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Effectiveness of a Nosocomial Infection Control
Training in Improving Knowledge in Patient-Hired
Attendants and Outsourced Workers in Taiwan

Chiou-Fen Lin e Chyn-Yng Yang* e Meei-Shiow Lu** e Ching-Chiu Kao***

ABSTRACT: Nosocomial infection represents an important indicator of healthcare quality and patient safety.

Based on the experience gained during the outbreak of Severe Acute Respiratory Syndrome (SARS)
in Taiwan in 2003, we gained greater awareness of the potential threat from patient-hired attendants
and outsourced workers as bacteria carriers and transmitters. This study built a training model and
evaluated training effectiveness in terms of improved knowledge. The training model included
nosocomial infection control guidelines, a training CD, training program, evaluation form, and
descriptive procedures for conducting training and evaluation. The training course for this study was
conducted in 17 hospitals in Taiwan, with a total of 1,467 participants attending 27 seminars and
1,265 effective samples (return rate = 86.2%). Results of the study showed a statistical difference of
<.001 before and after the training course on participant understanding of nosocomial infection
control. Advantages of applying this training model include knowledge enhancement and reduced
implementation time, manpower input and budget outlay. In addition to greater flexibility, the model
can also positively influence clinical practice, improve patient safety and reduce hospital
nosocomial infection rates. This program is worth promoting in hospitals and other healthcare

institutions.
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The primary goal of nosocomial infection control is
patient safety (Joint Commission on Accreditation of
Healthcare Organization, n.d.; Pittet, 2005). All hospital
personnel, including patient-hired attendants and out-
sourced workers, should participate in efforts to reduce the
rate of nosocomial infections. They are often poorly man-
aged and are lacking of the knowledge in nosocomial
infection control. Mortality rates were higher in infected
patients than in non-infected patients (Erbay et al., 2003).
A well-planned training model for nosocomial infection
control for this group of hospital workers is required (Yen,
2004).

The Unique Situation in Taiwan

Most hospitalized patients in Taiwan are taken care by
private helpers hired by the patients’ family. During the
severe acute respiratory syndrome (SARS) episode in Tai-
wan in 2003, most hospital had patient-hired attendants
and outsourced workers. Those temporary workers had no
idea about nosocomial infection and became the true
source to spread the disease (Chen et al., 2006). Unfortu-
nately the SARS epidemic involved the staff outside of the
hospitals during that difficult time. From this experience,
we realized that all patients, their families, patient-hired
attendants and outsourced workers should be properly
trained on nosocomial infection control (Chang et al.,
2005; Chen & Chang, 2004).
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Nosocomial Infection Control

Nosocomial infections are a primary factor causing
inpatients to extend their length of stay in the hospital
(Erbay et al., 2003; Sheng et al., 2005), wasting medical
resources, exposing inpatients to risks of other infections
and raising the risk of death (Goldrick, 2005). In Taiwan,
the Centers for Disease Control (2007) reported an average
nosocomial infection rate of 4.2%0—5.3%o0 between 2004
and 2006. The nosocomial infection rate is an important
health care quality indicator and a major consideration in
hospital care quality evaluations (Chiu, Yang, Lin, & Chu,
2007; Wang, 2007). The importance of nosocomial infec-
tion control can never be ignored. Fortunately, more than
one-third of nosocomial infections can be prevented
(Berhe, Edmond, & Bearman, 2005).

Effective Control of Nosocomial Infections

Various strategies have been reported to control ef-
fectively nosocomial infection risk (Yang, 2007). Clean-
ing hands before and after physical contact with patients,
for example, is one important measure (Anonymous, 2005;
Lu, Chin, Tseng, Hsich, & Shen, 2006; Rosenthal, Guzman,
& Safdar, 2005). Many study results support the efficacy of
on-the-job training (covering such topics as hand-washing
and barrier protection) for hospital employees on no-
socomial infection control strategies (Aragon, Sole, &
Brown, 2005; Goldrick, 2005; Rosenthal et al., 2005),
compliance with nosocomial infection control practices,
and training to manage outbreaks.

