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Abstract
Introduction: Endoscopy is a diagnostic procedure in which a flexible fiber 
optic tube passed into the esophagus, stomach and upper small intestine 
depending on the level at which lesions are anticipated. Because flexible endoscopes 
enter body cavities, they may acquire high levels of microbial contamination. Organic 
material (eg, blood, feces, and respiratory secretions) that collects in the channels 
and parts of the endoscope can be difficult to be removed. Aim of work: To assess 
nurses’ knowledge and practice regarding infection control procedures during GIT 
endoscopies, to assess nurses’ knowledge and practice regarding universal precautions 
during reprocessing techniques of GIT endoscopies, to evaluate the effect of training 
program on nurses’ knowledge and practice regarding infection control procedures and 
endoscopies reprocessing procedures. Materials and methods:  An experimental study 
(pre-post test) was conducted in GIT endoscopy unit in General Surgery department, 
Zagazig University Hospitals. All endoscopy nursing staff (38 nurses) who is dealing 
with endoscopies reprocessing were included in the study. First tool was questionnaire 
sheet, to assess nurses’ knowledge. The second tool was observational checklist to 
assess nurses’ practice. The study was carried out on 3 stages: I- pre-intervention 
stage, II- Intervention stage (by implementation of the educational program), III- Post-
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Introduction

Endoscopy is a diagnostic procedure 
in which a flexible fiber optic tube passed 
into the esophagus, stomach and upper 
small intestine depending on the lev-
el at which lesions are anticipated.

Correctly processing flexible endo-
scopes is essential in helping to prevent 
infection transmission (Marie, 2016).

Because flexible endoscopes enter 
body cavities, they may acquire high 
levels of microbial contamination. Or-
ganic material (eg, blood, feces, and 
respiratory secretions) that collects in 
the channels and parts of the endoscope 
can be difficult to be removed (Marie, 
2016).

Endoscopy related infection may 
occur under the following circumstanc-
es: (1) microorganisms may spread 
from the gastrointestinal tract via the 
bloodstream during an endoscopy to 
susceptible organs or prostheses, or 

may spread to adjacent tissues that are 
reached as a result of the endoscopic 
procedure (endogenous infections), (2) 
microorganisms may be spread from 
patient to patient by contaminated 
equipment (exogenous infections), or 
(3) microorganisms may be transmitted 
from patients to endoscopy personnel 
and perhaps from endoscopy personnel 
to patients (American Society for Gas-
trointestinal Endoscopy, 2014).

As regard the importance of manual 
cleaning, Society of Gastroenterology 
Nurses and Associates mentioned that, 
meticulous manual cleaning of endo-
scopes and accessories is critical to 
the success of subsequent disinfection. 
Manual cleaning refers to the physical 
removal of organic material and/or soil. 
The presence of residual organic mate-
rial and/or soil may protect microorgan-
isms from destruction by germicides, 
therefore contributing to disinfection 
or sterilization failure. This must begin 

intervention stage. Results: The study sample of nurses consisted of 38 female nurses 
with mean age 36.8 ± 6.1 years. There was an improvement in total level of nurses’ 
knowledge and practice regarding infection control with highly statistically significant 
difference before and after implementation of the educational program as regarding 
infection control, precautions post endoscopy procedures (endoscopy reprocessing). 
Conclusion: The study concludes that relatively short-term in-service training can 
significantly improve nurses’ knowledge and practice concerning infection control 
procedures and endoscopies reprocessing techniques in GIT endoscopy unit. It is a must 
to keep reinforcing the knowledge and practice regarding infection control.
Keywords: Infection control, GIT endoscopy, Endoscopic reprocessing, Educational 
program, Knowledge and Practice. 
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immediately after the patient procedure 
to prevent drying of secretions on both 
the external surface and inner channels 
of the endoscope (Abd-Elhamid et al., 
2016). 

