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Guidelines, Practice Method:a quasi-experimental research approach was used.

Sample:A convenient sample of 40 nurses from the orthopaedic
departments of Kafrelsheikh University Hospital and a general hospital
was used. Tools:Data were taken using two tools: the first was a self-
administered questionnaire sheet, which included two parts: part 1
covered demographic data of the nurses and part 2 included nurses'
knowledge of the care provided to patients with external fixation. The
second tool was an observation checklist for nurses to use before and
after external fixation.Results:after implementing the guidelines; there
were significant statistical increase in nurses' knowledge and practice
(p0.001), as well as a statistically significant relationship between
nurses' educational level and their knowledge and practice (p=0.016,
0.001, respectively).

Conclusion: The use of the developed nursing care guidelines was
efficient in increasing nurses' knowledge, preoperative practice, and
postoperative practice while caring for patients with external fixation.
Recommendations:provide nurses with ongoing training courses.
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Introduction:-

External fixation devices have been the fundamental basis for treating many forms of fractures that cannot be treated
with traction or casts.lt is placed outside of the body and is attached to the bone by transcutaneous pins or wires.
External fixation was primarily used to treat comminuted fractures, open fractures, and bone loss, but its
applications expanded over time to repair congenital and acquired abnormalities, limb lengthening, mobilizing tight
joints, and healing infected nonunion.(Bhardwayj, Singh, Kapila& Boparai, 2019).
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The usage of external fixation devices comes with a number of disadvantages. PSls (Pin Site Infections) are one of
the most prevalent complications, with rates ranging from 7% to 100%. Frame or pin/wire failure or loosening and
other complications as osteomyelitis,non-union, soft-tissue impalement, neurovascular damage, compartment
syndrome, and refracture around the pin are all examples of malunion.(Morsy, Sheta& Mohamed, 2021).

(Morsy, Sheta & Mohamed, 2021).

The fundamental components of orthopaedic nursing care include the nurses' abilities, attitudes, communication, and
continuity of care.Because of the intricate and critical role that orthopaedic nurses play in the treatment of patients
with external fixation, new nurses want to learn how to provide effective and satisfying nursing care for themselves
and their patients.Because nursing provides assistance or services to the public, nurses must achieve and maintain a
high level of nursing knowledge and performance in order to be effective in practice.Before beginning practice,
nurses must learn nursing expertise (Mahmoud, Hassanien, Sherief & Soliman, 2016).

Despite the significance of nursing guidelines for the reasons stated above, there are no existing nursing guidelines
for preoperative and postoperative external fixation nursing care, all nurses didn't attend any training courses
regarding external fixation and the rate of pin site infections is high in almost cases.

Significance of the Study

Every year, 234 million surgical procedures are conducted over the world. Therefore, surgical site infection rate in
orthopaedic surgery and its consequences still remain a major problem. Representing a heavy psychological and
financial burden (Tucci, etal., 2019).Pin tract infection is one type of surgical site infection, and it is the most
prevalent complication of external fixation, accounting for 43 % of complications. The presence of pin tract
infection reduces the strength of the pin-bone connection, resulting in pin loosening.(Mohammed, 2017).
Orthopedic pin site infections lead to prolonged hospital stay add to costs which may be increased to more than
300%. (Bader & Atiyah, 2017). There is a limited data available with regard to orthopedic pin site infections rate

in Egypt

As a result, there is an urgent need to perform this study to assess nurses' knowledge and practice about the care
provided to patients before to and after external fixation. As a result, the current study aims to evaluate the impact of
applying nursing care guidelines on nurses' knowledge and practices regarding external fixation in orthopaedic
patients.

Aim of the Study:
The study aimedto assess the effect of implementing nursing care guidelines on nurses' knowledges and practices
regarding external fixation in orthopedic patients

Research Hypothesis:
Implementation of nursing guidelines would improve nurses' knowledge and practice regardingcare of patient with
external fixation.

