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Background: The aims of the analysis were to describe the prevalence and types of adverse effects on occupational health
of hospital personnel, and to examine their relationship to the hospital working environment. Methods: Data were analyzed
from a 2002 pilot project “Taiwan Hospital Health Promotion Program: A Medical Center Initiative”. The study sample
consisted of 649 hospital personnel (response rate of 81.3%) in Taipei. The effects of three different health-affecting aspects
of the working environment—physical environment, exposure to chemical agents, and usage of protective devices—were
used as predictive variables for the perception of adverse health effects in hospital personnel. Results: 73.1% of hospital
personnel reported adverse occupational health effects within one year. The main types of discomfort reported were
(prevalence): neck/upper shoulder pain (39.9%), fatigue (38.9%), lower back pain (27.7%), headache (26.9%), eye
discomfort (24.9%), throat irritation (22.3%), wrist discomfort (19.3%), nose discomfort (18.1%), and varicose veins (10.9%).
A multiple logical regression model indicated that those personnel who perceived that they were exposed to health-affecting
physical environments were more likely to perceive adverse health effects (OR = 3.11, 95% CI = 2.01-4.82) than those who
did not consider that they were exposed to such physical environments. Conclusions: The hospital should adjust the
provisional health and safety programs and strategies to the specific context and conditions of the physical environment of
the hospital to improve the health and well-being of hospital personnel.

Key words: Occupational health discomfort, health and safety, physical environments, hospital personnel, health service
management.

INTRODUCTION

The dramatic changes and improvements in technology
that have taken place in the working environment during
recent decades have resulted in emerging risks in the field
of occupational health and safety1. The Fourth European
Working Conditions Survey showed that in 2005, 20% of
workers from the 15 European member states believed that
their health was at risk because of work-related stress and

reported muscular pains2. In the Netherlands, statistics
indicated that in 2001 psychological and musculoskeletal
disorders each caused about 22% of the total costs of work-
related sick leave and disability. In the same year, German
data indicated that the estimated economic cost of these
disorders was approximately €3,000 million3.

Health and safety at work is not only essential for
employees’ well-being but is a vital economic factor for
enterprises and countries as a whole4,5. Workers in healthcare
settings comprise a vulnerable group for adverse health
effects in the workplace and need to be protected. They
usually perform the most stressful jobs, staying indoors in
air conditioning all day with potential exposure to toxic
chemical agents, and are also at risk from shift work and
unpredictable working hours that will increase the risk of
occupational fatigue and injuries6. Providing a risk assess-
ment is one method for evaluating the circumstances of
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employees working in healthcare settings. Although the
concept of the need to identify and anticipate emerging
risks related to occupational safety and health in healthcare
settings has been emphasized recently by modern healthcare
management, few studies focus on safety and health issues
for hospital personnel, particularly in Taiwan. More re-
search is needed to identify specific risk factors in these
working environments.

Providing a comprehensive picture of perceived ad-
verse health effects in hospital personnel and their risk
factors will prompt healthcare organizations to examine
the effects of the workplace environment on the health and
safety of their employees. These data will allow the devel-
opment of new solutions for occupational health and safety
in hospitals in order to adequately manage the changes in
the working environment. Therefore, the purpose of this
paper is to provide a general picture of the perceived
adverse health effects of the workplace for hospital
personnel, particularly by describing the prevalence and
types of occupational discomfort reported, and to examine
their relationship to the hospital working environment.

