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Abstract:

Background: Improvement in the performance of health care workers is an important aspect of infection
control in the health care settings. Nursing students are more exposed to infections during clinical experience so
they need to improve their performance related to infection control measures.

Aim.: This study was conducted to assess of knowledge, practice and attitude of internship nursing students
related to infection control and its measures and explore the effect of nursing guidelines regarding infection
control and its measures on their knowledge, performance and attitude of internship nursing students.

Setting and Subjects: The study was carried out in King Khalid Hospital at Hafer Al-Batin city in Kingdom
Saudi Arabia on all available internship nursing students (33 students) of College of Applied medical Science,
Dammam University.

Tools: collected data were divided into three parts related to sociodemographic data; assessment of
knowledge, practice and attitude toward infection control and its measures.

Results: After demonstration of guidelines regarding infection control and its measures, there were significant
improvement in the level of knowledge, performance and attitude of internship nursing students.
Recommendation: The periodic refresher in-service training courses should be provided to nursing students
in order to keep them of updating knowledge and practice regarding infection control measures.
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I.  Introduction

Infection control is a quality standard of patient's care and is essential for the well being of the patients
and the safety of both patients and staff to accomplish a reduction in infection rates, an infection control
program has to be given ). The transmission of blood borne viruses and other microbial pathogens to patients
during routine health care procedures continues to occur because of the use of unsafe and improper procedures
as injection, infusion, and medication practices by health care professionals in various clinical settings ** ¥,
The risk of infection will also be influenced by the use of various medical devices, such as mechanical
ventilator, urinary and central venous catheters and enteral feeding systems .

Standard precautions of infection control refers to the prevention of contact with blood ,all body fluids,
secretions and excretions from the body and must be used with every patients . It is necessary to ensure the
safety of patients as well as healthcare personnel and those who visit the health care environment " ®. The
standard precautions include hand washing, using personal protective equipments when likely to come into
contact with bodily substances e.g. gloves, gowns, aprons, and eye goggles, correct and safe disposal of sharps,
in addition to correct disposal and management of infectious waste %',

Guidelines about infection control measures are one of the strategies that have used to prevent the
spread of infectious diseases. The primary aim of these guidelines, whether in the community or hospitals, is to
prevent people from acquiring avoidable infection. Achieving this aim requires the willingness of all health care
(slt)aff to maintain the highest possible standards of clinical practice and follow sound infection control principles

Nursing student should be able to do the caring of patients after learning the principles of standard
precaution, effective training is essential to ensure that these concepts about standard precautions are understood
and put into practice wherever health care is provided "?. Nurse is expected to perform all functions necessary
for the total care of the patients. She must know how to protect others from contacting the disease, and she is
responsible for disseminating prevention and control information to personnel, patients, their families and
visitors

Nursing students have a critical role to play in the prevention efforts and they are an important
population to study their level of knowledge, attitudes, and behavior regarding infection control measures, and
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obtaining this information are useful for developing programs to improve their performance "> '¥. Therefore,
the purpose of the present research is to study and analyze knowledge, attitude and practices towards infection
control measures among nursing internship students and to explore the effect of nursing guidelines on their
knowledge, performance and attitude in order to protect themselves and others from infection transmission.

Aim

1- Assessment of knowledge, practice and attitude of internship nursing students related to infection control and
its measures.

2- Explore the effect of nursing guidelines regarding infection control and its measures on the knowledge,
performance and attitude of internship nursing students.

II.  Material And Methods
Research design: Pre and post observational design was used to carry out this study.
A-Settings: This study was carried out in Hafer Al-Batin City in Kingdom Saudi Arabia, College of Applied
Medical Science, Damam University and at King Khaled Hospital during training of the internship nursing
students.
B- Subjects: All available (33) nursing students were assigned to internship in the above mentioned setting was
included in this study.
c- Tools for data collection: Three tools were developed by the researchers to collect the data for this study.
Tool I —Internship nursing student's knowledge regarding infection control measures structured
questionnaire sheet:
Proper questionnaire was used as a tool for data collection in both pre and post test of the training guidelines, in
order to measure the knowledge level of the internship nursing students about infection control measures, the
questionnaire consisted of two parts;
Part(1); This questionnaire covered the demographic characteristics of internship nursing students such as: age,
education, marital status............. ect.
Part (2); the knowledge questionnaire are formulated to gather data about; infection control, hand hygiene,
Personal protective equipment ( gloves, mask, gown), handling sharp instrument, staff performance, visitors,
environmental hygiene, handling laboratory specimen, respiratory hygiene, safe injection practice, urinary
catheter, infection control for mechanical ventilator, caring of wound dressing and giving intravenous infusion
(14 items).
Scoring system of this questionnaire:-; (1) mark was given for correct answer and (zero) for wrong answer, total
score for this knowledge test was (78 degrees).

