THE RELATIONSHIP BETWEEN ERGONOMIC RISK FACTORS
AND WORK ABILITY AMONG REGISTERED NURSES IN
OPERATING ROOMS, RAMATHIBODI HOSPITAL

UMARAT KAEWCHARERN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(INDUSTRIAL HYGIENE AND SAFETY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2010

COPYRIGHT OF MAHIDOL UNIVERSITY



Thesis

entitled
THE RELATIONSHIP BETWEEN ERGONOMIC RISK FACTORS
AND WORK ABILITY AMONG REGISTERED NURSES IN
OPERATING ROOMS, RAMATHIBODI HOSPITAL

Assoc. Prof. Chalermchai Chaikittiporn,
Dr.P.H. (Epidemiology)
Co-advisor

Assoc. Prof. Sub-Lieut. Orawan
Kaewboonchoo,

Ph.D. (Medical Science)
Co-advisor

Prof. Banchong Mahaisavariya,

M.D., Dip. Thai Board of Orthopedics
Dean

Faculty of Graduate Studies

Mahidol University

Miss Umarat Kaewcharern
Candidate

Assoc. Prof. Sara Arphorn,
Dr. Biol. hum
Major-advisor

Assoc. Prof. Vichai Pruktharathikul,
M.Sc. (Industrial Hygiene and Safety)
Co-advisor

Assoc. Prof. Wantanee Phanprasit,
Dr.P.H. (Industrial Hygiene)
Program Director

Master of Science Program in
Industrial Hygiene and Safety
Faculty of Public Health

Mahidol University



Thesis
entitled

THE RELATIONSHIP BETWEEN ERGONOMIC RISK FACTORS
AND WORK ABILITY AMONG REGISTERED NURSES IN
OPERATING ROOMS, RAMATHIBODI HOSPITAL

was submitted to the Faculty of Graduate Studies, Mahidol University
for the degree of Master of Science (Industrial Hygiene and Safety)
on
September 9, 2010

Miss Umarat Kaewcharern
Candidate

Lect. Wattasit Siriwong,
Ph.D. (Environmental Management)
Chair

Assoc. Prof. Chalermchai Chaikittiporn, Assoc. Prof. Sara Arphorn,

Dr.P.H. (Epidemiology) Dr. Biol. hum

Member Member

Assoc. Prof. Sub-Lieut. Orawan Assoc. Prof. Vichai Pruktharathikul,
Kaewboonchoo, M.Sc. (Industrial Hygiene and Safety)
Ph.D. (Medical Science) Co-advisor

Co-advisor

Prof. Banchong Mahaisavariya, Assoc. Prof. Phitaya Charupoonphol,
M.D., Dip. Thai Board of Orthopedics M.D., Dip. Thai Board of Epidemiology
Dean Dean

Faculty of Graduate Studies Faculty of Public Health

Mahidol University Mahidol University



il

ACKNOWLEDGEMENTS

The successful of this thesis, I would like to thanks all of my teachers and
my friends.

First of all, I would like to express my sincere appreciation to my major
advisor, Assoc. Prof. Dr. Sara Arphorn for her continuous support and helped me
throughout my study.

I would like to thanks my co-advisors, Assoc. Prof. Dr. Chalermchai
Chaikittiporn, Assoc. Prof. Vichai Pruktharathikul and Assoc. Prof. Sub-Lieut. Dr.
Orawan Kaewboonchoo, for helping me developed the graduate background on
occupational health and safety.

My sincere thanks also go to Dr. Wattasit Siriwong, who was the external
examiner. The improvement for my thesis writing was done with his strong
encouragement.

Finally, I would like to express my thanks to my family for the great
support.

Umarat Kaewcharern



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

THE RELATIONSHIP BETWEEN ERGONOMIC RISK FACTORS AND WORK
ABILITY AMONG REGISTERED NURSES IN OPERATING ROOMS,
RAMATHIBODI HOSPITAL

UMARAT KAEWCHARERN 4936352 PHIH/M
M.Sc. (INDUSTRIAL HYGIENE AND SAFETY)

THESIS ADVISORY COMMITTEE: SARA ARPHORN, Dr.Biol.hum. ,
CHALERMCHAI CHAIKITTIPORN, Dr.P.H. (Epidemiology),

VICHAI PRUKTHARATHIKUL,M.Sc. (Industrial Hygiene and Safety),
ORAWAN KAEWBOONCHOQO, Ph.D. (Medical Science)

ABSTRACT

The aims of this study were to determine work ability of registered nurses in
operating rooms in Ramathibodi hospital and to describe the relationship between general
characteristics, working tasks, working posture, work environment, and nurses’ work
ability. This study was a cross sectional descriptive study. It was conducted among 141
nursing personal during 15 December 2009 to 31 January 2010. 141 questionnaires were
sent out to the subjects and 112 questionnaires were returned to the researcher (79.44%).
Descriptive statistics were used to analyze the data including percentage, mean, and
standard deviation (SD). Chi-square test and Pearson Correlation Coefficient were used to
determine the difference between variables in the study groups.

The results showed that most of the nurses (62.5%) showed good work ability,
very good work ability (13.4%), medium work ability (23.2%) and poor work ability
(0.8%). The significantly associated factor for general characteristics with work ability
was age (p<0.04). The ergonomic risk factors which covered working tasks, working
posture, physical working environment, and psychological factors (both job demand and
job stress) were revealed to be significantly associated with work ability at p=0.02,
p=0.01, p=0.04, p=0.02, and p=0.01, respectively. The results showed the relationship
between ergonomic and work ability after using stepwise multiple regression analysis. The
job strain was significantly associated with work ability (p<0.05).

It was concluded that age, working posture, working task, working physical
environment, psychological factors affected work ability among these registered nurses. It
could be suggested that the improvement of working conditions and psychological factors
at work might enhance their work ability. Ergonomics intervention could be introduced to
avoid awkward posture and to reduce muscular workload and working characteristics and
psychological issues must be taken into account.

KEY WORDS: WORK ABILITY/ ERGONOMIC RISK FACTORS/
WORKING POSTURE/ WORK ENVIRONMENT/
REGISTERED NURSES IN OPERATING ROOMS
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CHAPTER I
INTRODUCTION

1.1Background and rationale

Ergonomics is an applied science related to biology, psychology,
physiology and anatomy. Its aims are to reduce risk factors of all operators. The nurses
are classified as the health-care worker who had to expose too many kinds of risk. The
frequented complaint among nurses was fatigue. The major cause of fatigue would be
the inappropriate working environment. Ergonomics could be introduced to improve
the working environment through the workstation, tools and job design. Since
ergonomics has been wildly used in the industrial sector, it was not well known in
healthcare sector. At present the implementation of ergonomics tool is increasing
compared to in the past. The importance of ergonomics in term of the increasing in the
productivity and its efficiency is now well considered. Risk factors of back pain in
nurses were from lifting, bending and twist (1). Langley Memorial Hospital (2)
conducted the ergonomic risk assessment. The health effect reported from working in
hospital was MSDs (55%). The causes of MSDs among registered nurse (15%) and
practical nurse (35%) were material handling patient (25%), material handling of
equipment (15%) and re-position of patient (12%). One risk group of nurses was the

group of nurses working in the operating room. The study of Paul Meijsen (3) showed

that pain of registered nurse in operative room were at neck/shoulder (53%) and 48%
was found at head /leg/ foot pain. The risk factors were long standing and material
handling. Working task in operative room was time-limited and heavy work load. The
registered nurses have to be quick and active to confront the unpredictable problems.
The creativity and knowledge (4) for the performing their own job task are needed at
all the time. The characteristic of working in operative room were long standing to
assist doctors and material handling. Then it might cause leg and or back pain (5). The
registered nurses have to be ready for the duty 24 hour on call. It might affect work

ability, stress, health and the quality of life. Cooperation with others outside operating
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room is the typical problem in operating room work. The problems found in operating
room were workload, knowledge and skill of nurses, working task, working posture,
material handling, equipment, management of working environment and co-workers.

The types of hazard in working environment (6) in operating room were
chemical hazards, physical hazards, psychological hazards, biological hazards,
ergonomic hazards. The ergonomic hazards affected to health status such as causing
back injuries and musculoskeletal injuries as mentioned previously in many studies.
The psychosocial hazards included stressors, working conflict, working competition
and working in unfriendly atmosphere. Appropriated working environment facilitated
the nurse’s efficiency, where nurses can perform the nursing care activity effectively.

The work ability is characterized by the balance between a worker's
individual resources and demands of the work. The principal resources include health,
capacities, competence and values.

Work ability is defined as the sum of factors enabling an employed person
in a certain situation to manage his/her working demands successfully (7).

Man power: Registered nurse should be able to work comprehensively,
healthy and adjust themselves to environment physically and mentally. Working in
operating room 1is the cooperation with surgeon, and anesthesia. Sometimes the
anesthetic nurse did not cooperative well with co-workers, it could finally lead to
make the conflict at work. Nurses could not work effectively and hinder the potential
and their work ability.

Work: Working characteristic of nurse were mainly related to the
communication to co-workers both inside and outside the working unit such as work
with the unit of patient transfer and the specimen. Most of nurses had prolonged
standing and sometime cope with the material handling problem, working with very
heavy tools.

Working environment: The working environment covered physical
environment such as x-ray, chemical environment such as CIDEX (Glutaraldehyde),
allergen from glove, biological environment such as secretion of patient, psychological
environment from coworker social support supervisor social support.

As mentioned above that work ability composed of man, working task and

working environment. [lmarinen et al. mentioned that it should have the harmonization
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of health promotion, capacity building and the working environment improvement. It
should promote working participation process especially between supervisor and
operators in health protection, learning motivation and positive attitude construction.
Working ability focuses on the working life. Therefore the work ability is necessary
for the nurses who are working in the operating room, in which showed very hard
work load and the work decision is always needed. The working characteristics of this
nursing group are dramatically different from other nursing group in term of their
working environment and working posture.

There were many studies on working conditions of nurses and their health
impact in Thailand. While the number of reports related to the workability and the
ergonomics hazard are quite limited. Working in the operating room is not much
considered even nurses had to expose to the risk environment. There is information on
the relationship of working environment and the workability in the operating room. It
would be the objective in this study. The operating room in Ramathibodi hospital was
selected. The ergonomics factors and the workability of nurses in operating would be

determined.

1.2 Research questions

1.2.1 What is the work ability category of registered nurses in operating

room, Ramathibodi hospital?

1.2.2 Does ergonomic factors relate to the work ability of registered nurses

in operating room, Ramathibodi hospital?
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1.3 Objectives

1.3.1General objectives
1.3.1.1To determines the category of work ability among
registered nurses in operating room, Ramathibodi Hospital.
1.3.1.2 To determine the relationship of ergonomic risk factors

and work ability among registered nurses in operating room, Ramathibodi Hospital.

1.3.2 Specific objective

1.3.2.1 To determine general characteristics of registered
nurses in operating room in Ramathibodi hospital.

1.3.2.2 To examine working task nurses in operating room in
Ramathibodi hospital.

1.3.2.3 To investigate the working posture nurses in operating
room in Ramathibodi hospital.

1.3.2.4 To reveal the perception of working environment of

registered nurses in operating room in Ramathibodi hospital.

1.4 Research hypotheses

1.4.1 Individual factor would be associated with work ability among nurses

in operating room, Ramathibodi Hospital.

1.4.2 Working condition would be associated with work ability among

nurses in operating room, Ramathibodi Hospital.

1.4.3 Working posture factor would be associated with work ability among

nurses in operating room, Ramathibodi Hospital.
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1.4.4 Working environment factor would be associated with work ability

among nurses in operating room, Ramathibodi Hospital.

1.5 Scope and limitation of the study

1.5.1 Population and Subjects
The populations were all of registered nurses worked in operating room,

Ramathibodi hospital. They had performed their nursing activity at least one year.

Registered nurses in operating room in 5 units
1. Surgery operating room (ORS)

2. ENT operating room (ORENT)

3. Sirikit operating room (ORSK)

4. Orthopedics operating room (OROrtho)

5. Obstetrics operating room (OROB)

1.6 Variables

1.6.1 Independent variables

1.6.1.1 General characteristics such as age, weight, height, BMI,
education level, marital status, work experience and exercise.

