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Abstract: Studies Found That Persons Who Are Administering Hazardous Drugs Are Highly Exposed To
Hazard Through Contaminated Clothing, Work Surfaces, Medical Equipment And Patient Excreta. Nurses Can
Be Affected By Risks Of Hds When Handling And Opening Drug Cases And Packages Prior To Preparation.
The Highest Risk Of Exposure For Oncology Nurses Is Linked With Preparation And Administration, Mainly
Through Inhalation Of Aerosolized Drug, Direct Contact (Through Eyes, Skin, Or Mucosa), And Ingestion Of
An Improperly Handled Drugs. Aim Of The Study Isto Investigate Oncology Nurses' Knowledge About
Handling And Administering Hazardous Drugss And The Development Of A Simple Procedure Book For Safe
Chemotherapy Handling For Nurses To Refer To When Needed. Material & Method:Adescriptive Research
Design Was Used.Setting: All Departmentsof Damanhour Oncology Institute Were Included. Subjects: Fifty
Twonurses Were Handling And Administering Chemotherapy And Agreed To Participate In The Current Study
(N=52). Tools: The Study Tool Was Developed By The Researchers To Assess The Nurses' Knowledge,
Attitudes And Perceptions Of Risks And Barriers Associated With Administering Chemotherapy, It Consists Of
Ten Parts. Results: Nurses' Knowledge Means And Standard Deviation Percent Score Was (39.74 £ 23.14).
Nurses' Percent Scores Of Barriers Of Using Personal Protective Equipment Was (22.39 + 12.12) And In
Relation To The Percent Scores Of Perceived Risks Associated With Handling Chemotherapy Was (21.63 *
3.41). The Same Percentage Of Nurses (96.2%) Administered Chemotherapy While Using Latex Gloves And
They Were Responsible For The Waste Management Respectively. Nurses With Bachelor Degree Received The
Higher Mean Percent Score In Their Knowledge As Compared To Other Qualification With A Significant
Difference (P=0.001) And Nurses Who Received Previous Training Scored Higher In The Knowledge Than
Those Who Did Not With A Significant Difference Between Two Groups (P= 0.046). Recommendations: Train
The Oncology Nurses On Safe Handling Of Hazardous Drugs. Establish And Make Available Safe Handling
Guidelines For All Oncology Nurses. Introduce To Nurses The Egyptian Occupational Safety And Health Laws
Concerning Handling Of Hazardous Drugs Through Lectures And The Availability Of Small Informative Book
About These Laws. Provide Nurses With Onsite Recurrent Demonstration On Safe Handling Of Hazardous
Drugs For All Oncology Nurses.

Keywords: Hazardous Drugs, Chemotherapy, Personal Protective Equipment, Anti-Neoplastic Drugs, Safe
Handling Guidelines.
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I. Introduction:
Occupational Health And Safety Has Been A Major Concern Since Many Years And How To Avoid
Exposure Of Employees To Hazards During Work Is A Crucial Demand From All Employers®. Healthcare
Staff Are Highly Exposed To Different Hazards While Performing Their Jobs, For Instance The Handling Of

Hazardous Drugs Which Has Evolved As Being A Critical Concern Due To Its Risks And Harms On Caregivers
(@)

Hazardous Drugs Have Been Used For Many Years In Cancer Treatment. As A Result Of The
Increasing Use Of These Drugs, In (2016) An Updated List Of Antineaoplastic And Other Hazardous Drugs
Was Published By The National Institute Of Occupational Safety And Health (Nioh). In This List, Hazardous
Drugs Were Defined As Those Used For Cancer Chemotherapy, Hormones, Antiviral Drugs, Some Bio-
engineered Drugs, And Other Miscellaneous Drugs. Furthermore, Niosh Classified Hazardous Drugs Into Three
Main Groups; 1) Antineoplastic Drugs, 2) Non Antineoplastic Drugs And 3) Drugs That Have The Potential To
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Cause A Reproductive Risk For Persons Dealing With It. Moreover, Six Characteristics Were Given For
Hazardous Drugs, Which Are: 1) Genotoxicity (The Ability To Cause A Change Or Mutation In Genetic
Material). 2) Carcinogenicity (The Ability To Cause Cancer In Humans, Animal Models, Or Both). 3)
Teratogenicity (The Ability To Cause Defects In Fetal Development Or Fetal Malformation). 4) Fertility
Impairment Or Reproductive Toxicity. 5) Serious Organ Toxicity At Low Doses In Humans Or Animal Models.
6) Chemical Structure And Toxicity Profile That Mimic Existing Drugs®. Antineoplastic Drugs Are
Therapeutic Agents Used In The Killing Of Cancerous Cells®”. The International Agency For Research On
Cancer Classified The Antineoplastic Drugs As Human Carcinogens® (Characteristic Number 2 As For Nioh) ©

Risks Associated With Exposure While Preparing Or Administering Hazardous Drugs Have Been
Proven In Many Research®”. Studies Found That Persons Who Are Administering Antineoplastic Drugs Are
Highly Exposed To Hazards Through Contaminated Clothing, Work Surfaces, Medical Equipment And Patient
Excreta. Moreover, Antineoplastic Drugs Were Inadvertently Absorbed As Their Parent Compounds And/Or
Their Metabolites Were Found In Health Care Workers' Urine®®. Other Serious Health Problems Were
Documented In Various Previous Studies And Include Reproductive Problems, Cancer And Genetic Effects®®
15 Apart From Chronic Health Problems, Acute Health Effects For Instance Skin Rash, Flush, Hair Loss,
Eczerrgf\é l%ausea, Faintness, And Dizziness Have Been Stated By Nurses Who Are Exposed To Antineoplastic
Drugs™™

Nurses Can Be Affected By Risks Of Hazardous Drugs When They Prepare, Transport, Administer,
And Dispose Chemotherapy Waste And Bodily Fluids. Since The Preparation Of Drugs Was Determined As
The Stage With The Utmost Average Contamination, It Is Suggested That The Preparation Be Done In
Pharmacy Units As The Pharmacists Can Use More Protection Than Nurses Do During Drug Preparation®®22),
Additionally, Exposure Risk Is Present When Handling And Opening Drug Cases And Packages Prior To
Preparation. The Highest Risk Of Exposure For Oncology Nurses Is Linked With Preparation And
Administration, Mainly Through Inhalation Of Aerosolized Drug, Direct Contact (Through Eyes, Skin, Or
Mucosa), And Ingestion Of An Improperly Handled Drugs®®. In A Study Of Healthcare Workers Exposure To
Antineoplastic Drugs, Although Following The Recommended Safety Guidelines, Workplace Contamination
With These Drugs Was Detected In Urine Samples Which Were Positive At Least For One Drug™”.