Tool II — Observational check list related to infection control measure;

Observational checklist was developed for assessing nurses' performance, this tool was used before and
after the guidelines to evaluate the extent to which the training guidelines affected nurses performance.
Observation checklist included (13) procedure related to (hand hygiene, personal protective equipment ( gloves,
mask, gown), handling sharp instrument, staff performance, visitors, environmental hygiene, handling
laboratory specimen, respiratory hygiene, safe injection practice, urinary catheter, infection control for
mechanical ventilator, caring of wound dressing and giving intravenous infusion). It was done during routine
work.

Scoring system of nurses' performance: Total score of performance test was (118), distributed as follow: hand
hygiene was (7) score, personal protective equipment was (8) score, handling sharp instrument was (9) score,
staff performance was ( 11) score, visitors was (7) score, environmental hygiene was (6) score, handling
laboratory specimen was (10) score, respiratory hygiene was (6) score, safe injection practice was (10)score,
urinary catheter was (16) score, infection control for mechanical ventilator was (10) score, caring of wound
dressing was ( 10) score, giving intravenous infusion was (8) score.

The scoring system for performance checklist:- (1) mark was given for done and (zero) for not done.

Tool III —Attitude related to infection control measure;

It includes 13 questions related to opinion of internship nursing students regarding infection control
and its measures. It scored as follow: Strongly agree = 5, Agree = 4, Uncertain = 3, Disagree = 2, Strongly
disagree = 1

The questionnaires were tested for its content validity and relevance by a jury of five expertise in
different fields of nursing at Tanta and Ain shams Faculty of Nursing. The experts' responses were represented
in four points rating score ranging from (4-1); 4= strongly relevant, 3= relevant, 2= little relevant, and 1= not
relevant. A few changes were made for a few unclear words.

The subscales' reliability values of these factors measured by Cronbach’s coefficient Alpha.
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IV- Nursing guidelines related to infection control measures;

A booklet in English langauge, based on recent medical and nursing knowledge. it gives insight about
standard precaution about infection control as the following;
1-Infection, infection control, hand washing, personal protective measures and handling sharp instruments
2- Environmental hygiene, precautions against blood borne transmission and prevention of respiratory
infection.
3-Dealing with sharp needles, prevention of urinary infections, respiratory care for ventilator, vascular access
care and handling laboratory specimen.

Methods of data collection:

Ethical consideration:

1-Explain the aim of the study to the academic coordinator of the college to take his permission to do this study
with internship nursing students.

2-Explain the aim of the study to each student and take the consent from all students.

3- Assured that the obtained information will be confidential and used only for the purpose of the study.

Methods:

1-Approval for data collection was obtained from the director of Faculty of Applied Medical Science at Hafer
Al-Batin for conducting the study.

2-The tools were developed by the researchers based on reviewing the recent and related literature.

3-Apilot study was conducted on 3 nurses for two weeks to ensure the reliability of the tool and to assess the
student's acceptance to be involved in the study.

4-Data collection for this study was carried out in the period from October 2012 to December 2012. The
methods of teaching used were lecturing followed by focus group discussions in addition to audiovisual
materials, and demonstrations for practices. The details of the program and content are included in the booklet.
5-Three tools sheet were used two times. The first time was at the beginning of the study as a baseline measure
before implementing guidelines and to assess the internship nursing students needs . The second time was 4
weeks after the guidelines had begun to evalute the effect of guidelines on improving intership student
knowledge, practice and attitude regarding infection control and its measures.

