek B, Kosinski M, Aaronson NK; Apolone G, Brazier J, et al.
The equivalence of SF-36 summary health scores estimated using standard
and country-specific algorithms in 10 countries: results from the IQOLA
Project. International Quality of Life Assessment. Journal of clinical
epidemiology. 1998;51(11):1167-70.

Beaton DE, Hogg-Johnson S, Bombardier C. Evaluating changes in health
status: reliability and responsiveness of five generic health status measures in
workers with musculoskeletal disorders. Journal of clinical epidemiology.

1997;50(1):79-93.


http://www.arbeitsfaehigkeit.uni-wuppertal.de/index.php?wai-online-en

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

54

Jirarattanaphochai K, Jung S, Sumananont C, Saengnipanthkul S. Reliability of
the medical outcomes study short-form survey version 2.0 (Thai version) for
the evaluation of low back pain patients. JMed Assoc Thai. 2005;88(10):1355-
61.

Hoftun GB, Romundstad PR, Zwart JA, Rygg M. Chronic idiopathic pain in
adolescence--high prevalence and disability: the young HUNT Study 2008.
Pain. 2011;152(10):2259-66.

Solidaki E, Chatzi L, Bitsios P, Markatzi |, Plana E, Castro F, et al. Work-related
and psychological determinants of multisite musculoskeletal pain. Scand J
Work Environ Health. 2010;36(1):54-61.

Kamaleri Y, Natvig B, Ihlebaek CM, Benth JS, Bruusgaard D. Number of pain
sites is associated with demographic, lifestyle, and health-related factors in
the general population. Eur J Pain. 2008;12(6):742-8.

Lindegard A, Larsman P, Hadzibajramovic E, Ahlborg G, Jr. The influence of
perceived stress and musculoskeletal pain on work performance and work
ability in Swedish health care workers. Int Arch Occup Environ Health. 2013.
Costa G, Goedhard WJA, Ilmarinen J. Assessment and promotion of work
ability, health, and well-being of ageing workers : proceedings of the 2nd
International Symposium on Workability held in Verona, Italy between 18 and
20 October 2004. San Diego, Calif.: Elsevier; 2005. xv, 435 p. p.

van den Berg Tl, Elders LA, de Zwart BC, Burdorf A. The effects of work-
related and individual factors on the Work Ability Index: a systematic review.
Occup Environ Med. 2009;66(4):211-20.

Silpakit O. Srithanya stress scale. Journal of Mental Health of Thailand.
2012;16(3):177-85.

Picavet HS, Hoeymans N. Health related quality of life in multiple
musculoskeletal diseases: SF-36 and EQ-5D in the DMC3 study. Ann Rheum
Dis. 2004;63(6):723-9.

Global year against musculoskeletal pain [database on the Internet]. The

International Association for the Study of Pain. [cited 17 Feb 2014]. Available

from: http://www.iasp-


http://www.iasp-pain.org/files/Content/ContentFolders/GlobalYearAgainstPain2/MusculoskeletalPainFactSheets/AcutePain_Final.pdf

39.

40.

41.

55

pain.org/files/Content/ContentFolders/GlobalYearAgainstPain2/Musculoskeleta

(PainFactSheets/AcutePain Final.pdf.

Alavinia SM, de Boer AG, van Duivenbooden JC, Frings-Dresen MH, Burdorf A.
Determinants of work ability and its predictive value for disability. Occup Med
(Lond). 2009;59(1):32-7.

Krebs EE, Carey TS, Weinberger M. Accuracy of the pain numeric rating scale
as a screening test in primary care. J Gen Intern Med. 2007;22(10):1453-8.
Ilmarinen J. The work ability index (WAI). Occup Med. 2007;57(2):160.


http://www.iasp-pain.org/files/Content/ContentFolders/GlobalYearAgainstPain2/MusculoskeletalPainFactSheets/AcutePain_Final.pdf
http://www.iasp-pain.org/files/Content/ContentFolders/GlobalYearAgainstPain2/MusculoskeletalPainFactSheets/AcutePain_Final.pdf

APPENDIX



57

Appendix A

Information Sheet

Y

nansTustayauigidnsaulasenside

v

YolATIN15IY

[
=

Nﬁﬂi%VI‘USUEN@Wﬂ?iﬂ'ﬂ(ﬂﬂ’g’mL‘lj’ejLLa8ﬂi%@JﬂﬁLﬁWU'LWT@’]ElU%L’JZUGi@ﬂ’J’]iJﬂ']@J’ﬁﬂIUﬂ’ﬁ

