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OPERATIONAL DEFINITIONS

Daily minimum FiO »:

Daily minimum PEEP:

Date of event:

Denominator Data:
ventilatory

Desaturation:

The lowest value of Fihat is set on the ventilator and
Maintained for at least 1 hour
The lowest value of PEEP that is set on theilaat and
maintained for at least 1 hour.
The date of onset of worseningg@nation.

Ventilator days, the numbers of patients manageid wi

devices for the month

Oxygen saturation at or below 90%

Episode of mechanical ventilation A period of days during which the patient was

High frequency ventilation:
Location of attribution :

Morbidity:

mechanically ventilated for some portion of eachsazutive

day.

Ventilation>60 breaths per minute with small tidalumes
Patients location at the date of event

Ventilator associated lung infection and/ or corggions
occurring in a patient within 48 hours or more aiteubation
with an endotracheal tube or tracheostomy tubendmnch was
not present before. Morbidity be used interchantyaatih
VAE

National Healthcare Safety Network A national standards-setting organization focused

New antimicrobial agent:

Numerator Data:

Patient days

improving healthcare quality

Any agent initiated on or after the third dayneéchanical
ventilation

Each VAE that identified during the month sedetcfor
surveillance; ventilation and in the VAE Window ®er

A count of the number of patients in the patieante location

during a time period.
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Pneumonia: Inflammation of the lung parenchyma causethbsction.

Process measures Continuous and frequent measurement and feedbatke
bundle implementation

The EMV denominator: Represents the sum of the number of episodeseohanical

ventilation that occurred during the month.

The Hospital: Kenyatta National Hospital

The knowledge knowledge on VAE and its prevention measures

The patient A Critically ill patient in CCU KNH who is intudted/
tracheostomy and is on Mechanical ventilation

The practice VAE prevention practice

The unit: Critical Care Unit, KNH

VAE prevention practice  VAE care bundle guidelines, the practice.

VAE Window Period The time period when all elements of a definitiouast be met.
It usually includes the 2 days before and the Zddier the
date of event.

Ventilator Associated Event: Lung infection and or complication occurring ipatient

within
48 hours or more after intubation with an endoteattube or
tracheostomy tube and which was not present befeee-
mor bidity

Ventilator Associated PneumonialLung infection occurring in a patient within 48urs or
more after intubation with an endotracheal tube or

tracheostomy tube and which was not present before

Ventilator: A device to assist or control respiration throaginacheostomy

or by endotracheal intubation.
Wet chest: Airways filled with secretions leading to difficldreathing

Worsening oxygenation:  The first calendar day in which the daily minim#BEP>3cm
H,0 or FiO2 increases 20% following a> 2-day period of

stability or improvement on the ventilator
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LIST OF ABBREVIATIONS AND ACRONYMS

AHA: The American Hospital Association

APRV: Airway Pressure Release Ventilation
CCU: Critical Care Unit

CDC: Center for Disease Control and Prevention
DVT: Deep vein thrombosis

EMV: Episode of mechanical ventilation

HRET : Health research and Educational Trust
HAI : Hospital acquired infections

ICHS: Institute for Clinical Systems Improvement
ICU: Intensive Care Unit

IHI:  Institute for Healthcare Improvement

IVAC : Infection-related Ventilator associated Complmat
NHSN: National Healthcare Safety Network

NNIS: National Nosocomial Infections Surveillance

NQS: National Quality Forum

PVAP: Possible/Probable Ventilator-associated Pneumonia
PNEU: Pneumonia

RASS: Richmond Agitation-Sedation Scale

SAS: Sedation-Agitation Scale
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SPSS Statistical Package for Social Science

VAC: Ventilator-associated Condition
VAE: Ventilator-associated Event
VAP: Ventilator-associated Pneumonia
VTE: Venous thrombo embolism

WBC: white blood cell
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ABSTRACT
Background information: Mechanical ventilation is an essential, life-sgvintervention.

As it saves life, this treatment may bring fortmduinfections and/or complications to the
patient hence morbidity. Center for Disease Conénmodl Prevention (CDC) surveillance,
terms this morbidity as Ventilator-Associated Ewe(WAE). VAE increases the length of
ventilator support, ICU stay and mortality to theipnts.

Research objective To evaluate Nurses’ knowledge and prevention tmes on VAE in
CCU, KNH. Significance To enhance awareness of VAE prevention and eageuits
surveillance in the Hospital.

Methodology: A descriptive cross sectional design was undentaidkeere 82 nurses were
recruited in the study using convenience methodalngatients who were in the unit in the
month of April were censured. Statistical packagesbcial sciences (SPSS) version 20 was
used and data analyzed using both descriptive rifiacential statistics to describe and show
the relationship between the variables.

Results: The prevalence rate of VAE in the month of April30n CCU KNH was 5.63 per
1000 episodes of mechanical ventilation. 54.9%wtes had adequate Knowledge of VAE
prevention while 68.4% practiced most of the préeeninterventions. Knowledge was
positively related to the practices with a Pearsdrrelation Coefficient of r = 0.729. Both
knowledge and practice showed a positive assoniatioVAE prevalence with a Pearson’s
Correlation Coefficient of r = 0.685 and 0.908 mdpvely. The study revealed a strong
positive relationship between the independent bt and the prevalence of VAE at a
coefficient of determination of 0. 825; A unit clyggnin knowledge of VAE prevention will
result into a -0.044 change in prevalence of VARlevh unit’'s change on the practices will
result in a -0.709 change. All the variables testede statistically significant with p-values
less than 0.05.

Conclusion: The prevalence of VAE in CCU, KNH can be explaitgda large percentage
that lacked adequate knowledge and omission of stareinterventions by the most of the
nurses working in the unit. Enhancing knowledge YAdE prevention practices can reduce
the VAE prevalence.

Recommendation:Review of infection control curriculum, staffs gressive development,

development of VAE care bundles and participatroWAE surveillance.
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CHAPTER ONE: INTRODUCTION
1.1 BACKGROUND INFORMATION

Ventilator-Associated Events (VAE) are Hospital @icgd lung infections (HAI) and/ or

complications that occur in patients receiving naggtal ventilation after 48hours when the
patient is intubated and ventilated at the timemihin 48 hours before the onset of the
events. Klompas, Kleinman and Murphy (2014) say, MAEs are common and morbid and
are associated with more days to extubation, halspischarge and higher hospital mortality

risk.

In 2011, an estimated 157,000 healthcare-assoc@atedmonias occurred in acute care
hospitals in United States with mechanically-assistentilated patients standing at a higher
risk of developing the disease, Center for Dis€@asatrol and Prevention [CDC] (2015a)
estimates that, more than 300,000 patients receeahanical ventilation in the United States
each year adding that, the overall ventilator us@arious hospital unit types ranges from
0.01 to 0.47 per 100 patient days.

Surveillance for hospital acquired pneumonia begarthe CDC's National Nosocomial
Infections Surveillance (NNIS) system in the 19W0th an aim of dedicating resources to
Hospital Acquired Infection (HAI) surveillance apdevention activities. This data was used
by the CDC to estimate the burden and nationatisef HAIs and the participating hospitals
used it for internal quality improvement (Magillat 2013).

In 1999, concerns on the specificity of the NNIpmonia surveillance definition led to the
pneumonia (PNEU) surveillance definitions in 200the National Healthcare Safety
Network (NHSN) took over this new definition andedsit for Ventilator Associated
Pneumonia (VAP) surveillance where radiographimicl, and laboratory evidence had to
be combined in order to be classified as VAP (Magtl al, 2013). This definition
surveillance also lacked specificity, credibilitycareliability because reliance on chest x-ray
and clinical data was highly variable and subjectience low validity.

In 2008, the National Quality Forum (NQF), requdsteat the CDC "reconsider case

definitions"” for VAP to suit for endorsement asioaal outcome measures for use by federal



and state governments and other entities focusddrga-scale improvements in HAI rates
(Magill et al, 2013).

In January 2013, the NHSN implemented VAE iderdifien which uses a Three-tiered
approach; ventilator-associated conditions (VAGsjection-related Ventilator-Associated
Complication (IVAC) and Possible Ventilator-Assdeid Pneumonia (PVAP) (Sole
&Marinski, 2014).

A study done in a tertiary hospital between Jan2&@6, to December 31, 2011, reviewed
5.6% ventilator-associated condition (VAC) even®s1% infection-related ventilator-
associated complications (IVACs), 0.7% possible upmenias, and 0.6% probable
pneumonias. It also showed that, the most frefpeisolated organisms were
Saphylococcus aureus 29%, Pseudomonas aeruginosa 14%, andenterobacter species 7.9%

( Klompas et al, 2014).

Ventilator associated Pneumonia (VAP) identifiesygmmeumonia while VAE reports both
pneumonia and pulmonary complications to includeleatasis, acute respiratory distress
syndrome [ARDS], and pulmonary edema rather thaorteng only pneumonia. Wagh and
Acharya (2009) say that, VAP is a major nosocormé&ction in the intensive care unit
(ICU), affecting between 10% and 20% of patientsowhceive more than 48 hours of
mechanical ventilation. Concurring with Wagh andhAya, Gillespie (2009, p. 45) ranges
the infection from 9% to 27% in Europe and America.

In Kenya, study done at the Agakhan University Hta$pestablished high VAP rates in
comparison to the NHSN (8.1%) benchmarking useddgpitals in the United Kingdom
(Nkirote, 2014, p. 60) as Kinuthia (2013, p. &ports that, 39 out of 139 mechanically
ventilated patients at KNH had VAP translating acidence of 28% Kinuthia adds that, the
commonest bacterial pathogens isolated on trachspirates wereKlebsiella (23.1%),
Citrobacter (12.8%)Staphylococcus aureus (12.8%),Pseudomonas aeruginosa (10.3%) and
Acinetobacter species (10.3%).



1.2PROBLEM STATEMENT

Majority of patients in the Critical Care Unit (CQldre admitted for Mechanical ventilatory
support. This requires a tracheostomy or endotedche#ubation hence vulnerability to

Ventilator-Associated Events (VAE). According tdl€pie (2009, p 45), both impaired host
immunity and the introduction of an endotrachedletucontributes to development of lung
infection and or complications to the criticallyphatient.

VAE’s burden is high, according to Military Heal8ystem [MHS], (2014, p. 6), VAE is the
leading cause of death among hospital-acquiredtiofes, itincreaseventilators support and
ICU stay by an average of 4.3 days and hospitatlteof stay by 4 to 9 days. Concurring
with MHS, Gillespie (2009, p. 45) says VAE has bestimated to increase mortality by 30%
and even two fold in critically ill patients, it Elso noted to cost higher than those patients
without (Wagh & Acharya, 2009).