1.6.1.2 Working condition, division, working hour and status of
work.

1.6.1.3 Working posture covered standing, sitting, lifting,
pushing and awkward posture.

1.6.1.4 Working environment
1.6.1.4.1 Working physical environment covered

temperature, lighting intensity and sound level in morning, afternoon and night shift

during operation period.
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1.6.1.4.2 Working chemical environment covered
the perception of exposure to chemicals.

1.6.1.4.3 Working biological environment covered
the perception of exposure to biological agents.

1.6.1.4.4 Psychological aspects covered decision
latitude, psychological job demand, supervisor social support and coworker social

support.

1.6.2 Dependent variables

The work ability of registered nurse in operating room, Ramathibodi

hospital.
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1.7 Conceptual Frameworks

Independent Variable Dependent Variable

Individual variables: Age, Gender,

Weight, Height, BMI, Education level,

Marital status, Working experience,

Exercise.

Work Ability Index
1. Current work ability

compared with the lifetime best.

: 2. Work ability in relation to th
Working conditions: Division, Working orkabliity T refation to the

o ) d ds of the job.
hours, Head of subdivision, Registered cmands ot the jo

A 4

3. Number of current diseases
nurse

diagnosed by a physician

4. Estimated work impairment
due to diseases.

5. Sick leave during the past

Working posture: Standing, Sitting, year (12 months)

6. Own prognosis of work

Lifting, Pushing, and Awkward posture.
ability two years from now.

7. Mental resources

Working environment:

Physical working environment, Chemical

working environment, Biological
working environment, Psychological

aspects.
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1.8 Glossary of terms and operational definitions
Nurses in operating room refer to registered nurses (RNs) and held
license practical nurse both male and female (LPN) who had working experience in

operating room at least 1 year.

Scrub nurses work alongside surgeons during the operation, passing them

instruments and supplies they need (8).
Circulating nurses do not scrub up with the surgical team and instead are
available to deliver needed supplies or transport tissue samples. Circulating nurses

often oversee scrub nurses in the operating room (8).

Ergonomics risk factors in this study covered general characteristics,

working conditions, working posture and working environment.

Individual factors refer to age, gender, height, weight, BMI, educational

level, marital status, working experience and exercise.

Working task refers the working division, working hours, over time work

and working characteristics.

Working hour refers to duration of work 8 hr/day or longer than 8 hr/day.

Working posture refers to standing, sitting, lifting, twisting, pushing,

pulling and material handling.

Perception of working environment refers physical, chemical, biological,

psychological hazard.

Physical working environment refers to the temperature, lighting

intensity, sound level and the providing of equipment for protect x-ray.



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Industrial Hygiene and Safety) / 9

Chemical working environment refers to the perception of exposure to

allergen from glove and the storage of chemical.

Biological working environment refers to the perception exposure to

secretion from patient, bacteria, and virus.

Psychological aspects refer the decision latitude, the psychological job

demand, the supervisor social support and the coworker social support.

Person’s work ability is how good their present work and how he/she is

able to do his/her work with respect to work demands, health,and mental resources (7).
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CHAPTERII
LITERATURE REVIEW

2.1 Background

This study was the determination of the relationship of ergonomic risk

factors and work ability among registered nurses in operating room, Ramathibodi

hospital .This chapter describes the ergonomics risk factors of registered nurses in

operating room, the work ability and the related literature reviews.

The American Industrial Hygiene Association (AIHA) listed four

categories of occupational hazards: chemical, physical, biological and ergonomic.

However, the psychosocial hazards and environmental hazard was added to the list of

examples of common health care hazards as shown in Table 1.

Table 1 Example of Common Health Care Hazards (10)

Category Description

Example

Environment  Unsafe conditions in the

hazards workplace

Physical Agents that can cause

hazards physical injury and tissue
trauma

Chemical May have toxic effects

hazards through inhalation,
absorption through the

skin, or ingestion. Some
irritate the skin on contact

Slip, trip, fall hazards; uneven work
surfaces; poor room design ;clutter;
cramped working space; inefficient
equipment; lack of storage; inadequate
equipment maintenance

Temperature (heat and cold),radiation,
noise, explosive objects or substances

Formaldehyde, chemotherapeutic agents
, alcohol, disinfectants , floor-care
products
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Table 1 Example of Common Health Care Hazards (10) (continued)

Category

Description

Example

Biological/infectious
hazards

Ergonomics
(musculoskeletal)hazards

Psychosocial hazards

May cause infection
through inhalation, direct
contact with skin or
mucosa, skin puncture, or
through ingestion(eating or
drinking)

Unsafe workplace design
and lack of appropriate
client-and material —
handling tools and
equipment contributing to
increase risk of
musculoskeletal disorders.
Poor lighting ,excessive
vibration, and noise are
also considered ergonomic
hazards

Stressors in the workplace
causing workplace anxiety
and emotional fatigue

Bacteria, virus, fungi, and
other living microorganism
.Pulmonary tuberculosis,
Staphylococcus aureus, and
mold are examples

Activities that require lifting
heavy loads, twisting,
bending, reaching, holding
body parts and other
materials for long periods,
standing for long periods,
pushing, pulling , awkward
postures, repetitive motion,
High detail work in dimly
lighted area, noisy
environment.

Providing constant
emotional support, coping
with emergency situations,
workplace violence ,verbal
and physical assaults,
inadequate staffing ,lack of
supervisor support, shift
work

2.2Ergonomics risk factors

This study as mentioned before would focus only on the ergonomics risk

factors among registered nurses. Ergonomics is the applied science of equipment
design, as for the workplace, intended to maximize productivity by reducing operator
fatigue and discomfort. The word “ergonomics” was derived from the Greek words,
“ergon” and “nomos”. Ergos means work and nomos means laws, when it was
combined, it would refer to laws of work. (11) It aids in increasing productivity,
efficiency, and quality while reducing work-related disorders by adapting the work to

fit the person instead of forcing the person to adapt to the work. Ergonomics deals
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with the physical work environment, tools and technology design, workstation design,
job demands and physiological and biomechanical loading on the body.

Perioperative nurses also called Operating Room (OR) nurses are
Registered Nurses (RNs) who are relied upon their professional judgment and critical
thinking skills.

Perioperative nurses may work closely with the surgical patient, family
members, and other health care professionals. Thehelper functions are to make plan,
implement, and evaluate treatment of the patient. In the operating room, the
perioperative nurse may serve as a:

1.Scrub nurse - selecting and handling instruments and supplies used for
the operation.

2.Circulating nurse - managing the overall nursing care in the operating
room and helping to maintain a safe, comfortable environment.

3.RN First Assistant - delivering direct surgical care by assisting the
surgeon in controlling bleeding, providing wound exposure, and suturing during the
actual procedure.

Perioperative nurses also may work as an OR Director, managing budgets,
staffing, and other business aspects of the operating room. Some perioperative nurses
may later consider a career in business as a management consultant, clinical educator,
researcher, or medical sales professional. With advanced education and training, some
perioperative nurses elect to pursue the role of a nurse anesthetist.

The registered nurses working in operating room performed various kind of
job task. Job description of registered nurse in operating is as followed.

Job Duties and Responsibilities of registered nurses include: (12)

1. Supervises and directs patient care in an individual operating room.

1.1 Ensures that proper techniques and practices are used
according to accepted standards of practice.

1.2 Supervises other personnel in the room and/or assists as
necessary.

1.3 Immediately reports any unusual occurrences to charge

personnel, documents appropriately in the patient record, and completes
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2. Hospital Incident Reports form if indicated.

2.1 Performs scrub duties as necessary and to keep current.

2.2 Maintains count on sponges, needles and instruments to
ensure no loss of items according to present policy.

2.4 Performs all circulating duties with efficiency and speed.

2.5 Supervises and assists scrub nurse as necessary.

2.6 Positions patient, prepares operative area, and adjusts table
to proper position according to standard policies.

2.7 Has all supplies and equipment in room and provides to
team as necessary.

2.8 Opens all sterile packs and supplies according to aseptic
technique.

2.9 Assists surgeons, anesthesiologists, and other personnel as
needed to ensure good patient care.

2.10 Observes patient for changes in condition.

2.11 Reviews surgeon’s preference cards for desired
medications and verifies same with surgeon.

2.12 Ensures all medications are administered and charted
according to established policies and procedures.

2.13 Identifies and records patient’s response to medication
when necessary.

2.14 Refers to resource material whenever necessary.

2.15 Promptly reports medication errors.

2.16 Cares for specimens and cultures as directed by set
policies and procedures.

2.17 Maintains records of procedure and reports any unusual
occurrences.

2.18 Provides orderly progression of schedule by sending for
following patients at proper times and notifies charge personnel of any changes.

2.19 Accompanies patient to Post-Op or ICU and reports to

nurse on patient, procedure, and special happenings to ensure continuity of care.
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3. Provides for continuity of individual patient care.
3.1 As staffing allows, utilize program of pre and post-
operative visits to facilitate knowledge of patient, condition, and needs.
3.2 Receives and gives reports to and about patient as
necessary to ensure good care.
3.3 Provides for psychological needs of patient.
4. Assists in control and maintenance of supplies and equipment.
4.1 Records used items in proper place and method directed.
5. Assists in administrative duties as directed.
5.1 Helps with maintenance of records and statistics.
5.2 Assists in establishment and maintenance of procedures,
policies and standards.
5.3 Assists in scheduling of operative procedures.
5.4 Acts as charge nurse as necessary.
6. Assists in supervision of personnel and department to provide safe
environment.
6.1 Checks rooms, material, and equipment for proper care
and handling.
6.2 Ensures clean, safe environment through continued
alertness to safety and explosive hazards and aseptic techniques.
6.3 Coordinates with supply department to maintain high
standards and quality in the materials used.
6.4 Assists in control of traffic and personnel to ensure proper
control of infection and asepsis.
7. Assist in operating room staff development and education
7.1 Assists in formulation and interpretation of procedures,
standards, and techniques.
7.2 Assists in orientation of new personnel.
7.3 Assists in evaluation of all OR activities, nursing care
give, and of personnel and techniques.
7.4 Avails his or herself in the ongoing nursing education

process of the hospital.
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7.5 Reviews pertinent periodicals, scientific and medical and
related literature.

8. On —call for emergencies and available for additional duty.

9. Accountability and Adaptability

9.1 Assumes accountability and responsibility for his or her
own work performance and those under his or her supervision.
9.2 Observes assigned work schedules and hours.
9.3 Performs competently in new situations.
10. Adheres to operating room dress code; neat personal appearance.
11. Personal Relations
11.1 Maintains good rapport with fellow employees.
11.2 Maintains good rapport with physicians.
11.3 Performs his or her duties in a professional and pleasant
manner.

It was clearly showed that nurses in operating rooms exposure to many
kinds of risk factors. The ergonomics risk factors are an existing or potential
conditions found in health care unit produced a mismatch between worker capacity
and the job design. Poor lighting, extreme temperature and noise are also potential
ergonomics hazards. Whereas, pain is common type of ergonomics effect which might
from the risk factors of force, repetition and awkward or static posture. The risk
increase with increased duration, which is the length of time spent exposed to risk
factor for example the prolong standing. Ergonomics of risk factors in operating room
included working task, working posture and working environment. Force, repetitive
activities and awkward posture involved in working task and working posture.

Force was defined as the amount of physical effort needed to perform a
task such as force involved in lifting, carrying, or pushing or pulling equipment or the
physical effort required to hold and control tools and equipment. Some working task
related to force or energy exertion would be pushing a wheelchair over a smooth
surface, unexpected changes in load, such as when a patient begins to fall, increase the

risk of both patient and nurse.
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Figure 1 Patient Transfer

Figure 2 Tools for fluoroscopy

Repetition or repetitive activities are those that involve frequently
performing the same motion or series of motions, using the same muscle group such as

scrub nurse activity or operating equipment preparation.
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Figure 3 The operation process

Awkward posture refers to the position of different parts of the body when
performing activities. Awkward postures occur when the body had to assume a
position that was not “natural” or was out of comfortable range of motion, such as
reaching above the shoulders, kneeling, squatting, bending, twisting while lifting, and
other body postures that stress muscles, joints, and bones of the body. For example,
assisting the patient with bedtime care while patient was resting in a low bed that
cannot be adjusted to working height was a high-risk task because of the awkward
posture required. The risk increase of the posture is also static and must be maintained

over a period of time.
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Figure 4 Working postures during operation process

Duration of work is a risk factor related to length of hazard exposure.
Generally, the longer the individual was exposed to the hazard, the greater the risk of
injury. Activity that takes long time to perform, such as holding retractors during a
surgical procedure or prolong standing can induce risk.