MnuLazaun nInvesufiRnululsmeua

The Impact of Multi-site Musculoskeletal pain on Work ability and Health-related

Quality of Life in Hospital personnel
Suituas il 1217 W [
%auazamuﬁﬁwﬁwmﬁ%ﬁa

WoUN NS Tndewaed

3.0.UNMLITN AN

nowwmansiuy Lssmerunanseuanginat Wsdwd 02-3547711 sio 93639 /

93640

[

MUY uUREaLmELY

‘=3

ulasunmadgraulndisululasinsidel wineuivinuazanasladismmsoll

Y Y il
v A

lsegnutomnuluienasiiianuaiielinsruinmglaviuislasudaindisulu

(%
LY [ LY

1AsIn15981 Tasensvedviniieszls mnvudnsulasin1sivedl

TUAEARIVazlsUNe

SIUNIVDABALVBLAEND1VLLAAVULUTEWININNTIVY

o o

luenansil aliterunvieuudidaliinla Wsnaeuauidevseniiegide

ilasensiivelviesunsaunivinuazidnla leeviuazlasuenansil 1 ganduluauntnu

Y

madslulasinsideasslazdenduanuainslavesninu lddinsdeiuniedngs nasl




58

K U133U3908UAIINIATINIGIVYUN L hINNANTLNUABNITNIIY N1SUSULRBUAILNUS

a o < (54 ! ¢l = Yo 1 1 1
N5NATUIUNTY N55nwIneIuIansanalselevunngazlasuvesituudagnsla

TUsmpgna9a18iaT0ve9vnuluenaNsHaunIYLIzkUlaINdANLUS T AR L5

o
a o 1

Tulpsensidell a1 “vrw” Twenansil munsdeldulasimidelugusduoiaadias

Y
12

Tulassn333el mnvhuludunulasyausssumunguneveafiozidisululasiniside

wazasuuuulenansil Wsanladn “viv” Twenanstivunedsiidisululasmside

Winiu

= o ¢ a v

Muuaingussainvadlasaniside
amstanannnduilenaznszgninsesadulyminuldveslulsznnsialy

gnMBg1NANNYN VIR INTUIANAEIUANEIUST ISRy 10 vasUsyvnslan Bnviad

danaliAnanuynannsegiedneig

PnIIsluNsansisUssmenafiunlul 2556 Wenfunizguainviselsanvinlv
AnANUHNaNInlan wudl sudunils Ae lsavialaviadien AuaTwINUNeRe
Finagiuanunmwanmlageds 129,795 U dwmnuinundmieiiiiesiveinisuin
naullenaznszgn SuliuA 9INTUIANEEINENY 81N15UINAB WazAURAUNAYRITEUY

v 4‘{’ 2 o [ aa v v Saa [ ¥
naulenansegnauAIuI TN edediTinedfuauyan il 80,667,
32,651 Wag 30,877 MUA16IU B9 mNTINT TN UIeAedldined funnuynnann
ManuAENUIGIRs 144,195 Fasnnndlsaiilaviaifen nmaHat1aRu 8101503990

Y

1% & Id A o J Y a 1 Y]
naileuaznszanlulymguamidfey neliiinaunnnanmseuseynsialan

1umﬁé’f&1LLazﬂWiﬁ’wnaﬁmumsuaaafmflsﬂmﬂé’mLﬁaLLazﬂwQﬂImadau’LMﬁgﬁm3
auladnulusinisuratanieilagluaulaennsuinsiumiiedu weluanuduasaainuln
Vo U = 1 > o 1 a = a 1
Adredndlonnisuinsuiunatgsumia uazlagiinsAnuiluussmaiuuaudlunguauau
RREMNTIN NUTDINTUIAVIANE ULt denasanu ndIniaraNansalunis
auluauau udegrafinulungudufiiaululsmeuiadddinsquasnymeuiagdae

YA v o

Tugalidnvauznunuaninnguaunululsueaamnssy Sludgideinisdny



59

8 Anwmeansznuvesesiianauilouaznszgnd

AatiuIngUszaIRvewITeTuil A
AnunaneusnaudeauausalunsinaukasAuwInveau uinululsmeiuia

o

pllinsnelinaaulfnuunzaudenalull

ulasudisylimdngaulasenisi
[ 1% Y Ay v oa ¢ ¢ CIA 9 9
Dud g lAusn1smen1sunme W wnnd, nenuansendie, wnduns, iun
wnnévisegany, dninallansunnd, dnnienmvsenanssuuidn vedlsangruianseueny