METHODS

As part of a pilot project initiated by the first Taiwan
Hospital Health Promotion Program in 2002, study partici-
pants were recruited from personnel records of the study
hospital, a medical center in Taipei7. Subjects were strati-
fied by job category selected systematically for the study
according to the proportion of each category present in the
hospital. A study sample of 798 employees was selected
and data were collected by a structured questionnaire that
was completed by each employee8,9. The final analyzed
sample consisted of 649 hospital personnel (response rate
of 81.3%). We found that there was no statistical differ-
ence in job category between respondents and nonrespon-
dents, suggesting that the responding subjects are a good
representation of the population of the study hospital.
Specifically, the sample included all categories of hospital
personnel: physician, nurse, pharmacist, medical technician,
administrative staff, and other staff. Self-report structured
questionnaires were distributed to the study participants.
To guarantee anonymity, the completed questionnaire
could be returned by each working unit collectively instead
of individually. For data analysis, the collected data were
coded and analyzed using SPSS (version 10.0) for Windows.
Demographic variables (i.e., age, sex, education, marital
status, job category, and working experience) were in-
cluded as control variables that could be expected to
confound the relationship between working environment

and the outcome variable (perceived adverse health effects).
We used three different health-affecting aspects of the
working environment that were potentially modifiable by
the health policy approach in the workplace — physical
environment, exposure to chemical agents, and usage of
protective devices — as predictive variables for the per-
ceived adverse health effects among hospital personnel.

RESULTS

Perceived Adverse Occupational Health Effects among
Hospital Personnel

Table 1 shows that 73.1% of hospital personnel per-
ceived an adverse work-related health effect within one
year. The main types of adverse effect were related to
musculoskeletal disorders or sensory ailments such as
(prevalence): neck/upper shoulder pain (39.9%), fatigue
(38.9%), lower back pain (27.7%), headache (26.9%), eye
discomfort (24.9%), throat irritation (22.3%), wrist dis-
comfort (19.3%), nose discomfort (18.1%), and varicose
veins (10.9%). More than one in five (20.9%) of those who
perceived adverse health effects did not report or discuss
their ailments with others. The remaining 79.1% chose to
report or discuss the ailments with the following: colleague

Table 1. Perceived work health discomforts among hospi-
tal personnel

Characteristics of health discomforts Number Percent

Perceived work health discomforts (N=642)
    No
    Yes
Types of perceived work health discomforts (N=642) 　
    Discomfort of neck, upper shoulder
    Fatigue
    Low back pain
    Headache
    Discomfort of eyes
    Throat irritation
    Wrist discomfort
    Nose discomfort
    Varicose vein
    Difficult to concentrate at work
    Ear itchy & discomfort
    Other
Whom to report or discuss the work health discomfort (N=469) 　
    No one
    Colleague
    Family member
    Friends
    Professional within the hospital
    Supervisor
    Professional outside the hospital
    Other
Solving status of the work health discomfort (N=469) 　
    Yes
     No

173
469

256
250
178
173
160
143
124
116
70
50
11
44
　

98
26

164
148
136
49
14
4

200
245

26.9
73.1

39.9
38.9
27.7
26.9
24.9
22.3
19.3
18.1
10.9
7.8
1.7
6.9
　

20.9
48.3
35.0
31.6
29.1
10.5
3.0
0.9

44.9
55.1
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(48.3%), family member (35.0%), friend (31.6%), profes-
sional within or outside the hospital (29.1 and 3.0%), or
his/her supervisor (10.5%). Generally, more than one half
(55.1%) of the employees continued to experience occupa-
tional discomfort during the study period.

Perceived Exposure to Health-Affecting Environments
To evaluate the perceived exposure of hospital person-

nel to health-affecting environments, the potential risks
were divided into three categories: health-affecting physi-
cal environments, exposure to chemical agents, and the
usage of protective safety devices. Table 2 illustrates that
79.8% of personnel expressed that they were currently
exposed to health-affecting physical environments. The
most commonly reported health-affecting aspects of the
physical environment were poor air ventilation (37.3%),

exposure to biological or infectious agents (34.8%), inad-
equate working space (23.0%), X-ray and medical radia-
tion (22.5%), noise and vibration (21.7%), cold and hot
temperatures (21.3 and 14.1%), poor ergonomic design
(19.3%), and poor lighting (14.6%).