Safe patient handling and movement programs show good practice in
improving patient safety. Benefits of ergonomics resulted in the decreasing of fatigue,
injuries and sick leave as the same time it can induce the convenient in job performing
and quality of job. The other importance issue concerning the quality of life was the
psychosocial at work.

Psychosocial factors at work are the multiple complexes causes such as
overtime, shift work, unemployment, and overload. Robert Karasek developed and
provided the "job strain" concept and model in 1979. The work related stress resulting

in physical and mental health effects as Job Control Model (13)is described as the

following.
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Decision latitude (13)

This decision latitude means the power that affect with member’s behavior
in the organization. This decision latitude was sometime called frameworks. This
framework was affected by the decision; its content related to the job assignment and
the position of workers in the firm. The obtained score in this model would be

classified into 2 groups; high and low decision latitude.

Psychological demands (13)

This psychological demand refers to the support among the social network
in workplace. This factor can reduce stress and can correct all problems in workplace.
It implies the attention, honor and respectability from each other. The obtained score
in this model would be finally classified into 2 groups: high and low psychological

demands.

The supervisor social support (13)

This supervisor social support meant the subjects had often used this
technique in coping with stress. When the person was promoted, supported, suggested,
developed and helped, this factor can reduce stress and can correct all problems from
workplace. (14 ). High and low supervisor social support could be separated by using

the obtained score.

The coworker social support

This coworker social support means the support from co-workers. When
the workers were accepted or recognized from coworker the stress level would be
reduced. (15) Good mental health would be found. (16). The score would be defined

as high and low supervisor social support. The score range was 12-48.

Working environment

The working environment included physical, chemical and biological
working environment. Physical hazards are agents or environmental conditions that
can cause physical injury. Example includes temperature heat and cold, noise and

lighting conditions. Hazardous noise level can cause hearing loss. The extreme
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temperature can induce impaired health effect especially to the cardiovascular system.
The dimly lighted area can cause accident in the health care unit. Biological hazard
refers to bacteria, viruses, fungi and other living organisms can cause infectious and
illnesses, while chemical hazard come in the form of solids, liquids, gases, dusts,
fumes, and vapors. The example of chemical exposure was the exposure to
formaldehyde and allergen from the glove and alcohol (17).

The ergonomics risk factors could be summarized to be the working task,
working posture and working environment. In additions, the individual characteristic
such age, gender, height, BMI, marital status, educational level and exercise would be
part of ergonomics risk factor. The detail of their effects would be revealed in related

literature reviews.

2.3Work ability

Work ability, this new concept was developed by a Finnish expert in 2005.
According to IlmarinenJ, work ability was constructed on the balance between a
person’s resources and work demands as shown in Figure 1. The concept of work
ability was described by Ilmarinen and Tempel (7), the personal ability to cope with
professional demands successfully was determined by personal resources: education
and competence; motivation, attitudes, values and the requirements of the work
situation in gainful employment. It can be looked at both as an individual resource
according to well-being and health of the individual and also as an organizational
resource, related to a higher quality of work. A high work ability was accompanied
with a longer active work life and therefore with low costs for the national social
system (18). Besides qualification and motivation, the health of employees was,
however, an indispensable prerequisite for good work ability and satisfaction and
consequently also for capabilities and professional success. Premature retirement was
one effect of decreased work ability (19). The principle for work ability was health
and functional capacity, and work ability was also determined by professional
knowledge and competence or skills, values, attitudes, and motivation, and works
itself. The Work Ability Index (WAI) is most used and well-accepted instrument to

monitor work ability. It was a product of research meant for practical use as
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occupational health tool to facilitate maintaining the work ability. In large follow—up
studies of the Finnish Institute of Occupational Health, the work ability index has also
reliably predicted changes in work ability in different occupation groups. It can be
used at an early stage to ensure that the correct measures are taken to maintain work
ability. In this manner optimal conditions can be established to prevent a premature
decrease in work ability. The work ability index has been very practical to use. The
work ability index forms the basic for further measures. If needed, occupational health
personnel can, in cooperation with the worker, draw up an individual program to help
maintain work ability. The professional skill of safety personal and management may
be needed to decrease health risk factors at work, and the employers support was
needed to ensure any psychological and economic condition. Activities to maintain
work ability resulted in benefits to both the employee and the employer.

The promotion of work ability was a basic process that was needed before
the features of employability can be fully utilized. The content of work ability was
introduced in Fig. 6 and it emphasized that action was needed at both the worksite and
the individual level. The most effective combination was the integration of the
adjustments needed in the work community and work environment, as in aspects of
individual health and functional capacities and professional competence. The results of
follow up studies and experiences in the 1990s showed that improve work ability can

be improved during aging.
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The model underlying the WAI was mainly explained by four factors: job
demands and environment (28% of explanation rate), work organization and work
community (20%), professional competence (15%) and life style (13%) (18). More
specifically, these four factors significantly influence how well or how poor a worker
uses his or her resources. A system of feedback exists on how he or she did at work
and it models and improves his/her motivational factors too. The WAI can be used as a
monitoring instrument for both individuals and groups among occupational health
personnel; it has proved to be helpful in high stress level detection and prevention
(22), a predictor for disability pension and mortality (23,24) and a good indicator of

occupational risk factors for early retirement (19).

2.3.1 The assessment of work ability

The work ability index could be determined by introducing a questionnaire
which has 7 items, current work ability compared with the lifetime best, work ability
in relation to the demands of the job, number of current diseases diagnosed by
physician, estimated work impairment due to diseases, sick leave during the past year
(12 months), own prognosis of work ability two years from now and mental recourses
as follows.

The use of the WAI is easy and quick; the questionnaire entails seven
dimensions, each covered by means of one or more questions: current work ability
compared with the best during one’s lifetime (0-10 points), work ability in relation to
the demands of the job (2-10 points), number of diagnosed diseases (1-7 points),
subjective estimated work impairment due to diseases (1-6 points), sickness absence
during past year (1-5 points), own prognosis of work ability two years later (1, 4 and 7
points) and mental resources (1-4 points). The WALI is calculated by summing the
points for each item. The final index-score ranges from 7 to 49 points. Work ability is
considered as ‘poor’ if the WAI score has a range of 7 to 27, as ‘moderate’ if it ranges
from 28 to 36, as ‘good’ if it ranges from 37 to 43 and as ‘excellent’ if the range is 44
to 49. In a longitudinal study (25), the 15th percentile of the index distribution was
used as the cut-off point for poor and excellent work ability. The moderate and good

classifications have been determined by using the median.
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The index is determined on the basic of the answers to a series of questions
within the above 7 categories. The total score would be 7 - 49. The classification is

shown in Table 7

Table 2. The category and work ability action.

Score Category Work ability action
2-27 “poor” Reinstate work ability
28 —36 “medium” Improve work ability
37-43 “good” Support work ability
44 — 49 “very good” Maintain work ability

2.4 Literature Review

There were not many studies on the health impact of nurse working in
operation room. The reviews below demonstrate the factors related to health and work
characteristics of nurses.

In 2000, Putasilpornsakul K. (26) studies relationships between personal
factors, workplace environment, and emotional quotient of professional nurses,
government hospitals, Bangkok Metropolis. The samples consisted of 500 professional
nurses worked in governmental hospitals, Bangkok Metropolis. The multi-stage
sampling technique was used. The research instruments were questionnaire and scales
collected data on the relationships between husband and wife, responsibility in family,
workplace environment and Bar-On emotional quotient. The scales were validated by
experts. The internal reliability of the scales was 0.99, 0.95, 091 and 0091,
respectively. Statistical techniques used in data analysis were mean, standard deviation
and Pearson's product moment correlation analysis. The major findings were as the
following: 1. Emotional quotient of professional nurses governmental hospitals,
Bangkok Metropolis in all aspects were at moderate level. 2. Workplace environment
of professional nurses government hospitals, Bangkok Metropolis in all aspects were
at moderate level. 3. There were positively significant relationships between

workplace environment and emotional quotient of professional nurses governmental
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hospitals, Bangkok Metropolis at the .05 level. There were no significant relationships
between personal factors and emotional quotient of professional nurses government
hospitals, Bangkok Metropolis.

In 2005, Ongkana K. (27) studied the relationships between personal
factors, self esteem, work environment, and joy at work of staff nurses, in private
hospitals, Bangkok metropolis studies. The subjects were 405 staff nurses selected by
multi-stage sampling. Research instrument were self esteem, work environment, and
joy at work questionnaires. The test of content validity of the questionnaires was
conducted. The reliability was tested by Cronbach’s alpha co efficiencies; they were
0.86, 0.93 and 0.95 respectively. The data were analyzed by using percentage, mean,
standard deviation, contingency coefficient, and Pearson's product moment correlation
coefficients. Major findings were as follows: 1. Joy at work of staff nurses, private
hospital was at the high level. ([x-bar] = 4.00) 2. Educational level was positively
related to joy at work. While age, marital status and work experience were not
significantly related to joy at work. (r = .29)

3. There were positive relationships between self esteem, work environment, and joy
at work of staff nurses, private hospitals, at the .05 level. (r = .64 and .60 respectively)

In 2004, Kerdprasong N. (28) determined the relationships among job
characteristics, emotional quotient, and job performance of professional nurses,
primary care units in the lower northern region. The samples were 220 professional
nurses who were worked in primary care units. Subjects were selected using a
stratified random sampling technique. Research instruments were the proactive job
characteristics questionnaire, emotional quotient questionnaire, and job performance
of professional nurse in primary care unit questionnaire. All questionnaires were tested
for validity and reliability. Cronbach’s alpha reliability coefficients for the three
instruments were .89, .93, and .83 respectively. The data were presented by
frequencies, percentage, mean, standard deviation and the Pearson product moment
correlation coefficients. Major findings were as follows: 1. Mean of job performance
of professional nurses in primary care units, lower northern region were at the high
level (Mean = 3.41, S.D = .29). 2. There were significant positive relationships
between job characteristics and job performance (r = .25, p = .05) and between

emotional quotient and job performance (r = .34, p = .05).
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In 2007, Kuprasit K. (29) investigated job characteristics, anger, and
emotion exhaustion related to work ability among professional nurses in general
hospitals under the ministry of public health. The results showed that more than half of
the professional nurses (55.6%) reported good work ability. However 2.2% perceived
low work ability. Work ability had a negative correlation with emotional exhaustion
(r=-0.38), and states of anger (r=-0.38), with p-value <0.05. About three-fifths of the
subjects (57.9%) worked more than 9 hours per day. By using multiple regression
analysis, 18.8% of variance was explained for professional nurse’ work ability.

In 2005, Sinsongsuk T. (30) studies the prevalence and work related
factors of musculoskeletal complaints among nursing personnel in King
Chulalongkorn Memorial Hospital. The subjects were 223 full timed registered nurses
and 143 licensed practical nurses who were stratified randomly selected from all
nursing personnel of the hospital. Data were collected by a set of self administered
questionnaires during January to March 2004 with the response rate of 86.2 percent.
The results showed that the prevalence rate of overall persistent musculoskeletal
complaints in 15 body parts among nursing personnel was 56.3 percent. The 3 highest
prevalence rates of persistent musculoskeletal complaints were lower back (33.6
percent), upper back (19.1 percent) and right shoulder (18.4 percent). Multivariate
logistic modeling showed that not having regular exercise (OR 2.66, 95% CI 1.06
,6.64), having managerial tasks (OR 2.42, 95% CI 1.01,5.86), working in
uncomfortable posture (OR 4.69, 95% CI 1.57,14.09) and lifting objects between 10-
25 kilograms (OR 2.96, 95% CI 1.31,6.71) were significantly associated with low
back complaints (p<0.05).

It could be concluded from the studies among Thai nurses that working
environment showed the relationship to the work performance of nursing activity.
MSDs were found in nurses. There were significant positive relationships between job
characteristics and job performance and between emotional quotient and job
performance. The work ability was good among nurses in general hospitals. It was
found that work ability had negative correlation with emotional exhaustion and states

of anger.
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The study of non-Thai nurses showed in the following.