WNATNINUNNBEN9UBEY 6 LHaU

vinuldanansadisialasinisidelaninvinuliaaaudadsaluil

1. WudufiRnuiindeauds
& Y a wva Aov v |
2. JWuduuRnuindninminriigauniguen (outsource)
3. JudujiRnudianududieaindesen, nszgniin, Mssniauniefnaeisess

, haglsan1esruudsyam

A01UNNILASINTTIAY

LSINgTUIANTEUN N

U3 lATINTITY

ALVUSNMIManNTUNng 318 Ay

S282aNNNUIZABITIULATINTSIBASIY

Indeayalunuvaeunudslissegausyann 15-20 Wil
&’ 1 1’4 a va Y o 1 g
U viruezdesufjuiRnudunaudssialuil

WYL UTATINITIVUATI

1. dsnndglideyalunuuasuniunignuias
2. deRunuvaaunu e RIdeviMsilaseiteya
ANMULEB9INNISEINTIUNISANWIA

managliiianudsuinduiugsnndgliunnnirnudgsiiauniuuni

¥
[

&
WU

(Minimal Risk) fiinsaslassnsaglasunisuennanuazuansmnuduseutuaiednvel

DNYINDUNITARUINUITY



60

pA
[

Uszlevunaininazlasuainlasan1siaensedl

uealilasulsslevilense wideyanlaannisideiagyiyideuasAneEusns

1
=

IsangnuansuieEansEnuveto N TtIanailonazn sEAN IR TUAEUSLIMAE
ANNENTA UM ITILLaEAMN IRl lAUTN TN sWmdlulsaneunanseaang
inan Fedoyaiiliazdulslonilun1snaurusazoeNLUUTTUUNMSINUTaNAINYN YRS

ansUmnasilanaznsegniarlasiunisannegvesanuainsalunisinau

AN NVITUALADISURAYBUITZTNININSIVY

' =] Y a ! a v
Amauununazl@suiiosanlasenisive

o/

vy laiigngaulasan1sIve

MUz lulAsuNanszNUAaNIsYINIU N1SUSUEDUA LU N1SRANSANUILNTIR

ASSNEINEUIAVI aNaUslevUNNIaE lAkADe19le

%

PINYINULDUATILNNYIVBINULATINS AU

vinuagldldsudunseanlasansideil wewinilunsideyalunuuasuaiy

1 A o a Y o/ a o 1 a 1 v
'Vi'lﬂ‘l/l"luilﬂ']ﬂ']ﬁJVILﬂEJ'J’U?J\?ﬂ‘UIﬂiQﬂ']ﬁ'JQEJ Vl']ua']ﬁJ']iﬂﬁlﬂﬁlaﬁaUﬂ']u‘lﬂVl
A ¢ £ ¢
WO UN.YEYINY TWG9329A
3.9 UNLAULNNITEU alﬂ

nosvmans iUy Lssmeuianseuenguna



61

nséwyl 02-3547711 #19 93639 / 93640

Insemviadouil 089-466-5687 (UW.18YING), 083-221-1221 (WN.L1LITAN)

[

wnuddndnlasunsufifedrsliidusssulusendnelasansidell

v P
MU DI AT

AUNNUNIITUNLATINTIVY WU, LUBSING 02-3547600-28 fi 94270

v ' o ' ay v av U & ° Yo &
dayadiudrvaviuilaanlasinisideaseiazgninluldassialuil

Adeazafunsymianaieiiuteyaideiluanuduiiiissiny uzdideuas
Wi andudinmsfinwvintuiiasvsiudeyan1side wasdeyaiierdesiuimiiuenagn
eanmeunisetinIfeduiaranTinermansluguhuuren1sussens vienfiunly

N3aInee) egslsimuagldfinsssydevesinulunisimeunstus
7IUL0BUADNAINIATINITIVYNAIIN LA AU I8ua2Lans ol