The literature shows awareness of nosocomial infec-
tion control increasing in Taiwan, with increased imple-
mentation of prevention and control programs (Cheng,
Chang, Yang, & O, 2005; Yang, 2007). However, no sig-
nificant lowering of the nosocomial infection rate has been
achieved. The nosocomial infection committee and its
members cannot reduce nosocomial infection rates on their
own, and effective control requires the effort of all hospital
employees (Yang, 2007). Therefore, the first priority is to
disseminate understanding of nosocomial infection control
and ensuring that all hospital employees understand their
role in achieving control objectives (Rosenthal et al., 2005;
Stone, Hedblom, Murphy, & Miller, 2005; Yang, 2007).

The Australia National Health and Medical Research
Committee published nosocomial infection guidelines for
medical facilities in 1996, which set forth standard princi-
ples for nosocomial infection control and the framework
needed in healthcare settings to develop infection control
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protocols and systems. Nosocomial infection control in
Australian hospitals has been effectively conducted and
well-organized following introduction of the guidelines
(Reed, Gorrie, & Spelman, 2003).

Training Nosocomial Infection Control

Posters, video tapes, oral presentations with slides,
promotional flyers and operating manuals are all tools
employed in training efforts (Berhe et al., 2005; Lin,
Huang, & Yeh, 2001). One study in Taiwan examined the
effectiveness of a training program with 10 classes of 50
minutes each. A 10-minute test with 15 yes/no questions
were given to the trainees at the end of training (Yang et al.,
2000). The results, which highlighted significant differ-
ences between hospital employees and patient-hired atten-
dants and outsourced workers, indicate that the training
course designed for hospital employees was not as well
suited to this second group.

Efficiency evaluation examines benefits to trainees
and to the overall organization (Caniza et al., 2007; Tsai,
2000). To control nosocomial infection effectively, the pro-
gram evaluation should be set at the learning level (Bates,
2004). This study adapted the concept of learning level
program evaluation and used written tests to measure
knowledge acquisition.

Most previously reported training courses for no-
socomial infection control have focused on control knowl-
edge among physicians and nurses. (Fakih, Enayet,
Minnick, & Saravolatz, 2006; Picheansatian et al., 2005;
Voss, 2005). In Taiwan, while hospital nosocomial infection
control training programs have included other internal me-
dicine department personnel, patient-hired attendants and
outsourced workers have not been invited to participate.

According to cognitive and behavior change theory,
the following issues must be considered when designing
training courses: (1) both course and class time should be
held to a minimum; (2) multiple teaching methods should
be employed; (3) courses should incorporate non-lecture
content; (4) teaching points must be repeated; (5) material
should be practical and associated with the experiences of
students in their respective work environments; (6) “right”
and “wrong” should be stated clearly and directly, and
(7) teachers and students should maintain an interactive
relationship. All these issues were considered in the train-
ing model design used in this study (Gordts, 2005).

Most patient-hired attendants and outsourced work-
ers in hospitals are older, with relatively lower levels of
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education. They are required to rotate duties frequently.
Training models for those attendants must be specifically
designed and tailored in terms of content, methods, and
educational procedures. Teaching methods should be tai-
lored to reflect the specific profile of the target group
(Sheng et al., 2005; Vonberg, Sander, & Gastmeier, 2008).

The purpose of this study was to develop an effective
nosocomial infection control model suited to patient-hired
attendants and outsourced workers. We developed and
made a training video CD based on nosocomial infection
control guidelines. To evaluate the efficiency of this train-
ing program, we compared knowledge improvement be-
tween pre- and post-tests, including three phases and 10
tasks.