The study of ergonomics risk factor at Langley Memorial Hospital in
Canada (2) was conducted. The health effect reported from working in hospital was
MSDs (55%). The causes of MSDs among registered nurse (15%) and practical nurse
(35%) were material handling patient (25%), material handling of equipment (15%)
and re-position of patient (12%). The frequent problems of position were back and
shoulder/neck (32% and 26%).

In 2003, Alison M Trinkoff et al. (31) examined the association between the
physical demand and MSDs among 1163 nursing personals (74%). The study showed

the moderate and high perceived physical demands were significantly associated with

neck, shoulder, and back MSDs (OR 95%CI 4.98, 6.13).
In 2005, T.I.J. van den Berg. (32) Studied the influence of psychosocial

factors at work and life style on health and work ability among professional workers.
Work ability of white-collar workers in commercial services industry was strongly
associated with psychosocial factors at work such as team work, stress handling, and
self- development and, to a lesser extent, with stressful life events, and lack of
physical activity. Correlate of mental health were very similar to those of work ability,
whereas physical health was associated primarily with life style factors and bicep
strength.

In 2006, T.LJ. van den Berg. (33) Studies the effects of work-related and
individual factors on the Work Ability Index: a systematic review. In total, 20 studies
were included with 14 cross-sectional studies and six longitudinal studies. Factors
associated with poor work ability, as defined by WAI, were 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. The WAI was associated with individual characteristics, lifestyle,
demands at work, and physical condition. This multi-factorial nature of work ability
should be taken into account in health promotion programmes aimed at maintaining
and promoting the participation of the labor force and improvement of the

performance at work.
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In 2005, Lell S. (34) studied impacts from occupation health factors on the
WA of Danish wages earners. It showed that the probability of reporting reduced work
ability 5 years later was significantly increased by lack of social support from
colleagues and superiors, working with the hands lifted to shoulder height or higher,
working under time pressure and if belonging to an older age group. The probability of
reporting reduced work ability 10 years later was significantly increased by exposure
to high noise , working with neck or hands bent , having no formal education and if
belonging to an older age group. A high level of social support increased the
probability of a more positive evaluation of the work ability 5 years later and a high
level of predictability in terms of being informed about decisions that concern the
work place increased the probability of a more positive evaluation of the work ability
10 years later.

In 2005, Nicole M. (35) determined work ability index (WAI) in a
population older than 40 years old in Luxembourg. 4290 questionnaires were
collected. The participants had different types of activities for example: truck drivers ,
construction industry worker, cleaning workers, nurses, secretaries, etc. The WAI was
compared different age groups (40-45, 46-50, 50-55,>55). The overall mean score was
39.69. It was lower in 40-55 years olds and higher for older workers. The types of jobs
did not affect the WAL The influence of the gender on WAI .The WAI was compared
to body mass index. When workers were obese, their work ability was found to be at
lower Level.

In 2005, Duong K.V. (36) studied on work ability of Vietnamese workers.
The results in the age group of 21-30 WALI scores were highest (54.2% workers had
very good WAL, 36.5% had good one). From age group of 41-50, the rate of workers
with very good WAI decreased remarkably. However in the age group of 51-60 there
were 51.8% workers showed good and very good work ability index. The change of
WALI scores by age depended on the workers’ job. In this study, the rate of male
workers showed good and very good level of work ability index. WAI scores was
higher than that in females, but the reduction of WAI scores by age in females tended
lower in comparison to males. However, the difference was not statistically

significant.
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In 1999, Nielsen J. (37) studied employability and workability among
Danish employees. The purpose of the study was to examine the association between
employability, workability, and age. The findings of this study supported the
hypothesis of a correlation between employability and workability. Furthermore, it
showed a strong association between employability, age, and gender.

In 2007, Chiu M.C. (38) studied the work ability and quality of life for
clinical nurses in Taiwan. The study investigated the work ability and its relationship
with quality of life for the clinical nurses in Taiwan. The survey was of 1,534 nursing
professionals from 8 different hospitals. Work ability of nurses increased with age
until after the age of 45. Personal health condition and physical workload were the
main factors contributing to the decline of the perceived work ability for senior nurses.
For young nurses, the mental demands of work were a critical influence on their work
ability Moreover, work ability of nurses varied among hospital type and department.
The work ability of nurses was strongly associated with the quality and safety of the
work environment and leisure time management. For improving and maintaining the
work ability of nurses, countermeasures such as enhancing the ability to cope with the
job’s mental demands for young nurses, and improving the job design to reduce
physical workload for senior nurses were recommended.

In 2004, Raija G. (39) studied the illness and work ability. The subjects
were pensioner. The result showed that among the healthy the work ability limitations
increased with age. For those with no illnesses poor work ability was connected with
stress, job insecurity and problem of work community and supervisory work. Good
work ability of the long-term sick was connected with good education and a rewarding
job. Work ability limitation-also the non-health-related-predicted early exit from work.
In contrast, good self-perceived work ability promoted employment also among those
with long- term illnesses. Thus, for the maintenance of work ability improving the
work life was quite as important as improving the health of the workers.

In 2001, Tuomi K. (19) investigated the promotion of work ability, the
quality of work and the retirement. 1,101subjects participated in the follow-up study
on aging Finnish workers in 1992 and 1997. The results consistently supported the
model for promoting work ability. All four areas of focus (1) work demands and the

environment; (2) work organization and the work community; (3) the promotion of
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workers’ health and functional capacity; and (4) the promotion of professional
competence-proved to be strongly associated with work ability. Good work ability was
associated with a high quality of work and the enjoyment of staying in one’s job. It
also predicted active and meaningful retirement.

In 1997, Tuomi K. (24) studied aging, work, life-style and work ability
among Finnish municipal workers in 1981-1992. The subjects (N = 818) were workers
in the 44- to 51-year-old age group in the beginning of the study who were active
during the entire follow-up. Both the improvement and the decline in work ability
were associated more strongly with changes in work and life-style during the follow-
up than with their initial variation. The model for improved work ability included
improvement of the supervisor's attitude, decreased repetitive movements at work, and
increased amount of vigorous leisure-time physical exercise. Deterioration in work
ability was explained by a model which included a decrease in recognition and esteem
at work, decrease in workroom conditions, increase in standing at work, and decrease
in vigorous leisure-time physical exercise.

In 2002, Ilmarinen J. (40) studied the physical requirements associated with
the work of aging workers in the European Union. The Second European Survey on
Working Conditions in 1995/1996 was used to study the prevalence (%) of poor work
postures, handling heavy loads, and repetitive work in the representative sample of
employed people in the 15 European Union member states. Exposure to physical
requirements was still common in the European Union. Nearly 50% of older workers
(age 45 years or older) were exposed to repetitive work, about 30% had poor work
postures and 15% to 20% were handling heavy loads at least half of the working time.
Favorable differences between older and younger workers were more notable for older
men than for older women in poor work postures and repetitive work. However, older
women had less handling of heavy loads than older men. The results showed that the
need for better adjustments of physical requirements with age was still very relevant in
the European Union and demands urgently appropriate measures in working life.

In 2006, Monteiro M.S. (41) studied work ability of workers in different
age groups in a public health institution in Brazil. Employee between the ages of 20
and 69 (N=651), employed at a Brazilian public institution, responded to a

questionnaire on demographics, work, lifestyle characteristics, and work ability. The
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results work ability decreased significantly with age among the women. The younger
group had higher scores on the work ability index than the older age groups, except for
mental resources. The logistic regression analysis showed that higher age, lower
education, and long work history at the institution were significantly associated with
reduced work ability.

In 2009, Monteiro M.S. (42) investigated the association among low back
pain and the work ability. A cross-sectional study was developed covering all workers
from a public health institution (n = 651). They answered questions on demographics,
work, lifestyle characteristics and work ability. An univariate logistic regression
analysis was carried out in which the presence of the studied disease as a dependent
variable and showed the association in relation to the following WAI items: low work
ability in relation to physical demands of the work, high estimated work impairment
due to diseases, high sickness absence, low own prognosis of work ability two years
from now and poor mental resources. The presence of low back pain affected several
aspects of the work ability.

In 2009, Monteiro M.S. (43) studied work ability and musculoskeletal
disorders among workers from a public health institution. The subjects (n = 168) aged
20-69 informed on demographics, work, lifestyle characteristics and the work ability
index data. A univariate regression analysis was carried out with the presence of MSD
as a dependent variable. Association was found in relation to the age group, type of
work demand, and tenure at the institution, body mass index, and work in the nutrition
and laundry sectors, being a maid in the previous job. The relationship was also found
in auxiliary service and auxiliary maintenance occupations, work ability in relation to
physical and mental demands, estimated work impairment due to diseases, sick leave
in the past year, own prognosis of work ability in 2 years' time and mental resources:
enjoying daily activities, being active and alert, being full of hope for the future.

There were many international studies on working conditions of nurses and
their health. While the numbers of reports were related to the workability and the
ergonomics hazard were quite limited especially from nurses in the operating room.
Working in the operating room was not much considered even nurses had to expose to
risk environment. From the reviews , it was found that factors associated with poor

work ability, were physical activity, poor musculoskeletal capacity, older age, obesity,
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high mental work demands, lack of autonomy, poor physical work environment, and
high physical work load. The WAI was associated with individual characteristics,
lifestyle, demands at work, and physical condition. It would be lead to the objective in
this study. The operating room in Ramathibodi hospital was selected. The ergonomics

factors and the workability of nurses in operating would be determined.
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CHAPTER 111
MATERIALS AND METHODS

3.1 Study design

The study was a cross-sectional descriptive study using self-administered
questionnaire to investigate relationships of ergonomics risk factors and the work
ability among nurses in operating room, Ramathibodi hospital. It was conducted

among 144 nursing personal from 15 December 2009 to 31 January 2010.

3.2 Population and sample

The population was all of registered nurses worked in operating room,
Ramathibodi hospital as follows

1. Surgery operating room (ORS)

2. Sirikit operating room (ORSK)

3. Orthopedics operating room (OROrtho)

4. Obstetrics operating room (OROB)

5. Eye, Neck, Throat (ENT) operating room. (ORENT)

3.2.1 Sampling method

The sampling method was purposive sampling. The total number of
registered nurses in 5 units of operating room was 141 nurses. The number of nurses in
surgery operating room, Sirikit operating room, ENT operating room, orthopedics
operating room and obstetrics operating room were 42, 24, 36, 20 and 19 nurses,

respectively.

3.2.2 Inclusion criteria
The inclusion criterions for subject’s selection were established as follows.
3.2.2.1 The experience of registered nurses was at least

one year.
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3.2.2.2 The registered nurse who intended to participate
in this study

3.2.3 Exclusion criteria
Those registered nurses who worked in operating room but did not perform

nursing activity such as management team or supervisor team were excluded.
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The estimated sample size was calculated using Krejcie and Morgan equation as

follows.
n=Z*NPQ/ (¢’ (N-1) + Z *PQ)

Where

N = given population size

n = sample size

e = degree of accuracy expressed as a proportion (0.05)

Z ? =1.96 normal standard score from z-table at o =0.05 value = 1.96

P = population proportion that for table construction has been assumed to be 0.05
magnitude yields the maximum possible sample size required

Q =1-P=1-05=0.5

Then, the calculation of sample number was
n=Z*NPQ/ ( ¢*(N-1)+ Z *PQ)
=196’ 141 x 0.5x0.5/0.05*x (141 -1)+1.96 > x 0.5
=135.4164 /1.3104
~103

N= 141
n=103+10 %( loss)
n=106

The calculated sample size equaled to 106 persons and when it was
calculated for 10 % of non response rate thus the sample size became 112 people.

Therefore, the sample size should not less than 106 nurse in this study. This
study was designed to perform the purposive study covered all nurses. All of the
nurses in operating rooms were 141 and 112 questionnaires were collected from the
studied operating rooms. It meant that the number of subjects was met the requirement

in term of its accuracy.
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3.3 Materials and equipment

The general characteristics of nurses, the working conditions including
physical working environment, working characteristic and working posture and the
workability were determined in this study. The instrument for working environment
monitoring and the questionnaires for all issues related to the subject characteristic

were described as follows.

3.3.1 Instruments

Instruments for the physical environment monitoring include lux meter for
the light intensity investigation, temperature and sound level meter.

