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Objective: To evaluate the effectiveness of a training course in infection control for  nurses.
Material and Methods: A quasi-experimental study was performed from November 1, 2001 to December 31,
2002.  The study was divided into three phases; 1) pre-intervention (November 1-30, 2001) to survey baseline
data among participants, 2) intervention (January 1-31, 2002) to establish, develop and conduct the training
course, 3) post-intervention (February 1, 2002 to December 31, 2002) to evaluate the effectiveness of the
training program, and conduct a workshop for infection control project presentations.  The research instru-
ments consisted of questionaires and a focus group discussion guide.
Results: Forty-six nurses who had experience of working as infection control nurses (ICN) for more than one
year and 46 hospital administrators were enrolled in the pre-interventional phase.  Major problems identified
among ICNs were inadequate  knowledge, multiple simultaneous job descriptions, overwork  and lack of
collaboration from colleagues.  After intervention, significant improvement was observed on their knowledge
and confidence among ICNs (rating scale, 4.09 vs. 3.43; p<0.001).  All  administrators agreed that the
training course was beneficial to ICNs and believed that the problems in practices of IC would be solved. More
satisfaction of ICNs among hospital administrators was also observed (97.7% vs. 28.3%; p<0.001).
Conclusion: The present study suggested that the  training course to provide practical knowledge for ICNs be
effective and should be conducted periodically to keep up with the advance in medical technology.  An ICN
network with other academic institutions should be established.
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Nosocomial infections are common causes of
illness and death among hospitalized patients. It in-
creases morbidity, mortality, costs, and length of stay
(LOS) far beyond what is expected based on underly-
ing disease states(1-6). Nosocomial infections icnrease
the cost per patient by $1,909 to $38,656 and increase
LOS in the ICU by 4.3 to 15.6 days(5, 7-8). In Thailand, it
is estimated that the ICNs to patient ratio was 1 per the
first 100 hospital beds and an additional one ICN per
250 hospital beds. Due to limited financial resources of

hospitals, infection control is largely neglected in na-
tional healthcare priorities and by the international or-
ganizations that fund health care initiatives in devel-
oping countries. This resulted in sub-optimal national
budgets for an infection control program.

Danchaivijitr and colleagues first reported that
a national infection control program helped to reduce
the national nosocomial infections rate from 11.7% to
7.3% during 1988 compared to during 1992 in Thai-
land(9-10). However, little data has been available con-
cerning training infection control nurses (ICNs) in de-
veloping countries. To evaluate the effectiveness of a
training course in infection control among ICNs on
knowledge, self-efficacy and hospital administrators
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perceptions, a quasi-experimental study was performed.

Material and Method
A quasi-experimental study was performed

from November 1, 2001 to December 31, 2002. All infec-
tion control nurses who had work experience for at
least one year and their hospital administrators were
eligible for participation in the present study. The

present study was divided into three phases. The first
pre-intervention phase was performed from November
1 to 30, 2001 to survey the baseline data on character-
istics, hospital settings, and previous experience among
participants. The second intervention phase was per-
formed from January 1-31, 2002 to establish, develop
and conduct an infection control training course for
ICNs. The third post-intervention phase from Febru-

Characteristics

Age (yr)
30-40
> 40

Hospital settings
Provincial hospitals
Regional hospitals
University hospitals
Army hospitals
Police/Private/Bangkok metropolitan hospitals

Number of ICNs in the hospital
1
2
3
>3

Prior work experience
ICU
Medicine
Surgery
Emergency
Others

Work experience as ICN (yr)
1-5
6-10
>11

Working full-time
Hours of work/week

10-20
21-30
31-40

ICN roles
Surveillance
Counseling on infection control issues
Outbreak intervention
Involvement in infection control committee
Research
Quality assurance

Number
(N=46)