Endoscopy personnel may facilitate 
the transmission of infection from pa-
tient to patient if they fail to carefully 
adhere to general infection control prin-
ciples (Macedo, et al., 2005).

Nursing care for patient undergo-
ing upper endoscopy; the nurses should 
inform the patient about the procedure, 
take a formal consent, any preparation 
pre and post-procedure (Abd El- All, 
2014).

Infection control practices are criti-
cal for the prevention of infection in 
any medical setting. 

Previous studies on endoscopy units 
concluded that training can significant-
ly improve nurses’ knowledge and prac-
tice concerning infection control pro-
cedures and endoscopic reprocessing 
techniques (Abd-Elhamid et al., 2016).

Implementing an educational pro-
gram at GIT endoscopy unit in General 
Surgery department, Zagazig Univer-
sity Hospitals was not done yet.

Aim of work

To assess nurses’ knowledge and 
practice regarding infection control 
procedures during GIT endoscopies, 
to assess nurses’ knowledge and prac-
tice regarding universal precautions 
during reprocessing techniques of GIT 
endoscopies, to evaluate the effect of 
training program on nurses’ knowledge 
and practice regarding infection control 
procedures and endoscopies reprocess-
ing procedures.

Materials and methods

Study design: A quasi experimental 
study (pre-post test).

Place and duration of the study: 
The study was conducted in GIT en-
doscopy unit in General Surgery de-
partment, Zagazig University Hospitals 
during the period from the 1st of July 
2017 to the end of January 2018. 

In the study setting (GIT endoscopy 
unit is present in General Surgery de-
partment, Zagazig University Hospi-
tals), there are about five gastrointesti-
nal tract endoscopic procedures either 
for diagnostic or therapeutic purposes 
with four endoscopes (two Duodeno-
scope, one Gastroscope and one Colo-
noscope) per day that make the im-
portance of follow effective infection 
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control procedures and effective endos-
copies reprocessing techniques under 
controlled universal precaution to pre-
vent microbial infection and promote 
nursing and patients safety.

Study Sample: all endoscopy nurs-
ing staffs (38 nurses) who is dealing 
with endoscopies reprocessing was in-
volved in the study.

Study method: 

Two tools are used for data collec-
tion from nurses in the unit included: 

1- Questionnaire: It consisted of 
three sections:

- Section A: contains questions 
about socio-demographic data of nurses 
such as age, occupation, education, and 
experience in endoscopy unit, training 
courses regarding infection control pro-
cedures in GIT endoscopy unit (Hossen 
and Mohammed, 2014).

- Section B: contains questions to 
assess the endoscopy nurse’s knowledge 
related to infection, chain of infection, 
standard precautions, and principles of 
aseptic technique, waste management, 
nurses’ knowledge about cleaning, level 
of disinfection, sterilization (Abd-Elha-
mid et al., 2016).

- Section C: contains questions to 
assess nurse’s basic knowledge regard-
ing universal precaution during repro-
cessing procedures, the questions con-
centrated on six main items; first about 
purposes of using endoscope which 
contain eight questions, second for the 
method of transferring endoscope for 
reprocessing, that contains six ques-
tions , third about the dangerous of 
inadequate endoscope reprocessing 
which contains eight questions, fourth 
about the universal precautions during 
endoscope reprocessing, it contains six 
questions , fifth about endoscope repro-
cessing steps which contain eight ques-
tions, and sixth for documentation that 
contain two questions. The questions 
were based on pertinent literature (Pub-
lic Health Agency of Canada, 2012).

2- Observational check list : to as-
sess their practice level regarding infec-
tion control procedures contain items 
about:

• Hand washing and wearing person-
al protective equipments (gloves, 
gowns, shoe covers, head covers, 
masks, respirators, and eye protec-
tion).

• Reprocessing procedure for en-
doscope disinfection. It include 
eight steps, first; pre manual clean-
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ing stage, second; test the leak, 
third; manual cleaning and rinsing, 
fourth; rinsing, fifth; sterilization, 
sixth; dryness, seventh; storage and 
eighth; recording and documenta-
tions (CDC, 2017).