Subject and Method:-

Research design and setting

In this research, a quasi-experimental one group (time series) approach was used.at orthopedic departments at
Kafrelsheikh University Hospital and Kafrelsheikhgeneral hospital.

Study sample

Sampling

A representative sample of all nurses who are available (40 nurses), providing care to orthopedic patients at
orthopedic departments at Kafrelsheikh University Hospital andKafrelsheikh general hospital andaccepted to
participate in this study from both sexes with diverse ages, years of experiences, and different levels of education

Tools of data collection

In this study, two instruments were utilized to gather data on the study variables: a self-administered questionnaire and an
observation checklist.
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Tool 1:

1) Self-administered questionnaire:It was created by the researcher and written in plain Arabic after a review of
the associated literature: (Dirksen, 2011; Williams and Hopper, 2011; White, Duncan, and Baumle, 2013;
Velazquez, Bell, and Armstrong, 2015; Linton, 2016; Bader and Atiyah, 2017). It consists of two parts,

Part I; Consists of demographic variables consisted of (5) questions: age; gender; educational level, years of
nursing experience, nursing experience in orthopaedic wards

Part II;It is concerned with assessing nurses' knowledge regarding a-Fractures and consists of (6) questions;
definition, causes, signs and symptoms, types, complications and treatment.

b-External fixation which composed of (6) questions; definition, indication, contraindication, advantage,
disadvantage and complication.

c-Pre and postoperative care of patient with external fixation which composed of (12) questions;aim of preoperative,
nurse role preoperative, patient education, aim of postoperative care, risk factors for acquiring pin site infection,
signs of pin site infection, neurovascular disorder,importance of range of motion, nutrition, pin site care, warning
signs and symptoms and discharge plan.

Scoring system:

The correct answers were selected based on the literature. A score of (2) was given to the correct and complete
answer, a score of (1) was given to the correct but incomplete answer, and a score of (0) was given to the wrong or
when the nurse said "she does not know." Total knowledge scores were determined by summing the number of
correct answers to all questions. The overall score will then be calculated out of 100.1t was divided into the
following categories: -

Categories of knowledge Percentage
Poor < 50%

Fair 50- <75%
Good >75%

Tool 2:

I1) Observation Checklist:After conducting a comprehensive review of the relevant literature, the investigator
created this tool:
(Radhi& Tawfig ,2016;Perry, Potter & Desmarais, 2018). It entails two main parts,

Part I (A)-Preoperative Nursing Practice Regarding External Fixation in Orthopedic Patients
It evaluated nurses' preoperative practice in seven sections, which involved:

. Collecting a medical history from the patient (5) steps

. Assist the physician with the patient's physical examination (2) phases

. Confirming that the patient has completed all necessary investigative (3) steps.

. Educating patients about their health before surgery (7 steps).

. complete the operation consent (3) steps

. providing preoperative physical preparations, (7) steps are involved.

. giving preoperative psychological care (6) steps

~NOoO ok~ WN B

Part Il (B)-Postoperative Nursing PracticeRegardingExternal Fixation in Orthopedic Patients.consists of two
parts.

a- Nurses' practice during the 1st day after external fixation

It evaluated nurses' practice in four sections, which were as follows:

1. Nurses' intervention concerning early care after surgery (3) steps

2. Nurses' intervention concerning pain (4) steps.

3. Nurses' intervention regarding skin integrity and drainage (7) steps.

4. Nurses' intervention regarding nutritional status (6) steps.

b - External fixation pin site care checklist

It evaluated nurses' performance in five areas, which were as follows:
1. Nurses' intervention regarding pain management (2) steps.
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Nurses' intervention regarding Neurovascular assessment (8) steps.

Nurses' intervention regarding Range of Motion upper and lower extremities (13) steps.
Nurses' intervention regarding Warning Signs of pin site infection (4) step.