A quasi-experimental study was conducted between
April 1st, 2004 and January 3 1st, 2005. Nosocomial infec-
tion control guidelines for patient-hired attendants and
outsourced workers were drawn from relevant studies

Table 1.
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(Chen, & Chang, 2004; Chen et al., 2006; Erbay et al.,
2003; Lin et al., 2001; Reed et al., 2003; Tsai, 2000; Yang
et al., 2000). Nosocomial infection control guidelines for
professional health care workers referenced those used by
six different hospitals in Taiwan. Initial guideline content
for patient-hired attendants and outsourced workers
encompassed 15 items. The guideline document was veri-
fied by five infection control physicians and five infection
control nurses, who were asked to evaluate the level of
importance for each item on a 0 (not important) to 10 (very
important) scale. With one exception, all items having a
mean score greater than 9 were retained in the final ques-
tionnaire. While experts reached a consensus on “washing
hands before meals and after using the toilet,” this item
earned a value of only six. Experts also recommended the
addition of two additional items.

Table 1 shows the finial version of nosocomial infec-
tion control guidelines used in this study. A senior nurse
was asked to edit the scenario for the training CD based on
guideline contents. The scenario was then simplified by the
research group. Content validity was established by eight

Nosocomial Infection Control Guidelines for Patient-Hired Attendants and Outsourced Workers

Work area

employees in the hospital.

Environmental hygiene
6. Always wear clean work clothes while in duty.

8. Don’t shake the patient’s bottom sheet after replacing it.

Personal protection-gloves and hand washing

Training on nosocomial infection control

1. One must report to the nursing station or office in charge before entering a work area.

2. Workers, recently returning from a quarantine area/country or who have had unprotected physical contact with infectious
disease patients, should relieve themselves temporarily from patient care duties.

3. One should immediately inform the head nurse or person in charge if feeling unwell.

4. One is not allowed to go into wards not specifically related to work duties.

5. Protective measures with regard to nosocomial infection control are enforced to the same standard as required of other

7. Always keep the ward clear and use different wipers in work areas and wards.

9. Always wear gloves when collecting samples from patients.
10. Always wear gloves when dealing with patient’s excreta and waste.
11. Change gloves immediately if they break or when attending to a different patient.
12. Do not touch anything in common/public areas while wearing gloves.
13. Always wash your hands after taking off gloves; gloves are not a replacement for hand washing.
14. Wash hands both before and after providing services to a patient.
15. Wash hands with soap before meals and after using the toilet.
16. Wash hands with soap or sterilizing liquid if contaminated by dirt or blood.

17. Nosocomial infection control training should be conducted in a timely and regular manner.
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Table 2.

Schedule of Training Program

Time

(mins) Activities

20 Arrival/Sign-in

20 Pre-test (supervisor remarks)

20 Introduction to nosocomial infection control norms
20 Watch training video (VCD)

20 Discussion

20 Post-test (supervisor closing remarks)

nosocomial infection control experts. After completing
filming, we did two major revisions. The final version was
verified by four senior infection control nurses.

A training program (Table 2) was developed based on
nosocomial infection control guidelines and the training
CD to improve nosocomial infection control awareness
among patient-hired attendants and outsourced workers.
The integrated program, using traditional teaching met-
hods and a multimedia video demonstration, was de-
signed to improve the effectiveness of nosocomial infec-
tion control in hospitals.

An evaluation form was also developed to accompany
the training program. The entire set of materials for the
training course included an introduction to the research
project and training process, a participation application
form, a time schedule for nosocomial infection control train-
ing programs for patient-hired attendants and outsourced
workers, infection control guidelines, a training CD, and
evaluation form. This model was drawn from related studies
(Lin et al., 2001; Reed et al., 2003; Tsai, 2000; Yang et al.,
2000; Yen, 2004). The evaluation form was revised for brev-
ity or to achieve a CVI (Content Validity Index) value < .86
from experts. Split-half reliability was .94. In total, 17
hospitals in Taiwan participated in this project.