Over one-third (34.9%) of personnel perceived that they
were exposed to health-affecting chemicals, with the most
frequently reported agents being anti-cancer drugs (29.5%),
toxic chemicals (25.4%), toxic gases (17.0%), anesthetic
gas (16.5%), and second-hand smoke (12.9%). Nearly
one-quarter of staff (24.8%) expressed that they were
currently working under inadequate safety and health
protection. The main reasons given by these employees for
this were inadequate safety training (37.7%) and inad-
equate use of protective devices (37.7%).

Relationship between Demographic Factors, Working
Environment, and Perceived Adverse Health Effects We
investigated the relationship between the demographic
profile of participants, their working environment, and

Table 3. Relationship of demographic factors and per-
ceived health discomforts

Variable
Perceived discomforts

χ2 p
No

 N (%)

Yes
N (%)

Gender (N=639)
    Female
    Male
Job category (N=642)
    Admin staff
    Doctor
    Nurse
    Pharmacist & technician
    Other
Job-affiliated status (N=636)
    I group
    II group
    III group
    IV group
Educational level (N=637)
    High school and less
　Bachelor or college diploma
    Master and doctoral
Marital status (N=629)
    Unmarried 67
    Married
Age (N=619)
    19-30
    31-40
    >40
Length of working years (N=610)
    <5
    5-10
    >10
Working hours per week (N=608)
    <40
    40-49
    ≧ 50

105 (21.2)
67 (46.5)

41 (32.5)
36 (45.6)
65 (21.3)
24 (24.7)
7 (20.0)

44 (21.6)
56 (25.8)
55 (34.6)
17 (30.7)

20 (25.0)
126 (26.0)
25 (34.7)

67 (21.0)
104 (33.5)

77 (22.7)
58 (32.4)
35 (31.5)

86 (25.1)
32 (27.8)
48 (31.6)

2 (11.8)
119 (26.0)
42 (31.6)

390 (78.8)
7 (53.5)

85 (67.5)
43 (54.4)
240 (78.7)
73 (75.3)
28 (80.0)

160 (78.4)
161 (74.2)
104 (65.4)
39 (69.6)

60 (75.0)
359 (74.0)
47 (65.3)

252 (79.0)
206 (66.5)

262 (77.3)
121 (67.6)
76 (68.5)

257 (74.9)
83 (72.2)
104 (68.4)

15 (88.2)
339 (74.0)
91 (68.4)

<0.001

<0.001

0.043

0.273

0.001

0.031

0.320

0.160

35.1

21.9

8.2

2.6

11.9

7.0

2.3

3.7

Table 2. Perceived exposure to health-affected environ-
ments among hospital personnel

Characteristics of work environments Number Percent

Exposure to health-affected physical environments (N=642)
Yes
No

Types of health-affected physical environments (N=512)
Poor air ventilation
Biological or infectious agent
Inadequate working space
X ray and radiation
Noise & vibration
Cool temperature
Poor ergonomic design
Poor lighting
Hot temperature
Fall & slippery
Dust
Unsanitary environment
Other

Exposure to health-affected chemical environments (N=642)
Ye
No

Types of health-affected chemical environments (N=224)
Anti-caner drug
Toxic chemicals
Toxic gas
Anesthetic gas
Second hand smoke
Formaldehyde
Explosive agents
Ethylene oxide
Asbestos
Heavy metal
Other

Working under the inadequate safety protection for health (N=642)
Yes
No

Types of inadequate safety protection (N=159)
Inadequate safety training
Inadequate protective devices
Other

512
130

191
178
118
115
111
109
99
75
72
46
37
21
42

224
418

66
57
38
37
29
19
15
11
4
3

31

159
483

60
60
39

79.8
20.2

37.3
34.8
23.0
22.5
21.7
21.3
19.3
14.6
14.1
 9.0
7.2
4.1
8.2

34.9
65.1

29.5
25.4
17.0
16.5
12.9
8.5
6.7
4.9
1.8
1.3

13.8

24.8
75.2

37.7
37.7
24.6
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their perception of adverse health effects. Table 3 shows
that sex, age, job category, job affiliation (categorized by
wage source and job contract), and marital status of person-
nel were significantly associated with perceived adverse
health effects (chi-square test; p < 0.05). Those personnel
who were female, nurses, unmarried, and aged 19-30 were
more likely to perceive discomfort than were other
participants. Other factors such as educational level, num-
ber of working years, and working hours per week in the
hospital were not significantly associated with the percep-
tion of discomfort (p > 0.05).