Nurses' intervention regarding Pin Site Care(14) steps.

abrwn

Scoring system:

The checklist elements were marked with a done, partially done, or not done choice to indicate whether or not the
practice was conducted accurately. The completed step received a score of two, whereas the partially completed step
received a score of one, and the not completed step received 0 score. The scores from each component were added
up to provide the overall score, which was then divided by the number of steps in each portion. Following that, these
scores were converted to a Percentage score, which was then applied to the following categories: -

Practice categories Percentage
low < 50%
Moderate 50- <75%
High >75%

Content Validity and Reliability:

After the researcher developed the instruments, their component-validation was examined by a panel of five experts,
two of whom were orthopedists and three of whom were medical surgical nursing, to test their content validity.
Modifications on clarity, appropriateness, and completeness of the tools' content were carried out according to the
experts' recommendations.

Reliability:
Cronbach's Alpha was used to assess reliability in knowledge, preoperative practice, and postoperative practice (=
0.813, 0.903, 0.881, respectively), and the results were rated "very good.”

Pilot Study

A pilot study was conducted on 10% (4 nurses) of individuals who met the selection criteria to assess the
effectiveness and simplicity of the tools, as well as the time necessary to complete these tools. Because of the limited
number of nurses in the orthopaedic department and to strengthen the research findings, the pilot study's sample was
used in the main research sample. The pilot research discovered that the average time required to complete the tools
was between 20 -30 minutes.

Ethical Consideration

Before collecting data, the Research Ethics Committee of Mansoura University's Faculty of Nursing obtained initial
permission. In addition, official authorization was obtained from Kafrelsheikh University hospital authorities.
Following that, each nurse was told of the study's goal and value. The researcher stated that participation in the
research is completely voluntary, and that any nurse may withdraw from the study at any moment for any reason.
Each assessment sheet will be classified for anonymity and confidentiality, and the names of the participants will not
appear on the sheets. After meeting the selection criteria and agreeing to participate in the study, the nurse was told
to sign an informed written permission form.

Procedure:
Data was collected over a four-month period, beginning in February 2021 and ending in May 2021. The
investigation was carried out in four phases:

Preparation phase.

During this phase a formal approval was taken from the hospital's administrator, nursing supervisors of the
orthopedic departments. It also includes a recent review of related literature for the development of various data
gathering techniques and guidelines, and teaching materials such as booklets, power point presentation, etc.....

2- Assessment phase.

Once approval to carry out the intended research was given.

a- Individual interviews with nurses were performed to discuss the nature and purpose of the study. Measures were
taken to protect the subjects' ethical rights. Each interested participant completed an informed consent form.
Participation was entirely voluntary, and secrecy and anonymity were guaranteed.
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b- The researcher made a plan for observing nurses' practices (pretest) in the orthopaedic departments on an equal
and random basis. The nurses in the research were monitored for 6 hours per day, in separate shifts, to complete
the performance checklist.

c- Nurses' knowledge (pretest) were assessed using Nurses' Knowledge of External Fixation questionnaire. and the
average time to fill it was estimated about 20 to 30 minutes. These pre-tests were done before developing the
nursing guidelines to assess level of nurses' knowledge, preoperative practice, and postoperative practice for
caring of patients with external fixation.

3- Implementation phase.

1-The researcher provided the nursing guidelines to the study nurses in four sessions over the course of two
weeks.Each session lasted 30—45 minutes, and the researcher divided the nurses into eight groups (each group
contained five nurses).

2- The researcher delivered a summary of the whole nursing guideline made in the course of the sessions.Following
that, each session received an overview of what had already been discussed.

3- A variety of instructional materials were utilized, including group discussions, questionnaires, manikan
demonstrations, and actual patient performances. Furthermore, a variety of learning strategies were utilized,
including colored graphics, data displays, video tapes, and actual materials (manikan of external fixation).

4- Throughout the sessions, the researchers utilized reinforcement and motivation to enhance nurses' learning.

4- Evaluation phase.

Following the implementation phase, an evaluation phase was begun to investigate nurses' knowledge and practice
regarding external fixation using a pre-post-test questionnaire. The same methods that were used in the initial phase
were used to assess the guidelines' efficacy on nurses' knowledge and practices (post-tests). The researcher
compared the post-test outcomes to the pre-test results to examine the influence of the guidelines on nurses'
knowledge and practice.