YIUM1IUTATINNTIVYILDBUFIDBNANNLATINITIVYNAIIN P ALY

1AsINTIULa LARaanan tngazliiinasani1ssnene1uIansenaUselgvINnaaLlasuve

YIULADE1IL



62

Appendix B

Informed Consent

VUIHORAN AN UG UYDULYITINNTTINY
YolATIN15IY

HANszNUYIeteINITUIANAuLlelarnIEgninTuaIBUT MM BANNENN T lUNNS

MnuLazaun nInvesufiRnululsmeug

The Impact of Multi-site Musculoskeletal pain on Work ability and Health-related
Quality of Life in Hospital personnel

AUNAIUNH e eeereseeseeeessessessenes

va o

Aeunvzaswwluludugeslyvinided Tmdnlasuniseduigaindideta
TrgUsratAvean1sivy I5n15I98  TurieUsElerina1ndnsintuann1sideed1tasidun
waLdANULNLRWAD

Y

e y5UTRIITARUAMNAT LA asFesaudLlanas U aTmo U LU 1w

nola

[ 1Y Y

Pndululasimideiimeauaingla Ingusirannnisdsdunsednga

]
aa a

PmniansNnazvendnmsiinslulasindedielanls waznsuanidniazlidl
NANTENUADNITSNYINEUNENSaRAaUSE o UNNIa RS UV M LA lA

va o

AIdesusesinsnudeyanesduddimdnluanudu uazssilamennizluglves
ayunanidelaeliiinisseu¥ounanavestiimd mMalamedayaneIfumtimanse

MNEUA9 MAEITEI NTLVINPIUAHNANIIVINTVNTU

'
v A av &

PmanazlasuenalsTLaarutdedugsuniveanufedfutunTnITeAuls 1Wu

drufUmides 1 ya



DA lasunsiudennutneiuuad Ianudilafnusenis wazasunululuduseume

[
ANl

d‘ v v 1 a v
i HLin9aulAsanNTIY
(ceeerreeeeesssmeeeses s Po-UnENa AIUTIN )
1o AAnTiulATIN15IdY
(orrerrersmerenssssmerrecss SO eneree e e Yo-WaANa AIUTIN )
LT I/ 7/ BN NeU
OO A 7 4 =S 3% %9 -UINANA FIUTIAN )
LT OO 0 Ml 4 e W WY

63



64

Appendix C
Questionnaire
I [ - I u
Ffuss Tlrndaternudeaine " vieduiteemn v T [ windeysfivinuden
- = l
mauh 1 feysdnfuasninineu
1. TR mey . 3 (8l
Y .
2 WMEhenin L, DA
3. WA . PTUFAT
4. A
o 1. [ ]
wie oz [
5. TTidwredviu
uwne L ]1. wndans []=
wrnadidauuwdu [ 3 VaRwv Gy La
Tnnefisnmuemd [ 5. Inmmurmfsnmmdais [ s
6 motwndlulroermrsdursnsne o 1 (ifu & e tBaih 1 1)

7. vmdian i nd s ssedUnioinls
Taiifin 48 Fafue HE?
wnmin 48 falu ]2

L 3
8. vmdl e BireurreReuirvioials

15,000 — 20,000 HE!
20,001 — 40,000 [] =
HWINN37 40,000 []a

. . e ¥ - . . .
8. yimusenAtdanTy ey W, G, st o, wonite dhassneinedisn 150 wnFsedUed

Fedperuetatlioy 3 Wewvtely

i L] 1.
e [z



PENH 2 wanhefurrasTos

- o X TP - _— - £ o
rrurTomfrulif ey soET R srrurTusiivarernaty molEivedne whiu o
[r—— - - - - i - & - - -
FlRwne T fmeogryde arsafuihedhuiu acsuifusibiclrzlion] wechnermnnduhissfincsdy
FeiemoussSElsTeaiuls e By ueea brdhenass e lieonn 03 Frrausralfirmeain
rzur 0wt wnbEl
- z
rewy 1w dhanans
L3
rouL 2 weil vennds

P 3 it whaledn

= e -
E"IF"'.’P'I‘EH'T'I:—.};:"HU"I FraHy

Turzws £ flmd 0 1 2 3

- - [ -
Difrmnruey wenlihed nifeumann
2 | fmrtiEnee

3. | wmiRnmrsnrsrefitjls

4. | Fomde i

5 | hisvwman =

EEu 3 pouriaone 1S unn et et lrane s

ATTHRIME LS

e W - B oa
wisamnlsain v o Tl el Ty wu'ls e lsan

1. mrsena¥ e o

2 AIFELUYLLATRIRATNTY L

3. ToUTIIR TANREY

4. Farma (i, EeraE,
r‘ o - - W -
& i nlig) et

5. Wewnmien Tumaiamy v TRnnas

B, I.i!\:, TiALY, Tl




pauf 4 Seymerrmassrnimdeuasnisgniaaig

(emmhasrninudeussnrzanlanie fe emnimhafvndsihdasnriuide. nran, dudy vietese)