A study by Kinuthia (2013, p.1) reports that, 3% 011139 mechanically ventilated patients at
KNH had VAP translating an incidence of 28%. Inwithat, VAP surveillance is just but
part of VAE, a study covering more mechanical w‘atibn outcomes like VAE and
evaluation of prevention practices is necessatligUnit.

At random, five out of 11 patients records in onagwf the KNH CCU, showed growth of

pathogens on the tracheal aspirates and the nom#smed that the patients had ‘wet
chests’, often desaturated and were put on antbidor the same. The use of Meronem
(very strong antibiotic) drug was noted to be amititrease in the unit translating to possible

common severe infections. This made the reseadehalop desire to study VAE in the unit.

Studying VAEs can help identify causes, potentiafsmng interventions, and additional
prevention efforts needed for prevention of VAESd anrsing has an opportunity to improve
these potentially preventable negative outcomese(&oMarinski, 2014). In view of the
burden and vulnerability of ICU patients to VAE atite fact that VAE is preventable,
studying Ventilator Associated Events (VAE) and jievention practices among nurses
working in CCU, KNH is a need.



1.3JUSTIFICATION

VAE consequences do not only affect the individesient or family but also the country’s
economy, these consequences include; increasediatuof mechanical ventilation and

mortality, intensive care unit and hospital stayy increased cost of hospitalization.

The Hospital’'s mission is to offer specialized dfyalcare services to its patients and
participate in national health planning and pohegking. Assessment of prevalence of VAE,
knowledge and practice of its prevention guidelime give the hospital a foundation to
enhance prevention of VAE through including thiemeise in health planning and policies
both in the hospital and in the ministry of healtlthe country. This in turn will offer quality

services to the hospital and the entire nation.

In view that KNH is the country’s national refdriend teaching hospital with the largest
CCU in East and Central Africa, joining other bigspitals in the world in VAE surveillance

and sharing VAEs’ prevalence trends through CD@ntss of great importance.

This study will also be undertaken in partial filtfient for the award of a Master’s of
Science Nursing Degree; Critical Care Nursing sggci



1.40BJECTIVES

1.4.1 Broad Obijective:
To evaluate Nurses’ knowledge and prevention meston ventilator associated morbidities
in CCU, KNH

1.4.2 Specific Objectives:
1. To determine the prevalence of VAE in CCU, KNH
2. To assess the nurse’s knowledge on VAE preventid2GU, KNH
3. To assess the nurse’s practices on VAE prevenmi@(U, KNH
4. To find out the relationship between nurse’s Knalgke and practices on VAE

prevention and its prevalence in CCU, KNH

1.5RESEARCH QUESTIONS

What is the prevalence of VAE in CCU, KNH?
Do nurses in CCU, KNH have adequate knowledge ok Yrevention?
Do nurses in CCU, KNH practice VAE prevention acsely?

a w N oPE

Is there relationship between nurse’s Knowledge arattices on VAE prevention

and its prevalence in CCU, KNH?

1.6HYPOTHESIS

There is relationship between Knowledge and prastan VAE prevention among nurses
and VAESs’ prevalence in CCU, KNH

1.7 SIGNIFICANCE

This study will enhance awareness in preventiodAiE in CCU and encourage the Hospital
to participate in Ventilator Associated Events (MAdurveillance to monitor and share the
VAE trends with other big hospitals in the worlddhigh CDC reporting. This will enhance
elimination of these morbidities which in turn wilad to quality specialized care, reduced
mortality and morbidity, creation of beds in CClhbe saving more lives for the patients in
need of Critical health care. This will in turft fihe image of the Hospital hence become a

role model Hospital in the country.



CHAPTER TWO: LITERATURE REVIEW
This chapter covers Ventilator associated everdetails to include; definition, algorithm,

surveillance eligibility, vulnerability, consequess; strategies for VAE prevention and
conclusion. The chapter also includes theoretioal @onceptual framework applied in the
study.

Knowledge and practice on Ventilator-Associated riisg(VAE) prevention interventions
plays a vital role in elimination of the event&ccording to Covell and Sidani (2013) the
higher levels of nursing human capital (nurses'wkdadge, skills and experience) is
associated with higher quality patient care (lowgital-acquired infections).

Nursing human capital includes Academic preparatpecialty certification status, hours of
continuing education attended, professional expedeand clinical specialty experience
(Covell & Sidani, 2013). Covell and Sidani addstthtéhat the availability of practice
guidelines, care maps or protocols have been faoroe associated with better quality of

patient care.

2.1DEFINITION OF VENTILATOR ASSOCIATED EVENTS

Ventilator-Associated Events (VAE) is a Hospitalgaiced lung infection that occurs in
patients on mechanical ventilation, who are intaband ventilated at the time or within 48
hours before the onset of infection (Military HeéaBystem [MHS], 2014. p 3; Wagh &
Acharya, 2009). According to Center for Disease t@drand Prevention [CDC], (2015a)
VAEs are identified by using a combination of ol criteria; deterioration in respiratory
status after a period of stability or improvementtbe ventilator, evidence of infection or

inflammation, and laboratory evidence of respinaiafection.

Mechanically ventilated patients suffer many motbeo adverse reactions other than
infections, Abernathy (2013) says that, the CD@svrdefinitions was expanded to cover a
multitude of complications under the umbrella teof“ventilator-associated event” (see
appendix V) which aims to make it easier and fagidreat the right diagnosis at the right
time and encourage better prevention. VAE survaikais more objective, assist in a more
meaningful benchmarking process and reflect diffees in patients and processes of care

more clearly.



This new approach, the VAE surveillance was implet@e for use by National Healthcare
Safety Network (NHSN) in January 2013 (Sole &Makin2014). In comparison to the
Ventilator associated Pneumonia (VAP) surveillasgstem, VAE is simple and focuses on
readily available, objective clinical data, does mzlude chest radiograph findings, detects
ventilator-associated conditions and complicatiomgluding but not limited to VAP,
captures important complications, most cases du@ngumonia to include; Pulmonary
edema, Acute Respiratory Distress Syndrome ancecidalis (California Department of
Public Health [CDPH], 2013).

This ventilator-associated events’ 3 tiered appnoacbelieved to be the most appropriate
approach in the current environment. It acknowledgaeitations in the ability to accurately
identify VAP for surveillance purposes and reduttes likelihood of definition gaming or

manipulation that could artificially lower eventea (Magill et al, 2014)

2.2.\VAE SURVEILLANCE ALGORITHM

I. Ventilator-Associated Condition

Ventilator-associated condition (VAC) is the firger; it seeks to identify episodes of
sustained respiratory deterioration, both infedioand non-infectious conditions and
complications occurring in patients under mechdmeantilation. Focus is on identifying
VAC from worsening oxygenation status that necassst increased ventilator settings for
oxygen (FiQ), positive end-expiratory pressure (PEEP), or &ble & Marinski, 2014).
The patient must have had at least 2 days of gtabil decreasing daily minimum PEEP or
Fio, followed by at least 2 days of increased dailyimum PEEP by3 cm H20 or Fio2 by
20% (Magill et al2014).

Il. Infection-related Ventilator-Associated
The second tier, Infection-related ventilator-asstec (IVAC) attempts to identify the VACs
that are potentially related to infection, as ewmitkxd by an abnormal white blood cell (WBC)
count or temperature. Sole & Marinski, (2014) dtiypes temperature above 38° C or below
36° C and/ or WBC count > 12,000 cells/mm3 or <08,8ells/ mm3 and initiation of a new
antimicrobial agent. VAC identifies pulmonary andtra-pulmonary infections that are

severe enough to trigger respiratory deterioration.



[l. Possible and Probable VAP

According to Raoof & Baumann (2014), the third tiglentifies IVAC patients with
respiratory infections manifested by objective ewice of purulent respiratory secretions
and/or positive results of microbiological testsfpemed on respiratory tract specimens. The
possible VAP definition is met with the presencepafulent secretions or a positive lower
respiratory tract culture (showing any growth) whihe probable VAP definition requires
purulent secretions in addition to a positive lowespiratory tract culture showing growth.
CDC (2015a) adds that, presence of a positive aldluid culture, lung tissue with histo-
pathological evidence of infection, or positivetsefor Legionella or selected respiratory tract
viruses, without the concomitant requirement forupent secretions may also be used to
diagnose PVAP.

2.3VAE SURVEILLANCE ELIGIBILITY

According to MHS (2014, p.2), this includes; adoktations in acute care hospitals, long
term acute care hospitals, and inpatient rehatddrafacilities. According to CDC (2015b),
such locations may include critical/intensive cangs (ICU), specialty care areas (SCA) and
step-down units and wards. Commenting more on kelityi, MHS adds that, the VAE
protocol should be used on Persons at or abovaghef 18 years of age warning that, those
who are receiving high frequency ventilation oragbrporeal life support are excluded from

the surveillance.

2.4VULNERABILITY AND CONSEQUENCES OFVAE

Mechanical ventilation is an essential, life-savihgrapy for patients with critical illness and
respiratory failure hence majority of the patieathnitted in Critical Care Unit (CCU) are
mechanically ventilated in support of their breathi Explaining why impaired host
immunity and displacement of normal oro-pharyng#lata by pathogens predispose
mechanically ventilated patients to VAE, Gillesp{g009, p.45) says that, normal
nonspecific host responses, such as the epiglethisal cords, cough reflex, and ciliated
epithelium and mucus of the upper airways are Isgrhsor rendered ineffective during

intubation.



According to the Military Health System (2014, p)., 3he National Healthcare Safety
Network (NHSN) reports VAE to be the leading cao$aleath amongst hospital-acquired
infections, exceeding the rate of death due torakrine infections, severe sepsis, and
respiratory tract infections in the non-intubateatignt. MHS is concerned with the high
hospital mortality of ventilated patients who degelinfection pointing it at 46 percent

compared to 32 percent for ventilated patients ddvaot develop.

VAP rates which is part of VAE could be as higt6a® per 1000 ventilator days in USA with
a crude mortality rate of 24% to 50% (Kiyoshi €R@14, p. 202 ), Gillespie (2009, p.45)
estimates the mortality to increase by 30% and éwenfold in critically ill patients. Citing
the economic burden, it increases length of IC&y 41y 28% (Wagh & Acharya, 2009)
costing $39 828 higher than those patients withAR while another study in USA found
the attributable cost of VAP to be $11 897 in gahkospitals (Gillespie, 2009,p.46).

2.5PREVENTION OF VAE

Staff education and multidisciplinary approach, elepment and consistent use of
intervention care buddle can reduce or even elimindAE. Munro & Ruggiero (2014)
defines intervention buddle as a series of eviddra=ed interventions related to ventilator
care that, when implemented together , will achigigaificantly better outcomes than when
implemented individually to prevent VAE.