Despite The Presence Of Safe Handling Procedures, The Use Of Biosafety Cabinets, The Use Of
Personal Protective Equipment And The Training Of Health Care Providers On Safe Handling Of Hazardous
Drugs, The Likely Exposure Of Healthcare Team To Hazardous Drugs Still Exists As A Harm In The
Workplace®. Many Research Found That Environmental Contamination With Hazardous Drugs In Hospital
Pharmacies Is Extremely Represented®*?®. According To The Recommendations Issued By The (Niosh),
Several Guidelines Have Been Drafted, For Instance; Barton Et Al. (2018) Developed Guidelines For The Safe
Handling Of Cytotoxic Drugs In Academic Research Laboratories®®. In Egypt, The Egyptian Occupational
Safety And Health Association Issued Many Laws (Law 211) In Relation To Dealing With Chemicals In
General But Not Specific For Antineoplastic Drugs Or Hazardous Drugswhich Stated That The Employer
Should Ensure The Availability Of All Protective Equipment To Help Preventing Chemical Hazards For The
Employee®.

Many Recent Research Found That Nurses' Knowledge And Attitude Regarding Chemotherapy
Exposure Perhaps May Affect Their Adherence To Safety Mitigation Measures, For Instance Their Attitude Or
Performance When Handling Hazardous Drugs. Previous Findings Have Reported That There Is A Gap
Between Nurses” Chemotherapy Knowledge And Their Behavior During Work With Antineoplastic Drugs®3*.
Despite The Fact Of The Risk Associated With Nurses' Exposure To Hazardous Drugs And Its Undesirable,
Very Dangerous Effects, What Do Nurses Actually Know And Apply While Dealing With These Kinds Of
Drugs? Do Nurses Use Personnel Protective Equipment, Do They Report Any Sign And Symptoms That Occur
To Them During Administering Or Disposing Antineoplastic Drugs? Hence, The Current Study Is Conducted
To Investigate Oncology Nurses' Knowledge About Handling And Administering Hazardous Drugs And The
Development Of A Simple Procedure Manual To Refer To It When Needed.

Aim of The Study

The Present Study Aims To Investigate Oncology Nurses' Knowledge About Handling And
Administering Hazardous Drugs And The Development Of A Simple Procedure Manual For Safe
Chemotherapy Handling For Nurses To Refer To When Needed.

Research Questions:

1. What Is The Level Of Knowledge Of Oncology Nurses Regarding Exposure To Chemotherapy, Personnel
Protective Equipment (Ppe), Chemotherapy Preparation, Administration, Disposable Of Chemical Wastes
And Contaminated Excreta And Care Of Spells?
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2.

3.

What Is The Perceived Barriers That Prevent Nurses From Using Proper Ppe While Chemotherapy
Preparation, Administration, Disposable Of Chemical Wastes And Contaminated Excreta?

Is There A Relation Between Oncology Nurses' Demographic Characteristics And Knowledge And
Attitudes Regarding Using Ppe, Chemotherapy Preparation, Administration, Disposable Of Chemical
Wastes And Contaminated Excreta And Care Of Spells?

1. Methodology

Research Design
A Cross Sectional Descriptive Design Was Used.
Setting

This Study Was Conducted In All Departments Except (Icu) Of Damanhour Oncology Institute Which

Serves El-Beihera Governorate And Other Governorates Around El-Beihera If They Don't Have Oncology
Hospitals. Damanhour Oncology Institute Contains Medical, Surgical Departments, Chemotherapy
Departments, Out Patient Clinics And An Icu.

Subjects

All Nurses Working In The Previously Mentioned Departments, Were Handling And Administering

Chemotherapy And Agreed To Participate In The Current Study (N=52) Have Been Given The Questionnaire.
Nurses Working In Icu Do Not Handle Or Administer Chemotherapy That Is Why They Were Not Included In
The Current Study.

Tools

After Through Review Of Related Literature®3**Y The Study Tool Was Developed By The Researchers To

Assess The Nurses' Knowledge, Attitudes And Perceptions Of Risks And Barriers Associated With Administering
Chemotherapy.

The Tool Is Self-Administered Questionnaire And It Consists Of Six Sections.

1.

Section One: "Nurses' Demographic Information™: It Includes 11 Items Regarding The Nurses Personal,
Academic And Job Profile As Age, Gender, Qualification, Years Of Experience In Handling Chemotherapy,
Unit Of Working In The Hospital/Institute, Participation In-Service Training Program Related To Handling
Chemotherapy, Need For Training Courses Regarding Chemotherapy Handling And Sources Of Information
About Handling Of Chemotherapy.

Section Two: "Nurses' Knowledge™; It Includes 12 Questions Measuring Nurses' Knowledge About Handling
Of Chemotherapy And Its Hazardous Effects. The Question Responses Are Yes, No And Don't Know. These
Types Of Questions Has A Model Answer Which Was Used To Decide If The Answers Were Correct Or Not.
The Questions Responses Are On 3 Points Likert Scale Ranging As Yes=2 To No =1 And Don’t Know= 0. The
Highest Score Is 24 And The Lowest Is 0.

Section Three: "Hospital Profile" Regarding Available Policies And Procedures Of Using Personal Protective
Equipment. It Includes Statements Regarding Type Of Personal Protective Equipment Used During
Chemotherapy Preparation, Administration, Handling Of Contaminated Excreta, Medical Waste Disposal,
Cleaning Of Chemotherapy Spills. The Responses For The Three Questions Are Different, It Is Composed Of
Yes And No And Other Questions Responses Are Multiple Choices Responses.

Section Four: "Nurses' Practices" Constitutes Of 14 Questions About Nurses' Practices While
Administering Chemotherapy And While Dealing With Chemical Wastes, Spills And Other Excreta. The
Questions Asked About Types Of Personal Protective Equipment Used, Frequency Of Using Them And
The Availability Of Spill Kits In The Hospital.

Section Five: "Barriersof Using Personal Protective Equipment As Perceived By Nurses™. The

Responses Range From Strongly Agree =4 To Strongly Disagree = 1. All 13 Statements Were Inverted
Which Means That The Higher The Score, The Higher The Perceived Barriers. The Highest Score Was 52
And The Lowest Was 13.

. Section Six: "Nurses' Perception Of The Risks Associated With Handling Chemotherapy". It Is

Composed Of 7 Questions And Their Responses Range From Strongly Agree =4 To Strongly Disagree = 1.
The Highest Score Was 28 And The Lowest 7.