The schedule of the working environment monitoring were in the morning
shift at 8 am.-16 am., evening shift at 16-24 pm. and in the night shift at 24 pm. — 8
am. The monitoring sites were surgery operating room, Sirikit operating room,
orthopedics operating room, obstetrics operating room and ENT operating room.

Instruments for the physical environment monitoring were

1. Sound level Meter NL 20

2. Lux Meter Testo 545

3. Thermometer Testo 400

All instruments were calibrated annually.

The evaluation of physical working environment was complied with the
labor regulation by Ministerial regulations standard in the administration and
management of occupational health, safety. Health and environment to work with the

heat light and sound act 2006 (44).

3.3.2. Questionnaires
Part 1 General characteristic included age, gender, weight,
height, education level, married status, BMI, experience and exercise. Questions were
both closed—end and opened-end questions. The questionnaire was shown in the

Appendix C.
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Part 2 Working conditions

2.1 Working conditions covered working unit,
working hour and working task. Questions were both closed —end and opened end
questions . The questionnaire was shown in the Appendix C.

2.2 Questionnaire related to the working
characteristics in the operation room adapted from Benjamas Lorsuwankul (45) was
introduced to the subjects. It composed of 5 questions. The level of score consisted of
4 levels, where 1 means seldom or never , 2 means sometimes ,3 means often ,4
means always. The questionnaire was shown in the Appendix C.

Part 3 Working posture in operation room adapted from
Benjamas Lorsuwankul (45), it was introduced to all subjects and it composed of 5
questions. The level of score consisted of 4 levels, where 1 means seldom or never
,2 means sometimes , 3 means often , 4 means always. The questionnaire was shown
in the Appendix C.

Part 4 the modified basic screening tool of OSHA checklist
(46), it is introduced to identify working posture. This questionnaire described risk
factor, job performing or job task and body part associated with MSD incident. The
questionnaire was shown in the Appendix C.

Part 5 Working environment and job stress

5.1 The perception of working environment was
evaluated using physical working environment in operating room questionnaire from
Benjamas Lorsuwankul (45). 5 items are related to physical working environment. 6
items are related to chemical hazard in working environment and 4 items are
represented for the biological working environment. The level of score consisted of 4
levels, where 1 means seldom or never ,2 means sometimes ,3 means often ,4 means
always. The levels of exposure were classified into 3 levels. The questionnaire was
shown in the Appendix C. The levels of perception of working environment were
represented by good, moderately and low. The score of good was higher than X+£SD ,
whereas the score of “low” was less than X+SD. The score of moderate was in the

range of X+SD.
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Level of perception Physical working environment (Score)
Good 28-38

Moderately 21-27

Low 8-20

Level of perception Chemical working environment (Score)
Good 30-32

Moderately 24-29

Low 8-23

Level of perception Biological working environment (Score)
Good 16

Moderately 13-15

Low 4-12

Part 5.2 The 22-items Job Content Questionnaires

JCQ) was introduced to access psychological job stress at work. All questions are
based on Job Content Questionnaires JCQ, Karasek, 1985). This questionnaire showed

4-point likert scale. 1, 2 3, and 4 scale represented strongly disagrees, disagree, agree
and strongly agree, respectively. All questionnaires were ordinal scale. The questions

showed 4 component of stress based on JCQ: decision latitude from question 1-9 (9
items), psychological demands from question 10-14 (5 items), supervisor social support
from question 15-18@4 items), and coworker social support from question 19-224
items). The total score was calculated using the standardized formula. The total scores

were obtained from 22 items in a four-point rating scale as follows:
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Formula (47)
1. Decision latitude= [Q1+Q3+Q5+Q7+QI11+ (5-Q2)]*2+ [Q4+Q8+ (5-
Q6)]*4(Range: 24-96)
2. Psychological job demands = [(Q10+Q11)*3+ (15-(Q12+Q13+Q14)*2]
(Range: 12-48)
3. Job strain = Psychological job demands/ Decision latitude
4. Supervisor social support = [Q15+Q16+Q17+Q18] (Range: 4-16)
5. Coworker social support = [Q19+Q20+Q21+Q22] (Range: 4-16)
The score was classified into 2 groups by the median value to be high risk
group and low risk group.

Grouping criterion of psychological job stress was shown in the Table 3

Table 3 Criterion of psychological job stress (47)

Psychological job stress Number Possible Risk group
of items score range

1.Decision latitude 9 24-96 Low : < Median
2.Psychological job 5 12-48 High : > Median
demands

3.Job strain 0.125-2.000 High : > Median
4.Supervisor social 4 4-16 Low : < Median
support

5.Coworker social support 4 4-16 Low : < Median

Part 6 The Thai version of Workability Questionnaire (Orawan
Kaewbunchu 2009) (48). The work ability index composed of 7 parts and had totally
10 items.

The Work Ability Index (WAI) is a measuring instrument which records
the work ability of employed people (49) K. Tuomi et al., Arbeitsbewéltigungsindex—
Work Ability Index. Dortmund/Berlin/Dresden, Schriftenreihe der Bundesanstalt fiir
Arbeitsschutz und Arbeitsmedizin (2003) (40 pp.).(49). It is a questionnaire to either
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be filled in by the person questioned or by a third person, e.g. occupational health
physician during a medical examination (7). The aim of its use in companies is to
maintain, recreate and/or promote the work ability of employees. The Work Ability
Index was developed in the 1980s by Finnish occupational scientists. The WAI
includes seven dimensions of self-reported work ability:

(1) Subjective evaluation of present work ability compared, on a scale from
0 to 10 points, to the person’s best work ability ever.

(2) Subjective work ability in relation to physical and mental demands of
the job (2-10 points).

(3) Number of current diseases diagnosed by a physician (1-7 points).

(4) Estimated degree of restrictions in work due to illnesses (1-6 points).

(5) Number of illness-related days of absence over the previous year.

(6) Health problems appraised as limiting the likelihood of remaining in the
job for two more years (1-7 points).

(7) Subjective optimism, vitality and hope (i.e. attitudinal resources) (1-4
points). About half (25 points) of the maximum score of 49 come from health
problems; the rest come from subjective appraisals of work ability (20 points) and

from attitudinal resources (4 points).

Table 4 The category of work ability

Result(Score) Category Work ability action
2-27 “poor” Reinstate work ability
28 —36 “medium” Improve work ability
37-43 “good” Support work ability
44 — 49 “very good” Maintain work ability

3.3.3 Validity and reliability of instruments
3.3.3.1Validity
The questionnaires were verified by two nurses and a
physiotherapist. The questionnaires were revised according to their comments and

suggestions.
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3.3.3.2 Reliability
The questionnaires have been tried out among 30 registered

nurses worked in operating room in Somdejprapinklao hospital.

Table 5 The Cronbach’s alpha coefficients.

Questionnaires The Cronbach’s alpha coefficients
The physical environment questionnaires 0.66
The chemical environment questionnaires 0.75
The biological environment questionnaires 0.91
The working posture 0.72
The job content questionnaires 0.70
The work ability index questionnaires 0.65

Conclusion for the Cronbach’s alpha coefficients was accepted 0.60.

3.4 Data collection

The data collection started as soon as the thesis proposal met the
requirement of ethics committee of the Ramathibodi Hospital.

3.4.1. Subjects were registered nurses worked in operating room in
Ramathibodi hospital.

3.4.2. The working experience for subjects was not less than one year.

3.4.3. The requirement for the permission from the dean of Graduate
Studies and to the dean of Faculty of Medicine. The letter aimed for the permission to
perform sample collection in Ramathibodi hospital.

3.4.4. The objective of the study would be informed and the cooperation
and the participation to nurses before filling the questionnaires would be constructed.

3.4.5. The period of data collection was taken from15 December 2009 to
31 January 2010.

3.4.6. All complete questionnaires were analyzed after its return to

researcher.
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3.5 Data Analysis

All data were calculated by the Statistical Package for Social Science
program, SPSS. The confidential level was at 0.05.

3.5.1 The individual data such as sex, exercise, level of education were
determined and presented by frequency and percentage, while height, weight , BMI,
working experience, age were determined and presented by frequency, percentage,
mean and standard variation.

3.5.2 The parameters of working characteristics such as unit of work,
working task, working hour were determined and presented by frequency, percentage,
mean and standard variation.

3.5.3 The work ability category were determined and presented by
frequency, percentage, mean and standard variation.

3.5.4 The correlation between the working characteristics, working posture,
working environment and the work ability were determined by Pearson Product
Moment Correlation Coefficient.

3.5.5 The Chi-Square Test was introduced to identify the correlation
between age, working hour, working experience and workability.

3.5.6 Multiple Regression Analysis was used to determine the correlation
between the workability and the individual characteristics, working characteristics,

working posture, working environment.
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CHAPTER 1V
RESULTS OF THE STUDY

This study was a cross sectional descriptive study. The aims of this study
was to determine work ability of registered nurses in operating room in Ramathibodi
hospital and to describe the relationship between general characteristic , working task,
working posture ,working environment and their work ability. One hundred forty-one
questionnaires were sent to the subjects and one hundred twelve questionnaires were
returned to the researcher (79.44%). This study was conducted from 15 December
2009 to 31 January 2010. The subjects were nurses working in surgery operating
room, Sirikit operating room, Orthopedics operating room , Obstetrics operating
room and Eye , Neck, Throat (ENT) operating room. The result of this study
composed of 6 parts as follows.

Part 1 General characteristic of registered nurse in operating room in

Ramathibodi hospital.

Part 2 Working task of registered nurse in operating room in Ramathibodi
hospital.

Part 3 Working posture of registered nurse in operating room in
Ramathibodi hospital.

Part 4 Working environment of registered nurse in operating room in
Ramathibodi hospital.

Part 5 Work ability of registered nurse in operating room in Ramathibodi
hospital.

Part 6 Relationship of general characteristic , working task, working
posture , working environment and work ability of registered nurse in operating room

in Ramathibodi hospital.



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Industrial Hygiene and Safety) /45

4.1 General characteristics

The general characteristics included data such as group of nurse, age,
gender, weight, height, body mass index (BMI), level of education, marital status,
exercise, status of work, and experienced of work.

Table 6 demonstrates the general characteristics data of subject. The
subjects were 112 registered nurses. The most of nurses aged between 20-29 year
(50.9%), the most of subjects were female (95.5%), the most of nurses had the weight
between 40-49 kg. (42.9%) and the height between > 160 cm (51.8%). The ranges of
body mass index (BMI) were between 18.5 - 22.99 (61.6%). It showed that the
majority of the studied group demonstrated normal body mass index. The most of
nurses were single (69.6%), the majority of highest education was bachelor degree
(77.7%), the most of working experience were 1-5 year (37.5%). The registered nurse

did not perform exercise (55.4%).

Table 6 General characteristics of registered nurse in operating room

Individual factors Number (%)
(n=112)

Age (year)

20-29 57 50.9

30-39 38 33.9

>40 17 15.2
Mean £SD 31.8 £8.0
Gender

Male 5 4.5

Female 107 95.5
Height (cm.)

150-159 54 48.2

> 160 58 51.8

Mean £SD 160.2+5.4
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Individual factors Number (%)
(n=112)
Body weight (kg)
40-49 48 42.9
50-59 47 42.0
>60 17 15.2
Mean +SD 52.0+7.0
BMI
<185 28 25
18.5-22.9 69 61.6
>23 15 13.4
Mean +£SD 20.3+£2.5
Marital status
Single 78 69.6
Married 34 304
Highest education
Bachelor degree 87 7.7
Master degree 25 22.3
Experienced of work (year)
I-5 42 37.5
6-10 34 30.4
>11 36 32.2
Mean £SD 9.1£7.5
Exercise (times/weeks)
No 62 55.4
Yes (1-3) 50 44.6
Duration of Exercise (minutes/time)
No 62 55.4
10-20 17 15.2
30-60 33 29.4
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4.2 Working conditions

The working conditions data such as group of nurse, division of work,
status of work, working hour, over time of work, and time of over time in registered
nurse in operating room were investigated. The data was shown in Table 6.

Table 7 demonstrates working conditions data. It was found that the most
nurses worked in surgery operating room (33.0%), the most (78.6%),0f working status
was registered nurse 68.8% of registered nurse spent 8§ hours per day .87.5% of

registered nurse did overtime job and the most of registered nurse worked <20 hours

per week (67.9%).