Pilot study: A pilot study was con-
ducted prior to starting the field study 
to pretest the data collection tools, pro-
cedure of data collection and the dura-
tion of the study. It was done to test the 
contents of the questionnaire and the 
checklist. Therefore some difficult and 
unclear questions were modified into 
easier and clearer ones.

Technical design:

The study was carried out as fol-
lows:

I- Pre-test or pre-intervention stage.

II- Intervention stage.

III- Post-intervention stage.

I- Pre-test or pre-intervention stage:

Duration: 3 months from the 1st 
of July 2017 to the end of September 
2017.

Assessment of nurses’ socio-de-
mographic data and knowledge about 
infection control procedures, nurse’s 
basic knowledge regarding universal 
precaution during reprocessing of en-

doscopes through a questionnaire. The 
infection control procedures adopted in 
the unit of General Surgery department 
and steps of endoscopes reprocessing 
was observed regularly during the visits 
for completion of the checklists which 
was done weekly.

II-The intervention phase 

Duration: 1 month 

Field work: Health education in-
tervention was implemented targeting 
all nurses in the GIT endoscopy unit at 
General Surgery department, Zagazig 
University Hospitals; including (38) 
nurses who was included in the study. 
The Association for Professionals in 
Infection Control and Epidemiology 
(APIC) guidelines for infection preven-
tion and control in flexible endoscopy 
was disseminated in the unit as:

1. Booklet in Arabic language was 
prepared by the researcher in pure 
Arabic details to all nurses in the 
unit to improve their practice within 
the studied institution.

2. Lectures (power point including 
videos for demonstration of the 
practical steps) and open discussion 
was used. 

The health education message in-
cluded:



El-Maghawry HA & El-Hawy LL62

1. Definition of endoscope. 

2. Uses, importance and indication of 
endoscope.

3. Patient preparation and complica-
tions.

4. Definition of infection, nosocomial 
infection and chain of infection, 

5. Diseases transmitted through endo-
scope, 

6. Standers universal precautions and 
aseptic techniques. 

7. Endoscopy reprocessing (pre-clean-
ing, leak test, manual cleaning, rins-
ing, disinfection, drying, and stor-
age) (Society of Gastroenterology 
Nurses and Associates, 2012).

Two teaching sessions per week for 
four weeks was organized and sched-
uled in the unit. The duration of each 
session was determined according to 
the contents needed to inform the nurs-
es. The program was written in Arabic 
language to be understood easily.

III-post intervention:

Duration: 3 months from the 1st of 
November 2017 to the end of January 
2018.

Reassessment of nurses’ socio-de-
mographic data and knowledge about 

infection control procedures, nurse’s 
basic knowledge regarding universal 
precautions during reprocessing of en-
doscopes through the same question-
naire which was used in the pre-inter-
vention phase. The infection control 
procedures adopted in the unit and steps 
of endoscopes reprocessing were ob-
served regularly during the visits for 
completion of the same checklist which 
was used in the pre-intervention phase.

The scoring system:

1- Knowledge questionnaires:

 - Two mark if correct answer.

 - One mark for incomplete.

 - Zero for incorrect answer. 

Total scores 60% or more will be 
considered as satisfactory knowledge 
and < 60% will be considered as unsat-
isfactory (Ali and Taha, 2014).

2- Observational checklists:

 - Two marks if the step was correctly 
done.

 - One mark for need more practice.

 - Zero for incorrectly done or not 
done. 

A total score 60% or more will be 
considered as adequate practice and < 
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60% will be considered as inadequate 
practice (Ali and Taha, 2014).