To prevent VAE, Sole and Marinski (2014) statest,thOne-size-fits-all” VAP prevention
efforts aren’t adequate for addressing VAE, conogrwith Sole and Marinski, Abernathy,
(2013) says more interventions should be consideredldress other causes of VAE because
unlike VAP which covers only infection, VAE captsreboth lung complication and
infections hence the VAP bundle may not adequateler VAE.

The Institute for Healthcare Improvement launcheéé VAP bundle in 2005, whose
components included; elevation of the head ofoid (HOB), daily sedation vacations and
assessment of readiness to wean from mechanioélat®n/ extubate, regular oral care
with chlorhexidine, Peptic ulcer disease and Desp thrombosis (DVT) prophylaxis (Sole
& Marinski, 2014; Munro & Ruggiero, 2014). The sarmsleould continue and add other
interventions to prevent VAE because VAP is paWAE



According to Raoof & Baumann (2014), Many hospitasve already developed care
bundles to include; Head-of-bed elevation, moutte aaith chlorhexidine, lung protective
ventilator strategies, early discontinuation of hreucal ventilation , appropriate analgesia
and sedation and daily interruption of sedationtlyeanobilization, DVT and PUD

prophylaxis

The Military Treatment facilities in New York foswon three components; staff education,
colonization and aspiration reduction and preventit has selected a care bundle for
implementation and tracks performance through mp®oeeasure(Observation / Check list for

bundle compliance) and outcome measure (VAP rieig,2014, p. 7)

A Strategy for the Control of Antimicrobial Resiste in Ireland [SARI], 2011, pp. 2-10),
concurs with MHS (2014) and adds use of guidejindsquate staffing, surveillance and
restrictive Red blood cell transfusion as waysed#ping VAE at bay. American heart
Association [AHA], Partners for patients [PP] & Health research anacktional

Trust [HRET], (2014, p.9) add the ‘ABCDE’ bundle (see appendix té the IHI's VAP
bundle to reduce the risk of over-sedation, immthiand mental status changes. ABCDE
stands for; Awakening trials, Spontaned@reathing trials (SBT), Coordination to perform

SBT, Delirium assessment, and early mobilizationraically ill patients(see appendix V).

In this study, prevention of VAE will be groupeato three to include; reduction of aero-
digestive tract colonization, Avoidance of unplaginextubation and re-intubation, and

reduction of mechanical ventilation duration

2.5.1 Reduction of aero-digestive tract colonizain

This includes; prevention of aspiration and airveaptamination, reducing normal flora in
the digestive tract which may turn pathogen ondsoduced to the airway. According to
SARI (2011, p. 6), use of oro-tracheal over nasadkeal intubation is recommended
because, nasal-tracheal may cause sinusitis, whartkases risk for lung infection due to

contamination.

All patients receiving mechanical ventilation oravare at a high risk for aspiration should
be nursed in semi recumbent position with headedf dlevated at 3Qo 45 unless there are
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contraindications or conflicts with other nursing medical interventions. (Munro &
Ruggiero, 2014; Curtin, 2011). SARI (2011, p.7)taas that, the rate and volume of enteral
feeding

should be adjusted to avoid gastric distensionsangkduce the risk of aspiration.

To prevent contamination of lower airway from coniaated secretions pooled at the oral
pharyngeal region, an Endotracheal tube (ETT) wituff at its lower end should be used to
seal the airway and minimize aspiration. Accordim@urtin (2011), the cuff pressure should
be maintained above 20 cm H20 to prevent the agpigabut below 30 cm H20 to prevent
injury to the tracheal mucosa.

The pooled secretions above the ETT cuff are oftartaminated with oral microorganisms
and may cause lung infection once aspirated toldter respiratory system. Munro &
Ruggiero (2014); SARI (2011,p.7) say that, suligi®uctioning using a specialized ET tube
with a separate dorsal lumen designed to suctioresens collected around the ET tube cuff
has been recommended by various organizationsdarsion.

The oropharynx is colonized with potential pathayeuch asSaphylococcus aureus ,
Streptococcus pneumoniae , Prevotella species, Bacteroides fragilis, among others, which
undergo a transformation to predominantly gram-hegavirulent microbes in 48hours

(Munro & Ruggiero,2014). On aspiration, these mie®may cause lung infection.

According to Abernathy (2013), performing regutaal care on ventilated patients reduces
the opportunities for VAE to develop because VARnyaesults from bacterial colonization
of the oral Cavity and aspiration of contaminatedrstions into the lower respiratory tract.
According to Munro and Ruggiero (2014), chlorhenalioral rinse twice a day reduces the
total nosocomial respiratory tract infection ratge 40% in patients who are critically ill.
Curtin, (2011);Tescher et al (2011) recommendsye®%e8 hours and as needed, using a
0.12% or 2% chlorhexidine solution and applicat@nwater-soluble mouth moisturizer
and/or lip balm every 6-8 hours.

Several studies suggest that suppressive agergas$tnic acid may increase the frequency of
hospital acquired infection as compared to agdrasdo not alter gastric acid (SARI, 2011,
p. 8). These drugs should be avoided in patients are not at high risk for stress ulcer.

Drugs that increase pH promotes Gl bacterial groesdpecially gram-negative bacteria
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therefore, esophageal reflux and aspiration ofrgasbntent along the ET tube may lead to

endobronchial colonization or pneumonia (Munro &gBiero, 2014).

Tescher et al (2011) reports a higher mean gaghiiavith ranitidine with gram-negative
organisms positive cultures significantly highertie ranitidine group at 75% compared to
33% with Sucralfate. According to AHA et al (2013, 8), H blockers are preferred over
sucralfate, and proton-pump inhibitors may be affious and an alternative to sucralfate or
an H antagonist. New York partners for patients [NYR®R]) add that, pharmacist should be
engaged in daily multi-disciplinary rounds to emsu€CU patients are given appropriate

Peptic ulcer disease prophylaxis

Reducing or elimination of airway contamination nedyo be achieved through maintaining
aseptic technique, hand hygiene and use of Perpoo@ctive equipments on handling the
patient’s airway e.g ETT or tracheostomy suctionamgd intubation/ tracheostomy. The
ventilatory circuits should only be changed wherifumetioning or visibly soiled to avoid

contamination. The Center for Disease Control arel/éhtion recommends that heat and
moisture exchangers not be changed more frequémly every 48 hours or when they

become visibly soiled or mechanically malfuncti®ARI, 2011, p. 4; Tescher et al, 2011).

Use of the anticoagulants is vital in mechanicaéiytilated patients because they experience
stress inflammatory response resulting in hypeguatadion and minimal mobility,
pulmonary embolism in a patient being treated watdchanical ventilation is a part of the
VAE, hence preventive interventions should be imm@ated. MHS (2014, p. 6) advises
Initialization of appropriate Venous thrombo-emboili (VTE) prophylaxis on all
mechanically-ventilated patients unless contra@gid advising that, it should be part of the
ICU admission and ventilator order sets.

2.5.2 Avoiding unplanned extubation and re-intubaton

In view of nature of conditions and care/proceduneSCU, Critically ill patients experience
Anxiety, pain and agitation and more so those umag mechanical ventilation hence need
for analgesia and sedation. Imbalanced sedationleah to VAE; AHA et al (2014,p.
10),says that, too little sedation can lead toaased anxiety, work of breathing, a drop in

blood and tissue oxygenation hence self-extubatibite too much can depress respiratory

12



muscle function, neurological system, leading tability to wean from mechanical

ventilation.

AHA et al (2014, p. 10) recommends use of sedaaaies such as the Richmond Agitation-
Sedation Scale (RASS) and the Sedation-AgitatiaeS(SAS) (see appendix VII), to titrate
medications. Sole and Marinski, (2014) add collabon with team members, including
intensivists and pharmacists to determine apprprraedication and need assessment.
NYPP, (nd) advice to strive for minimal medicatibm achieve patient comfort while

maximizing patient level of arousal, assess pdimiaimum once every two hours.

Delirium is an acute form of brain dysfunction whiemains undetected by both nurses and
doctors in more than 65% of ICU patients and ufli#o of mechanically ventilated patients

experience delirium (AHA et al 2014, p. 11). It mbaad to unplanned extubation and

increased oxygen demand. Assessment of deliriumtoree at least once per shift using

assessment scale such as the Confusion AssessnmethbdMfor ICU (CAM ICU) or

Intensive Care Delirium Screening Checklist (ICDSC)

Progressive mobility of patients improves respingtgsychological, immune, circulatory

status, and muscle strength hence preventing VAPdatirium, it should be done at least
twice daily. According to AHA et al (2014, p.11})udies show that early mobilization can
decrease delirium

duration by 50%, can decrease ICU length of stag@3%, and can increase the likelihood of

return to independence by the time of dischargedarly 75%.
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2.5.3 Reduction of mechanical ventilation duration

Daily interruption and moderating the use of sed@atgents allows assessment of readiness
for extubation which plays a vital role in prevewtiVAE. Munro & Ruggiero (2014) say that
extubation eliminates an important factor that gbntes to the cascade of events that may
lead to VAE. The New York partners for patients)(sdy, strive for sedation vacation at
least once daily to assess for readiness to weaaning protocols should be established and
should be part of the ventilator order set and wepprotocols that call for weaning attempt

and Spontaneous breathing trials should be dahe da

2.6 CONCLUSION

Mechanical ventilation is an essential, life-sgvintervention for patients with compromised
respiratory function; this intervention may brirayth lung infections and complications to
the patient hence morbidity. During surveillant¢gs imorbidity is termed as Ventilator-
Associated Events (VAE) and it is preventable. ¢bmbination of high nurses' knowledge,
skills and experience is associated with highetityyaatient care (low hospital-acquired
infections). VAE algorithm is a three tiered appriodelieved to be the most appropriate
approach in the current environment which repla¢a® in 2013, it detects both ventilator-
associated infections and complications and iingpke and focuses on readily available,
objective clinical data, it does not include chestiograph findings. VAE is common in CCU
set up and it is the leading cause of death amdmuggital-acquired infections. It increases
mortality rate, morbidity and economic expenditute prevention measures include; staffing
and staff education on VAE, reducing colonizatidbmero-digestive tract, Avoiding

unplanned extubation and re-intubation, and redaaif mechanical ventilation duration.
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2./7THEORETICAL FRAMEWORK; NURSING INTELLECTUAL CAPITAL
THEORY

Intellectual capital theory originates from theaiidines of economics and accounting, it is
all knowledge within an organization which has plmeential to create value when applied in
line with the mission, vision and goals of the arigation (Bontis, 1999). Intellectual capital
is an intangible asset in business and accordin@akuldar (2008), Thomas Stewart, a
pioneer in the study of such intangible assetsgréslited with having coined the term

‘Intellectual Capital’ to refer to these assets.