In total, 1,467 participants from 17 different hospitals
in Taiwan participated in training conducted for this study.
Participants included 382 workers from five hospitals in
northern Taiwan, 280 workers from three hospitals in cen-
tral Taiwan, 485 workers from six hospitals in southern
Taiwan, and 320 workers from three hospitals in eastern
Taiwan. Of the 1,380 evaluation forms received prior to
training, 1,277 were considered valid and included in the
study. Of the 1,377 evaluation forms received after train-
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ing, 1,265 were considered valid (effective return rate:
86.2%).

Table 3 lists participant demographic information.
Differences in understanding of nosocomial infection con-
trol practices before and after the training course were

Table 3.
Demographic of Participants (N = 1,265)

Item n %

Geographic Region of Hospitals

Southern 440 34.8
Central 265 20.9
Northern 321 25.4
Eastern 239 18.9
Position
Attendant 592 46.8
Outsourced worker 673 532
Hospital Type
Medical center 280 22.1
Regional 955 75.5
Local 30 24
Age (years)
Below 25 41 32
26-30 54 43
31-35 81 6.4
36-40 119 9.4
41-45 250 19.8
46-50 288 22.8
Over 51 414 32.7
not provided 18 14
Gender
Male 147 11.6
Female 1006 79.5
not provided 112 8.9
Education
None 37 2.9
Elementary 367 29.0
Junior high 327 25.8
High school 425 33.6
2 year college 57 4.5
University 29 23
not provided 23 1.8
Years in Current Job
Below 1 year 229 18.1
1-3 yrs 376 29.7
4-6 yrs 279 22.1
7-9 yrs 168 133
10-12 yrs 103 8.1
1315 yrs 35 2.8
Over 16 yrs 44 3.5
not provided 31 2.5
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Table 4.
Test Scores Before and After Training (N = 1,265)
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Average pre-test

Average post-test

Item score score pair ¢ value
1. Must report to nursing station or office in charge before entering to 97 100 —5.47%**
work area.
2. Workers, recently returning from a quarantine area/country or who 97 99 —4.08%**
have had unprotected physical contact with infectious disease patients,
should relieve themselves temporarily from patient care duties.
3. Should go home immediately to rest if feeling unwell. 21 30 —5.40%%*
4. Protective measures with regard to nosocomial infection control are 99 100 -1.97*
enforced to the same standard as required of other employees in the
hospital.
5. Should not allow going into wards unrelated to assigned work. 94 99 —4.86%**
6. Should always wear clean work clothes on duty. 99 99 -0.73
7. Always use different wipers for different wards. 60 73 —7.16%%*
8. Always wear gloves when collecting patient samples. 99 99 —-0.38
9. Always wear gloves while dealing with patient’s excreta and waste. 99 100 -0.99
10. Change gloves immediately once torn or when preparing to tend to 100 100 —-0.38
another patient.
11. Should not touch anything in public/common areas while wearing 96 99 —4.42%%*
gloves, whether gloves are clean or not.
12. Wearing gloves will not only protect you, but also reduce the time 61 83 —12.58***
needed to wash hands.
13. Should wash hands with soap before meals and after using the toilet. 99 100 -1.15
14. Wash hands with soap or sterilizing liquid if dirt or blood is found on 100 100 0.45
hands.
15. Nosocomial infection control training should be conducted timely and 99 100 -2.50%
regularly.
16. Should ask somebody else if work instructions are not completely 53 70 —5.81***
understood.
17. Patient’s bottom sheet should not be shaken after being replaced. 99 99 -1.22
18. Always wash hands before and after providing service to a patient. 100 100 1.42
Total 88.46 91.40 —10.252%**

*p <.05. *¥**p < .001.

evaluated by a paired ¢-test, with results presented in
Table 4. Statistical differences of p <.001 were obtained
for both individuals and teams in patient-hired attendants
and outsourced workers. Of 18 items in the evaluation
form, 7 were found to have no significant change due to the
pre-test ceiling effect. Individual participant attitudes
showed statistical differences of < .001 on pre- and
post-training results, regardless of occupation, age, gender,
educational level, and years of experience.