I11. Method
The Tool Validity And Its Translation Was Reviewed By Five Experts In The Field. The Experts Were Two
Professors Of Oncology Medicine, One Professor Of Medical Surgical Nursing And One Professor Of Nursing
Administration And One Professor Of Community Health Nursing. The Statements Were Written In English And
Then Translated To Arabic. Each Statement Was Evaluated By The Expert For Its Translation And Validity For
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The Related Section. If Raters Differed In Their Opinions Regarding The Validity Of One Statement, The Opinion
Of The Majority Was Taken. Consequently, All Modifications Were Done.

The Reliability Of The Whole Tool Was Calculated Using Cronbach's Alpha Which Was (0.92).

A Pilot Study Was Carried Out On 10% (Five Nurses) Of The Whole Sample To Test The Clarity And
Applicability Of The Tool. Accordingly, The Necessary Modifications Were Done.

Data Was Collected Through Out Three Weeks In April 2017.

The Study Instrument Is A Self-Administered Questionnaire. After Explanation Of The Study Aims And The
Questionnaire Was Delivered To Participants By The Researchers And It Took Approximately 30 Minutes To Be
Completed.

The Questionnaire Was Distributed To Nurses During The Morning Shift And Recollected At The Same Day.
After Data Collection, The Necessary Statistical Analysis Was Done.

Depending On The Study Findings, A Procedure Manual For Safe Handling Of Chemotherapy For Nurses Was
Developed By Researchers. The Study Findings Showed Lack Of Knowledge Of Nurses About Handling And
Administering Hazardous Drugs. So Review Was Done On The Available Guidelines On National Level. After A
Thorough Review, No Standardized Guidelines Were Used Or Referred To While Handling Hazardous Drugs. All
What Was Found On The National Level Was The Law Number 211 That Stated That The Employer Should
Ensure The Availability Of All Protective Equipment To Help Preventing Chemical Hazards For The Employee.
After A Thorough Review Of International Guidelines""****3"” And Procedure Manuals Developed. The
Researchers Developed A Procedure Manual That Contains:

A. Definition Of Hazardous Drugs

. Why To Use The Procedure Protocol Of Safe Handling Of Hazardous Drugs
. When To Use The Procedure Protocol

D. Side Effects And Complications That Might Happen In Case Of Unsafe Handling Of Hazardous Drug

E
=

. Principles Of Safe Handling Of Hazardous Drug
. Each Procedure Starting From Handling Equipment To The End Of Dealing With Hazardous Drugs Is Illustrated In

The Manual Using Figures And Steps To Be Followed To Ensure Safe Handling Of Hazardous Drugs In
Damanhour Oncology Institute.

10. The Procedure Manual Was Reviewed By 5 Professors Namely; Two Professors Of Oncology Medicine, One

Professor Of Medical Surgical Nursing And One Professor Of Nursing Administration And One Professor Of
Community Health Nursing.

Ethical Considerations:

Permission To Conduct The Study Was Obtained From The Director Of Damanhour Oncology Institute For Data
Collection.

An Informed Consent Was Obtained From All Study Subjects Who Agreed To Participate In The Study.
Confidentiality, Anonymity And Privacy Were Assured.

Participation Was On Voluntary Basis.

Any Nurse Had The Right To Withdraw From The Study At Any Time Without Any Drawbacks.

Statistical Analysis

Data Were Fed To The Computer And Analyzed Using Statistical Package For The Social

Sciences (Spss) Software Package Version 20.0.°%%. Qualitative Data Were Described Using Number And
Percent. The Kolmogorov-Smirnov Test Was Used To Verify The Normality Of Distribution. Quantitative Data
Were Described Using Range (Minimum And Maximum), Mean, Standard Deviation And Median. Significance
Of The Obtained Results Was Judged At The 5% Level.

The Used Tests Were:

1 - Student T-Test

For Normally Distributed Quantitative Variables, To Compare Between Two Studied Groups

2 - F-Test (Anova)

For Normally Distributed Quantitative Variables, To Compare Between More Than Two Groups, And Post
Hoc Test (Tukey)For Pairwise Comparisons
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V. Results:

Frequency
N=52

Age (Years)
20-30 8
31-40 30
>40 14

Sex
Female 50
Male 2

Qualification
Secondary School Of Nursing
Technical Institute
Bachelor Degree Of Nursing

Years Of Working Experiencein oncology unit:
<5
5-<10
10-<15

>15
Place Of Working In Hospital

Medical
Surgical
Chemotherapy
Training On Handling Hazardous Drugs
No
Yes
Need For Training On Handling Hazardous Drugs
No
Yes

Sources  Of  Nurses' Information  About
Chemotherapy Handling And Hazards
Colleague
During Study
Hospital Policy
Hospital Bulletin
Media
Presence Of Policies Of Handling Chemotherapy
No
Yes

Table 1: Distribution Of Nurses According To Demographic Data N=52

From Table 1, It Could Be Seen That In Relation To The Participant's Age (57.7%) Were Aged
Between 31-40 Years. The Majority Of Them (96.2%) Were Female And (51.9%) Were Graduated From
Secondary School Of Nursing. As For The Participant's Experience (48.1%) Had From 5 To Less Than 10 Years
Of Experience. Regarding, The Participation In Previous Training Program About Chemotherapy And How To
Deal With Hazardous Drugs, Only (32.7%) Participated In Previous Training About Chemotherapy But Still All
Of The Participants Are In Need To Receive Training. (49.4%) Of Participants Reported That Their Source Of
Information About Chemotherapy Was The Hospital's Policy And The Least (1.2%) Was From Media. In
Relation To The Presence Of Policies Related To Dealing With Chemotherapy, (98.1%) Of Participants Know
That There Are Policies While Only (1.9%) Did Not Know.

Variables Mean + Sd. Min. — Max.
Nurses' Knowledge 4.77 +£2.78 0.0-12.0
Percent Knowledge 39.74 £ 23.14 0.0 —100.0
Perceived Barriers 21.73+4.73 13.0-33.0
Percent Barriers 22.39+12.12 0.0 -51.28
Perceived Risks 21.63+3.41 15.0 - 28.0
Percent Scores Of Risks 69.69 + 16.22 38.10 - 100.0

Table 2: Mean Percent Scores Of Nurses' Knowledge, Perceived Barriers And Risks About
Chemotherapy Handling.