Nursing intellectual capital was developed ande@$ty Christine Covell during her doctoral
studies at the University of Toronto in the ye@dP. Her objective was to improve the
quality of care for hospitalized patients and taldbinealth workforce capacity. Her study
uncovered the conditions under which nursing kndgte (knowledge within nurses and
knowledge structures) influences patient and oelsted organizational outcomes within

hospitals.

The Nursing intellectual capital theory concepizedi nursing knowledge's influence on
patient and organizational outcomes; it proposes, thursing human capital; nurses'
knowledge, skills and experience facilitates theses clinical decision-making on nursing

care delivery and is related to the quality oigratcare (Covell &Sidani, 2013).

Intellectual capital encompasses; human capitalictsiral capital and relational capital
(Bontis 1999; Talukdar, 2008)

2.7.1 Human capital
Covell (2011) defines human capital as the knowdedglent and experience of employees

adding that it is the primary component of intelled capital. Human capital reflects the
work of highly knowledgeable and skilled peopleimgrfor those in need of specialized
healthcare. According to Covell and Sidani (201133, higher levels of nursing human capital
are associated with better quality patient careusThthe combination of the nurses'
knowledge, skills and experience is associated kigher quality patient care (low hospital-

acquired infections).
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2.7.2 Structural Capital
Structural capital is the support structure for huntapital and represents the codified

knowledge bases that do not exist within the mfdsmployees (Bontis, 1999). In nursing,
these are structural resources that contain nuisiogvledge and are used to support nurses
in the application of their knowledge and skillstive delivery of patient card@hey include
practice guidelines, care maps, information systemd technology. Covell and Sidani
(2013) says that the availability of practice gliies, care maps or protocols have been
found to be associated with better quality of psteare.

2.7.3 Relational Capital
Relational Capital is the external linkage of thenfpany with Suppliers and Customers that

enables it to procure and sell goods and servites ieffortless manner (Talukdar, 2008). It
is influenced by the organization's human and &irat capital (Bontis, 1999). It will not be

featured in the framework because it lacks meanirggfnceptualization.

2.8 CONCEPTUAL FRAMEWORK

In view of Covell and Sidani (2013) stating thayrsing intellectual capital theory is
composed of two interdependent concepts; nursinganucapital and nursing structural
capital, the nursing intellectual capital theoryogwses nursing human capital to be
operationalized as nurses' knowledge and practicide wiursing structural capital to be
operationalized as the availability of practicedglines for the prevention of VAEs. Covell
and Sidani add that, the human capital is direetlgted to patient outcomes associated with
quality of patient hence any influence on the hurcapital may interfere with the quality of
patient care.

The dependant variable in this study is eliminabbWAE which is dependent on knowledge
and practices on VAE prevention among nurses wgrkirthis unit, this account for nursing
human capital. It is worth noting that eliminatiohVAE will give rise to patient quality care
as the outcome and variables that may influencevigdge and prevention practices include

nurse staffing, structural capital, nurse’s attwachd the hospital policies.
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Independent variables Dependant variable

Outcome
NURSES KNOWLEDGE
ON VAE
_ ELIMINATION | Quality
Nursing — OF VAE "| patient
humancapital care
A

PRACTICE IN VAE
PREVENTIVE

|
|

|

|

|

|

|

|

MEASURES \
|

|

|

|

| .
Intervening variables

Nurse staffing
Attitude
Hospital policies

Structural capital
(practice guidelines
and protocols)
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CHAPTER THREE: METHODOLOGY
This chapter outlines methodology and proceduraswviere used to obtain the research data.

They include; research design, population, sampiireihods, variables, instruments and

procedures that were used for data collection, ka@iaagement and Ethical considerations.

3.1STUDY DESIGN

This was a descriptive cross sectional study tduet@ nurses’ knowledge and prevention
practices on Ventilator associated morbidities @UZ KNH

3.2 STUDY AREA

The study was carried out at the Kenyatta Natidt@dpital, Critical Care Unit. KNH is a
national teaching and referral hospital which iswtlfour kilometers from the Nairobi city
center. The hospital receives patients referrech fobher hospitals and institutions in Kenya
and outside the country for specialized health.daprovides facilities for medical education
and research for University of Nairobi and manyeotmedical schools. The hospital also
provides facilities for nursing training and otladlied courses. The current bed capacity for
the hospital is 1800 and also offers outpatientises in the several specialized clinics within

the hospital.

The CCU in KNH is the largest in East and Centrirlo& with a bed capacity of 21 beds. It
is situated on the first floor of the hospital admordered by the burns unit, main theatres,
renal unit and the cardiology departments. The ewssorking in this unit also run two
satellite CCUs in the hospital whose bed capasitfivie each, namely Cardiothoracic and
Neurological CCU. The unit is run by a team of fstad include; Registered nurses among
who the majority are Critical Care Nurses, Inteissj consultants, Registras and
anaesthetists, laboratory technologists, physiafiists, occupational therapists, nutritionists
and supportive staffs among others.

3.3TARGET POPULATION

The study included all nurses working in CCU and gtients admitted in the unit.
According to the hospital records, the unit hadtaltof 103 nurses and bed capacity of 21.
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3.4SAMPLING

3.4.1 Sample Size calculation
The sample size was obtained using Fischer’s famatcording to Mugenda and Mugenda,

(2003), it is calculated as follows:

n = Zpg
¢
Where,
n = Desired sample size
z = Standard normal deviation which is 1.96 at @sfffidence interval.
P = The proportion of the target population estedab have a particular

characteristics of interest estimated at 50%=0.5

q = 1-P=1-0.5=0.5
d = The level of statistical significance set &90.
Therefore,
n = Zpq
i
n = (1.96§x0.5x0.5 = 384
(0.05)

For a sample less than 10,000 population sizedltafing Fisher’s formula applies;

nf = n
1+(n)
N
nf = Desired sample size of the target populaess than 10,000
n = desired sample size when the target popul&iarore than 10,000=384
N = Estimated population size =103
nf = n
2]
nf = 384 = 384 = 81.18 thus 82 nurses
E+ gﬂ 4.73
103
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nf =82 nurses

3.4.2 Sampling Method

A convenience method of sampling was used. Thés nsethod whereby nurses working at
CCU were picked for the study as they become aslailan duty until the required number
(82) was reached. All patients who were in the doiing the month of April were censured

in.
3.5INCLUSION AND EXCLUSION CRITERIA

3.5.1 Inclusion criteria
* All qualified nurses working in CCU, KNH
» All patients intubated/Tracheostomy and on meahwentilation for more than 2
days and not less than 5days
» Patients above 18years
» Patients whose location of intubation/ tracheostarag CCU
« Patients on Airway Pressure Release VentilationR¥Jor related modes

3.5.2 Exclusion criteria
* Non nursing staffs

» Patients on high frequency ventilation
» Patients on extracorporeal life support

3.6 ETHICAL CONSIDERATIONS

The permission to carry out the study was sougim fthe Kenyatta National Hospital ethics

and research committee, the hospitals researcletangs department and the CCU in charge.
Informed consent was obtained from individual sta#mbers and coded numbers used to
uphold their confidentiality, the information givemas kept confidential and the subjects

were allowed to withdraw from the study at any stagthout any penalty
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3.7DATA COLLECTION INSTRUMENT

The data was collected using questionnaires aneredisonal check lists. The self structured
guestionnaires were issued to the participants aoilécted after filling with help of a
gualified research assistant who had been traifée: questionnaire had two parts; Part one
was composed of the consent form, Part two hadosscA and B and C. Section 2A elicited
demographic information, 2B collected informatiabout knowledge on VAE and its
prevention practices and Part C collected inforamatibout prevention practices on VAE.

This data collection took four weeks.

The Checklist included a checklist to assess thsastpractices towards prevention of VAE
to include; Reduction in aero-digestive system cation, prevention of unplanned
extubation and reduction in mechanical ventilat{MyV) duration. The research assistant
applied participative observation to fill the chikskon whether a specified measure is done
or omitted (YES, NO).

Elements data form checklist adapted from CDC (204ds used to assess prevalence of
VAE in that month, information collected includeday of MV, minimum and maximum
PEEP, FiQ Temperature and WBC. Specimen obtained, organismtiitced, new antibiotic
started during the event window period and a VARumm showing the type of VAE
identified.

3.8 RELIABILITY AND VALIDITY OF THE RESEARCH INSTRUMENT

Pretesting of the study instruments was carriedroleurological Critical Care Unit situated
at fourth floor, ward 4C. Nine qualified nursestipated and advised not to participate in
the main exercise of collecting data, files of @ats qualifying inclusion were used to collect
data on prevalence rate and necessary adjustmenéssmade according to the outcomes of
the pre-test.

3.9LIMITATIONS AND DELIMITATIONS OF THE STUDY

Time, money and the limited number of patients adaiin CCU who met the criteria was a
major limitation for this study. Due to limited tenthe observations were done only once but
the researcher took much more time with the paditi to reduce bias in the practices

assessed.
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3.10DATA MANAGEMENT METHODS AND ANALYSIS

Data was entered by two people. The data was ctidokeverification from where cleaning

was performed to rid the data of the spoilt questares and clarification in case of need.
The data was coded and entered into the computaugh the statistical package for social
sciences (SPSS) version 20. Descriptive statistissh as the percentages, frequency
distributions and means were generated to showdisteibution of Nurses by their key

background Characteristics. The study further ustsdlential statistics namely the regression
and correlation analysis to show the relationst@wieen the variables. The findings of the

study were presented in tables, charts and figures.

3.11VARIABLES

Dependent variable was Elimination of Ventilatos@sated Events while the independent

variables remained knowledge and VAE preventioctpes.

3.12DISSEMINATION OF RESULTS

Study finding will be presented to members of stafforking in CCU, KNH, school of

nursing, Nairobi University and it will also be disghed.
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CHAPTER FOUR: RESULTS
This chapter is subdivided into five sections; fingt section describes the characteristics of

the study population, the second one, present¥&te prevalence in the unit, the nurses’
knowledge and practice in VAE prevention and thst kection focuses on the association
between knowledge and Nurses Prevention Practivartis Ventilator associated events.
Cross tabulations have been used to test the atisocibetween knowledge and the

prevention practices

4.1 PREVALENCE OF VENTILATOR ASSOCIATED EVENTS

This data was collected from the patients’ fileghadse admitted in the unit in the month of
April from 1% to 30" day of the said month. All the 67 patients admdiftethis unit, plus the

21 patients who were already in the unit by tHeflApril totaling 88 patients were censured.
Only ten patients met the criteria of inclusion d@wad episodes of VAE were identified hence

making the Numerator.

Case 1 was a case of Ventilator-associated conditltere the patients PEEP was increased
from 5 to 8mmHg on his f0day of mechanical ventilation and remained so tfe
following three days. Case 2 was Infection-relatedtilator-associated (IVAC) case where
the FIQ was increased from 30 to 100% on hid" iy of mechanical ventilation having
been on 30% for the previous 4 days. The patigrtigperature rose from 370 38.8 and
remained so if not higher for three days that fe#d, the patient was started on intravenous

Amikacin which ran for five days.