Consent

The purpose of the study was ex-
plained to the nurses and oral consent 
was obtained to participate in the study. 
They were given an opportunity to with-
draw from the study at any time. Confi-
dentiality of information was protected. 
Ethics, values, culture, and beliefs were 
respected

Ethical approval

Approval by an Institutional Re-
view Board (IRB) for Medical Research 
Ethics, Faculty of Medicine, Zagazig 
University, was obtained prior to imple-
mentation of the study (ZU-IRB 4303). 

An official approval for the implemen-
tation of the study was obtained from 
the Gastrointestinal Colonoscopy Unit 
of General Surgery department, Zaga-
zig University.

Data management

 All collected data were organized, 
categorized, tabulated, entered, and an-
alyzed by using SPSS (Statistical Pack-
age for Social Sciences); version 16, 
which was applied to frequency tables 
and statistical significance. The statisti-
cal significance and associations were 
assessed using, the arithmetic mean, the 
standard deviation (SD). McNemar’s 
test was used to detect the relation be-
tween the variables. Tables and graphs 
were done for data visualization.
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Results

The study sample of nurses consisted of 38 female nurses with mean age 36.8 
± 6.1 years.

Table (1): Socio-demographic characteristics of the studied nurses.
Items No %
Age (years): 

- <  35
 - < 35

Mean ± SD
Range

13
25

34.2
65.8

36.8 ± 6.1
24

Education:
- 2ry school of nursing
- Higher education #

34
4

89.4
10.6

Years of experience:
- 1-3 years
 - 3< years

15
23

39.5
60.5

Training courses:
- Yes 
- NO 

13
25

34.2
65.8

# Institute of nursing or Baccalaureate of nursing.

Table (1) revealed that 65.8% of nurses aged more than 35 years. Most of them 
(89.4) had secondary school of nursing and 60.5% had experience more than 3 
years. Only 34.2% received training courses.



Training Educational Program and Nurses’ Performance 65

Figure (1): Bar chart showing total nurses’ knowledge regarding infection 
control procedures in the endoscopy unit.

Figure (1) showed the distribution of the studied sample according to their 
knowledge, it was noticed that the majority of nurses (89.5%) had inadequate 
knowledge before applying health education program and only (10.5%) of them 
had adequate knowledge, while after applying health education program the nurse’s 
knowledge was satisfactory (81.5%).
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Table (2): Effect of the health education program on nurses’ knowledge 
about Infection Control Precautions post Endoscopy Procedures 
(endoscopy reprocessing) (No=38).

Procedures Nurses› knowledge McNemar›s test
p valuePre-

intervention
(Phase I)

Post-
intervention
(Phase III)

No % No %
Pre-cleaning:

- Satisfactory
- Unsatisfactory

2
36

5.2
94.8

37
1

97.4
2.6

0.000**

Leakage testing:
- Satisfactory
- Unsatisfactory

8
30

21.1
78.9

37
1

97.4
2.6

0.000**

Manual cleaning:
- Satisfactory 
- Unsatisfactory 

2
36

5.2
94.8

35
3

92.1
7.9

0.000**

High level disinfection:
- Satisfactory 
- Unsatisfactory

3
35

7.9
92.1

36
2

94.8
5.2

0.001**

Manual disinfection and 
rinse:

- Satisfactory 
- Unsatisfactory 

4
34

10.6
89.4

37
1

97.4
2.6 0.000**

Automated disinfection and 
rinse:

- Satisfactory 
- Unsatisfactory 

3
35

7.9
92.1

37
1

97.4
2.6 0.000**

Endoscopy handling:
- Satisfactory 
- Unsatisfactory

1
37

2.7
97.3

34
4

89.5
10.5 0.000**

Endoscopy storage:
- Satisfactory 
- Unsatisfactory

1
37

2.7
97.3

36
2

94.8
5.2 0.000**

Total post procedure:
- Satisfactory 
- Unsatisfactory

2
36

5.2
94.8

21
17

55.2
44.8 0.000**

**: Highly statistically significant at P < 0.001 level
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Table (2) demonstrated that only (5.2%) of nurses had total satisfactory knowl-
edge about infection control precautions post endoscopy procedures (endoscopy 
reprocessing) before implementation of the program. The nurses had statistically 
significant scores in all items at post program phase p<0.001 for all.