Statistical design:

SPSS for Windows version 23 was used for all statistical analyses. Numbers and percentages were used to convey
categorical data. For comparing variables using categorical data, the Chi-square test was performed. All continuous
data were normally distributed and reported in terms of mean standard deviation (SD). When comparing two
variables with continuous data, the paired t test was utilized. To test for correlations between two variables using
continuous data, the correlation co-efficient test was utilized.

Results:-

Partl: Demographic characteristics of the studied nurses.

Table (1): Distribution of the studied nurses according to their demographic characteristics (n=40).

Table (1) Demonstrated that the distribution of age group was an above half (55 %) ranged from (25-30 yrs) with a
mean age SD (26.5 3.05); furthermore, almost two thirds (72.5 %) of the examined nurses were females and about
one third (35 %) were married. In terms of education, 57.5 % of the nurses tested had a Bachelor's degree in nursing,
while 27.5 % had a Technical Institute diploma.

When it comes to years of experience in the field of orthopedics, the majority (80.0 %) had (less than 5 years) and
just one-fifth (20 percent) had more than 5 years (5-10 years).

Table (1):- Distribution of the studied nurses according to their demographic data (n=40).

Data of nurses N %
Age
<25 12 30
25-30 22 55
>30 6 15
Mean + SD26.5 + 3.05
Gender
Male 11 27.5
Female 29 72.5
Marital status
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Single 26 65.0

Married 14 35.0
Educational level

Nursing Secondary School 6 15.0

Technical institute 11 275

Bachelor of nursing 23 57.5
Experience in orthopedic (Years)

<5 32 80.0

5-10 8 20.0

Figure 1:Comparison of the total nurses’ knowledge level before, and after implementation of nursing

guidelines (n=40).

As shown in Figure 1, just 10% of the nurses evaluated had a total good knowledge score, compared to (65%) when

the nursing guidelines were implemented. A very statistically significant alteration occurred as well (p 0.001).

B Pre-guidelines W Post-guidelines

70
65 65
60
50
40
R
30
20 125 10
10
0
Poor Fair Good

Figure 1.:- Comparison of the total nurses' knowledge level before, and after implementation of nursing
guidelines(n=40).

Chi- square test:[12

Poor: a score of less than 50%

Fair: score between 50 %to75%

75% is a Good score

If the P value is less than 0.05, it is considered significant.

Figure 2:Comparison of the total nurses' practice level before and after implementation of nursing guidelines.
Figure 2 illustrates only 12.5 % of the nurses tested had a total high practice score before to the application of
nursing guidelines, compared to (75 %) after the application of nursing guidelines, indicating a statistically

significant change (p 0.001).

W Pre-guidelines  ® Post-guidelines

325
- B

75
Maderate High

20
70
5o 55
50

® 40
30
20 5
10

0
Low

Figure 2:- Comparison of the totalnurses' practice level before and after implementation of nursing

guidelines(n=40).

Chi- square test:[12
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Poor: a score of less than 50%
Fair: score between 50 %to75%
75% is a Good score

If the P value is less than 0.05, it is considered significant.
The finding is statistically significant.

Table (2):The relationship between nurses’ demographic data and their overall knowledge before and after

nursing care guidelines were applied.

This table showed the relationship between nurses' demographic features and their overall knowledge before and
after nursing guidelines were applied. There were no statistically significant relationships between nurses' age,
gender, or marital status and their total knowledge (p = 0.435, 0.260, 0.866) prior to the implementation of nursing
guidelines, but there was a statistically significant association between nurses' educational and years of experience in
nursing and their total knowledge (p =0.016, 0.020) after the application.

Table 2:- The relationship between nurses' demographic data and their overall knowledge before and after nursing

guidelines were applied.