Table 7 The working conditions of registered nurse in operating room.

Working conditions Number %
(n=112)
Division
Surgery operating room (ORS) 37 33.0
Sirikit operating room (ORSK) 13 11.6
ENT operating room (ORENT) 27 24.1
Orthopedics operating room(OROrtho) 17 15.2
Obstetrics operating room (OROB) 18 16.1
Status of work
Head of subdivision 24 21.4
Registered nurse 88 78.6
Working hour (hr/day)
8 77 68.8
9-16 35 31.2
Over time
No 14 12.5

Yes 98 87.5
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Working conditions Number %
(n=112)

Duration of over time (hr/wks)
NO 21 18.7
<20 76 67.9
>20 15 13.4

Mean +SD 119+ 1.1

Table 8 shows the nursing perception of working characteristics. The most

of nurses often felt that their job was challenged 56.2%. They also often considered

that the cooperation with others staff who worked in different sub-division was the

problem (55.4%).The most of nurses sometimes felt that their job show good career

path (50.9%) , and had high workload (46.4%), while 44.6% of nurses always felt that

their job was very active and suitable for them.

Table 8 Working characteristics in the operation room.

Working characteristics Seldom Sometimes  Often Always

or never (%) (%) (%)
(%)

1. Working task is challenged. 1(0.9) 28(25.0) 63(56.2) 20(17.9)

2. Working task is very active 1(0.9) 12(10.7)  49(43.8) 50(44.6)

work and really suitable for you.

3. Working of operating room is 9(8.0) 57(50.9)  37(33.0) 9(8.0)

very good for your career path.

4. Cooperation with others outside ~ 11(9.8) 25(22.3)  62(55.4) 14(12.5)

operating room is the typical

problem in operating room work.

5. Working task is high workload job, 26(23.2) 52(46.4)  32(28.6) 2(1.8)

usually perform pushing and pulling,
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4.3 Working posture of registered nurse in operating room

Table 9 shows most of nurses often performed repetitive work (57.1%),
standing in straight posture when perform scrub nurse activities (50.0%) , the material
handling or perform it for long time (48.2%), while they sometimes when straight their
legs during bending (58.0%), sitting in back straight posture during perform scrub
nurse activities (39.3%), often do static posture with no movement or perform this
posture for long time (48.2%), material handling for long distance (55.4%) , lifting
material > 4.5 kg above sitting level (42.0%), while they seldom lifting material > 16
kg above sitting level (50.0%) and raise arm above shoulder for long time. The result
dramatically shows that repetitive work and standing for long time should be the major

risk among this group.

Table 9 Working postures of registered nurse in operating room.

Seldom Sometimes Often  Always

Working postures or
never (%) (%) (%)
(Y0)
1. Perform repetitive posture. 3(2.7) 22(19.6) 64(57.1) 23(20.5)

2. Straight your leg during bending.  23(20.5) 65(58.0) 22(19.6)  2(1.8)
3. Sitting in back straight posture 27(24.1) 44(39.3) 33(29.5)  &(7.1)
during perform scrub nurse

activities.

4. Standing in straight posture when  5(4.5) 37(33.0) 56(50.0) 14(12.5)
perform scrub nurse activities.

5. Perform low bending; hands 35(31.2) 70(62.5) 6(5.4) 1(0.9)
always lower than knee for long

period of time.

6. Often raise arm above shoulder 45(40.2) 54(48.2) 13(11.6) -

for long period of time.
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Seldom Sometimes Often  Always
or
Working postures never (%) (%) (%)
(%)

7. Often perform bending forward 22(19.6) 59(52.7) 27(24.1)  4(3.6)

or perform it for long time.

8. Often twist the body and move 25(22.3) 56(50.0)  28(25.0)  3(2.7)

forward or perform it for long time.

9. Often do static posture with no 18(16.1) 54(48.2) 31(127.7)  9(8.0)

movement or perform it for long

time.

10. Often do the material handling 4(3.6) 43(38.4) 54(48.2) 11(9.8)

or perform it for long time.

11. Material handling for long 21(18.8) 62(55.4) 25(22.3)  4(3.6)

distance.

12. Lifting material > 4.5 kg above  24(21.4) 47(42.0) 3430.4) 7(6.2)

sitting level.

13. Lifting material > 16 kg above 56(50.0) 40(35.7) 14(12.5)  2(1.8)

sitting level.
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body affected by the MSD incident. The effect of repetition work among most of
nurses was at hand, wrist and arm. It was because most of their work tasks using hand,
so called the manual handling. They had to assist the operation team by taking care of
all tools for the operation task. The effect of force from lifting, pushing and pulling
was dominantly at back, trunk and hip while effect of pinching was shown at wrist,
hand and arm. The most of nurses performed awkward postures affected to leg, knee

and ankle. The vibration and contact stress mainly showed it affects at hand, wrist and

arm.

M.Sc.(Industrial Hygiene and Safety) /51

Table 10 shows risk factors of working posture for those landmarks of the

Table 10 Risk factors of worked posture for those areas of the body affected by the

musculoskeletal disorder (MSD) incident.

Body Part Associated With MSD Incident

Risk Performing job Neck/ Hand/ Back/ Leg/Knee
Factors Shoulder Wrist/Arm Trunk/Hip /Ankle
(%) (“o) (%) (%)

Repetition 1. Repeating the 56(50) 79(70.5) 68(60.7) 35(31.2)
same motion.
2. Using an input  33(29.5) 93(83) 26(23.2) 4(3.6)
device, such as a
keyboard
/mouse.

Force 3. Lifting more 36(32.1)  57(50.9) 96(85.7) 24(21.4)
than 10 kg at any
one time.
4 Pushing/pulling 30(26.8)  60(53.6) 88(78.6) 31(27.7)
with more than 10kg
5.Pinching an 15(13.4)  98(87.5) 6(5.4) 1(0.9)
unsupported object

weighing I kg
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Body Part Associated With MSD Incident

Risk Performing job Neck/ Hand/ Back/ Leg/Knee
Factors Shoulder Wrist/Arm Trunk/Hip /Ankle
(%) (%) (%) (%)

6. Repeatedly 48(42.9) 77(68.8) 63(56.2) 44(39.3)
raising or

Awkward working with the

Postures hand above the
head, the elbow
and above the
shoulder.
7 Kneeling or 11(9.8) 9(8) 37(33) 89(79.5)
Squatting.
8. Working with 65(58) 86(76.8) 79(70.5) 24(21.4)
the back, neck or
wrists bent or
twisted.

Contact 9. Using the hand  12(10.7) 69(61.6) 17(15.2) 75(67)

Stress or knee.

Vibration 10. Using 25(22.3) 91(81.2) 12(10.7) 4(3.6)

vibrating tools or

equipment that
typically has
moderate

vibration level.
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4.4 Working environment of registered nurse in operating room

The perception of physical working environment of registered nurse in
operating room was shown in Table 11. It was evaluated that the level of perception
of physical working environment and chemical working environment was at the
moderate level, while biological working environment was at good level for 61.6%,

54.5%, and 43.8% respectively.

Table 11 Level of perception to working environment of registered nurses.

Level of perception

Working environment Good Moderately Low
(%) (%o) (%0)

Physical working 26 69 17
environment (23.2) (61.6) (15.2)
Mean(SD)=2.08(0.62)
Chemical working 31 61 20
environment (27.7) (54.5) (17.9)
Mean(SD)=2.09(0.67)
Biological working 49 32 31
environment (43.8) (28.6) (27.7)

Mean(SD)=2.16(0.83)
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4.4.1 Physical working environment of registered nurse in operating

room

Table 12 shows the perception of physical working environment of
registered nurse in operating room. The most of nurses often considered that the
physical working environment such as temperature, light and the level of sound were
in appropriate condition. The equipments to protect noise were not sufficiency

provided (47.3%) whereas the equipment for X-rays was sufficiency provided

(58.9%). The waste treatment was always well performed (59.8%).

Table 12 The perception of physical working environment of registered nurse.

Physical working Seldom Sometimes  Often Always
environment /never (%) (%) (%)
(%)

1. Temperature was 1(0.9) 35(31.2) 48(42.9)  28(25.0)
appropriate.
2. Light was appropriate 1(0.9) 16(14.3) 48(42.9) 47(42.0)
3. Level of sound was at 1(0.9) 21(18.8) 58(51.8)  32(28.6)
proper level.
4. Protective equipments 53(47.3) 30(26.8) 18(16.1) 11(9.8)
such as earplug were
provided sufficiency.
5. Equipment to protect X- - 14(12.5) 66(58.9) 32(28.6)
ray was provided
sufficiency.
6. Ventilation was 7(6.2) 28(25.0) 39(34.8)  38(33.9)
functioned appropriately.
7. Floor in the operating 1(0.9) 8(7.1) 54(48.2)  49(43.8)
room is clean and safety.
8. Provide waste treatment 1(0.9) 5(4.5) 39(34.8) 67(59.8)

appropriately.
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The result of the monitoring of level of sound, light and temperature in
operating room was shown in Table 13. The level of sound, light and temperature were
within the standard complied by the Ministerial regulations standard in the
administration and management of occupational health , safety and Health and

environment to work with the heat light and sound act 2006.

Table 13 Level of sound, lighting and temperature in operating room at surgery and

orthopedic.
Department Sound (dBA) Light (Lux) Temperature
°O
Orthopedic
Room 2 50.7 1,493 18.5
Room 3 47.6 1,575 19.7
Room 4 61.2 1,520 19.2
Room 5 51.8 1,230 18.4
Surgery
Room 1 (Endoscope) 61.3(*90.5) 635 18.4
Room 2 (Cystoscope) 56.4(*85.4) 630 18.2
Room 3 (Urological) 54.3 655 17.7
Room 4 (Neurological) 58.6 586 17.2
Room 5(Cardiovascular) 52.7 724 19.1
Room 6 (Plastic) 65.5 852 17.8
Room 7 (Plastic) 60.4 810 20.8
Room 8 (General) 57.3 711 19.5
Room 9 (Hepatology) 62.7 715 18.3
Room 10 (Pediatric) 56.8 776 22.4
Room11(Emergency) 53.5 720 19.8
Instrument 65.6 894 19.4
Cleaning 67.5(*89.6) 553 21.6

* It was blowing instrument
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4.4.2 Chemical working environment of registered nurse in operating room

The questions related to the use of chemicals in operating room with
provide good labeling, good chemical storage, no bad smell in operating room,
provide glasses to protect chemical spillage, glove to protect chemical and blood
exposure, provide non-powder glove for nurse who has allergic to powder, provide
shoe to protect chemical and blood were introduced. Table 14 shows the perception of
chemical working environment of registered nurse in operating room. The provide
good labeling of chemical always considered (65.2%). Most of the nurses felt that the
operating room had no smell. The personal protective equipment such as glove and

shoes were well provided to all nurses.

Table 14 The perception of chemical working environment of registered nurse.

Chemical working Seldom /never Sometimes  Often Always
environment (%) (%) (%) (%)

1. Provide good labeling of chemical. 1(0.9) 5(4.5) 33(29.5) 73(65.2)
2. Provide good chemical storage. - 4(3.6) 34(30.4) 74(66.1)
3. No bad smell in operating room. 12(10.7) 31(27.7)  38(33.9) 31(27.7)
4. Good chemical handling. - 11(9.8) 48(42.9) 53(47.3)
5. Provide glasses to protect 5(4.5) 20(17.9)  43(38.4) 44(39.3)
chemical spillage.
6. Glove to protect chemical - 2(1.8) 19(17.0) 91(81.2)
and blood exposure.
7. Provide non-powder glove - 5(4.5) 23(20.5) 84(75.0)
for nurse who has allergic to
powder.
8. Provide shoe to protect 9(8.0) 21(18.8)  37(33.0) 45(40.2)

chemical and blood.

4.4.3 Biological working environment of registered nurse in operating room
The content of the questionnaires covered provide disinfection properly,

use antibacterial solution after the operation, apply standard precaution to all patients
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who are going to be operated, provide the evaluation for contamination. Table 15
shows the perception of biological working environment of registered nurse in
operating room. The compliance of standard precaution to all patients always well
performed (71.4%). The practices found in the operating room were provide
disinfection properly; use antibacterial solution after the operation and provide the
evaluation for contamination were seldom considered (1.8%, 0.9%, and 1.8%,

respectively).