   28
   18

   23
   14
     4
     2
     3

   19
   15
     7
     5

   22
     6
     6
     5
     7

   26
   14
     6

   38

     8
     5
   33

   46
   45
   45
   44
   20
   36

   %

  60.9
  39.1

  50
  30.4
    8.7
    4.3
    6.5

  41.3
  32.6
  15.2
  10.9

  47.8
  13
  13
  10.9
  15.2

  56.5
  30.4
  13.1

  82.6

  17.4
  10.9
  71.7

100
  97.8
  97.8
  95.7
  43.5
  78.3

Table 1. Demography, hospital settings and work experience among infection control nurses
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ary 1, 2002 to December 31, 2002 was performed to
evaluate the effectiveness of the training program, and
to conduct a workshop for infection control project
presentations. The research instruments consisted of
data collection tools with open and closed end ques-
tions including rating scale for participants and a fo-
cus group discussion guide. The data collection tools
were validated by five infection control experts and 10
ICNs and had a content validity index of 0.92. The main
outcome in the present study were to identify factors
that need improvement associated with infection con-
trol program in the hospitals and to compare knowl-
edge and confidence among ICNs before and after train-
ing. The second outcomes were hospital administrator
satisfactions and ICN’s competency in problem-solv-

ing in infection control. Infection control nurses and
their hospital administrators rated on their knowledge
and confidence and compared this objective measures
between pre- and post-intervention phases. Rating
scale interpretation among participants were 1) level
between 1.00-1.33 represented low knowledge and con-
fidence, 2) level between 1.34-3.66 represented inter-
mediate knowledge and confidence, and 3) level be-
tween 3.67-5.00 represented high knowledge and con-
fidence.

Data analysis was performed using SPSS Ver-
sion 10.0 (SPSS, Chicago, IL). Categorical variables were
compared using Chi Square Test or Fisher Exact Prob-
ability Test, as appropriate. Continuous variables were
compared using the Wilcoxon Rank Sum Test. All P
values were two tailed ; P<0.05 was considered statis-
tically significant.

Problems and Areas for Improvement

Identified problems
Inadequate knowledge
Multiple simultaneous job descriptions
Overwork
Lack of collaboration from other departments
Being unable to handle assigned job
Lack of administration support
Inappropriate personality
Lack of standard written guidelines

Areas that need improvement
Knowledge
Adminstration skill
Personality
Computer support for IC research

No

37
35
34
26
19
17
  7
  7

43
42
26
11

  %

80.4
76.1
73.9
56.5
41.3
37
15.2
15.2

93.5
91.3
56.5
23.9

Table 2. Problems and areas that need  improvement
among infection control nurses during the
pre-interventional phase (N=46)

Levels of Satisfaction and
Areas for Improvement

Levels of satisfaction
Very satisfactory
Moderately satisfactory
Not quite satisfactory
Not at all satisfactory

Areas for improvement
Knowledge
Administration skill
Personality
Other

No

  4
23
15
  4

28
23
14
10

  %

  8.7
50.0
32.6
  8.7

60.9
50.0
30.4
21.7

Table 3. Levels of satisfaction of infection control
nurses and areas the administrators needed
help for improvement during pre-intervention
phase (N=46)

Confidence

Surveillance
Quality assurance in infection control
Counselling in infection control issues
Administration skill in infection control
Follow-up on infection control intervention
Research skill in infection control

Pre-intervention

    3.43+/-0.55
    3.46+/-0.64
    3.85+/-0.71
    4.00+/-0.67
    3.21+/-0.63
    3.06+/-0.81

Post-intervention

    4.09+/-0.53
    4.07+/-0.48
    4.39+/-0.53
    4.38+/-0.53
    3.91+/-0.57
    4.00+/-0.58

p-value

<0.001
<0.001
  0.001
  0.005
<0.001
<0.001

Table 4. Scores on knowledge and confidence during pre- vs. post-intervention phases among infection control
nurses*

*Rating scale interpretation: 1.00-1.33= low self-efficacy, 1.34-3.66= intermediate self-efficacy, 3.67-5.00= high self-effi-
cacy
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Results
Forty-six ICNs and 46 hospital administrators

in all regions in Thailand were enrolled during the pre-
intervention phase, while 45 ICNs and their 45 hospital
administrators were enrolled during the post-interven-
tion phase. The majority of ICNs and their hospital
administrators were from provincial and regional hos-
pitals (37/46; 80.4%). The mean age for ICNs was 39.7
years (range, 30-52). Twenty-three (23/46; 50%) nurses
had work experience of more than 10 years as ICNs,
and thirty-eight ICNs (38/46; 82.6%) reported function-
ing as full time ICNs in their hospitals. All participants
had experience in surveillance and the majority of them
had been involved in counseling in infection control
issues (45/46; 97.8%) and in infection control work
groups (44/46; 95.7%). Demography, hospital settings
and work experience for participants are summarized in
Table 1.