The denominator was formed from the Episodes ofhaeical ventilation for the month
which totaled 355 (All episodes of mechanical Vatibn in the unit irrespective of whether

the patient met criteria or not)

The rate per 1000 episodes of mechanical ventilaga@alculated by dividing the number of
VAEs by the number of episodes of mechanical vatih and multiplying the result by
1000 (CDC, 2015).

Therefore:
Numerator divided by Denominator and multiplied®00

2/355*1000= 5.63
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The prevalence rate of VAE in the month of Aprill30in CCU KNH was 5.63 per 1000
episodes of mechanical ventilation.

4.2 CHARACTERISTICS OF THE STUDY POPULATION

4.2.1 Gender
The results from the study found that male had % 28=19) while female had the largest
percentage of 77% (n=63) as shown in the chartibelo

Male
23%

Female
77%

figure 1: Distribution of Respondents by Gender

4.2.2 Age group distribution

The age group between50-59 had the lowest percepnfa® 66 (n=3), 20-29 had 6.1% (n=6),
40-49 had a rate of 36.59% (n=30) and finally tge group between 30-39 constituted the
largest percentage of the total population witleaentage rate of 53.66 (n=43).
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Figure 2: Distribution by Age group
4.2.3 Marital Status

The study showed that, those seperated had a 3(6&3), single had a 17.07 % (n=14) and

finally the married nurses from the population tfdy had a largest percentage rate of 79.27
(n=65).

Separated

Married

Single

0 10 20 30 40 50 60 70

80 20

Percent

Figure 3: Distribution of Marital Status

4.2.4 Nursing Education qualification

The study showed that, diploma level had the largescentage of 86.5 (n=70), followed by

those with a degree at a 12.2 %(n=11) and the lopersentage of 1.22 % (n=1) was marked
by those with a master’s level of nursing education
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Figure 4: Highest level of nursing education

4.2.5 Nursing Designation

Data obtained on nurses designation showed thamntineing officer Il had the largest
percentage rate of 39.02 (n=32), Senior nursingeaffdesignation had 34.15 % (n=28) ,
Nursing officer Il had a rate of 6.1 % (n=5), waiNursing officer 1 had a rate of 20.73 %
(n=17).

100
90
B
70
G0

50
39.02
a0 24.1%

30
20.73
20
. —

MNursing officer 2 Mursing officer 3 Mursing officer 1L Senior nursing officer

Figure 5: Designation of Respondents

4.2.6 Nursing specialty
Specialized critical care nursing had the largestentage of 92.68 (77), nurses with no
specialization had a rate of 4.88% (3), those sieed in renal nursing and accident &

emergency specialty had a rate of 1.22 % (1) each.
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Figure 6: Distribution by nursing specialty

4.2.7 Years of nursing experience in the intensivere unit
Nurses with CCU nursing experience between 1 tedss/had a rate of 27.03 % those whose
duration was between 6 to 10 years had a rate @828 and finally those with duration

above 10 years had the largest rate of 33%

Figure 7

Figure 7: Years of experience in the CCU

4.2.8 Training on Infection Control
The study showed that nurses who had trained actioh control had a rate of 82.93 %
(n=68) while those who had not trained on the shatka rate of 17.07 % (n=14).
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Figure 8: Attainment of infection control training

4.2.9 Duration lapsed after training infection contol

The results obtained from the study showed thasesuwith duration of 2 to 5 years after
training had a rate of 48.53% (n=33)while thosehwduration of less than 2 years after
training had a rate of 51.47% (n=35).
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Figure 9: Time Span Lapsed after training in infe¢ion control

4. 3KNOWLEDGE

4.3.1 Awareness of Ventilator Associated Events
On the analysis of the enquiry whether the nursa® wware of ventilator associated events,
91.5% (n=75) were aware while 8.5% (n=7) were maira.
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Table 1: Showing awareness of ventilator associatevents among nurses working in

CCU, KNH
Responses Frequency | Percent
Yes 75 91.5
No 7 8.5
Total 82 100.0

4.3.2 Difference between ventilator associated pnewnia and ventilator associated
events
70.7 % (n=58) said there was no difference betwemsnrtilator associated pneumonia and

ventilator associated events, while 29.3 % (n=f@ixhere was a difference.

Table 2: Showing the results on whether there isiffierence between ventilator
associated
pneumonia and ventilator associated events.

Responses Frequency |Percent
No 58 70.7
Yes 24 29.3
Total 82 100.0

4 .3.3Preferred route of endotracheal intubation

14.6% (n=12) preferred nasal route for endotracimtabation while 85.4% (n=70) preferred

oral route.

Table 3: Showing the most preferred route of endoacheal intubation.

Responses Frequency Percent
Nasal 12 14.6
Oral 70 85.4
Total 82 100.0

4.3.4 Recommended position on mechanically ventikd patient

The respondents who said that, Semi recumbenti@osg the recommended position for

nursing a mechanically ventilated patient were ®@king 43.9%, 39 respondents (47.6%)
recommended supine position and 7 respondenfof8vere not sure on the recommended

position for mechanically ventilated patients.
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Table 4: Showing the results of the recommended pition of mechanically ventilated
patient

Responses Frequency Percent
Semi recumbent 36 43.9
Not sure 7 8.5
Supine 39 47.6
Total 82 100.0

4.3.5 ETT Cuff pressure to be maintained

The study interviewing ETT Cuff pressure to be reimed, showed that,70.7% (n=58) said
it should be between 10-20 mmHg, 25.6% (n=21) 2&&B0mmHg and those who felt it
should be 30-40mmHg pressure were only 3 givingragntage of 3.7%.

Table 5: Showing ETT Cuff pressures to be maintaied

Responses Frequency Percent
10to 20 58 70.7

20 to 30 21 25.6

30 to 40 3 3.7
Total 82 100.0

Table 6: showing a grouped statements on knowledgssessment

Yes No
Statements N % | N %
Head of bed elevation prevents lung infections in 73 189.00 9 | 11.0
mechanically ventilated patients
Subglottic suctioning reduce the risk of VAE 55 By27 | 32.9
DVT prophylaxis has no role in preventing lung 22 |1 26.8/ 60| 73.2

complications

PUD prophylaxis plays a role in preventing lung 45 | 54.9| 37| 45.1
infections

2% Chlohexidine is the recommended antiseptic fory 64 | 78.0| 18 | 22.0
oral care on mechanically ventilated patients

Delirium is very common in mechanically ventilated | 41 | 50.0{ 41 | 50.0
patients

Exercise and mobilization can decrease delirium 396| 43| 524
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The knowledge was scored out of seven. The rankirige scores was done whereby; to be
knowledgeable the nurse had to score 4 and aboile sdoring below 4 was termed less
knowledgeable. The study findings show that tha®%#of the respondents scored more than

4 hence were knowledgeable.

Table 7: Ranking of Knowledge

Score Frequency Percent
Score 7 39 47.6
Score 6 6 7.3
Score 5 0 0.0
Score 4 0 0.0
Score 3 10 12.2
Score 2 5 6.1
Score 1 13 15.9
Score 0 9 11.0
Total 82 100.0

4.3.6 Head of bed elevation
Majority of the respondents 89.0% (n= 73) respotslagreed that, Head of bed elevation

prevents lung infections in mechanically ventilapedients

4.3.7 Subglottic suctioning reduce the risk of VAE
The nurses were also interviewed on whether Suligkaictioning reduces the risk of VAE
and 67.1% (n=55) respondents agreed that it redheeassk of VAE

4.3.8 DVT prophylaxis role in preventing lung compications

26.8% (n=22) nurses said that DVT prophylaxis hasate in preventing lung complications

4.3.9 PUD prophylaxis role in preventing lung infetons
54.9% n=45) nurses agreed with the statement @) prophylaxis plays a role in

preventing lung infections

4.3.10 Use of 2% Chlorhexidine for oral care
78.0% (n=64) agreed to the fact that, 2% Chlorhegids the recommended antiseptic for

oral care on mechanically ventilated patients.

4.3.11 Delirium mechanically ventilated patients
The study also sought to establish whether theesuteew that Delirium is very common in
mechanically ventilated patients and 50% (n=41pedrthat Delirium is very common in

mechanically ventilated patients.
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4.3.12 Exercise and mobilization can decrease delim episodes
Only 47.6% (n=39) respondents agreed with the rsiaté that Exercise and mobilization can
decrease delirium in the patients under mechawerailation.

4 ANURSESPREVENTION PRACTICES ON VAE

4.4.1 Frequency of oral care to mechanically ventited patients
The study established that, 46 respondents (56@dt&eticed oral care to patients, once in
24hrs. The rest (43.9% (n=36) performed twice andenimes in 24 hours.
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Table 8: Showing the Frequency of oral care praate to mechanically ventilated
patients

Responses Frequency | Percent
Once 46 56.1
Twice and more times 36 43.9
Total 82 100.0

4.4.2Assessment of patients’ sedation level
The results from the study whether the nurses sigsaents’' sedation level on sedated
patient shows that, 30.5% (n=25) did not but 68r8%6) performed the assessment.

Table 9: Showing assessment of patients' sedatit@vel on mechanically ventilated

patients

Responses Frequency Percent
No 25 30.5
Yes 57 69.5
Total 82 100.0

33




Table 10: showing statement analysis on grouped prention practices

Once Each

daily shift Hardly Never
Statements N | % N | % N | % N| %
How often do you assess patients fgr 37| 75| 9143 |37 11 12

pain

How often do you give sedation
vacations (interruptions) to the sedated2 | 26.8| 24 | 29.3/ 34415 | 2 | 24
patients

How often do you give Spontaneou;9

breathing Trials where applicable 354/ 30 | 36.6/ 2312801 0| 0

How often do you assess patients for

. . : 21 | 25.6/59 | 725/2 |24 [ 0| O
weaning from mechanical ventilator

4.4.3 Patient’s assessment for pain

From the above table it was found that the nurdes assessed the patients pain once daily
gave a rate of 3.7% (n=3), each shift 91.5% (n=35)% (n=3) hardly assessed the patients
pain and were and 1.2% (n=1)) never assesseénpafor pain

4.4.4 Sedation vacations (interruptions) to the sedied patients

From the results obtained it was established tienhtirses who often gave sedation vacations
(interruptions) to the sedated patients once dgdlye a percentage of 26.8% (n=22), each
shift 25.6 %( n=24), 41.5 % (n=34) hardly gave sedavacations and only 2.4%(n=2) who

never gave the sedation interruptions to the sddadtents.