e e
. wiyhusn
1. ;msnleee
1.1, vfermnbeasantendiodds e 4 flaFzinen?
Taminuemane e reuiass FrsiuamuAndurenin
. ¥+ 3
L T T e e
1.2 vuflemalsasindursesasuiusitle
1 Lithe 2.1laalitiu 3 Feu 3.1hafiu 3 Beu
O O O

2 mniauey
21, vuflermnhaumpsnrtendinds Tutn 4 flaFinan?
Tz smne sl e Ui FRniua e dhaeninn

' .
| 1

—
——
——

) |
1 ]

. [
Lithawge 77
0o 1 3 4 5 6 7 8

O 4

jo e

2.2 vymfiemalauaundursesasuinls
1Like 21lalifiu 3 Jeu 31y 3 Beu

O O m



wsy

3. msIAVAIAIUNRS
3.1 vinflernhaniaiausinsnntiendieds Tudae 4 dlaiidumn?
Tepirrtesmne st reuines Frseiuaifethas oy

——
——

L 1
Lithawse ' 7
0 1

—_—
T
e
-

1 1 ] .
T haigalu®in
B 9 10

3.2 vulemnlaavssdusisiurusaannuinle

1 Lithn 2.9l 3 Feu 3.mifiu 3 Peu
= O O
4. ;msdasm

4.1, vuflernlasssnrteofivds Tut 4 flanwFrinan?

T - - - .
WrmvrTesmneasnanreusius FaniuauAacheeinu

.
e
——
-
—

L 1 ] .
Lithmes 7] ' thavealuTin
o 1 2 3 4 S 6 7 8 9 10
4.2 yulemalaarsnadursuzinennuynls
1 Lithn 2.0 Lifu 3 Feu 3. 3 Peu

O O O

67



68

Eauf 5§ foyakmuariuatner e ou (WS sun Work Ability Incesx)
vufndndneuzaaesituduedds
Wrrndndudnlug [ 5.
Wrhdrmudusnag [ 2
¥ 2 e []a
1. sy linrzsenmnlumninenrsitgedanim 10 viuRsharmusanoeesi iy sl
wnaRuuF nrusssarnm une g e (0 waofs biamamiadla s

TurmiAtennrn e nay TEUFIET FRITTUAT ARG UTENITY

bigrminem ATTHETTOGAN

Taliey
2 Fudurnd e s imfshmms s lurrheureniulspideglusd s
1. fwn 2. AR 3. thunaw 4. laipeu® 5. Lifan
O] ] ] ] ]
3. fdumdresidaruia vrariansssm e ame ey nalsyiileg il

1. Ruan 2. AeuiRR 3 vurawe 4 TaA=n? 5 aifen

L] L] [l L] O



o . . . .
4. vl vnwSudanFearu lreee T iiate

69

Trm

il
gt e RET T

TEIFLLE]

1
(T

LTS L )

Tl

u o T | e
LIRSUSINGUAME LTH VSV 0T, 11'“".-"”

- ur e - - - & .

2 hfifuafunresnuasniandie Wy tasideslanfude
r L5 - r [
17, tanranenn, Tnlednuausine

3. lreilsuasvaembes wu powdiuladings, Tmdalses
L

- — = ¥

4. Trarzuuma@uels v Fadennaiwnelsizef, wey
i, qaenTilanes

- - - [ ) -l e wr

5. praiminfifoariuSela mu S, cdeuieemas,
faam, ueuliwdy

6. Trerrvureewussreamfusmu§En vy tmeeenny

- . -

usfuasmrlRTu, audn, Bunm

7. lmPwsrursuudsseng mu nrsenzdnmy, e tug
P
R, Tamin, Faegnized

8. bmfuarursrimadudsszusseiunsme vy nefin
J- - - -
damaimalagiaz, Tianaiar, Tradeugruann