Table 15 The perception of biological working environment of registered nurse.

Biological working Seldom /never  Sometimes Often Always
environment (%) (%) (%) (%)

1. Provide disinfection 2(1.8) 7(6.2) 41(36.6) 62(55.4)
properly.
2. Use antibacterial 1(0.9) 4(3.6) 36(32.1) 71(63.4)
solution after the
operation.
3.Apply standard precaution - 5(4.5) 27(24.0)  80(71.4)
to all patients who are going
to be operated.
4.Provide the evaluation 2(1.8) 10(8.9) 37(33.0)  63(56.2)

for contamination.

4.4.4 Psychological job stress of registered nurse in operating room

The psychological job stress aspect of nurses is showed in Table 16.
The psychological job stress included decision latitude, psychological job
demand, job stress and supervisor social support and co-worker support were

analyzed. High decision latitude (51.8%), and high psychological job demands

(42.0%) were found. Its ratio showed low job stress among this group (54.5%). The
supervisor social support and co-worker support were high with 61.6% and 83.9%,

whereas the co-worker support demonstrates highest percentage.
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Table 16 Psychological job stress of registered nurse in operating room (n=112).

Psychological job stress Number %
(n=112)

Decision Latitude (24-96)

Low (<72) 54 48.2

High (>72) 58 51.8
Mean (SD) 71.7(6.9)
Psychological job demand (12-48)

Low (<17) 65 58

High (>17) 47 42
Mean ( SD) 17.7(3.7)
Job stress (0.125-2.000)

Low(<0.25) 61 54.5

High(>0.25) 51 45.5
Mean ( SD) 0.3(0.05)

Supervisor social support 4-16)

Low (<12) 43 38.4

High (>12) 69 61.63
Mean (SD) 11.6(2.1)
Coworker social support (4-16)

Low (<12) 18 16.1

High>12) 94 83.9

Mean ( SD) 12.5(1.4)
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4.5 Work ability of registered nurse in operating room in

Ramathibodi hospital.

4.5.1 Category of work ability registered nurse in operating room in
Ramathibodi hospital

The workability could be classified into 4 groups according the score
obtained from the work ability questionnaire. Table 17 shows category of work ability
of registered nurse. The most of nurses, 62.5% showed good work ability. There was

only one nurse showed poor work ability (0.9%).

Table 17 Category of work ability among registered nurse in operating room

,Ramathibodi hospital.
Category Result Number % of
(n=112) Nurses
Poor 7-27 1 0.9
Medium 28-36 26 23.2
Good 37-43 70 62.5
Very good 44-49 15 13.4

Mean(SD)= 39.3(4.3)
Min - Max = 26-48

4.5.2 Work ability of registered nurse in operating room in 7 parts

The content of work ability covered 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 two years from
now, mental resources (enjoying daily tasks, activity and life spirit, optimistic about

the future). Table 18 shows work ability of registered nurses in 7 parts. The part 6
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which mentioned on own prognosis of work ability in two years from now shows
highest percentage (88.4%).The lowest percentage (69.1%) was shown in part 3 ,
number of current diseases diagnosed by a physician. The estimation work impairment
due to diseases, the sick leave during the past year and mental resources which
covered enjoying daily tasks, activity and life spirit, optimistic about the future

showed high percentage, 85.2%, 85.8% and 87.7%, respectively.

Table 18 Work ability of registered nurses in 7 parts.

Work ability Normal score Mean SD
(“o)

1.Current work ability compared with the 0-10 7.83 1.13
lifetime best. (78.3)
2.Work ability in relation to the demands 2-10 7.5 1.12
of the job. (75.0)
3. Number of current diseases diagnosed by 1-7 4.84 2.12
a physician. (69.1)
4. Estimated work impairment due to 1-6 5.11 0.67
diseases. (85.2)
5. Sick leave during the past year 1-5 4.29 0.64
(12months). (85.8)
6. Own prognosis of work ability two years 1-7 6.19 1.39
from now. (88.4)
7.Mental resources (enjoying daily tasks, 1-4 3.51 0.68
activity and life spirit, optimistic about the (87.7)

future).
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Table 19 demonstrates 10 diseases frequently found in registered nurses in
Ramathibodi hospital. The occurrences of 51 diseases were asked in the work ability
questionnaire. The first rank of disease was repeated infections of the respiratory tract
include tonsillitis, acute sinusitis and acute bronchitis (22.3%). The second rank of

disease was gastric or duodenal ulcer (12.5 %.).

Table 19 Ten diseases found in registered nurses Ramathibodi hospital.

Disease Number %
(n=112)
1. Repeated infections of the respiratory tract (also 25 22.3

tonsillitis, acute sinusitis, acute bronchitis).
2. Gastric or duodenal ulcer. 14 12.5
3. Disorder of the upper back or cervical spine, repeated 12 10.7

instances of pain.

4. Anemia 12 10.7
5. Gastritis or duodenal irritation. 10 8.9
6. Injury from accidents at arm/hand. 9 8
7. Injury from accidents at leg/foot. 9 8
8. Allergic rash, eczema. 8 7.1
9. Urinary tract infection. 7 6.2
10. Disorder of the lower back, 7 6.2

repeated instances of pain.
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4.6 The relationship between individual factors, working conditions,
working characteristics, working posture, working environment and

the work ability.

4.6.1 The relationship between individual factor, working conditions
and work ability in registered nurse in operating room.

The Chi-Square Test was introduced to identify the correlation between
age, working hour, working experience and the work ability. Table 20 shows the
relationship between individual factor and work ability in registered nurse in operating
room. It was shown that age was significantly associated with work ability. (p = 0.04).
Gender, height, weight, BMI, highest education, marital status, experienced of work
and exercise demonstrated no significant association with the work ability. Table 20
shows the relationship between working condition and work ability in registered nurse
in operating room. It was shown that division , working hour, overtime work and

status of work demonstrated no significant association with the work ability.

Table 20 The relationship between individual factors and the work ability in registered

nurse in operating room.

Level of work ability

Individual Poor , Medium Good ,very good Total p-value

Factor Number %  Number %  Number %
Age(Year)
20-29 10 17.5 47 82.5 57 100 0.04*
30-39 9 23.7 29 76.3 38 100
>40 8 47.1 9 52.9 17 100
Gender
Male - - 5 100 5 100 0.33
Female 27 25.3 80 74.7 107 100
Height (cm)

150-159 14 259 40 74.1 54 100 0.82
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Level of work ability

Individual Poor , Medium Good ,very good Total p-value

Factor Number % Number %  Number %
> 160 13 22.4 45 77.6 58 100
Weight(kg)
40-49 11 22.9 37 77.1 48 100 0.85
50-59 11 23.4 36 76.6 47 100
> 60 5 29.4 12 70.6 17 100
BMI
<18.5 6 21.4 22 78.6 28 100 0.91
18.5-22.9 17 24.6 52 75.4 69 100
>23 4 26.7 11 73.3 15 100
Highest education
Bachelor 21 24.1 66 75.9 87 100 0.99
degree
Master 6 24 19 76 25 100
degree
Marital status
Single 22 28.2 56 71.8 78 100 0.15
Married 5 14.7 29 85.3 34 100
Experienced of work (year)
1-5 8 19.1 34 80.9 42 100 0.28
6-10 7 20.6 27 79.4 34 100
>11 12 333 24 66.7 36 100
Exercise (weeks)
No 17 27.4 45 72.6 62 100 0.38
Yes (1-3) 10 20 40 80 50 100
Duration of exercise (minute)
No 17 27.4 45 72.6 62 100 0.49
10-20 2 11.8 15 88.2 17 100
30-60 8 24.2 25 75.8 33 100

*=Significant difference at p<0.05
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Table 21 The relationship between working conditions and the work ability in

registered nurse in operating room.

Level of work ability
Working Poor, Medium Good ,Very Total p-
conditions good value
Number %  Number %  Number %
of of of
nurses nurses nurses

Division
ORS 6 16.22 31 83.78 37 100 0.16
ORSK , OR Ortho 6 20.0 24 80.0 30 100
ORENT,OR OB 15 33.33 30 66.67 45 100
Working hour(hr/day)
8 17 22.08 60 77.92 77 100 0.48
9-16 10 28.57 25 71.43 35 100
Overtime work
No. 1 7.14 13 92.86 14 100 0.18
Yes. 26 26.53 72 73.47 98 100
Duration of overtime (hr/weeks)
No. 5 23.81 16 76.19 21 100 0.91
<20 19 25.0 57 75.0 76 100
>20 3 20.0 12 80.0 15 100
Status of work

Head of room 5 20.83 19 79.17 24 100 0.79

Registered nurse 22 25.0 66 75.0 88 100

*=Significant difference at p<0.05
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4.6.2 The correlation between working characteristics, working
posture, working environment and the work ability.

The correlation between working characteristics, working posture, working
environment and the work ability were determined by Pearson Product Moment
Correlation Coefficient. Table 22 shows that working characteristics, working posture
and physical working environment had low relationship with the work ability, while

psychological job demand and job stress revealed negative relationship.

Table 22 The correlation between working characteristics, working posture, working

environment and the work ability.

Variables Work ability (7-49)

Pearson ’s correlation  p-value

(r)

Working task (5-20) 0.22 0.02*
Working posture (13-52) 0.23 0.01*
Physical working environment (8-38) 0.19 0.04%*
Chemical working environment (8-32) 0.17 0.07
Biological working environment (4-16) 0.15 0.12
Working Psychological

Psychological Job demand(12-48) -0.22 0.02%*
Decision Latitude (24-96) 0.13 0.18
Job stress(0.125-2) -0.29 0.01*
Supervisor social support (4-16) 0.14 0.15
Coworker social support (4-16) 0.17 0.07

*=Significant level at p< 0.05
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6.3 The correlation between the workability and the individual
characteristics, working characteristics, working posture, working

environment.
The correlation between individual characteristics, working characteristics,
working posture, working environment and the work ability were determined by

Multiple Regression Analysis. The jobs strain showed significant association with the

work ability (Table 23).

Prediction formula

WAI =45.243-24.259 job strain

Job strain was found to show an influence on work ability with the value of
Multiple- regression coefficient of -24.259 and job strain can predict 7.4 percent of

work ability.

Table 23 The correlation between the workability and the individual characteristics,

working characteristics, working posture and working environment.

Variable b Beta t p-value

(Constant) 45.243 19.772 .000

Job strain -24.259 -0.273 -2.680 .009
R*=0.074 F=7.18 Sig <0.05

*=Significant level at p< 0.05
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CHAPTER V
DISCUSSION

The aims of this study was to determine work ability of registered nurses in
operating room in Ramathibodi hospital and to describe the relationship between
general characteristics , working task, working posture ,working environment and their
work ability. The questionnaires were introduced for the investigation of the level of
work ability and to the ergonomic risk factor. One hundred forty-one questionnaires
were sent to the subjects and one hundred twelve questionnaires were returned to the
researcher (79.44%). The Cronbach’s alpha coefficients for the environment
questionnaires including physical, chemical and biological hazard determining on the
posture of nursing, work ability index questionnaires and the job content
questionnaires were 0.66, 0.75, 0.91, 0.72, 0.65,and 0.70, respectively. The results
would be discussed in 2 parts in order to response to 2 objectives as follows.

1. To determine the category of work ability among registered nurses in
operating room in Ramathibodi Hospital.

2 To determine the relationship of ergonomic risk factors and work ability

among nurses in operating room, Ramathibodi Hospital.

5.1 Discussion of the study design

5.1.1 Personal error as the research method is designed to evaluate
ergonomic risk factors and the level of work ability using self-administered
questionnaires. The data collected is inherently subjective. This may cause information

bias errors. It would be the limitation of this study.

5.1.2 Instrument error the self-administered questionnaires were used to
assess both dependent and independent variables. These questionnaires were reviewed

by experts for the content validity. The improvements were performed according to
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their suggestion. The reliability test was done in 30 nurses in operating room in

Somdejprapinklao hospital.

5.2 Discussion of the study results

5.2.1 The determination of Work Ability

All data were analyzed by descriptive statistic and presented as the

percentage, frequency, mean and standard deviation (SD).