4.4.5 Spontaneous breathing Trials
35.4% (n=29) gave Spontaneous breathing trialbegoventilated patients once daily, 36.6%
(n=30) gave at each shift while 28% (n=23) hardty d

4.4.6 Assessment for weaning from mechanical veratibr

Among the respondents interviewed it was estaldighat those nurses who often assessed
patients for weaning from mechanical ventilator emtaily were 21 translating to 25.6%,
those who assessed the patients at each shift3e(@2.5 %) those who hardly did were

2(2.4%) and none never assessed.
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Table 11: VAE prevention practices checklist analyis

Yes No
Statements N % N %
Head of bed elevated between 30-45 76 | 92.7 6 7.3
Cuffed endotracheal tube used 71 86.6 11 13.4
Endotracheal tube cuff pressure maintained 52 63.430 36.6
Oral care done 78 | 95.1 4 4.9

Oral care done with povidone to HI patient an80 | 36.6 52 63.4
chlohexidine to other patients

Subglottic suctioning done 36 42])7 47 57.3
Hand hygiene done prior suctioning 40 48.8 42 51.2
Use of face mask during suctioning 79 96.3 3 3.7
Aseptic technique during suctioning 78 951 4 4,9
Hand hygiene after ETT suctioning 16 195 66 80.5
Delirium risk assessed 1 1.2 81 98,8
Activity and early mobilization done on patient 7186.6 11 13.4
Administration of DVT prophylaxis 58 67.1 27 32.9

The researcher further scored the practices tardete how the respondents faired in the
prevention practices. Each practice was given aesob one in a total of 13 points. The

findings were presented in Table 11.
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Table 12: Ranking of VAE Practices

Score Frequency Percent
Score 13 1 1.2
Score 12 15 18.3
Score 11 15 18.3
Score 10 5 6.1
Score 9 5 6.1
Score 8 12 14.6
Score 7 3 3.7
Score 6 16 19.5
Score 5 0 0.0
Score 4 5 6.1
Score 3 2 2.4
Score 2 0 0.0
Score 1 1 1.2
Score 0 3 3.7
Total 82 100

The study shows that most of the nurses 68.4% @)=séored 7 and above and only one
nurse (1.2%) scored 13. This shows that, Most @f mluirses practiced most of VAE

prevention practices but only one nurse practided a

Among the 13 VAE prevention practices observedhasnurses worked on mechanically
ventilated patients, a rate of 92.7%(n=76) nursessed their patients with head of bed
elevated between 30-4586.6%(n= 71) respondents had their patients’ #adbeal tube

cuffed and 63.4%(n=52) respondents maintained quissures on their patients’
endotracheal tube. 95.1 % (n=78) respondents wesereed to give their patients oral care
and only a rate of 36.6% (n=30) thus 28 nurses whrsed head injury patients used
povidone and 2 nurses used chlorhexidine on othBeris. Lastly, a rate of 42.7%= (35)

nurses practiced subglottic suctioning.

A rate of 48.8% (40) respondents performed hangiemg prior suctioning while only
19.5% (n=16) respondents performed hand hygiener atictioning. 95.1 %( n=78)
respondents practiced aseptic technique and 96399} nurses used face masks during
suctioning. 86.6 % (n=71) nurses practiced actigitg early mobilization while only 1.2 %
(n=1) respondent performed delirium risk assessmeadt8.1% (n=55) nurses nursed their
patients under DVT prophylaxis.
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4 5ASSOCIATIONS OF VARIABLES

4.5.1 Correlation
The study conducted correlation analysis to test strength of association between the
research variables. Correlation is the measuréefdlationship or association between two

continuous variables. The findings of the studymesented in Table 11.

Table 13: Correlation

Knowledge | Practices of| Prevalence o
of VAE VAE VAE
prevention | prevention
Pearson 1
Knowledge of VAE Correlation
prevention Sig. (2-tailed)
N 82
_ Pearsoq 79g" 1
Practices of VAE Correlation
prevention Sig. (2-tailed) .000
N 82 82
Pearson 685+ 908+ 1
Prevalence of VAE Correlation
Sig. (2-tailed) .000 .000
N 82 82 82

** Correlation is significant at the 0.01 leveH@iled).

The results showed a positive significant correfatoetween knowledge of VAE prevention
and the practices of VAE prevention (Pearson’s €lation Coefficient r = 0.729, P=0.00).
The results further showed a positive associatetwéen knowledge of VAE prevention and
prevalence of VAE (r = 0.685, P=0.00) and also leetwpractices of VAE prevention and
prevalence of VAE (r = 0.908, P= 0.00).

4.5.2 Regression

The study further carried out regression analysisestablish the statistical significance
relationship between the independent variableswladge of VAE prevention and practices
of VAE prevention and the dependent variable, gesw@e of VAE. The regression analysis
results were presented using regression model swyniables, analysis of variance
(ANOVA) table and beta coefficient tables.
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Table 14: Model Summary

Model R R Square Adjusted R Square | Std. Error of the Estimat

1 908" .825 .821 483
a. Predictors: (Constant), Practices of VAE prewntknowledge of VAE prevention

(4%

Table 13 shows high R square and adjusted R medémaghere is a high variation that can
be explained by the model. There existed a stroagitipe relationship between the
independent variables and the prevalence of VAEf{mient of determination = 0.825); This
implied that, 82.5% The variation in the prevalent& AE was explained by the knowledge
and practices of VAE prevention and the remainings% can be explained by other

variables not included in the study.

Table 15: ANOVA

Model Sum of Squares df Mean F Sig.
Square
Regression 87.119 2 43.559 186.594 .000°
1 Residual 18.442 79 233
Total 105.561 81

a. Dependent Variable: Prevalence of VAE
b. Predictors: (Constant), Practices of VAE prei@mtKnowledge of VAE

prevention
The ANOVA results for regression coefficients orbleal3 showed significant relationship

between the knowledge of VAE prevention and prastiof VAE prevention and the
prevalence of VAE significance (F = 0.00).
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Table 16: Coefficients

Model Unstandardized Standardizec t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) .879 162 5.430 .000
Knowledge of VAE -.044 061 050 -725  .040
1 prevention
Practices of VAE -.709 056 .871| -12.682  .000
prevention

a. Dependent Variable: Prevalence of VAE

The results can be presented as:

Prevalence of VAE = 0.879 — 0.044 Knowledge of Vpievention — 0.709
Practices of VAE prevention

The interpretation is that a unit change in knogkedf VAE prevention will result into a -
0.044 change in prevalence of VAE. The results alsmw that a unit change on practices of
VAE prevention will result in a -0.709 change irepalence of VAE. The findings show that

all the variables tested were statistically sigmifit with p-values less than 0.05.
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CHAPTER FIVE: DISCUSSION CONCLUSION AND
RECOMMENDATIONS

5.1DISCUSSION

5.1.1 Characteristics of the respondents

This study established that the majority of numsesking in CCU, KNH were females aged
30 -49years and married. The majority had diplos¢hair highest level of education which
could be explained by the high percentage 93% (ha7 hursing specialization in critical
care nursing. The fact that majority of nurses Wwadked in CCU for more than 5 years, with
the highest percentage having over 10years of ey yet degree level nurses constituted
13.4 % (n=11) and only 1.2% (n=1) had masters le¥@lursing education could mean that,
the majority were not motivated to further theirsing studies.

Majority of the nurses working in this unit 54.9%#5%) were ranked Nursing officer | and
Senior nursing officers hence team leaders, Tht fdus high percentage of nursing
specialization and degree level nursesl3.4 % (n=8dplains why majority of the
interventions were carried out by a large percente#giurses proving that, they implemented
what they knew hence need to teach the omittedorypracticed interventions. In view of
the specialty, seniority and long term experientéCCU, this population stands the most

ideal for practicing prevention measures once siendi

5.1.2 VAE Prevalence

Concurring with Klompas, Kleinman and Murphy (2054)ing that, VAEs are common in
mechanically ventilated patients, the prevalente o& VAE in the month of April 2015 in

CCU KNH was found to be 5.63 per 1000 episodes ethanical ventilation. Currently
there are no benchmark rates and researchers emeraged to report VAE to yield up a
benchmark. In view of the study findings showirati 82.5% of the variation in the
prevalence of VAE was explained by the knowledge/8E prevention and practices of
VAE prevention, it can be explained by lack of khesdge on almost half of the population
on VAE and its prevention measures and omissionpraictice of some care buddle

interventions by the most of the nurses workinG@U, KNH.
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KNH is a National referral hospital so, the majpmf the patients admitted in the unit are
often managed elsewhere before getting a bed snuthit, depending on the length of time
taken prior or without health care service, theligaf the service given and the seriousness
of the condition warranting referral predisposesth@atients to long term stay in the unit

which in turn predisposes them to VAE.

5.1.3 Knowledge on VAE

The study findings show that, most of the nurse®%4had adequate knowledge on VAE
and its prevention. This shows that quite a largegntage (45.1%) was less knowledgeable
and this could lead to prevalence of VAE in thet.uni

Most of the nurses 82.93 % (n=68) had undergofeetion prevention and control training,
among them, the highest percentage 51.47% (n=3bjraeed within the last 2years and the
rest 48.53% (n=33) had trained within the last @rge this correlates with the 100%
knowledge on VAP compared to 75% those who werarawf the VAE. VAE is a new

concept that was implemented in the year 2013 mgathiat 48.53% (n=33) nurses who
trained 2-5 years ago may have not covered VAH@ir tinfection prevention and control

training. This explains the omission in some VAEv@ntion practices in the unit.

Contrary to Abernathy, (2013) stating that, VAE taps both lung complication and
infections and that, the VAP bundle may not adegjyacover VAE, out of the 91.5 %(
n=75) nurses who responded that they were awa¥&\&f, only a few 29.3% (n=24) knew
the difference between ventilator associated pneusrend ventilator associated events. This
could mean that, most of the nurses lacked knowdemty VAE hence confusing VAE and
VAP to be the same thing, it could also mean ti&t,infection control training concentrates

on VAP and does not cover VAE well or it is not eoed at all.

Use of oro-tracheal over noso-tracheal intubati®rreicommended because it may cause
sinusitis, which increases risk for lung infectidne to contamination hence VAE (SARI
2011, p. 6). Most of the nurses lacked knowledgehis rationale because most of them
preferred oral over nasal route for ETT and mdghem did not relate it to prevention of

VAE, many said oral route was more comfortabletter patient

According to Munro and Ruggiero, (2014), all patgereceiving mechanical ventilation or...
should be nursed in semi recumbent position withdhef bed elevated at 3@ 45 to
prevent aspiration. Contrary to Munro and Ruggiemnady 43 % (n=36) respondents knew
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that semi recumbent is the recommended positiomiwsing these patients, a few chose
supine position and some were not sure of the rewmded position. This may promote

VAE prevalence in the unit.