9. Trmbawnit vdu faul lwiennen
J wl -

10. deremeun

1. Trprrumsu Bvsuas mneEeany Eu e, f
Tauze, WEBLTE

12. rrifiem dudn

12, mufintsusrle

14. moaSmnfivie el




70

5. mmduluiiemzrmEuirpresim dugUermsenminnueeaimndluleg ot b

bidugdarmmbifinmiulardemoumsy HE
- . - . . . I:‘
dugnrmirurssiull winmie i e anruneenng 2
ar # ar il - & - D
fuFeainenasriuiwadenBrunrsumirring uunanta 3
wr ' wr - - EY ' £ D
fuFeainenesriuiaafen Bruntymummineudiennd: 4.

mrzrndLhereedy SArienF e e idiaewni L s
Tuarduresdu Sulisunmminemilsfuda Ce
B lurer 1 T venmpnwiriudses iy wisdulsfnfe i furmrnsriuT iy
Wemmaae L o
Lifu e fu U=
0-247u U
259974 O 4
w00-385% Ll s
7. sngnmeesriudlsg vuAnd s ey Rl feluEn 2 Tlaekl
Y Ay D
Wrenwlsinsil L 2.
ik a



- 3 JI ™ - =3 L1
8. TagiuimaynswuinuasTind s fusniisudlu
"
Unumis HEY
Aevinaien [ 2
x
Tt ] L]
L3
uua [ a.
P Os.
- a1 wr ol e oW B e
9. TegthmmudaranrsRere hauasiuAn i s sTml e fusnmieowd b

dhalrzdaduane L 1

Aeudinaiey (]2
dhanania (13,
W) afs (4.
Wiy H

10. Taqthminuieaddn farumiufudufuenareminmniisoudln
pasmiaan L 1.
Aeudinaien [ 2
dutiands [ 3,
wvafe [ 4.

Wiemsu [ 5.



pauf & Soyskmmnnmie (UussLCT 55 - 38V3)

ALusdInI TR UGS LT

ninnReLLLLdeLnH e nde Avoswnsieesinousiuafaiuusinsusnsinaiu
Tsa e rsano 10 witduussreuA Tt wsias e ligniesrmnouadusicldn
m?mmnuqr'ltmnnu #ﬁt.tﬁt.'hlﬂﬁuﬁhrm:'n&cﬁwmnﬁgn

1. Tunmeas viuAmdgaveesig

1. Fiinu 2. Awn 1R 4. lunam 5. @3
Q QO o O O
2. dienFuuduuty 1 Triew vufndiganmeesindsyidusdidle
1. thyiufindn g fhyiuAnit  s.om qnu 4 depdiumsndt 5 degiumsndt
TRusaan WRnliee THuss T uFusnize TFufaann
O O O O O

[ - ¥ - [ 1 L ] ] J‘ wl |
3. viwfsdgamweeninhalapidualihinwifanrruing  sel ansnite kiR
1. apaunn 2 assuantes 3 Lisssuss

- r . .
2.1 fiarsruiesnusann a5 oneanin 'S, O O
i5% AT Fea Susann

- r . b e
2.2 fisnrsufieenusetnurans whudeulfs

O
O
O

raneglin isuiin
wl J L] -
13 unfereanat Ut eres lufincarmiusa
Fa. = > . .
2.4 Pulrvaaedy (sond 1 B 2 eunndn)
Fam C > >
2.5 Turfle 1 Fu (3ndu 1 Tldu 2y
3.6 fiunadivees Aruit w867
1.7 Bulussyeyneunrndt 1 lasms
18 Fulussysyesnfeomes

3.9 Al 100 weT

oo 0 0 0 O O O
o0 0 0 0 0 0 O
o0 0 00 00 0

r -
210 srlimiTewsaA



73

4. W 4 FUp T e ¥l i emasierRsdrnlsrdn iy
Tadunalisnnangunminmuoresymaite bi?
1asenRn 2d4ulug 3uneoen 4dduties 5la0ld

41 Fesmpamlumninnadeinisir O O O @) o
a2vrenafeinfvintiieuniitfesnn O O @) © O
43 vemaderfsinnnerabil O o ® O O
4.4 ¥nawiteinAsdnslFdunnndiea O O O O O

5. Wtae 4 FUAWTH AN Yurzsutmlunniawieifadnm reddu
‘ - - - - - - - . ’
Tadunsfudissnsintyymnenehiedinls (u@nTuriniteinndins) vieliz