Table (3): Total nurses’ practice regarding infection control procedures in the 
endoscopy unit (No=38).

Total practice Nurses practice McNemar›s test
p value

Pre-
intervention

(Phase I)

Post-
intervention
(Phase III)

No % No %
Satisfactory 2 5.3 30 78.9

Unsatisfactory 36 94.7 8 21.1 0.000**

** Highly statistically significant at P < 0.001 level

Table (3) showed that the majority of nurses (94.7%) had unsatisfactory prac-
tice before applying health education program, while after applying health educa-
tion program the nurses’ practice was satisfactory (78.9%).
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Table (4): Effect of the health education program on nurses’ practice about 
Infection Control Precautions post Endoscopy Procedures (No =38)

Procedures Nurses› practice  McNemar›s
test

p value
Pre-

intervention
(Phase I)

Post-
intervention
(Phase III)

No % No %
Pre-cleaning:

- Satisfactory
- Unsatisfactory

3
35

7.9
92.1

31
7

81.6
18.4

 

Leakage testing:
- Satisfactory
- Unsatisfactory

1
37

2.7
97.3

27
11

71.1
28.9

0.000**

Manual cleaning:
- Satisfactory 
- Unsatisfactory 

2
36

5.2
94.8

30
8

 
78.9
21.1 0.000**

High level disinfection:
- Satisfactory 
- Unsatisfactory

6
32

15.7
84.3

26
12

68.4
31.6 0.000**

Manual disinfection and rinse:
- Satisfactory 
- Unsatisfactory 

2
36

5.2
94.8

28
10

73.6
26.4 0.000**

Automated disinfection and rinse:
- Satisfactory 
- Unsatisfactory 

4
34

10.5
89.5

19
19

 
50.0
50.0 0.000**

Endoscopy handling:
- Satisfactory 
- Unsatisfactory

33
5

86.6
13.2

37
1

97.3
2.7

0.219

Endoscopy storage:
- Satisfactory 
- Unsatisfactory

12
26

31.6
68.4

36
2

94.8
5.2 0.000**

Total post procedure:
- Satisfactory 
- Unsatisfactory

4
34

10.5
89.5

20
18

52.6
47.4 0.000**

** Highly statistically significant at p < 0.001 level
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 Table (4) showed that there were 
highly statistically improvement in 
practice level regarding infection con-
trol in all table items namely pre-clean-
ing, leakage testing, manual cleaning, 
high level disinfected, manual disin-
fecting, endoscopy storage, and nurses 
total post procedure after application of 
the educational programs (P≤0.001).

Discussion

This study was carried out to test the 
hypotheses that implementation of edu-
cational program will improve nurses’ 
knowledge and practices about infec-
tion control procedures and reprocess-
ing techniques of endoscopy at GIT en-
doscopy unit in General Surgery depart-
ment, Zagazig University Hospital. The 
study results demonstrated significant 
improvements in nurses’ knowledge 
and practice in the endoscopic units. 
The findings lead to accepting the set 
hypotheses, with confirmation of the ef-
fectiveness of the educational program.

As regarding nurses’ characteris-
tics, the finding of the present study re-
vealed that slightly less than two third 
of nurses were in the age group of more 
than 35 years old with mean age 36.8 ± 
6.1 years ( Table 1). This result was in 
disagreement with Moqbel et al., who 
reported that the most of nurses (67%) 

age less than 30 years old with mean age 
30.1 ± 4.7 years (Moqbel et al., 2015).

However this finding goes in the 
same line with Abd-Elhamid et al., who 
founded that that more than two third 
of nurses were in the age group of more 
than 40 years with mean age 42.2 ± 8.4 
years (Abd-Elhamid et al., 2016).