It Could Be Seen From Table 2 That Nurses' Knowledge Means And Standard Deviation Percent Score
Was (39.74 + 23.14). Regarding, The Barriers Of Using Ppe While Dealing With Chemotherapy, Nurses'
Perceived Percent Score Recorded Was (22.39 + 12.12) And In Relation To The Perceived Risks Associated
With Handling Chemotherapy Was (21.63 + 3.41).
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Wearing Personal Protective Equipment When
Administering Chemotherapy

Gloves

All Ppe*

Gloves And Mask

Dealing With Chemical Waste

Gloves
All Ppe*
Gloves And Mask
Cleaning Chemotherapeutic Spills
Gloves
All Ppe*
Gloves And Mask

* Ppe= Personal Protective Equipment
Table 3: Frequency Of Nurses Wearing Personal Protective Equipment (Ppe) During Different Phase Of
Handling Chemotherapy (N=52)

From Table 3, It Could Be Observed That The Same Percentage (65.4%) Of Participants Were
Wearing Gloves During Administering Chemotherapy And Getting Rid Of Chemical Waste Respectively And
About (63.5 %) Of Nurses Were Wearing Gloves While Cleaning Chemicals Spills. On The Other Hand, (7.7
%) Of Participants Were Wearing Both Gloves And Mask While Administering Chemotherapy And Getting Rid
Of Chemical Waste And (9.6%) Of Them Were Wearing Gloves And Mask During Cleaning Of Spills.

Do Nurses Administer Chemotherapy
No
Yes
Types Of Gloves Used During Chemotherapy
Administration
Latex
None
Types Of Ppe* Rather Than Gloves
Nothing
Isolation Gown
None
Responsible Of chemotherapeuticWaste Management
No
Yes

* Ppe= Personal Protective Equipment
Table (4): Frequency Of Wearing Personal Protective Equipment While Administering
Chemotherapy (N=52)

From Table 4, It Could Be Observed That The Majority Of Nurses (96.2%) Were Responsible Of
Administering Chemotherapy And The Same Percentage Were Using Latex Gloves. On The Other Side,
(55.8%) Of Nurses Used Only Gloves To Deal With Chemotherapy. (96.2%) Of Nurses Used Latex Gloves
While Administering Chemotherapy And They Were Responsible For The chemotherapeuticWaste
Management Respectively.

Frequency Of Wearing Ppe In| Rarely Sometimes Usually  |Always
chemotherapeutic Waste Disposal No. % . No. % % %

Uses Of Special Gloves 0 0.0 0 [0 0.0 8.0 62.0
Uses Of Plastic Gloves 4 8.0 0.0 0.0 0.0
Uses Of Doubled Gloves 7 14.0 0.0 0.0 18.0
Uses Of Specialized Gown 7 14.0 0.0 6.0 0.0
Uses Of Other Types Of Gown 8 16.0 0.0 16.0 0.0
6
4

Reuse Of Disposable Gown 12.0 6.0 0.0 2.0
Uses Of Mask 8.0 4.0 6.0 10.0
* Ppe= Personal Protective Equipment
Table 5: Frequency Of Wearing Personal Protective Equipment In Case Of chemotherapeuticWaste
Disposal (N=52)

0
0
0
0
3
2
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It Could Be Seen From Table 5 That When Dealing With Waste Of Chemicals, (62%) Of Participants
Always Wear Special Gloves, While Only (18%) Of Them Always Wear Doubled Glovesand (10%) Use Mask
And Only (2%) Always Use Disposable Gown.

Knowledge Barriers Risk
30.21 +18.33 26.60 + 8.98 20.50 + 3.34
45.0 + 25.95 22.05+14.39 [21.60 +3.38
33.93 + 16.17 20.70 + 7.56 22.36 + 3.56
1.967 (0.151) 0.622 (0.541)  [0.753 (0.477) I
Female 50 38.83 + 23.12 22.46 +12.09 [21.52+3.42
Male 2 62.5 +5.89 20.51+18.13 [24.50 +0.71
T (P) 4.4687(0.028")  [0.221 (0.826)  [4.281" (0.015")
Qualification
Preparatory Nursing Schools 2 16.67 £ 0.0 17.95+0.0 21.0+0.0
Secondary Nursing Schools 25 29.67 +19.41 21.64 +10.96 [20.60 +3.93
Technical Institute Of Nursing 19 42.54 + 13.58 23.89+10.50 [22.53 +2.67
Bachelor Degree 6 80.56 + 15.52 22.22 +22.51 [23.33 +2.58
F (P) 16.2187(<0.0017) [0.208 (0.890)  [1.804 (0.159)
Working Experience
<5 7 45.24 + 6.56 23.44+13.11 20.14+£2091
5-<10 25 40.0 + 30.14 21.13+11.78 [21.48 £ 3.60
10-<15 13 38.46 + 12.97 19.53 +9.10 21.62 + 2.57
>15 7 35.71 + 21.90 31.14+ 1556 [23.71+4.19
F (P) 0.207 (0.891) 1.621 (0.197) [1.362 (0.266)
Place Of Working In Hospital
Medical 29 38.22 + 25.64 22.46 +11.70 [21.86+3.44
Surgical 13 39.10 + 19.95 22.68 £11.84 |21.0+3.63
Chemotherapy 10 45.0 + 20.49 21.79+14.82 [21.80 +3.26
F (P) 0.317 (0.730) 0.016 (0.984)  [0.294 (0.747)
Training Program
No 35 35.48 + 23.51 21.83+12.0 21.37 +3.52
Yes 17 48.53 + 20.25 23.53+12.67 [22.18+3.21
T (P) 2.066° (0.046")  [0.470 (0.640)  [0.796 (0.430)
Sources Of Information
Colleague 31 32.53+19.17 25.64 +12.30 [21.26 £ 3.52
During Study 4 52.08 + 12.50 14.10+12.82 [24.50+1.0
Hospital Policy 41 37.40 + 24.02 23.39+12.22 21.39 £ 3.56
Hospital Bulletin 6 52.78 + 22.77 11.97 + 6.62 23.0 £ 3.10
Media 1 58.33 7.69 25.0
F (P) 1.811 (0.135) 2.606" (0.042") [1.303 (0.276)
T, P: T And P Values For Student T-Test F,P: F And P Values For Anova Test

*: Statistically Significant At P <0.05
Table 6: The Difference Between Nurses' Knowledge, Perceived Barriers And Risk According To Their
Demographic Data (N=52)

Table 6shows The Difference Between Demographic Characteristics In Relation To Nurses'
Knowledge, Perceived Barriers To Using Ppe And Risks In Handling Chemotherapy. As Regards To The Sex, It
Could Be Seen That Male Have More Knowledge And Perceive Risks Higher Than Female With A Significant
Difference (P=0.028, 0.015) Respectively. In Relation To Qualification, It Could Be Seen That Nurses With
Bachelor Degree Have The Higher Mean Percent Score In Their Knowledge As Compared To Other
Qualification With A Significant Difference (P=0.001). As For Nurses' Previous Training, It Is Shown From
The Table That Nurses Who Received Previous Training Scored Higher In The Knowledge Than Those Who
Did Not With A Significant Difference Between Two Groups (P=0.046). As For Source Of Information, Nurses
Who Received Their Information From Their Colleagues Scored The Highest Barriers Among Other Sources
With A Significant Difference (P=0.042).