6-Once the approval was taken to carry out the study, the researchers started to collect data and implement the
program of intervention in the following way:

a-All study subjects received the three tools sheet to estimate pre-test assessment for knowledge, performance
and attitude.

b- Internship nursing students are given booklet about infection control guidelines. Training sessions were
conducted by the researchers which are divided into six sessions; 4 hours per day (1 day for week) for (6)
weeks.

c- knowledge assessment sheet filled by the internship nursing students for pretest and post test within 30
minutes.

e-Observational checklist for assessing internship nursing students' performance was filled by the researchers
within 30 minutes during the students working in the hospital.

f-Attitude sheet was filled by internship nursing students to show their attitude related to infection control and
its measures within 20 minutes .

1S6t2117n?82)1rd precaution guidelines sessions: (National Collaborating Centre for Nursing and Supportive Care >
1-The first session was geared toward theoretical knowledge content about infection, infection control, hand
washing, personal protective measures and handling sharp instruments. It was given in about (4) hours.

2- The second session was geared toward clinical application of hand washing, personal protective measures and
dealing with sharp instruments. It was given in about (4) hours.

3-The third session was geared toward theoretical knowledge related to; environmental hygiene, precautions
against blood borne transmission and prevention of respiratory infection. It was given in about (4) hours.

4- The fourth session was geared toward clinical application of environmental hygiene, precautions against
blood borne transmission and prevention of respiratory infection. It was given in about (4) hours.

5-The fifth session was geared toward theoretical knowledge related to; dealing with sharp instruments,
prevention of urinary infections, respiratory care for ventilator, vascular access care and handling laboratory
specimen. It was given in about (4) hours.

6-The sixth session was geared toward clinical application of dealing with sharp instruments, prevention of
urinary infections , respiratory care for ventilator ,vascular access care and handling laboratory specimen. It was
given in about (4) hours.
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7- The total time needed for monitoring the three activities for each internship nursing students consumed about
80 minutes.

8- Evaluation of infection control guidelines was carried out by using the assessment sheet, observational
checklist sheet and attitude sheet.

Methods of data analysis:

All data were collected, coded, tabulated and subjected to statistical analysis. Statistical analysis is
performed by statistical Package SPSS in general (version 13), also Microsoft office Excel is used for data
handling and graphical presentation. Quantitative variables are described by the Mean, Standard Deviation (SD),
while qualitative categorical variables are described by proportions and percentages. Descriptive statistics are
used to analyze the response to individual items and the respondents' characteristics. Chi-square and P- value
test used to test correlation.

III.  Results

Data in table (1) Shows the distribution of the studied group according to their socio-demographic
characteristics. As regard to age, the table shows that the highest percentage of nurses (60.6%) were in the age
group (20-21) years old. As regard to working department, the table shows that the highest percentage of nurses
(24.2%) were working in surgical department.

Comparison between level of general knowledge about infection control for internship nursing students
pre and post guidelines was clear in table (2). This table shows that there was significant improvement in
general knowledge from moderate to good level post guidelines as follow; from (36.4%) to (93.9%)
respectively.

Comparison between level of knowledge regarding general measures of infection control as (hand
hygiene, personal protective equipment, handling sharp instruments, staff performance , visitors , environmental
hygiene and handling laboratory specimen) for internship nursing students pre and post guidelines (Table, 3).
Data shows that there was significant improvement in knowledge of general measures of infection control post
guidelines at P <0.05 .

Figure (1) shows comparison between level of knowledge of internship nursing students pre and post
guidelines regarding specific measures of infection control which includes ( respiratory hygiene, safe injection
practice, urinary catheter, infection control for mechanical ventilator, caring of wound dressing and giving
intravenous infusion). This figure shows that there was significant improvement in knowledge post guidelines
as follow from (24.2, 18.2, 9.1, 9.1, 9.1, 9.1%) to ( 87.9, 87.9, 87.9, 84.8, 87.9, 87.9% ) respectively.

Table (4): Shows improvement in the total level of knowledge regarding infection control which done
among studied group pre and post guidelines.This table shows that there was significant improvement in the
level of total knowledge from moderate level to good level post guidelines as follow; from (60.6%) to (84.8%)
respectively at P <0.05.