Very few nurses 25.6% (n=21) knew the recommendéitpcessures to be maintained; most
of the nurses said it should be lower and a few gashould be higher than 30mmHg. This
could definitely contribute to prevalence of VAE saagported by Curtin (2011) saying that,
the cuff pressure should be maintained above 2612@ to prevent the aspiration, but below

30 cm H20 to prevent injury to the tracheal mucosa.

The study also showed that, most of the nurseskhadledge that the following statements
prevents VAE; Head of bed elevation, use of 2% @dridine in oral care, Subglottic

suctioning, use of PUD and DVT prophylaxis. 50%4h¥lacked knowledge on the fact that,
delirium is very common in mechanically ventilajgatients and 52.4% (n=43) did not know
the importance of exercise and mobility in prevemtof VAE. This could mean most of the

nurses do not have adequate knowledge in VAE.
5.1.4 VAE Prevention practices

According to Munro and Ruggiero, (2014), interventbuddle is a series of evidence based
interventions related to ventilator care that, whemplemented together, will achieve
significantly better outcomes than when implememeldvidually to prevent VAE. The study
shows that most of the interventions were practimechost of the nurses 68.4 % (n=56)

and only one nurse (1.2 %) practiced all the 18rugntions. This omission of some VAE
preventive practices could contribute to VAE prewake in the unit.

Most of the nurses 95% (n=78) and 56.1%n=(46) wspmdy assessed pain and patients'
sedation level on sedated patients though the mapid not give the appropriate methods
that should be used to assess the two, some ak#penses included Glasgow coma scale
meaning that the nurses may have been confusing @ath pain and sedation assessment.
Pain management is a key factor in CCU and seda&ioften administered in the unit, this
could be the reason why it was well done rathen tiedating it to prevention of VAE. Most
of the respondents gave sedation vacations (iqteons) to the sedated patients with most of
them doing it once each shift and 41.5% (n=34) lgagdve sedation vacations. This number
that hardly gave the interruptions is large enotoybontribute the prevalence of VAE in the

unit.
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It was recommendable to find out that, some imBtions had very high percentages;
assessing patients to wean them off mechanicallaton was the most well performed
intervention 98.1% (n=78) followed by maintainingad of bed elevated between 36-45
92.7% (n=76) others included; giving oral carehe patients 95.1% (n=78), practicing or
ensuring activity and early mobilization 86.6% (4F7Spontaneous breathing trials 72%
(n=59), maintaining cuff pressures on the patieiistdotracheal tubes 63.4% (n=52).This
could be explained by the high percentage (92.7@)ritical care specialized nurses in the
unit and long CCU experience in the unit by theargj of nurses(Figure 7).

Most of the nurses 95.1(n=79) practiced aseptibriggie during the ETT/tracheostomy
suctioning and 96.3(n=79) used face masks duriagthcedure which contradicted with the
low percentage 48.8% (n=40) of those who perforimad hygiene prior suctioning and the
lowest percentage 19.5% (n=16) on the respondentsperformed hand hygiene after the
procedure. This could be explained by ignorancatttude on hand washing procedures
because hand washing is well covered in infectiomtrol training and it is one of the key

observations in CCU. Many studies have been donéhigntopic and it is a topic often

discussed in the unit because of its consequendssth heath care workers and patients.

The study also showed that the majority 95.1% ()=géBre oral care though most of them
56.1% (n=46) gave it only once in 24hours contraryAbernathy (2013), recommending
regular oral care on ventilated patients to redheeopportunities for VAE, Concurring with

Abernathy, Munro and Ruggiero (2014); Curtin, (20atlds that the frequency of twice a
day and every 6-8 hours respectively reduce thal tobspital acquired respiratory tract

infection rate by 40% in patients who are crifigall,

Despite the high percentage of those who gave @ast, the majority did not use the
recommended antiseptic and only 36.9% (n=30) dd&dn@rses nursing head injury patients
used povidone and only 2 nurses used chlorhexioimether patients. It was further noted
that the chlohexidine used during this time wasepé own property having been transferred
in with it from other hospitals. This could be &dped by hospitals policy on the choice of
available antiseptic for oral care. It can be supgubby the fact that the majority 78% (n=64)
knew that 2% chlorhexidine is the recommended eptic for oral care of these patients but

only a few practiced it.

The most of the nurses 58.3% (n=47 ) did not perfeubglottic suctioning contrary to

SARI (2011,p.7) who recommends use of subglatiictioning because pooled secretions
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above the ETT cuff are often contaminated with on&droorganisms and may cause lung
infection once aspiratedhis could be as a result of hospitals policiesh@availability of

ETT tubes that supports subglottic suctioning.

98.8% (n=81) did not assess the patients foridelirrisk yet 50% (n=41) knew it was
important to assess. This could be due to lacknofwtedge on how to assess the same or
lack of knowledge on the role played by deliriumceusing VAE. AHA et al (2014, p. 11)
states that, up to 81% of mechanically ventilatatignts experience delirium but it remains
undetected by both nurses and doctors in more b&m of ICU patients. AHA et al warns
that delirium may lead to unplanned extubation enuleased oxygen demand hence VAE,

they recommend delirium assessment of deliriumdrescat least once per shift.

5.1.5 Association between variables

According to the study findings, the results of tberrelation analysis revealed that
knowledge of VAE prevention was positively relatedhe practices of VAE prevention with
a Pearson’s Correlation Coefficient of r = 0.729 aras statistically significant at 0.000 (the
p-value is less than 0.05). This could be exphhime the fact that the most of the nurses had
acquired knowledge and skills in nursing critigall patients because the majority working
in this unit were critical care nurses 92.7% (ns#&d undergone infection control course
82.9% (n=68) and 61.4 %(n=50) had above 6yeaexpérience in CCU.

Most of the nurses lacked knowledge on the diffeeebetween VAP and VAE 70.7%
(n=58). This explains why the majority of the nie$ad knowledge and performed the VAP
care bundles well to include head of bed elevats&ulation assessment and weaning, DVT
and PUD prophylaxis and most of the nurses lackexhviedge and performed low on some
interventions associated with VAE to include; cyffessure maintenance, delirium

assessment and the importance of exercise anditpyoltommended positions.

The study findings showed that, there existed angtrpositive relationship between the
independent variables and the prevalence of VARldtxing further that a unit change in
knowledge of VAE prevention will result into a -@4change in prevalence of VAE while a
unit changes on practices of VAE prevention wiuk in a -0.709 change in prevalence of
VAE. This can be explained by the prevalence of VAECCU, KNH and the areas where
the majority and also the minority of nurses lackadwledge and omitted or did not follow

set protocols in performing the VAE prevention irantions.
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Concurring with the study findings that, 82.5% loé tvariation in the prevalence of VAE was
explained by the knowledge of VAE and practice¥AE prevention, the remaining 17.5%
can be explained by other variables not includedhm study to include; lack of VAE
preventive practices guidelines, protocols, theomemended facilities, lack of skills and
negative attitude towards practicing the proceduréss can be explained by a few isolated
cases where the nurses scored high in knowledge panformed low in the same;
78%(n=64) who knew on use of 2% Chlohexidine ascammended oral care antiseptic but
only 36.9%(n=30) practiced it, 67%(n=55) knew impace of subglottic suctioning but
only 42.7%( n=35), 50%(n=41) knew that deliriuntgnmon to ventilated patients but only

1.2 %(n=1) assessed the patient on delirium risk.

In comparison between knowledge and practice, aldasic interventions scored slightly
higher than the knowledge to include importancexdrcise and mobility, maintenance of
ETT cuff pressures and elevation of head of bets dbuld explained by the fact that in view
of most of the nurse being senior nurses with authdong CCU experience above 6yrs
with the largest percentage above 10 years of eqpmy could bring forth lack of evidence
based nursing hence practicing traditions, autjoclinical experience and role modeling

as sources of knowledge for practice.

5.2CONCLUSION

The study reveals that, there were cases of Vémtiessociated events (morbidities) at the
CCU KNH. Most of the nurses working in the unit hatbwledge on prevention of VAE
though most of them lacked knowledge on; VAE, é¢ratdeal tube cuff pressures to be
maintained, recommended position for the patiedédirium and the importance of early

mobility and exercise in mechanically ventilatedigrats

Most of the nurses working in CCU, KNH practiced sh@f the recommended VAE
prevention practices but not all. The interventidngt were not well performed included;
recommended frequency of oral care and use of 2@hekidine for oral care, subglottic
suctioning, hand hygiene and assessment of delinumechanically ventilated patients.

This study also shows that, there existed a stpmsitive relationship between knowledge

and VAE prevention practices and also the prevaeid/AE in the unit. It implied that, the
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variation in the prevalence of VAE was mainly expéal by the knowledge and practices of

VAE prevention.

5.3RECOMMENDATIONS

Based on the findings of this study, the follownegommendations were made;

In view of KNH being a National hospital with thargest CCU in East and Central Africa,
the hospital management team in collaboration i infection prevention and control
department should participate in VAE surveillangeronitor and share the VAE trends with

other big hospitals in the world through CDC repuayt

In view of VAE being relatively a new concept (irplented 2013), The Infection
prevention and control curriculum should be revidwe include VAE. Fresh training on
infection prevention and control and frequent amndus progressive development to include
both VAP and VAE will be of great help in CCU inkamncing awareness on the preventive

measures of the same.

The hospital in collaboration with the infectionepention and control department, Quality
assurance and CCU team should come up with a d¢beckkhe intervention care bundles to

enhance daily implementation of the interventions.

The unit's administration should ensure the conspless of the care bundle checklists
through supervision and compile monthly reportsM&E prevalence in the unit (internal

audits) to aid evaluation.

The hospital management team has a big role toipléye availability of the recommended
facilities needed to practice preventive measumesntlude; easily adjustable beds for
recommended position, 2% chlohexidine oral careseptic, Subglottic suctioning tubes
among others.

The hospital should motivate more nurses to furtherr studies to degree level and master

in Critical care nursing specialty to enhance dualervices in this specialized unit.

Further study on other factors contributing to jptence of VAE is recommended.
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APPENDIX | PART 1: CONSENT INFORMATION FORM

My name is Pauline Mbithe Malombe, a student at Nagrobi University undertaking
Masters in Nursing, Critical Care specialty. | tdkiss opportunity to invite you to participate
in this study entitled ‘Evaluation afurses’ prevention practices on Ventilator Ass@cat
Morbidity in CCU, KNH’

Significance: This study will enhance awareness in preventiorveftilator Associated

Morbidities in Critical Care Unit (CCU) and encogeathe Hospital to participate in
Ventilator associated events (VAE) surveillancentanitor and share its trends with other big
hospitals in the world through CDC reporting. Thigll enhance elimination of these
morbidities which in turn will lead to quality spatized care, reduced mortality and
morbidity, creation of beds in CCU hence saving enlives for the patients in need of

Critical health care.
Procedures:

You will be given a questionnaire to fill by thesearcher/ research assistant which will take
you approximately 10 minutes to fill and the fillgdestionnaire form will be collected; He
will then proceed to observe you as you take cag@uor patients and fill in an observational

checklist.
Risks:

There are minimal risks for your participation hist study. There is a possibility that, you
may feel uncomfortable to be observed as you worthat some questions may make you
uncomfortable. Should this occur, just inform thsearcher or omit the question.