As shown in Table 3, most participants were mid-
dle-aged, had a relatively low level of education and little

working experience, female, and professed Buddhist or
Taoist in beliefs. As many were unemployed or held a
second job, we needed to offer a highly flexible training
schedule and pay greater attention to individual needs to
produce effective training outcomes.

In Taiwan, most large-scale medical centers and hos-
pitals are located in the north, accounting for nearly half of
the nation’s medical resources. However, we found that
hospitals most interested in participating in this study were
in southern and eastern Taiwan. In other words, those with
the least medical resources had the highest rate of partici-
pation. Few hospitals in northern Taiwan showed interest
in participating in this study. The reason for this phenome-
non may be that hospitals in the north Taiwan experienced
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chaos during the SARS outbreak and thus had already
implemented nosocomial infection control training pro-
grams for patient-hired attendants and outsourced workers.
Middle- and small-sized hospitals in areas with fewer medi-
cal resources, on the other hand, were eager for outside sup-
port on the issue of nosocomial infection control training.
The result of this study shows that the nosocomial infec-
tion control training model improved knowledge significantly
(p <.001) among patient-hired attendants and outsourced
workers (Table 4). The model can be further improved to pro-
vide regular training courses for these frequently rotated
hospital workers. Future studies should evaluate long-term
effects of the improved program, including quasi-experimen-
tal studies using the nosocomial infection rate as an indicator
of program success. Although 11 items of nosocomial infec-
tion control showed a significant improvement (p < .001)
after training (Table 4), perfect scores (100%) have not yet
been achieved. Study results suggest that there remain
areas of potential improvement (Caniza et al., 2007,
Picheansatian et al., 2005). This study found that partici-
pant attributes, including occupation, age, gender, level of
education, religion, and years in current job had a signifi-
cant impact on the amount of knowledge that an individual
absorbed from training. To improve future training, atten-
tion should be paid during the design and planning stages
to individual participant attributes (Vonberg et al., 2008).
The training model was highly successful in this study
and is recommended for implementation in other hospitals.
Training targets should include both patient-hired atten-
dants and outsourced workers as well as new hospital/
medical institution staff. The program can also be used to
enhance existing training programs in hospitals. Every
training tool used in this model was well-designed and
showed good validity and reliability. Most items in the
training model (e.g., guidelines, training CD, training pro-
gram, and evaluation form) may be used independently for
a variety of purposes. The training model and related tools
developed in this study have been published on the Bureau
of Health Promotion’s public website: Department of
Health, Executive Yuan (http://health99.doh.gov.tw/).
Implementing this model makes training more flexible.
Hospital administrators can provide this training course to all
new patient-hired attendants and outsourced workers with a
brief introduction and written handout. Trainees can either
take the nosocomial infection control training CD home or
download the video directly over the Internet. Questions
raised during the course of self-learning may be addressed
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later in a short Q and A section. This training model helps
save time, money and human resources, and ensures
healthcare quality, patient safety, and increased patient family
satisfaction with healthcare services, while reducing risks of
nosocomial infections in hospitals. The training CD can also
be used as a primer for a refreshment course targeting
patient-hired attendants and outsourced workers as part of
efforts to extend training material applications.

In Taiwan, the patient-hired attendants and outsourced
workers in hospitals frequently change assignments. They
often work at multiple hospitals, spending several days at
one before going to another to care for another patient. As
such, tracking behavioral changes in this population is diffi-
cult. A solution may be to conduct a quasi-experimental
study over a longer period of time (such as 3 months) and
use the rate of nosocomial infection as an outcome measure.
Another potential study limitation was that many partici-
pants were not working at the largest of Taiwan’s hospitals.
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