Figure (2): shows comparison between level of performance regarding general measures of infection
control which includes ( hand hygiene, personal protective equipment, handling sharp instruments, staff
performance, visitors, environmental hygiene and handling laboratory specimen) at internship nursing students
pre and post guidelines. This figure shows that there was significant improvement in the performance post
guidelines as follow from ( 18.2, 24.2, 30.3, 21.2, 30.3, 42.4% ) to (81.8, 72.7, 84.8, 81.8, 45.5, 90.9, 75.8%)
respectively.

Table (5): Shows comparison between level of performance regarding specific measures of infection
control which includes (respiratory hygiene, safe injection practice, urinary catheter, mechanical ventilator,
wound dressing and giving intravenous infusion) for internship nursing students pre and post guidelines .This
table shows that there was significant improvement in the performance post guidelines and there were highly
statistically significant difference at p = <0,01.

Table (6): Shows improvement in the total level of performance which done among studied group
regarding infection control pre and post guidelines.This table shows that there was significant improvement in
the level of total performance from moderate level to good level post guidelines as follow; from (60,0%) to
(84.8%) respectively at P <0.05.

Table (7): Shows the attitude of internship nursing students toward infection control. The table revealed
that there was statitically significant difference between internship student nurses attitude regarding infection
control and its measures pre and post guidelines and there was no difference of attitude regarding ;I believe that
my current level of knowledge about infection control is good and infection control can be improved by
administrative orders and continuous observation.
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Table (1) Distribution of studied students according to their socio-demographic characteristics.

Students
Socio-demographic (n=33)
characteristics N %
Age:
20-21 20 60.6
22-23 11 333
24-25 2 6.1
Rang 20-25
Mean£SD 21.61+1.03
Marital status:
Single 26 78.7
Married 7 21.3
Department
FMW 6 18.2
FSW 8 242
PW 3 9.1
KU 7 212
OR 2 6.1
ER 2 6.1
OBS 5 15.2
Training about infection control
Yes 29 87.9
No 4 12.1
In case of yes, duration
One day 29 100
Two days 0 0
Three days 0 0

FMW (female medical ward), FSW (female surgical ward), PW (pediatric ward), KU (kidney unit), OR
(operation room), ER (emergency room), OBS (obstetric unit)

Table (2) comparison between level of general knowledge regarding infection control for internship
nursing students' pre and post guidelines

Level of knowledge regarding infection control

(n=33)
Time of assessment Poor Moderate Good

(0-<2) (2<4) (4-6)

N % N % N Y%
Pre-program 1 3 20 60.6 12 36.4
Post-program 0 0 2 6.1 31 93.9
F 78.25
P 0.002*

*Significant or P<0.05

Table (3) comparison between level of knowledge regarding general measures of infection control
for internship nursing students' pre and post guidelines

Pre Post
Items (n=33) (n=33) x? P

No % No %
Hand hygiene 6" 18.2 27" 81.8 23.57 0.032*
Personal protective equipment 8 24.2 24 72.7 69.89 0.001*
Handling sharp instruments 6 18.2 26 78.8 42.12 0.001*
Staff performance 6 18.2 28 84.8 42.12 0.013*
Visitors 14 424 28 84.8 42.57 0.002*
Environmental hygiene 3 9.1 29 87.9 30.24 0.023*
Handling laboratory specimen 3 9.1 25 75.8 31.24 0.020*

a No of students having knowledge in relation to total number (33) of assigned students
*Significant or P <0.05

www.iosrjournals.org 41 | Page



Effect of Nursing Guidelines Regarding Infection Control Measures on Performance of Internship ...

Fig (1) comparison between level of knowledge regarding specific measures of infection control
for internship nursing students pre and post guidelines
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Table (4) Total level of knowledge among studied students regarding infection control at pre
and post program.