The problems identified among ICNs during
the pre-interventional phase included inadequate
knowledge (37/46; 80.4%), multiple simultaneous job
descriptions (35;46; 76.1%), overwork (34/3; 73.9%),
and lack of collaboration among nurses in other de-
partments (26/46; 56.5%). Twenty-seven ICNs (58.7%)
reported “moderate to high” satisfaction with their work
prior to the intervention and 28 (60.9%) would like their
hospital administrators to help improve their infection
control knowledge. Identified problems, areas that are
needed for improvement, and level of satisfaction
among ICNs prior to the intervention are summarized
in Tables 2 and 3.

After the intervention, significant improve-
ment was observed on knowledge and confidence
among ICNs participating in the present study (rating
scale, 4.09 vs. 3.43; p<0.001). Although these objective
parameters were not rated statistically significant among
hospital administrators, all of them (N=45) agreed that
the training course was beneficial to ICNs to practice

Seft-efficacy

Surveillance
Quality assurance in infection control
Counselling in infection control issues
Administration skill in infection control
Follow-up on infection control intervention
Research skill in infection control

Pre-intervention

    4.32+/-1.25
    4.13+/-1.67
    4.77+/-1.07
    4.93+/-1.08
    4.41+/-1.06
    4.09+/-1.35

Post-intervention

    4.09+/-0.71
    4.42+/-0.81
    5.05+/-0.81
    5.09+/-0.75
    4.64+/-0.84
    4.25+/-1.20

p-value

  0.71
  0.46
  0.20
  0.92
  0.48
  0.60

Table 5. Knowledge and confidence during pre- vs. post-intervention phase among infection control nurses
according to hospital administrators

and the majority (42/45; 93.2%) believed that the previ-
ous problems in practices were solved. More satisfac-
tion of their ICNs among their hospital administrators
was also observed (97.7% vs. 28.3%; p<0.001). Details
on knowledge and confidence between pre- and post-
intervention among ICNs and their hospital adminis-
trators are summarized and compared in Tables 4 and 5,
respectively. With respect to infection control research
presentations, 13 ICNs (28.9%) reported that their in-
fection control researches had been completed and was
ready for presentation, 12 ICNs (26.7%) had completed
their researches but were not ready for presentation
and 20 ICNs (44.4%) had not yet completed their re-
searches during the post-intervention phase.

Discussion
The infection control nurses had diverse back-

grounds. While some ICNs were aware of their
profesional roles, others might not. Nevertheless, the
majority of them experienced similar problems prior to
their training including inadequate knowledge, multiple
simultaneous job descriptions, overwork and lack of
collaboration from nurses in other departments. A policy
from hospital administrators to help support IC prac-
tices was needed(11). The present study suggested the
positive roles of an infection control training course to
provide practical knowledge for ICNs. This strategy
seems effective as an intervention to increase knowl-
edge and confidence for ICNs on their roles. It also
emphasized five distinct processes of learning includ-
ing awareness, information on data gathering, intellec-
tual, emotion and behavioral changes and nine distinct
processes of education including assessing : educa-
tion need, goals and objectives, management support,
fiscal responsibility, basic principle and effective teach-
ing, enhancing understanding and learning retention,
evaluation plan and methodology, innovation in teach-
ing infection control practices, and development of
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training tools(12).
Several limitations to the present study de-

serve to be noted. Because long-term data regarding
their knowledge and confidence was not collected, any
conclusion on long-term effect of this intervention on
outcomes cannot be made. The fact that the majority of
nurses had not finished their research projects during
the post-intervention make it impossible to evaluate
this outcome. Although significant improvement was
observed on knowledge and confidence among ICNs,
these objective measurements were not rated statisti-
cally significant by their hospital administrators. How-
ever, the majority of hospital administrators were sub-
jectively more satisfied with their ICNs after training.

Despite these limitations, the presented data
suggested a positive role of education on practical
knowledge of infection control among ICNs and em-
phasized the need to have continuous education among
ICNs. Furthermore, ICNs should establish their net-
work with other academic institutions to help support
their roles and to help keep up with their knowledge.
Further studies on long-term effectiveness of educa-
tion program for ICNs in developing countries are
needed.

Conclusion
The training course in infection control for

ICNs was effective in improving knowledge and confi-
dence of the ICNs. The ICNs and their administrators
were satisfied.
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