1aaenlm) 24%ulvg 3unaaen 4douves 5lald

5.1 Feannan UMM ieyiaies ® QO O O O
5.2 ¥ ltieurdFEesns O O O O O
5.3 Wanwmmi Bedweaiprsiuviiousnd O O O QO O

6. Tutne 4 dlamsiman Tovnqenmwieetruniagfinesindinaruntu
. - 3 ..o o - . ~ . -
sentitantsdiante wruareuaFa thed eudi siergannteuiivsla?
. o W . -
thisunouiae  2sunmuidndas 3sumullunae  4sumuAsuTRINN S.FUNUNIN

@) O @) O O

7. ¥uflennlaasntioniiesls Tutos 4 fasinun?
thithaee  21badesiin  3abeties  4dambunan Siuasguuss  6alamguuseann

o o @) O O @

0 . >d, J -
8. Tug 4 flp s eniriesunaunimineny (Femieuuasitng sntisues1a?
1hisunmuas  2sumuintas  3sumuthunany  4.5UNINASUENEIN  5.5UNTUNIN

O O o @ @)



. a pFd . . T I . ;.
9. A tifesSesrTuemairrafAnIfaTuririu Tt 4 dlamienan
i- -l . - - . & - - &
nlFAreLFrriuaiinteoiur e lusissfnom fistu s
. e,
Tt 4 Fland Reimunn?

temamsn Zdanlug 3anaomn ddoudes 5laild

3.1 §irnmminmmyiunn O O - O O
9.2 férwgmviaieanuan - O
9.3 Sl O O O O O
3.4 finaey - O O O o
o 5 Sandn T faemdd O e O e O
asfimamndda g O ® ®) O O
arfinimmdabiiid O ® ®) ) O
3.8 jininTugeR O O O O O
3.9 finfewmin O O Q O

10. Turss 4 dlanFcnan T wireerucirradinreminudiaarunu
' i . M - P a P
suamsEnsnTmadineain (du i fviediey) snliendeds?

taeeael  2éndlug Juaoen ddouldes 5 Lidhee
O o O O O
1. feannsel TRrrrugunweenimaie s
1gname 2dndlug] 3ldmew sdoulug 5 ldgnsiea

dgn  onies Vs
1.1 s mdedunienieuill - O O O O O
11.2 Tgenmiuintusuiug O O O O O
11.3 A mezsang O O O O O
1.4 Tgunwiibn O O O O O



75

VITA

Chanwit Phongamwong, M.D. was born on January 26, 1982 in Bangkok,
Thailand. He earned his Bachelor’s Degree of Medicine from Phramongkutklao
College of Medicine in 2006. He trained in rehabilitation residency program at
Phramongkutklao hospital and received Thai board of Rehabilitation medicine in
2012. Nowadays, his present position is medical staff of the Department of
Physical Medicine and Rehabilitation, Phramongkutklao Hospital.



	THAI ABSTRACT
	ENGLISH ABSTRACT
	ACKNOWLEDGEMENTS
	CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	CHAPTER I INTRODUCTION
	CHAPTER II REVIEW OF RELATED LITERATURE
	CHAPTER III RESEARCH METHODOLOGY
	3.1 RESERCH QUESTIONS
	3.2 OBJECTIVES
	3.3 HYPOTHESIS
	3.4 CONCEPTUAL FRAMEWORK
	3.5 OPERATION DEFINITON
	3.6 RESEARCH DESIGN
	3.7 POPULATION
	3.8 ELIGIBILITY CRITERIA
	3.9 SAMPLE SIZE CALCULATION
	3.10 RESEARCH PROTOCOL
	3.11 DATA COLLECTION
	3.12 FLOW CHART
	3.13 DATA ANALYSIS
	3.14 ETHICAL CONSIDERATION
	3.15 LIMITATION
	3.16 EXPECTED BENEFIT AND APPLICATION

	CHAPTER IV RESULTS
	4.1 INTERNAL CONSISTENCY OF QUESTIONNAIRE
	4.2 BASELINE CHARACTERISTICS OF PARTICIPANTS
	4.3 STRESS AND JOB SATISFACTION
	4.4 PREVALENCE OF MUSCULOSKELETAL PAIN
	4.5 IMPACT OF NUMBER OF PAIN SITES ON WORK ABILITY
	4.6 IMPACT OF NUMBER OF PAIN SITES ON HEALTH-RELATED QUALITY OF LIFE

	CHAPTER V DISCUSSION
	REFERENCES
	APPENDIX
	Appendix A Information Sheet
	Appendix B Informed Consent
	Appendix C Questionnaire

	VITA