Level of knowledge regarding specific measures of infection control
(n=33)
Poor Moderate Good
(0-26) (17-52) (53-78)
N % N % N %
Pre-program 9 27.2 20 60.6 4 12.1
Post-program 1 3 4 12.1 28 84.8
F 68.25
P 0.001*

*Significant or P<0.05

Fig (2) comparison between level of performance regarding general measures of infection control
for internship nursing students pre and post guidelines
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Table (5) comparison between level of performance regarding specific measures of infection control at

internship nursing students pre and post guidelines

Pre Post
Items (n=33) (n=33) X2 P

No % No %
Respiratory hygiene 7 21.2 20° 60.6 41.02 0.013%*
Safe injection practice 20 60.6 29 87.9 42.18 0.001**
-Urinary catheter 10 30.3 30 90.9 36.42 0.001**
Mechanical ventilation 15 45.5 27 81.8 3947 0.012%*
Wound dressing 13 394 28 84.8 32.13 0.001%*
Giving intravenous infusion 8 24.2 28 84.8 60.01 0.001**

a No of students having knowledge in relation to total number (33) of assigned students

*Significant or P <0.05
**Highly significant, p-value <0.01

Table (6) Total level of performance among studied students regarding infection control at pre

and post guidelines.

Level of performance regarding infection control

(n=33)

Poor Moderate Good
Time of assessment (0-<40) (40-<79) (79-118)

N % N % N %
Pre-program 4 12.1 20 60.6 9 27.3
Post-program 0 03 4 12.1 28 84.8
F 75.25
P 0.001*

*Significant or P<0.05

Table (7) Frequency (%) for attitude for internship nursing student toward infection control

and its measures

Pre Post
Items statement (no=33) (n=33) X2 P
A U D A U D
1-1 use Standard Precautions to protect myself
whenever I suspect I might be exposed to body | 54.5 | 6.1 394 | 6.1 0 93.9 27.16 0.012*
fluids
2-1 be}leve ‘that my cu‘rrent level of Kknowledge 818 | o 182 | 848 [ 0 15.2 0.11 0.728
about infection control is good
3-1 frequently worry about acquiring infection 66.6 | 6.1 303 | 909 [ o 9.1 29.24 0.011%
because of my work.
4-1 try to avoid v‘vork ) with infected patients 848 | 6.1 9.1 182 | o 84.8 33.27 0.025%
because I fear from infection
5-It is not necessary for all nurses to take infection 60.6 | 9.1 303 | o 0 100 34.26 0.001%
control training program
6:Touchmg so,meone infected with any infectious 333 | 152 | 515 | 788 | o 212 42.16 0.001*
disease doesn’t make me uncomfortable
7-1 enjoy taking risks in life 818 | 0 182 | 879 | O 12.1 28.27 0.002*
8-In my current work place , I’m offered the
necessary measures to protect myself from | 48.5 | 3 485 || 879 | 3 9.1 36.15 0.012*
communicable respiratory disease
9-Hand hygiene is the single most important thing
to do to prevent transmission of infection 909 | 0 9.1 0 0 100 44.28 0.012*
10-I think that Performing hand hygiene in the
recommended situations can reduce patient | 60.6 | 6.1 333 [ 939 | 0 6.1 37.46 0.041*
mortality
11-I can’t always perform hand hygiene in
recommended situations because my patient’s | 66.7 | 12.1 | 21.2 | 87.9 | 6.1 6.1 46.24 0.020*
needs come first
12-1 think that isolation is important in infection 697 | 121 1182 | 100 | 0 0 4631 0.001%
control.
13-Infection control can be improved by | jo0 | o 315 [ 939 |0 |61 | 4121 | 0.002
administrative orders and continuous observation
A=% strongly agree and agree, U= % uncertain and D= % strongly disagree and disagree
*Significant or P<0.05
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IV.  Discussion

Infection control is a key component of practice for all healthcare professionals, not only for their
health but also to reduce nosocomial infections and thus improve the patient safety '*. Health care workers are
at increased risk of occupationally acquired infection transmitted from both blood borne pathogen, such as
hepatitis C&B and Human Immune Deficiency Virus as well as respiratory infection “% 2. Present study was
carried out to assess the knowledge, practice and attitude of internship nursing students related to infection
control measures and explore the effect of nursing guidelines on their performance.

Present study results revealed that there was improvement in the nursing internship students knowledge
regarding general information of infection control post guidelines (93.9%) than pre guidelines (63.4%) (Tab.2).
Al-Hussami and Darawad “? supported present study results and found that low level of infection prevention
knowledge of students in Jordanian nursing school pre program than post program implementation..