In terms of the relationship between the working envi-
ronment and the perception of adverse health effects, Table
4 shows that those personnel who felt that they were
exposed to health-affecting physical environments were
more likely to report perceived adverse health outcomes
than were those who did not work in these environments (p
< 0.0001). The chemical environment and the usage of
protective devices were not significantly associated with
the perception of adverse effects on health in hospital
personnel (p > 0.05).

Prediction of Perception of Adverse Effects on Health by
Hospital Personnel

A multivariate logistic regression model was used to
assess the variation in perceived adverse health effects
across different demographic groups and to measure its
association with the person’s working environment. The
regression model used the chi-square test to analyze the
possible confounding (demographic) and predicting
(working environment) variables that were significantly
related to perceptions of adverse health effects. The results
are shown in Tables 2-4. The factors that were significantly
associated included sex, age, job category, job affiliation,
and marital status of the personnel, and exposure to health-
affecting physical environments. The results shown in

Table 5 indicate that only one factor—”exposure to health-
affecting physical environments”—was significantly cor-
related with the perception by hospital personnel of ad-
verse health effects at work (p < 0.0001). The model
indicated that those personnel who reported that they were
exposed to health-affecting physical environments were
more likely to perceive adverse health effects (OR = 3.11,
95% CI = 2.01-4.82) than those who thought they were not
exposed to that kind of physical environment at work.

DISCUSSION

The identification of emerging occupational health risks
is aimed at early intervention to prevent any possible
negative effects of these risks on workers’ health and
safety. From the perspective of hospital personnel, the
results of the present survey on emerging risks for occupa-
tional discomfort, as well as the effects of physical and
chemical environments and the usage of safety devices,
should be seen as a basis for discussion among hospital
stakeholders to set health policy priorities for further
workplace health and safety planning.

Our results revealed that more than 70% of hospital
personnel perceived work-related adverse effects on their
health within one year. The main types of discomfort were

Table 4. Relationship of working environments and per-
ceived health discomforts

χ2 pVariable

Perceived discomforts

No
N (%)

Yes
N (%)

Exposure to health-affected physical environments (N=636)
    No
    Yes
Exposure to health-affected chemical agents (N=636)
    No
    Yes
Working in inadequate safety protection for health (N=636)
    No
    Yes

62 (47.7)
108 (21.3)

118 (28.5)
52 (23.4)

137 (28.7)
33 (20.9)

<0.001

0.199

0.070

35.3

1.7

3.3

68 (52.3)
398 (78.7)

296 (71.5)
170 (76.6)

341 (71.3)
125 (79.1)

Table 5. Multiple logistic regression of perceived occupa-
tional health discomforts of hospital personnel
(N=606)

Constant
Age
    19-30
    31-40
    >40
Gender
    Female
    Male
Marital status
    Unmarried
    Married
Job category
    Admin staff
    Doctor
    Nurse
    Pharmacist & technician
    Other
Job-affiliated identification
    I group
    II group
    III group
    IV group
Exposure to health-affected physical
environment
    No
    Yes