Pre implementation of nursing guidelines Post implementation of nursingguidelines
Poor Fair Good Chi square | Poor Fair Good Chi  square
(n=26) | (n=10) (n=4) test (n=5) (n=9) (n=26) | test
Nurses' n|{% |[n |% ni % X2 p n| % ni% n|% | X2 p
characterist
ics
Age
<25 9 |34. |3 |300|0|0.0 11200 |4|444 |7 | 26.
6 9
25-30 1 ]50. |5 |500 |4 100. 3(60.0 |3[333 |1 |61
3|0 0 6 |5
>30 4 |15. |2 | 200 |0|00 |3790 (0435 |1]|200 |2|222 |3 |11. |2.472 | 0.650
4 5
Gender
Male 5 119. |4 | 40.0 | 2|50.0 11200 1111 |9 |34
2 6
Female 2 |80. |6 |60.0|2|500|2691 0260 |4|800|8(889 |1 |65 |2014|0.365
118 7 |4
Marital
status
Single 1 |65 |6 |60.0|3|750 2400 | 6667 |1 |69
7 |4 8 |2
Married 9 |34. |4 |40.0 | 1|250|0.287 |0.866 |3|60.0|3|333 |8 |30 |1.589 | 0.452
6 8
Educational
level
Nursing 2 |77 |0 |00 |0]00 0|00 |2|222 |0 |0.0
Secondary
School
Technical 1 |42. {0 |00 |0|00 3|/600 0|00 |8 |30
institute 1|3 8
Bachelor of |1 | 50. |1 |100. | 4| 100. | 10.37 | 0.034* | 2| 40.0 | 7|77.8 | 1 | 69. | 12.09 | 0.016
nursing 310 0|0 0 0 8 |2 8 *
Experience
in  nursing
(Years)
<5 2 |84 |4 400|000 51100. | 9] 100. | 1 | 46.
2 |6 0 0 2 |2
5-10 4 |15. | 4 | 40.0 | 4] 100. 0/]00 |0]0.0 |1 |46
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4 0 2 |2
11-15 0 |00|2 200 |0|00 |19.81|<0.001|0]|0.0 00 |2 |76 |11.59 | 0.020
9 * 8 *
Experience
in
orthopedic
(YYears)
<5 2 | 84. |6 | 600 |4 100. 5| 100. 100. [ 1 | 69.
2 |6 0 0 0 8 |2
5-10 4 |15 |4 |40.0 [0]0.0 |18.84 |<0.001|0]|0.0 00 |8 |30. |5.385 | 0.067
4 6 * 8

Table (3):The relationship between nurses' demographic data and their overall practice before and after
nursing guidelines were applied.
This table showed the relationship between nurses' demographic features and their total practice before and after
nursing guidelines were applied .There were no statistically significant relationships between nurses' age,
educational level, marital status, and total postoperative practice (p = 0.390, 0.120, 0.488) prior to the
implementation of nursing guidelines, but there was a strong association between nurses' educational level and their
years of experience in nursing, and total practice (p = 0.001, 0.034) after the application.

Table 3:- Shows the relationship between nurses' demographic data and their overall practice before and after

nursing guidelineswere applied.