As regarding education level the 
majority of the sample had completed 
their secondary nursing school educa-
tion while only ten percent of them had 
higher education in Nursing (Table1). 
This result was in agreement with El 
Ghatey et al. who found that the ma-
jority of nurses had Diploma Degree 
in Nursing while minority of them had 
Bachelor Degree in Nursing (El Ghatey 
et al., 2013).  Also, Ali and Taha, 2014 
revealed that about two thirds were fe-
males with Diploma Degree in Nursing.

 In relation to years of experience, 
more than half of nurses had experi-
ence more than 3 years (Table 1). This 
finding is consistent with Ali and Taha, 
2014 who revealed that more than half 
of nurses had experience more than 3 
years. This finding is in contrast with 
Soliman who found that, slightly more 
than half of the nurses had more than 
10 years of experience in hemodialysis 
unit (56.8%) (Soliman, 2013).
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More than one third of the studied 
nurses did not receive training program 
about infection control (34.2%) (Table 
1). It can be explained in the light of 
the belief that training within the unit 
is enough; also it may be due to lack 
of nurses’ interest about the infection 
control training that done by the infec-
tion control team in the hospital. This 
justify is appreciated by Kandeel et al., 
2006 who stated that the experience of 
developing and implementing an infec-
tion control (IC) program in Egypt has 
highlighted many constraints that are 
common in developing countries, in-
cluding the lack of trained health care 
professionals and IC specialists who 
can implement IC programs.

The results of this study was in 
agreement with Abolwafa et al. who 
reported about 10% of the studied sam-
ple had previous attendance training 
courses about infection control (Abol-
wafa et al., 2013).   Also, Hosoglu et 
al. mentioned that less than one-third 
of the participants, in their study, had 
been trained on the prevention of blood-
borne diseases and the risks of occupa-
tional injuries (Hosoglu et al., 2011).

The current results showed that there 
was highly significant statistical differ-
ence regarding the improvement in the 

total nurse’s knowledge about infection 
in general, infection control precau-
tion, and endoscopy reprocessing after 
implementation of the educational pro-
gram, (P≤0.001) (Figure 1). This study 
also revealed that 10.5% only of nurses 
knowledge was satisfactory in pre edu-
cational program; increased to more 
than three quarters in post phase of edu-
cational program. This lack of knowl-
edge would have a negative impact on 
the endoscope reprocessing procedure. 
Additionally, it might lead to microbial 
contamination in the endoscopies used 
in the endoscopic unit which may lead 
to health problems to the patients whom 
undergoing GIT endoscopic procedure. 

This is in agreement with Abd-El-
hamid et al., 2016 who mentioned that, 
there was an improvement in the total 
nurses’  knowledge including (infection 
in general, nosocomial infection, prin-
ciple of disinfection, infection control 
precaution, and endoscopy reprocess-
ing) when comparing pre and post, pre 
and follow up implementation of edu-
cational program.

The present study finding was sup-
ported by the study carried out by Abd 
Elaziz et al., 2013 who reported an im-
provement on nurse’s knowledge after 
implementation of the infection control 
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program. There was a statistical sig-
nificant difference (p<0.01) between 
the improvement of nurse’s knowledge 
and the implementation of the infection 
control program.

 This was in line with the  study 
carried out in India by Koshy and Pa-
tel, 2015 who compared between the 
posttest and pretest knowledge scores 
of staff nurses regarding the infection 
control measures and they found to be 
highly significant (p<0.05) .

In relation to nurses’ knowledge 
about infection control precautions 
post endoscopy procedures (endoscopy 
reprocessing), there was low levels of 
knowledge among nurses in the present 
study before implementation of the pro-
gram. This was noticed in all the tested 
areas of knowledge like transferring en-
doscope for cleaning, pre-manual clean-
ing stage, test leak, manual cleaning 
stage, high level disinfection, manual 
and automated disinfection and rinsing, 
endoscopic handling and storage. There 
was a statistical significant difference 
(p<0.001) between the improvement of 
nurse’s knowledge and the implemen-
tation of the infection control program 
(Table 2). These findings were in agree-
ment with Moqbel et al., who stated 
that there was low level of knowledge 

among nurses before implementation of 
the program (Moqbel et al., 2015).