Present study results showed that nursing student interns reported statistical significant post guidelines
improvement in their knowledge about all general measures of infection control include hand hygiene, personal
protective equipments, handling sharp instruments, staff performance, visitors, environmental hygiene and
handling laboratory specimen with p value <0.05 (Tab. 3). This could be indicated that there was lack of
knowledge regarding infection control in their nursing school courses. Al-Hussami and Darawad “* supported
present study results and showed that the educational programs was effective in promoting participant
knowledge of infection prevention measures. Also, WU et al., * reported that application of such programs are
beneficial in promoting nursing students knowledge of infection prevention and recommended that infection
control programs should be included in nursing school curriculums.

Overall, nursing students interns in present study reported highly post guidelines improvement in their
knowledge about all specific measures of infection control include respiratory hygiene, safe injection practice,
urinary catheter, mechanical ventilator, caring of wound dressing and giving intravenous infusion (Fig 1). Jain et
al., @ supported the present study finding and demonstrated that considerable improvement regarding the
respondents knowledge and implementation of specific infection control precautions post educational program.

Present study revealed that the majority of the nursing students interns had sigificant improvement in
total knowledge (general & specific) post guidelines from moderate level (60.6%) to good level (84.8%) (Tab
4). This is supported by Turner et al., “> who said that the implementaion of the program about infection control
was very effective in enhancing nurses total knowledge and performance.

Present study results showed that the majority of nursing students interns demonstrated post guidelines
improvement in their performance regarding general measures of infection control standard precautions include
hand hygiene, personal protective equipments, handling sharp instruments, environmental hygiene and handling
laboratory specimen than pre guidelines (fig.2). Al-Hussami and Darawad “* and Rosenthal et al., *® were
supported our study finding and they found that the educational programs about the infection control precautions
are significantly influenced the participants performance.

Minimal improvement in nursing internship performance regarding dealing with visitors were found in
present study results post guidelines (45.5%) than pre guidelines (30.3%) this could be due to either lack of their
awareness about the role of visitors in infection transmission or lack of rules enforced by the hospital regarding
control of visitors (fig.2).

Study of our post guidelines findings demonstrated that the majority of nursing student's internship
performance was improved regarding specific infection control measures including insertion & caring of
catheter, safe injection, caring of wound dressing, intravenous infusion and mechanical ventilation (Tab. 5).
Most probably the low level of pre guidelines performance might be due to inadequate training for infection
control measures, inadequate supply of personal protective equipments and carelessness of students. This results
is hand in hand with Rosenthal et al., ®"?® which measured the effect of education and performance feedback
on specific infection control measures as central venous catheter, blood stream infection and catheter associated
urinary tract infection and found that the performance feedback were effective after training program .

Present study showed that the majority of the nursing students interns had sigificant improvement in
total performance (general & specific) post guidelines from moderate level (60.6%) to good level (84.8%) (Tab
6). This is supported by Assma et al., "’ who said that the majority of the nurses did not carry out or perform
certain procedures in relation to infection control precaution in health care centers such as use of protective
barriers e.g., gloves, mask, apron and correct disposal of needles and sharp instruments Thus, it can be argued
that suggested training program is effective in improving nurses' knowledge and practice regarding infection
control. .

Overall (100%) of nursing students interns in present study finding have post program positive attitude
toward infection control and its measures (table.7). The positive attitude of interns could be due to the fact that
the health care workers and nursing students are at high risk for infection related to frequent patient contact.
Sessa et al., ® support the present study finding and showed that the respondents had an extremely positive
attitude toward the utility of guidelines and protocol for infection control procedures. A similar results has been
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observed in nurses working in operating theater in Italy with 96.2% agree that guidelines for infection control
practice used and maintained. Singh and Purohit ®” also consistent with present study finding and found that the
respondents had a positive attitude toward infection control measures.

Our study results support the finding that application of nursing guidelines are effective for improving
knowledge, practice and attitude of student nurses in any health care settings. Therefore, hospital administrators
should provide support and resources in the form of education and training opportunities designed to increase
the health care personnel awareness and application of infection control procedures.

V.  Conclusion and Recommendation
Our findings reveals that the nursing guidelines used in this study helped to enhance the internship
students' knowledge, practice and attitude towards standards of infection control. Faculty members can facilitate
and implement infection control educational guidelines within their curricula. Such a guidelines may lead to
increased nurse adherence to infection control measures and ultimately have a significant effect on reducing
nosocomial infection
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