Pre- implementation of nursingguidelines Post- implementation of nursingguidelines
Low Moderat | High Chi  square | Low Moderat | High Chi  square
(n=29) e (n=9) (n=2) test (n=5) e (n=8) (n=27) | test
Nurses’ n | % n | % n| % X2 p n| % n | % n|% | X2 p
characteris
tics
Age
<25 1 (3791 |111|0|00 112003 |375|8 |29
1 6
25-30 1 /483 |6 |66.7 2] 100. 31600|3 |375 |1 |59
4 0 6 |3
> 30 4 11382 [2220|/00 |411 |039 |1|{200|2 |250 (|3 |11 |176 |0.779
7 1 4
Gender
Male 6 |20.7|3 |333]| 2| 100. 112001 |125|9 |33
0 3
Female 2 |793 |6 |667|0]00 |610 |0047 |4(80.0|7 |875 |1 |66. 150 | 0471
3 1 * 8 |7 5
Marital
status
Single 1 | 655 |5 |556 2] 100. 21400 |5 | 625 |1 |70
9 0 9 | 4
Married 1 3454 |444)10|00 |143 0488 |3|600|3 |[375(8 |29 |1.73 |0.419
0 3 6 8
Educationa
| level
Nursing 2 ({69 |0 |00 (0|00 0({00 |1 |125|1 |37
Secondary
School
Technical 113790 |00 |0|00 5(100. |0 |00 |5 |18
institute 1 0 5
Bachelor of |1 | 552 |9 |100.|2]|100. | 730 | 0120 (0|00 |7 |875 |2 |77.|19.0 | <0.00
nursing 6 0 0 5 118 28 1*
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Experience
in  nursing
(Years)
<5 2 | 724 55.6 0.0 5(100. | 8 | 100. | 1 | 48.
1 0 0 3 12
5-10 8 | 27.6 22.2 100. 0[{00 |0 |00 |1 |44
0 2 |4
11-15 0 |00 22.2 0.0 | 120 (0017 (0|00 |O |00 |2 |74 |103 |0.034
62 * 7 *
Experience
in
orthopedic
(Years)
<5 2 | 100. 111 100. 5/100. | 8 |100. |1 | 70.
910 0 0 0 9 |4
5-10 0 |00 88.9 00 |344 | <000 [0[00 |O |00 |8 |29. |481 |0.09
44 1* 6 5

Figure3: Post-implementation of educational guidelines, correlations between nurses' total knowledge and

total practice.

Pre-application of nursing guidelines, there were associations between nurses' total knowledge and practice score, as

shown in figure 3.

There was a statistically significant association between nurses' knowledge and their practice (r=0.354 at p=0.025)

prior to the application of educational guidelines.

160
14

—_ =
= =

Total practice score
= & 85 =

=

10

15

L

O gy

A

5

Total knowledge score

30

r=0.354, p=0.025

3 40

45

Figure 3:- Correlation between total knowledge score and practice score pre-implementation of nursing guidelines.

* P value significant if <0.05
r= Correlation Coefficient
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Figure 4: Post-implementation of educational guidelines, correlations between nurses' total knowledge and
total practice.

Figure 4 shows the relationships between nurses' total knowledge and total practice after nursing guidelineswere
applied. After applying nursing guidelines, there were highly significant associations between nurses' knowledge and
their practice (r=0.681, p=0.001).

160
140 _ g

[
= 5

Total practice score

& 2 B

[n]
=

r=0.681, p<0.001

[

28 33 38 43 48 53
Total knowledge score

Figure 4:- Post-implementation of educational guidelines, correlations between nurses' total knowledge and total
practice
* P value significant if <0.05
r= Correlation Coefficient

Discussion:-

Throughout the present study 40 orthopedic nurses participated,It has been shown that the most of studied nurses'
age in the third decade with the mean age (Mean + SD26.5 + 3.05) yrs old, more than two third of them were
females,more than half of nurses had bachelor degree in nursing and the majority of nurses had from one to five

years of experience in orthopedic departments.

In regard to the total knowledge scores of the investigated nurses prior to the implementation of guidelines, the
current study found that more than two-thirds of the studied nurses had low total knowledge concerning orthopedic
external fixation. This finding was in the same regardwithMohamady, Taha and Moghazy (2020),who reported in
their study that, nearly two thirds of the studied nurses were having unsatisfactory total knowledge about orthopedic
external fixation.

Also, the current study was supported by the study ofBader and Atiyah (2017), who reported in their study that
nurses' knowledge regarding orthopedic external fixation was poor among the nurses under the study. On the other
hand, this results are in disagreement with Hassan, Mohamed, Farouk and Ghanem (2014), who reported in a
study in Egypt at Assuituniversity hospital that more than two thirds of nurses had good knowledge level regarding
external fixation.