The current study illustrated that 
there were a highly statistically signifi-
cant improvement of total nurses prac-
tice level regarding infection control 
in endoscopy unit, (p≤0.001) (Table 
3). As satisfactory level was 5.3% be-
fore implementation of the educational 
program increased to more than three 
fourth of study subjects after imple-
mentation of the educational program.

This result was congruent with El 
Ghatey et al. who reported that there 
were highly statistically significant dif-
ferences between nurses practice pre 
and post program implementation (El 
Ghatey et al., 2013).

Also these findings went in the same 
line with Abd-Elhamid et al., 2016 who 
illustrated that there were a significant 
statistical improvement of total nurses 
practice level regarding infection con-
trol in endoscopy unit. As satisfactory 
level was 0% in pre intervention   pro-
gram increased to most of study sub-
jects in post intervention program, and 
more than three fourth in follow up after 
implementation of educational program 
(Abd-Elhamid et al., 2016).  As well Gi-
jare, (2012) who reported that there was 
a highly statistically significant differ-
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ence in the overall practice of infection 
control protocols among nurses during 
posttest showing that the overall effect 
of training was good (Gijare, 2012).

The current results revealed that 
none of nurses had satisfactory practice 
in pre-cleaning, leakage testing, manual 
cleaning, and manual disinfecting be-
fore implementation of the educational 
program and improved to more than 
three fourth of nurses after implementa-
tion of the educational program (Table 
4).

As regarding high level disinfection, 
manual and automated disinfection; the 
present study showed that there was a 
highly statistically significant improve-
ment of nurses practice level (p≤0.001) 
(Table 4). This finding was in agree-
ment with Abd-Elhamid et al., 2016 
who showed that there was a minority 
of the study subjects had satisfactory 
practice in pre intervention program 
, which increased to three fourth after 
program implementation. As regarding 
endoscopy handling, the present study 
showed that there was insignificant 
statistical difference of nurses practice 
level (p≤0.001) as there was a satisfac-
tory level before implementation of the 
education program (Table 4).

Conclusion:

Short-term in-service training can 
significantly improve nurses’ knowl-
edge and practice concerning infection 
control procedures and endoscopies re-
processing techniques in GIT endosco-
py unit. It is a must to keep reinforcing 
the knowledge and practice regarding 
infection control.

Recommendations:

This educational program should 
be adopted as an essential component 
of the continuing educational and train-
ing program for all the nurses and all 
healthcare providers working in en-
doscopic units. Annual training for all 
health team members in endoscopy unit 
is very important.

Conflict of interest 

None.

References
1. Abd El-All MH, Abd El-Lateef MZ and Sayed 

ZA (2014): Esophago-gastro-duodenoscopy: 
Impact of a designed nursing teaching protocol 
on nurse’s performance and patient’s outcome. 
J Am Sci; 10(10):56-65. ISSN 1545-1003.

2. AbdElaziz M, Soliman RA and El lawindi M 
(2013): Evaluation of an Isolation Program 
of Hepatitis C Virus Infected Hemodialysis 
Patients in Some Hemodialysis Centers in 
Egypt. ISRN Nephrology Vol. 2013, Article 
ID 395467, 5 pages.

3. Abd-Elhamid AA, El-khashab MN and Taha 
NM (2016): Impact of Training Education 
Program on Improving of Nurses Performance 



Training Educational Program and Nurses’ Performance 73

Regarding Infection Control in Endoscopy Unit. 
Afro-Egypt J Infect Endem Dis; 6(1): 16-28. 