V. Discussion

Nowadays Cancer Patients Receive Many Courses Of Chemotherapy For A Longer Period Of Time®®,
Hazardous Drugs (Hazardous Drugs) Are Considered Curative Agents Used In Killing Cancerous Cells, But
Their Effect Is Not Selective. Health Care Teams Who Prepare Or Administer Hazardous Drugs Are At The
Risk Of Possible Exposure To These Drugs' Side Effects Through Contaminated Work Surfaces, Containers
And Drug Vials, Contaminated Medical Equipment And Clothing, And Patient Excreta®®*®® . Nurses Are The
One Concerned With Administering Chemotherapy For Patients, To What Extent Nurses Have Knowledge
About The Chemotherapy And Its Risks As Well As The Barriers To Using Personal Protective Equipment
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While Handling Hazardous Drugs Is The Current Study's Aim.

The Present Study Finding Showed That Nurses' Knowledge Is Less Than Fifty Percent. This Result Is
Expected As Long As Nurses Do Not Receive Any Training Program Concerning Safety Measures When
Dealing With Hazardous Drugs And They Do Not Have Updated Information About The Care They Give Or
The Treatment They Provide. The Same Was Found By Boiano (2015) And Al-Azzam(2015)“*’Who
Reported In Two Different Studies That Nurses Lack Of Training Concerning Handling Hazardous Drugs. In
The Same Line, A Study Conducted By Bolbol Et Al. Showed That Nurses Lack Of Knowledge In Two
Subjects; The Nature Of Hazardous Drugs And Its Handling And Applied An Educational Program In Order To
Improve Registered Nurses' Knowledge Toward Handling Hazardous Drugs“?. Also, Hon Proved That Training
Programs Conducted On The Safe Handling Of Drugs Influenced The Health Of Nurses Because The Level Of
Cyclophosphamide In Nurses' Urine Who Had Received Training Was Lesser Than Nurses Who Had Not
Received The Training®?. Furthermore, Polovich And Clark Found The Same And Stressed The Significance
Of Nurses' Training That Will Undoubtedly Increase Their Level Of Knowledge®®. The Current Study Results
Revealed That Nurses Perceived Less Than Quarter Percent The Barriers Of Using Personal Protective
Equipment During Handling Of Chemotherapy. This Result Could Be As A Rationale Of The Lack Of
Knowledge Of Nurses About The Personal Protective Equipment That Should Be Worn While Administering
Hazardous Drugs. The Same Was Found In Different Studies®*? And That Nurses Should Comply To All
Safety Measures Including The Use Of Personal Protective Equipment In Order To Reduce Exposure To
Hazardous Drugs Side Effects.

As For Perceived Risks Associated With Handling Chemotherapy, The Present Study Findings
Concluded That Nurses Perceived Risks Less Than Quarter Percent Which Is Very Low. This Result Could Be
As A Cause Of Their Limited Amount Of Knowledge About Handling Hazardous Drugs And The Safety
Measures That Should Be Taken To Reduce Risks Accompanied With Dealing With Hazardous Drugs. In The
Egyptian Culture, It Is Well Known That Religious Matter Can Affect The Perception, Nurses Are Practicing
And Leaving Everything In God's Hand So No Need For Worry About Risks. The Same Result Was Found In A
Study Conducted By The National Institute For Occupational Safety And Health (2014) Which Reported That
Very Few Of The Nurses Stated Personal Concern About Exposure To Chemical Spill“®. In The Same Line,
Calahan Et Al. (2016) Found That The More Experienced Nurses Frequently Regard Safety Measures As Less
Important. Lower Perceived Risk Of Harm From Hazardous Drugs Exposure Was Associated Also With Lower
Gown Or Double Gloving Use In A Previous Study“®.

The Present Findings Reported That Over Half Of The Nurses Were Wearing Only Gloves During
Administering Chemotherapy, Dealing With Chemical Waste And Cleaning Spills Of Chemicals And Less
Than One Tenth Of Them Were Wearing Both Gloves And Mask While Administering Chemotherapy And
Getting Rid Of Chemical Waste During Cleaning Of Spills. These Practices Are Also Reflecting The Lack Of
Perceived Risks Associated With Handling Of Hazardous Drugs As Following The Safety Guidelines They
Should Wear Double Gloves, Respirators And Eye Googles. At The Same Line, He Et Al Found That Nurses
Never Used The Eye Protection Or The Respirators Which In Their Opinions Underscores Persistent
Administrative Trials To Improve Personal Protective Equipment Access And Acceptance™”.

Regarding Nurses' Practices While Manage Chemical Waste, The Present Study Reflected That Over
Half Of Nurses Were Using Special Gloves, While Less Than Quarter Always Wear A Doubled Glove And The
Minority Always Use Disposable Gown. It Implies That Specific Attention Should Be Paid To The Use Of Eye
Protection. The Frequent Use Of Special Gloves In The Discarding Chemical Wastes Maybe Reflecting The
Perceived Safety Level Specified By This Personal Protective Equipment By Nurses. The Same Was Found By
Boiano Et Al (2014) And Polovish And Martin gzoll) Who Reported That Nurses Nurses Were Using Doubled
Gloves But Did Not Use The Eye Protection®*®).

The Current Study Found That Nurses With Bachelor Degree Had The Highest Mean Percent Score In
Their Knowledge As Compared To Other Qualification With A Significant Difference Among All Groups. This
Finding Is Expected As The Professional Nurses Receive Teaching In Their Academic Years About The
Oncology Diseases And Their Treatments And The Side Effects Of The Treatment. Furthermore, The Present
Results Showed That Nurses Who Received Previous Training Were Significantly Different In Their
Knowledge Scores Than Those Who Did Not. This Finding Is Not Surprising As The Training Can Improve
The Knowledge And The Practice Of Trainees. The Same Was Found By Jeong Et Al (2015) Who Reported
That Continuing Education Should Be Provided For Chemotherapy Nurses As Its Effect On The Nurses' Level
Of Knowledge And Attitudes?. Moreover, Bolbol And Colleagues (2016) Stressed The Importance Of
Chemotherapy Education For Oncology Nurses, And Showed How Their Implemented Educational Program
Improved Nurses' Knowledge And Attitudes While Handling Hazardous Drugs®?.