More than two-thirds of nurses had a good level of knowledge in all measured domains after implementing the
nursing care guidelines, showing a great improvement in nurses' knowledge. This demonstrated that the nursing care
guidelines had a strong beneficial impact on nurses' knowledge, and that nurses were able to acquire and enrich their
knowledge. This result was similar with the findings of a study done by Konda (2020), who found in his study that
the majority of his researched nurses had enough knowledge of external fixation after providing the information
booklet.

Also, the current study was supported by the study ofAhmed & El-kady, (2015)who reported in their studyafter
implementation of the designed educational program regarding external fixation, more than half of his studied
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nurses gain satisfactory level of knowledge. This improvement might be due to the fact that a large number of nurses
have a strong desire to learn skills and knowledge.

In terms of total practice score for the researched nurses prior to guidelines, the current study found that more than
half of the examined nurses had low total practice when it came to caring for patients with external fixation. This
observation is consistent withMohamady, Taha and Moghazy (2020)who mentioned almost half of the studied
nurses were having inadequate total practice regarding care of patient with external fixation.But this result disagrees
with Hassan, Mohamed, Farouk and Ghanem (2014), who revealed that the majority of nurses had adequate
practice regarding care of the patient with external fixation.

Post implementing of the guidelines, in compared to their practices before to the implementation of the guideline,
nurses' total and sub-total postoperative practices improved significantly. This revealed the nursing care guidelines'
significant impact on nurses' postoperative practices. Taha and Abd Elaziz (2015) found that a comprehensive
education program improved nurses' postoperative care practice for patients with external fixation, which is
consistent with our findings.

In terms of nurses' gender, the current study revealed that there was no significant correlation between nurses'
gender and their knowledge and practice before and after guidelines. This was consistent with the findings of Bader
and Atiyah (2017), who discovered that there is no significant association between gender and total score rate of
orthopaedic nurses' knowledge relative to pin track infection for external fixation for the study group post-test. In
contrast, Fashafsheh, Ayed, Eqtait, and Harazneh (2015) reported a strong correlation between nurses' gender
knowledge and practice in their study.

The present study discovered no statistically significant association between the age of nurses and their knowledge
and practice. This result was matched with the findings of Bader and Atiyah (2017), who discovered that for the
study group post-test, there is no significant association between age and total score rate of orthopaedic nurses'
knowledge associated to pin track infection for external fixation. These findings were contradicted with Hafez
(2014), who discovered that nurses' age had an influence on their knowledge and practice.

In terms of educational level, the present study discovered a statistically significant relationship between nurses'
educational level and their total knowledge and practice before and after the implementation of nursing care
guidelines, as nurses' knowledge and practice improved as their level of education increased. This results supported
the findings of Younis, Bahgat, Hosney, and Elsayed (2021), who discovered a statistically significant association
between nurses' education and their knowledge and practice. This finding, in my opinion, may be founded on the
basis that highly trained nurses were more likely than others to acquire new knowledge fast and easily. They were
also able to use newly acquired knowledge to their profession when giving nursing care to patients.

In terms of experience years, the present study discovered a strong association between nurses' experience and their
knowledge and practice. Similarly, Hafez (2014) observed that increasing nurses' experience had an effect on their
knowledge and practice. In contrast, Fashafsheh, Morsy, Ismaeel, and Alkaiasi (2013) revealed no statistically
significant association between nurses' experience and their knowledge and practice.

Conclusion:-

1- before implementing the nursing care guidelines, total nurses' knowledge, preoperative practice, and
postoperative practice regarding the care provided to patients with external fixation were low.

2- After implementing nursing care guidelines, they were able to effectively increase their knowledge, preoperative
practice, and postoperative practice, resulting in an improvement in the quality of nursing care.

Recommendations:-

It was suggested, based on the study's findings:

1. Periodic in-service training courses should be provided to the orthopedic nurses with emphasizing on the weak
points to increase their knowledge and practice regarding external fixation and pin site care.

2. Providing the orthopedic nurses with educational booklets containing guidelines especially regarding external
fixation and pin site care.

3. To accomplish generalization, the study should be replicated on a large sample size.
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