4. Abolwafa FN, Ouda EW, Mohammed ZF and 
Masoed SE (2013): Developing educational 
program for Nurses’ Related to Infection 
Control of Invasive Procedures in Neonatal 
Units at EL-Minia University and General 
Hospitals. J Am Sci; 9(10):286-93.

5. Ali ZH and Taha NM (2014): Effect of 
Infection Control Training Program on Nurse’s 
Performance and Microbial Results on GIT 
Endoscopes. Adv Lif Sci Tech; 27: 6- 16.

6. American Society for Gastrointestinal 
Endoscopy (2014): Infection control during GI 
endoscopy. Gastrointestinal Endoscopy; 67(6): 
781-90. 

7. Centers for Disease Control (CDC) (2017): 
Essential Elements of a Reprocessing Program 
for Flexible Endoscopes Recommendations of 
the HICPAC. Available at https://www.cdc.gov/
hicpac/recommendations/flexible-endoscope-
reprocessing.html

8. El Ghatey A, Mahrous F and Gendy J (2013): 
Impact of Universal Infection Control 
Intervention Program for Nurses at Asser 
Hospital Medical-Surgical Nursing Department, 
Faculty of Nursing, King Khalid University, 
Abha, Saudi Arabia. . J Am Sci; 9(12): 940- 48.

9. Gijare M (2012): Effectiveness of teaching on 
infection control practices among health care 
professionals. Sinhgade Journal of Nursing; 
2(2): 5-9. 

10. Hosoglu S, Akalin S, Sunbul M, Otkun M 
and Ozturk R (2011): Health care workers’ 
compliance with universal precautions in 
Turkey. Med Hypotheses; 77(6):1079-82.

11. Hossen ZA and Mohammed NT (2014): Effect 
of Infection Control Training Program on 
Nurse’s Performance and Microbial Results on 
GIT Endoscopes. Adv Lif Sci Tech; 6:17.

12. Kandeel A, Rasslan O, Hajjeh R, Hallaj Z and 
El-Sayed N (2006): Evolution of infection 
control in Egypt: achievements and challenges. 
Am J Infect Control; 34 (4): 193-200.

13. Koshy S and Patel R (2015): Effectiveness of 
Planned Teaching Program on Knowledge 
Regarding the Infection Control Measures in 
Labour Room among the Staff Nurses Working 
in Maternity Unit in Selected Hospital of 
Panchmahal District. International Journal of 
Innovative Research and Development; 4(4): 
29-41.

14. Macedo de Oliveira A, White KL and 
Leschinsky DP (2005): An outbreak of hepatitis 
C virus infections among outpatients at a 
hematology/ oncology clinic. Ann Intern Med; 
142:898-902.

15. Marie AB (2016): Guideline Implementation: 
Processing Flexible Endoscopes. AORN 
Journal; 225- 36.

16. Moqbel AA, Shebl AM and Soliman HM (2015): 
Effectiveness of Planned Health Education 
Program on Nurses’ Knowledge and Practice 
for Preventing Infection in Gastrointestinal 
Endoscopy Units at Major Hospitals in Yemen. 
IOSR Journal of Nursing and Health Science; 
4(6):39-47.

17. Public Health Agency of Canada (2012): 
Infection Prevention and Control Guideline 
for Flexible Gastrointestinal Endoscopy and 
Flexible Bronchoscopy. Available at: www.
publichealth.gc.ca

18. Society of Gastroenterology Nurses and 
Associates, Inc. (2012): Standards of 
Infection Control in Reprocessing of Flexible 
Gastrointestinal Endoscopes. Available at: 
https://www.sgna.org/./StandardsGuidelines/
sgna_stand_of_infection_control.html.

19. Soliman G (2013): Effect of in service 
Educational Program for Nurses about 
Infection Control Precautions on their Practice 
in Hemodialysis Units. Doctorate Degree in 
Nursing Sciences, Faculty of Nursing-Mansoura 
University, Egypt.



El-Maghawry HA & El-Hawy LL74