The level of work ability among registered nurses in operating room in
Ramathibodi Hospital is described. The most of nurses (62.5%) showed good work
ability, very good work ability (13.4%), medium work ability (23.2) and poor work
ability (0.8%) (Table 17). The findings were agreed with the study of Kuprasit K. (29).
They investigated job characteristics, anger, and emotion exhaustion related to work
ability among professional nurses in general hospitals under the Ministry of Public
Health. The results showed that more than half of the professional nurses (55.6%) had
good work ability. The results in this study were also agreed with the study of Nicole
Majery (35) on health care workers. The mean score of work ability index on health
care workers for 40.27 was report in her study, while 39.28 was found in this study.
Kuprasit K (29) found that more than half of the professional nurse ,55.6%,showed
good work ability, only 2.2% perceived low work ability. Donatella Camerino (50)
found WALI scores of nurses were lowest for the Polish and French subjects (36.3-
37.8) and highest score was found in the Dutch group (41.4). The result was also
similar to Costa, et al. (51), who found that most of health care worker surveyed had a
good work ability level (49.7%). The range of WAI score found in this study was 26-
48. It was noticed that the minimum score was higher that those of European’s study
as the average of minimum score equal to 7. The cause might be most of the subject
were female which was similar to those studies. It was mentioned in NEXT-Study, the

mean WAI scores showed significant different across countries. Factors such as
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gender, age and type of institution played an important role in explaining differences
in WAI scores. The similar result found in this study such as the gender-related in the
aspect of muscular mass to serve the high physical workloads is very common in the

nursing profession.

5.2.2 The relationships of ergonomics risk factors and work ability
Four specific hypotheses were established to reveal the relationships of
ergonomics risk factors and the work ability as the following:
5.2.2.1 Individual factors would be associated with work
ability among nurses in operating room, Ramathibodi Hospital.
5.2.2.2 Working condition would be associated with work
ability among nurses in operating room, Ramathibodi Hospital.
5.2.2.3 Working posture factor would be associated with work
ability among nurses in operating room, Ramathibodi Hospital.
5.2.2.4 Working environment factor would be associated with

work ability among nurses in operating room, Ramathibodi Hospital.

5.2.2.1 General characteristics

The general characteristics in this study showed that age was significantly
associated work ability (Table 20). The results of Monteiro MS. (41) showed that
work ability decreased significantly with age among the public health women. The
younger group had higher scores on the work ability index than the older age groups,
except for mental resources. The logistic regression analysis showed that higher age
was significantly associated with reduced work ability. Raija Gould (39) showed that
also among the healthy the work ability limitations increased with age. The weight,
height, BMI, education level, marital status, work experience and exercise showed no

significantly association to the work ability (Table 20). Chiu MC (38) investigated the

work ability and its relationship with quality of life for the clinical nurses in Taiwan.
The survey was done among 1534 nursing professionals from 8 different hospitals.
Work ability of nurses increased with age until after the age of 45. Personal health

condition and physical workload were major factors contributing to the decline of the
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perceived work ability for senior nurses. For young nurses, the mental demands of
work was a critical influence on their work ability. Moreover, work ability of nurses
varied among hospital type and department. T.I.J. van den Berg (33) reviewed the
effects of work-related and individual factors on the Work Ability Index. In total, 20
studies were included with 14 cross-sectional studies and six longitudinal studies.
Factors associated with poor work ability, as defined by WAI, were 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. It was demonstrated the work ability associated with older age in

many studies, but it must be noticed that the subjects were not only the nurses.

5.2.2.2 Working task

The working task in this study showed that different divisions of work,
status of work, working hour, over time of work, and time of over time were no
significantly associated work ability. Working characteristics were significantly
associated work ability (p=0.02). The result in this study was similar other studies K.
Tuomi,(19) who showed that good work ability was associated with a high quality of
work and the enjoyment of staying in one’s job. Jan Sandqvist (52) studied on the
Instruments Assessment of Work Characteristics which was an observation
instrument. It suggested that client has to use different working skills to perform a

work task in an efficient and appropriate way.

5.2.2.3 Working posture

The working posture covered standing, sitting, lifting, pushing and
awkward posture. Most of nurses often performed repetitive work, standing in straight
posture when perform scrub nurse activities , the material handling or perform it for
long time , while they sometimes straighttheir leg during bending, sitting in back
straight posture during perform scrub nurse activities. The working posture were
significantly associated with work ability (p=0.01). The result in this study was agreed
with Tuomi K (24). It showed that the deterioration in work ability was explained by a

model which included a decrease in recognition and esteem at work, decrease in
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workroom conditions, increase in standing at work, and decrease in vigorous leisure-
time physical exercise .T.I.J. van den Berg( 33) described the poor work ability in term
of WAL Its characteristic was 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 were
involved in WAL M. Estryn-Behara demonstrated the dissatisfaction with physical
working conditions and the necessity to maintain uncomfortable postures were the
second group of factors with a strong influence on a low WAI. The absence of time for
sports or leisure remained strongly linked with a low WAI after an adjustment to the

other risk factors.

5.2.2.4 Working environment

Working environment would be explained as physical environment and
psychological environment.

5.2.2.4.1 This study showed physical environment was significantly
associated work ability (p=0.04). The results in this study were similar to Raija and
Tuomi’s. (39, 23) the impact of work ability would be shown by mental symptoms and
musculoskeletal disease. Among the work stressors, high physical demands at work,
poor physical work environment, and lack of freedom were associated with impaired
work ability. Xu B, Yang H, Chen B, Ni Z showed that physical environment
correlated inversely with the work ability. Chiu M.C. (38) demonstrated that the work
ability of nurses was strongly associated with the quality and safety of the work
environment and leisure time management. T.I.J. Van den Berg (32) revealed that the
WAI was associated with the physical conditions. Lell Sell (34) described the
probability of reporting reduced work ability 10 years later was significantly increased
by exposure to high noise , working with neck or hands bent , having no formal
education and if belonging to an older age group.

5.2.2.4.2 Working psychological environment in this study showed
psychological job demand and job stress were significantly associated work ability
(p=0.02 and p=0.00). The job strain was found to have influence work ability .The job
strain can predict 7.4 percent of work ability (p<0.05).The results in this study were
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agreed with the study of Lell Sell (34). A high level of social support increased the
probability of a high positive evaluation of the work ability in 5 years later and a high
level of predictability in terms of being informed about decisions that concern the
work place increased the probability of a more positive evaluation of the work ability
in 10 years later. Chiu MC (38) revealed that the mental demands of work were a
critical influence on their work ability. Raija Gould, (39) demonstrated that the group
of no illnesses poor work ability was linked with stress, job insecurity and problem of
work community and supervisory work. While good WA of the long-term sick was
connected with good education and a rewarding job. Tuomi K (19) showed that good
work ability was associated with a high quality of work and the enjoyment of staying

in one’s job. It also predicted active and meaningful retirement.

5.3 Limitation of study

This study was designed to investigate work ability of registered nurses in
operating room in Ramathibodi hospital and to describe the relationship between
general characteristic, working task, working posture, working environment and their
work ability. The limitation of this study might be the personal bias in operating room

in Ramathibodi hospital.

5.4 Suggestion for future study

5.4.1 The comparison between registered nurse in operative room at private
hospital and in public hospital should be conducted because the working environment
in private and public hospital might be different. The anger, satisfaction, sleep, shift
work, turn over rate and MSDs with work ability should be taken into consideration as
the independent variables in this study.

5.4.2 The work ability approach is new concept for Thailand therefore the
study in other groups of population such policeman, soldier, teacher, doctor, engineer,
factory and accountant is necessary to investigate their work ability and the

relationship of ergonomics risk factor.
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CHAPTER VI
CONCLUSION

6. Conclusion

This study was a cross-sectional designed study using a self-administered
questionnaire to investigate the work ability of registered nurses in operating room in
Ramathibodi hospital and to describe the relationship between general characteristic,
working task, working posture, working environment and their work ability. One
hundred forty-one questionnaires were sent to the subjects and one hundred twelve
questionnaires were returned to the researcher. The response rate was 79.44%. This
study was conducted from 15 December 2009 to 31 January 2010. The subjects were
nurses working in surgery operating room, Sirikit  operating room, Orthopedics
operating room , Obstetrics operating room and Eye , Neck, Throat (ENT) operating
room. The category of work ability and the factors related to their work ability would

be concluded in this chapter.

6.1 The Category of Work Ability

Most of nurses (62.5%) showed good work ability, very good work ability
(13.4%), medium work ability (23.2%) and poor work ability (0.8%)

as shown in Table 24.
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Table 24 Category of Work Ability .

Category Very Good Good Medium Poor
Work Ability Work Ability Work Ability Work Ability

Number of

registered 15 70 26 1
nurses

Percentage 13.4% 62.5% 23.2% 0.9%

6.2 The relationships of ergonomics risk factors and work ability

6.2.1 General characteristic

The general characteristic included gender, weight, height, education level,
married status, BMI, experience and exercise were determined in this study. The age
of registered nurses was only one factor showed significantly associated with the work

ability (p<0.04).

6.2.2 Working task

The division of work, status of work, working hour, over time of work, and
time of over time were not significantly associated with work ability, while, working
characteristics such as challenge, very active work and really suitable, cooperation

with others outside and workload job were significantly associated with work ability

(p=0.02).
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6.2.3 Working posture

The working posture covered standing, sitting, lifting, pushing and
awkward posture. Most of nurses often perform repetitive work, standing in straight
posture when perform scrub nurse activities , the material handling or perform their
duties for long time , while they sometimes straight their legs during bending, sitting
in back straight posture during perform scrub nurse activities. The working posture

was significantly associated with work ability (p=0.01).

6.2.4 Working environment

The working environment would be explained as physical environment and
psychological environment. It could be concluded that physical environment was
significantly associated work ability (p<0.04). Working psychological environment in
term of the psychological job demand and job stress were significantly associated with
work ability at p=0.02, p=0.00, respectively. The job strain was found to influence
their work ability. The job strain can predict 7.4 percent of work ability (p<0.05).

Recommendation

The work ability among registered nurses in Ramathibodi hospital could be
enhanced by the improvement of working conditions and the psychological at work.
The ergonomics intervention could be introduced to avoid awkward posture and to
reduce muscular workload. The working characteristics must be taken into account.
The training on ergonomics should be provided for all hospital staffs. The hospital
management related the occupational health policy should covere ergonomics issues to
prevent occupational health problem and injures.

The curriculum of professional nurse should contain the patient handling,
for example; standing, sitting, lifting, pushing and awkward posture. Most of nurses
often perform repetitive work, standing in straight posture and transferring. The course
content should include the practice of patient handling and good working posture. The
exercise performing should be encouraged to improve the muscular strength. The

physical working environment could be focused on the management of physical
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environment for example the control of temperature and lighting intensity, the
intervention of personal protective equipment such as the ear plug and the equipment
for x-ray protection. The encouragement on better working atmosphere or team work
construction should be considered.
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APPENDIX A
LIST OF EXPERTS

The name of qualified persons who examined the validity of the instrument of this
study

1.Assoc.Prof.Ph.D. Surintorn Klampakorn

Lecture of Public Health Nursing.

Faculty of Public Health, Mahidol University

2. Asst.Prof. Seweangkaew Tengkeattrakul
Lecture of Nursing Science.

Faculty of Medicine Ramathibodi Hospital, Mahidol University

3. Ph.D. Keerin Mekhora
Lecture of Physical Therapy.
Faculty of Physical Therapy, Mahidol University
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APPENDIX B
INFORMATION SHEET AND CONSENT FORM
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Fac. of Grad. Studies, Mahidol Univ.

NAME

DATE OF BIRTH

PLACE OF BIRTH
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POSITION & OFFICE

HOME ADDRESS

M.Sc.(Industrial Hygiene and Safety)/113

BIOGRAPHY

Miss Umarat Kaewcharern

28 September 1981

Nakornsrithammarat, Thailand

Mahidol University,2004:

Faculty of Medicine Ramathibodi
Bachelor of Nursing Science
Mahidol University, 2010:
Master of Science
Industrial Hygiene and Safety
2004 - Present
Ramathibodi Hospital
Bangkok, Thailand

Position: Registered Nurse in operating

room

270 Faculty of Medicine Ramathibodi
Hospital, Mahidol University, Rama 6,

Ratchathewi, Bangkok 10400
Tel. 087-9209843