VI. Conclusion And Recommendations
The Current Study Findings Concluded That Oncology Nurses' Level Of Knowledge Concerning
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Handling Of Hazardous Drugs Was Very Low, While They Were Not Perceiving Highly The Barriers To Wear
Personal Protective Equipment During Handling Hazardous Drugs As Well As They Were Not Aware About
The Risks Associated With Handling Hazardous Drugs.

Thus The Study Recommended The Following:

- Train The Oncology Nurses On Safe Handling Of Hazardous Drugs.

- Development Of Safe Handling Procedure Manual For All Oncology Nurses.

- Introduce To Nurses The Egyptian Occupational Safety And Health Laws Concerning Handling Of Hazardous
Drugs Through Lectures And The Availability Of Small Informative Book About These Laws.

- Onsite Recurrent Demonstration On Safe Handling Of Hazardous Drugs For All Oncology Nurses

Strengths And Limitations

The Study Is The First To Be Conducted To Determine Nurses' Knowledge And Their Perceived
Barriers And Risk In Handling Chemotherapy In Damanhour Oncology Institute. Moreover, The Study
Generated A Procedure Manual To Safe Handling Of Hazardous Drugs Aiming To Help Nurses While Handling
Or Administering Hazardous Drug With The Basic Practices That Should Be Applied. The Manual Was
Translated Into Arabic And Have lIllustrations To Facilitate Its Use Among All Nurses' Categories Regardless
Their Educational Level.

On The Other Hand, Some Limitations Can Be Recorded In The Current Study, One Of Them Is The
Limited Number Of Nurses That Does Not Allow For More Results' Generalization. Another Limitation Is
Despite That Damanhour Oncology Institute Is The Only Institute In EI Beheira Governorate That Provides
Treatment And Follow Up For Cancer Patients, It Is Considered Very Small In Comparison To The Number Of
Population It Serves.

References

[1]. Lawson Cc, Rocheleau Cm, Whelan Ea, Hibert En, Grajewski B, Spiegelman D, Rich-Edwards Jw. Occupational Exposures
Among Nurses And Risk Of Spontaneous Abortion. American Journal Of Obstetrics & Gynecology. 2012 Apr 1;206(4):327-E1.

[2]. Momeni M, Danaei M, Askarian M. How Do Nurses Manage Their Occupational Exposure To Cytotoxic Drugs? A Descriptive
Survey In Chemotherapy Settings, Shiraz, Iran. Int J Occup Environ Med 2013; 4(2):102-6. Available At:
Http://Www.Theijoem.Com/ljoem/Index.Php/ljoem/Article/View/198/363 Accessed On January 2018

[3]. Connor Th, Mackenzie Ba, Debord Dg, O’callaghan Jp, Trout Db. Niosh List Of Antineoplastic And Other Hazardous Drugs In
Healthcare Settings 2016. Available At: Https://Www.Cdc.Gov/Niosh/Docs/2016-161/Pdfs/2016-161.Pdf Accessed On January
2018

[4]. Keat Ch, Sooaid Ns, Yun Cy, Sriraman M. Improving Safety-Related Knowledge, Attitude And Practices Of Nurses Handling
Cytotoxic Anticancer Drug: Pharmacists' Experience In A General Hospital, Malaysia. Asian Pacific Journal Of Cancer Prevention.
2013;14(1):69-73. Http://Dx.D0i.0rg/10.7314/Apjcp.2013.14.1.69

[5] International Agency For Research On Cancer (larc). List Of Classification, Volumes 1- 114. 2015. Available;
Https://Www. larc.Fr/En/Media-Centre/ larcnews/Pdf/Monographvolume112.Pdf

[6]. Meade E. Avoiding Accidental Exposure To Intravenous Cytotoxic Drugs. British Journal Of Nursing. 2014 Sep 12;23.

[7]. Mathias Pi, Mackenzie Ba, Toennis Ca, Connor Th. Survey Of Guidelines And Current Practices For Safe Handling Of
Antineoplastic And Other Hazardous Drugs Used In 24 Countries. Journal Of Oncology Pharmacy Practice. 2017 Jan
1:1078155217726160.

[8]. Ali Shahrasbi A, Afshar M, Shokraneh F, Monji F, Noroozi M, Ebrahimi-Khojin M, Madani Sf, Ahadi-Barzoki M, Rajabi M. Risks
To Health Professionals From Hazardous Drugs In Iran: A Pilot Study Of Understanding Of Healthcare Team To Occupational
Exposure To Cytotoxics. Excli Journal. 2014;13:491. Available At: Https://Www.Ncbi.NIm.Nih.Gov/Pmc/Articles/Pmc4464082/
Accessed January 2018

[9]. Connor Th, Zock Md, Snow Ah. Surface Wipe Sampling For Antineoplastic (Chemotherapy) And Other Hazardous Drug Residue
In Healthcare Settings: Methodology And Recommendations. Journal Of Occupational And Environmental Hygiene. 2016 Sep
1;13(9):658-67.

[10]. Connor Th, Lawson Cc, Polovich M, Mcdiarmid Ma. Reproductive Health Risks Associated With Occupational Exposures To
Antineoplastic Drugs In Health Care Settings: A Review Of The Evidence. Journal Of Occupational And Environmental
Medicine/American College Of Occupational And Environmental Medicine. 2014 Sep;56(9):901.
Http://Dx.Doi.Org/10.1097/Jom.0000000000000249

[11].  Terui K, Okajima H, Nakajima Y. Safety Evaluation Of New Anticancer Chemotherapy Administration System: Compared To The
Results From A Former Study. Gan To Kagaku Ryoho. Cancer & Chemotherapy. 2011 Sep;38(9):1483-7.