Predictive variables β p OR 95% CI for OR

0.784

-0.048
-0.076

-1.195

-0.386

0.293
0.043
0.307
0.732

-0.432
-0.128
-0.710

1.136

0.045

0.863
0.824

<0.001

0.134

0.450
0.885
0.381
0.172

0.090
0.687
0.076

<0.001

2.19

1
0.95
0.93

1
0.30

1
0.68

1
1.30
1.04
1.36
2.08

1
0.65
0.88
0.49

1
3.11

0.98-0.21

0.55-1.64
0.47-1.81

0.16-0.58

0.41-1.13

0.63-2.87
0.58-1.87
0.69-2.70
0.73-5.95

0.39-1.07
0.47-1.64
0.22-1.08

2.01-4.82
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related to musculoskeletal or sensory ailments such as
neck/upper shoulder pain, fatigue, lower back pain,
headache, eye discomfort, throat irritation, wrist discomfort,
nose discomfort, and varicose veins. These ailments have
a huge national and economic cost. In France, the cost of
work-related lower back pain was estimated at €1,300
million in 200210. Therefore, the challenge for healthcare
management in the future will be the prevention of such
work-related discomfort.

Although our findings did not show a significant rela-
tionship between working hours and perceived discomfort,
this may be because the average age of the participants was
low and because of the healthy worker effect in the study
hospital. Many studies have reported a strong relationship
between long working hours and the health of workers. The
report “Time and Work: Duration of Work in Europe”
showed that employees clearly perceived increased work-
ing time as being linked to health and safety risks11,
particularly in hospital doctors who are also at risk from a
combination of shift work and long and unpredictable
hours during on-call work. This causes poor mental health
as a result of extreme fatigue and stress6,12. Similarly,
White and Beswick reviewed the literature and found that
working long hours (more than 48 hours per week on a
regular basis) is an important occupational stressor that
reduces job satisfaction, multiplies the effects of other
stressors and increases the risk of health problems13. This
relationship between working hours and perceived adverse
health effects suggests the need to examine the phenom-
enon of long working hours in the healthcare industry.

Health and well-being can be influenced both positively
and negatively by work. Work can provide a goal and
meaning in life, but can also cause ill health, accelerate its
course, or trigger its symptoms14. Our results show that the
physical working environment was mentioned as a poten-
tial emerging risk for adverse occupational health by the
respondents. To solve this problem, hospital authorities
should examine the components of the physical environ-
ment such as the ventilation systems, exposure to biologi-
cal or infectious agents, working space, X-ray and medical
radiation, noise and vibration, working temperature, ergo-
nomic design, and workplace lighting. To improve the
workplace health and safety of workers in every aspect
related to their work, the hospital should adopt the EU
framework directive based on the following general prin-
ciples of prevention: avoiding risks, combating the risks at
source, and adapting the work to the individual14.

With regard to the influence of personal characteristics
on the health of staff, gender has a significant effect on the
perception of work-related discomfort. The study found in

a multiple logistic regression analysis that female staff
members were more likely than males to perceive work-
related discomfort. Nurses were the main female partici-
pants in the study, and many studies have reported that
nurses have a high prevalence of lower back problems or
musculoskeletal complaints15-17. The risk factors for this
have been documented as job stress, monotonous tasks,
high perceived workload, and time pressure18,19.

Our results showed that more than one half of the
employees remained under the conditions perceived as
causing the adverse occupational health effects. The per-
sistence of discomfort is likely to cause further disease or
stress and will affect the individual’s quality of life. Based
on these results, there is a need for proper health and safety
prevention and early intervention strategies to combat
these adverse health effects in hospital personnel. Work-
related discomfort may be prevented or counteracted by
improving the workplace environment by examining the
physical and chemical environments and adjusting occu-
pational physical settings, by job redesign (e.g., changing
the shift work schedule), training (e.g., in use of protective
devices), by strengthening social support (e.g., caring
about a colleague’s discomfort), and by reorienting health
promotion activities within healthcare settings. Therefore,
the hospital should adjust the provisional health and safety
programs and strategies to fit the specific context and
conditions of its physical environment to improve the
health and well-being of hospital personnel. Future re-
search could analyze the relationship between an
employee’s health profile and workplace environment,
extending the analysis to broad environmental factors such
as biological agents to scrutinize the factors influencing
the employee’s health.
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