[12]. Kopjar N, Zeljezi¢ D, Kasuba V, Rozgaj R. Antineoplastic Drugs As A Potential Risk Factor In Occupational Settings: Mechanisms
Of Action At The Cell Level, Genotoxic Effects, And Their Detection Using Different Biomarkers. Archives Of Industrial Hygiene
And Toxicology. 2010 Mar 1;61(1):121-46.Available At: Https://Www.Degruyter.Com/View/J/Aiht.2010.61.Issue-1/10004-1254-
61-2010-2025/10004-1254-61-2010-2025.Xml Accessed On January 2018

[13].  Mcdiarmid Ma, Oliver Ms, Roth Ts, Rogers B, Escalante C. Chromosome 5 And 7 Abnormalities In Oncology Personnel Handling
Anticancer Drugs. Journal Of Occupational And Environmental Medicine. 2010 Oct 1;52(10):1028-34. Available
At:Http://Dx.Doi.Org/10.1097/Jom.0b013e3181f73ae6

[14]. Ostry V, Malir F, Toman J, Grosse Y. Mycotoxins As Human Carcinogens—The larc Monographs Classification. Mycotoxin
Research. 2017 Feb 1;33(1):65-73. Available
At:Http://Www.Knowthecause.Com/Downloads/Ostry2016mycotoxinsiarccancerl.PdfAccessed On January 2018

[15]. Menonna-Quinn D. Safe Handling Of Chemotherapeutic Agents In The Treatment Of Nonmalignant Diseases. Journal Of Infusion
Nursing. 2013 May 1;36(3):198-204.

[16].  Miller-Ramirez C, Squibb K, Mcdiarmid M. Measuring Extent Of Surface Contamination Produced By The Handling Of

DOI: 10.9790/1959-0702030111 www.iosrjournals.org 9| Page



Oncology Nurses' Knowledge Andpractices Regarding Handling Hazardous Drugs: Developing

[17).

[18].

[19].

[20].

[21].

[22].

[23].
[24].

[25].

[26].

[27].

[28].

[29].
[30].

[31].

[32].

[33].

[34].

[35].

[36].

[37].
[38].

[39].

[40].

[41].

[42].

[43].

Antineoplastic Drugs In Low-To Middle-Income Country Oncology Health Care Settings. Archives Of Environmental &
Occupational Health. 2017 Sep 3;72(5):289-98.

Dejoy Dm, Smith Td, Woldu H, Dyal Ma, Steege Al, Boiano Jm. Effects Of Organizational Safety Practices And Perceived Safety
Climate On Ppe Usage, Engineering Controls, And Adverse Events Involving Liquid Antineoplastic Drugs Among Nurses. Journal
Of Occupational And Environmental Hygiene. 2017 Jul 3;14(7):485-93.

Connor Th, Debord Dg, Pretty Jr, Oliver Ms, Roth Ts, Lees Ps, Krieg Jr Ef, Rogers B, Escalante Cp, Toennis Ca, Clark Jc.
Evaluation Of Antineoplastic Drug Exposure Of Health Care Workers At Three University-Based Us Cancer Centers. Journal Of
Occupational And Environmental Medicine. 2010 Oct 1;52(10):1019-27.Http://Dx.Doi.Org/10.1097/Jom.0b013e3181f72b63
Gurusamy Ks, Best Lm, Tanguay C, Lennan E, Korva M, Bussieres Jf. Closed- System Drug- Transfer Devices In Addition To
Safe Handling Of Hazardous Drugs Versus Safe Handling Alone For Reducing Healthcare Staff Exposure To Infusional Hazardous
Drugs. The Cochrane Library. 2017.

Hon Cy, Teschke K, Chu W, Demers P, Venners S. Antineoplastic Drug Contamination Of Surfaces Throughout The Hospital
Medication System In Canadian Hospitals. Journal Of Occupational And Environmental Hygiene. 2013 Jul 1;10(7):374-
83.Http://Dx.Doi.Org/10.1080/15459624.2013.789743

Eisenberg S. Usp< 800> And Strategies To Promote Hazardous Drug Safety. Journal Of Infusion Nursing. 2018 Jan 1;41(1):12-
23.Doi: 10.1097/Nan.0000000000000257

He By, Mendelsohn-Victor K, Mccullagh Mc, Friese Cr. Personal Protective Equipment Use And Hazardous Drug Spills Among
Ambulatory Oncology Nurses: Results From A Mailed Survey. Inoncology Nursing Forum 2017 Jan 6 (Vol. 44, No. 1, P. 60). Doi:
10.1188/17.0nf.60-65

Hirai K. Safe Handling Of Hazardous Drugs In Nursing Practice. Gan To Kagaku Ryoho. Cancer & Chemotherapy. 2017
Jul;44(7):558-62.

Ladeira C, Viegas S, Padua M, Gomes M, Carolino E, Gomes Mc, Brito M. Assessment Of Genotoxic Effects In Nurses Handling
Cytostatic Drugs. Journal Of Toxicology And Environmental Health, Part A. 2014 Aug 18;77(14-16):879-87.

Gajski G, Ladeira C, Geri¢ M, Garaj-Vrhovac V, Viegas S. Genotoxicity Assessment Of A Selected Cytostatic Drug Mixture In
Human Lymphocytes: A Study Based On Concentrations Relevant For Occupational Exposure. Environmental Research. 2018 Feb
28;161:26-34.

Viegas S, Padua M, Veiga Ac, Carolino E, Gomes M. Antineoplastic Drugs Contamination Of Workplace Surfaces In Two
Portuguese Hospitals. Environmental Monitoring And Assessment. 2014 Nov 1;186(11):7807-18.

Sugiura S, Nakanishi H, Asano M, Hashida T, Tanimura M, Hama T, Nabeshima T. Multicenter Study For Environmental And
Biological Monitoring Of Occupational Exposure To Cyclophosphamide In Japan. Journal Of Oncology Pharmacy Practice. 2011
Mar;17(1):20-8.

Sessink Pj, Leclercq Gm, Wouters Dm, Halbardier L, Hammad C, Kassoul N. Environmental Contamination, Product
Contamination And Workers Exposure Using A Robotic System For Antineoplastic Drug Preparation. Journal Of Oncology
Pharmacy Practice. 2015 Apr;21(2):118-27.

Barton S, Nabhani-Gebara S. Developing Guidelines For The Safe Handling Of Cytotoxic Drugs In Academic Research
Laboratories. Stroke. 2018 Jan 16;13:57.

Egyptian Government. Safety And Occupational Health And Work Environment
Insurancehttps://Www.Egypt.Gov.Eg/Arabic/Laws/Labour/Law_Health/F_Worklaw_In.Aspx

Boiano Jm, Steege Al, Sweeney Mh. Adherence To Safe Handling Guidelines By Health Care Workers Who Administer
Antineoplastic  Drugs. Journal Of Occupational And Environmental Hygiene. 2014 Nov 2;11(11):728-40.
Http://Dx.Doi.0rg/10.1080/15459624.2014.916809

Hon Cy, Teschke K, Shen H. Health Care Workers’ Knowledge, Perceptions, And Behaviors Regarding Antineoplastic Drugs:
Survey From British Columbia, Canada. Journal Of Occupational And Environmental Hygiene. 2015 Oct 3;12(10):669-77.
Http://Dx.Doi.0rg/10.1080/15459624.2015.1029618

Neuss Mn, Gilmore Tr, Belderson Km, Billett Al, Conti-Kalchik T, Harvey Be, Hendricks C, Lefebvre Kb, Mangu Pb, Mcniff K,
Olsen M. 2016 Updated American Society Of Clinical Oncology/Oncology Nursing Society Chemotherapy Administration Safety
Standards, Including Standards For Pediatric Oncology. Journal Of Oncology Practice. 2016 Nov 21;12(12):1262-71.

Looper K, Winchester K, Robinson D, Price A, Langley R, Martin G, Jones S, Holloway J, Rosenberg S, Flake S. Best Practices
For Chemotherapy Administration In Pediatric Oncology: Quality And Safety Process Improvements (2015). Journal Of Pediatric
Oncology Nursing. 2016 May;33(3):165-72.

Easty Ac, Coakley N, Cheng R, Cividino M, Savage P, Tozer R, White Re. Safe Handling Of Cytotoxics: Guideline
Recommendations. Current Oncology. 2015 Feb;22(1):E27.

Connor Th, Celano P, Frame Jn, Zon Rt. Summary Of The Workshop On The Safe Handling Of Hazardous Drugs Cohosted By The
National Institute For Occupational Safety And Health And The American Society Of Clinical Oncology. Journal Of Oncology
Practice. 2017 Feb 21;13(3):199-205. Available At: Http://Ascopubs.Org/Doi/Full/10.1200/Jop.2016.017384 Accessed In January
2018

Colvin Cm, Karius D, Albert Nm. Nurse Adherence To Safe-Handling Practices: Observation Versus Self-Assessment. Clinical
Journal Of Oncology Nursing. 2016 Dec 1;20(6).

Wright Aa, Zhang B, Keating NI, Weeks Jc, Prigerson Hg. Associations Between Palliative Chemotherapy And Adult Cancer
Patients’ End Of Life Care And Place Of Death: Prospective Cohort Study. Bmj. 2014 Mar 4;348:G1219.

Villarini M, Gianfredi V, Levorato S, Vannini S, Salvatori T, Moretti M. Occupational Exposure To Cytostatic/Antineoplastic
Drugs And Cytogenetic Damage Measured Using The Lymphocyte Cytokinesis-Block Micronucleus Assay: A Systematic Review
Of The Literature And Meta-Analysis. Mutation Research/Reviews In Mutation Research. 2016 Oct 1;770:35-45.

Boiano Jm, Steege Al, Sweeney Mh. Adherence To Precautionary Guidelines For Compounding Antineoplastic Drugs: A Survey
Of Nurses And Pharmacy Practitioners. Journal Of Occupational And Environmental Hygiene. 2015 Sep 2;12(9):588-
602.Http://Dx.Doi.Org/10.1080/15459624.2015.1029610

Al-Azzam Si, Awawdeh Bt, Alzoubi Kh, Khader Ys, Alkafajei Am. Compliance With Safe Handling Guidelines Of Antineoplastic
Drugs In Jordanian Hospitals. Journal Of Oncology Pharmacy Practice. 2015 Feb;21(1):3-9.
Http://Dx.D0i.Org/10.1177/1078155213517128

Bolbol Sa, Hassan Aa, EI-Naggar Sa, Zaitoun Mf. Role Of Occupational Health And Safety Program In Improving Knowledge And
Practice Among Nurses Exposed To Chemotherapy At Zagazig University Hospitals. Egyptian Journal Of Occupational Medicine.
2016;40(2):219-35. Available At:

Polovich M, Clark Pc. Factors Influencing Oncology Nurses' Use Of Hazardous Drug Safe-Handling Precautions. Inoncology
Nursing Forum 2012 May 1 (Vol. 39, No. 3). Http://Dx.Do0i.Org/10.1188/12.0nf.E299-E309

DOI:

10.9790/1959-0702030111 www.iosrjournals.org 10 | Page



Oncology Nurses' Knowledge Andpractices Regarding Handling Hazardous Drugs: Developing

[44].

[45].
[46].

[47].

[48].

[49].

Korczowska E, Jankowiak-Gracz H, Sessink Pj, Grzeskowiak E. Grp-065 Evaluation Of Occupational Exposure To Antineoplastic
Drugs In Pharmacy And Oncology Department. European Journal Of Hospital Pharmacy: Science And Practice. 2013 Mar
1;20(Suppl 1):A24-.Http://Dx.Doi.Org/10.1136/Ejhpharm-2013-000276.065

National Institute For Occupational Safety And Health. Hazardous Drug Exposures In Health Care. Last Updated August
2017.Www.Cdc.Gov/Niosh/Topics/Hazdrug/. Accessed November 2017

Callahan A, Ames Nj, Manning MI, Touchton-Leonard K, Yang L, Wallen Gr. Factors Influencing Nurses’ Use Of Hazardous Drug
Safe-Handling Precautions. Oncology Nursing Forum 2016; 43(3): 342-

He By, Mendelsohn-Victor K, Mc Cullagh Mc, Friese Cr. Personal Protective Equipment Use And Hazardous Drug Spills Among
Ambulatory Oncology Nurses: Results From A Mailed Survey. In Oncology Nursing Forum 2017 Jan 6 (Vol. 44, No. 1, P. 60). Nih
Public Access.

Polovich M, Martin S. Nurses' Use Of Hazardous Drug-Handling Precautions And Awareness Of National Safety Guidelines.
Inoncology Nursing Forum 2011 Nov 1 (Volg. 38, No. 6).Http://Dx.D0i.Org/10.1188/11.0nf.718-726

Jeong Kw, Lee By, Kwon Ms, Jang Jh. Safety Management Status Among Nurses Handling Anticancer Drugs: Nurse Awareness
And Performance Following Safety Regulations. Asian Pac J Cancer. 2015;16(8):3203-11.

Azza lbrahim Abd Elkader Habiba "Oncology Nurses' Knowledge Andpractices
Regarding Handling Hazardous Drugs: Developing Procedure Manual For Safe
Handling Of Hazardous Drugs."IOSR Journal of Nursing and Health Science (IOSR-
JNHS) , vol. 7, no.2 , 2018, pp. 01-11.

o - - = = = e = e - - ]

DOI: 10.9790/1959-0702030111 www.iosrjournals.org 11 | Page