Benefits: There may be no direct benefits like monetary gatokens or gifts but the
information given will aid enhance elimination ofing infections and complications
following mechanical ventilation. This will reduceortality and morbidity of patients nursed

under mechanical ventilation hence quality spexgalicare to the patients.

Voluntary Participation and Withdrawal:
Your participation is entirely voluntary and youvieathe right to withdraw participation at

any time.
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Confidentiality:

The information given will be kept confidential; yowill neither write any of your
identification information in the questionnaire naitl the researcher identify you or use any
information that would make it possible for anydoeidentify you in any written reports
about this study. After analysis the questionnawal be kept under lock and key.

Electronic files will be saved on password and-fita! protected computers.

Contact Persons:

In case of questions or concerns about the comtetitis study or about your rights as a

participant, please feel free to contact the foitayy

* The Principal Investigator- Pauline Malombe, Bo¥42-00202 Nairobi, Mobile
number 0722617910

 The lead Supervisor, Dr. James Mwaura, Seniomdect School of Nursing ,
University of Nairobi through Box 196-00202, teleple no (254-020) 2726300 ext
44355

» Kenyatta National Hospital/ University of Nairobthics and Research committee
secretariat, Box 20723-00202, Nairobi, telephonalmer 726300-9
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APPENDIX II CERTIFICATE OF CONSENT FOR THE PARTICIPANT

| have read the foregoing information and had tppootunity to ask questions about it and
any concerns that | have asked have been addrassey satisfaction. | am thus willing to
participate voluntarily in this study titled ‘Evaltion of nurses’ prevention practices on

Ventilator Associated Morbidity in CCU, KNH’

Participants SIgNature..........coooooeeeee s e e e Date.......ovvviii e
Researcher signature..............coooevvvvmmmmmmmecvnnnnnnneeeeee . DB e
Contacts

» The Principal Investigator- Pauline Malombe, Bo¥42-00202 Nairobi, Mobile
number 0722617910

» The lead Supervisor, Dr. James Mwaura, Seniomutdect School of Nursing |,
University of Nairobi through Box 196-00202, teleple no (254-020) 2726300 ext
44355

» Kenyatta National Hospital/ University of Nairobthics and Research committee
secretariat, Box 20723-00202, Nairobi, telephonaler 726300-9
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APPENDIX Ill: PART Il QUESTIONAIRE Questionnaire Serial Number

EVALUATION OF NURSES' KNOWLEDGE AND PREVENTION PRATCES ON
VENTILATOR ASSOCIATED MORBIDITIES IN CCU, KNH

Instructions

1. Do not write your name(s) or any identificationtble Questionnaire
2. Kindly answer all questions as appropriate
3. Answer by ticking ¢)in the boxes or filling the spaces provided

PART 2A Socio-demographic Information

1. What is your gender? Femal ] Male [ ]

2. What is your age bracket?

20-29 yrs. |:|
30-39 yrs. |:|
40-49 yrs. |:|
50-59yrs |:|
Above 59 yrs.[ ]
3. What is your marital status

Married [ ]

Separated [ |
Divorced |:|
Widowed [ ]

Single [ ]

4. What is your highest attained level of nursing edion?

Certificate |:|

Diploma

[]
Degree ]
[ ]

Masters
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5. What is your designation?

Senior Nursing officer[ ]
Nursing officer | []
Nursing officer Il |:|
Nursing officer Ill []

[]

Others

6. What is your specialty in nursing?
a. Critical care []

b. Accident and Emergency [ |

c. Renal [ ]

d. None [ ]

e. Any other,
5] 01T | P

7. State the number of years of service in Critozak unit........................

PART 2B Knowledge on Ventilator Associated Events

1. Have you undergone training on infection control?

YES [ NO []
How long ago?

a) Less than 2 years []
More than 2 years but less than Syears [ ]
2. Do you know what Ventilator Associated Pneumonta is

YES[] NO []

Are you aware of Ventilator Associated Events?

YES [] NO []
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Is there difference between Ventilator Associategrtss and Ventilator Associated

Pneumonia?
YES [] NO []

b) Please give reasons to your response

5. Which route of endotracheal intubation would yoefer?
Oral [] Nasal [ ]

b) Please give reasons to your response

6. Which position is recommended on a mechanicallyntilsged patient (if no
contraindications)
b) Supine []
c) Semi-recumbent []
d) Not sure ]
7. ETT Cuff pressure should be maintained within tbofving range of pressures in
cmH0
a) 10to 20 []
b) 20t0 30 []
c) 30to40 []
d) Above 40
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Please tick{) where applicable against the statement give®f8rto 14

Statement TRUE| FALSEH

8.| Head of bed elevation prevents lung infections| in
mechanically ventilated patients

9. | Subglottic suctioning reduce the risk of VAE

10{ DVT prophylaxis has no role in preventing lung cdicgtions

11| PUD prophylaxis plays a role in prevention lungections

12| 2% Chlohexidine is the recommended antiseptiofal care|

on mechanically ventilated patients

13] Delirium is very common in mechanically ventilateatients

14| Exercise and mobilization can decrease delirium

2C Nurses prevention practices on ventilator associateevents

1. How often do you give oral care to patients undecinanical ventilation in 24 hours
a) Hardly ]
b) Once []
c) Twice and more times[ ]

2. a) Do you assess patients’ sedation level on segatients YES [ NO []

If your response is YES continue to answer 2b
b) Which sedation scale do YOU USE..........coiniiiiiiii i e

Kindly tick the appropriate response against tvemgistatements for Question 3 to 6

Statement Once daily Each shift | HardlyNever

How often do you assess patients for pgin

4. | How often do you give sedation vacations
(interruptions) to the sedated patients

5. | How often do you give Spontaneous bre

Trials where applicable

6. | How often do you assess patients for w

From mechanical ventilator

58



APPENDIX [ll: CHECKLIST FOR VAE INCIDENCE-VAE DATA

ELEMENTS

PATIENT NAME DATE OF ADMISSION
IP/NO AGE

DIAGNOSIS DATE OF EVENT
LOCATION OF INTUBATION TYPE OF EVENT

MV | PEEP | FiO, | Temp | Temp | WBC | WBC | Abx | Speci| Polys | Orga | VAE
Day | min min | min max | min | max men | / Epis| nism

Key

MV - Mechanical ventilation.

PEEPmIn - Daily minimum PEEP.

FiOomin - Daily minimum FiO2.

Temp min - Daily minimum temperature.

Temp max Daily maximum temperature.

WBCmin -  Daily minimum white blood cell count.

WBCmax - Daily maximum white blood cell count.

Abx - Antimicrobial agents.

Polys/epis-  Polymorphonuclear leukocytes and squamous epthadils from respiratory
specimen.

59



APPENDIX IV: CHECKLIST FORNURSESPREVENTION PRACTICES ON VAE

1. Head of the bed elevated to between 30 fo 45 YES [ ]

2. Cuffed Endotracheal tube used YH ]
3. Endotracheal tube cuff pressure maintained Y]
4. Oral care done YE{ ]
5. Done with chlohexidine/povidone if HI patient YE ]
6. Subglottic suctioning done YEE|

[ ]

7. Hand hygiene done prior ETT/tracheostomy suctighiBS

8. Use of facemask during suctioning YI‘:lst|

9. Aseptic technique during ETT/tracheostomy suctigniES [ |

10.Hand hygiene after ETT/tracheostomy suctioning Y[ ]

11. Delirium risk assessed YES[ ]
12. Activity and early mobilization done on patient SH |
13. Administration of DVT prophylaxis YE] ]
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APPENDIX V: KNH/UON-ERC LETTER OF APPROVAL

o
ot
SN\ 1
T

UNIVERSITY OF NAIROBI KENYATTA NATIONAL HOSPITAL
COLLEGE OF HEALTH SCIENCES P O BOX 20723 Code 00202
P O BOX 19676 Code 00202 KNH/UON-ERC Tel: 726300-9
Telegrams: varsity Email: uonknh_erc@uonbi.ac.ke Fax: 725272
(254-020) 2726300 Ext 44355 Website: http:/erc.uonbi.ac.ke Telegrams: MEDSUP, Nairobi

Facebook: https:/lwww.facebook.com/uonknh.erc

Twitter: @UONKNH_ERC https:/itwitter.com/UONKNH_ERC
Ref: KNH-ERC/A/216 12 May, 2015

Pauline Mbithe Malombe
School of Nursing
University of Nairobi

Dear Pauline

Research Proposal : Evaluation of Nurses’ Prevention Practices of Ventilator associated Morbidities in
Critical Care Unit, Kenyatta National Hospital (P125/03/2015)

This is to inform you that the KNH/UoN-Ethics & Research Committee (KNH/UoN-ERC) has reviewed
and approved your above proposal. The approval periods are 12" May 2015 to 11" May 2016.

This approval is subject to éompliance with the following requirements:

a) Only approved documents (informed consents, study instruments, advertising materials etc) will be used.

b) All changes (amendments, deviations, violations etc) are submitted for review and approval by KNH/UoN
ERC before implementation.

¢) Death and life threatening problems and severe adverse events (SAEs) or unexpected adverse events
whether related or unrelated to the study must be reported to the KNH/UoN ERC within 72 hours of
notification.

d) Any changes, anticipated or otherwise that may increase the risks or affect safety or welfare of study
participants and others or affect the integrity of the research must be reported to KNH/UoN ERC within 72
hours.

e) Submission of a request for renewal of approval at least 60 days prior to expiry of the approval period.
(Attach a comprehensive progress report to support the renewal).

f)  Clearance for export of biological specimens must be obtained from KNH/UoN-Ethics & Research
Committee for each batch of shipment.

g) Submission of an executive summary report within 90 days upon completion of the study
This information will form part of the data base that will be consulted in future when processing related
research studies so as to minimize chances of study duplication and/or plagiarism.

For more details consult the KNH/UoN ERC website www.erc.uonbi.ac.ke
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W

C.C.

The Principal, College of Health Sciences, UoN

The Deputy Director CS, KNH

The Chair, KNH/UoN-ERC

The Director, School of Nursing

Supervisors: Dr. James Mwaura, Mrs. Theresa Odero



APPENDIX VI; KNH A&E DEPARTMENT APPROVAL LETTER

KNH/R&P/FORM/01

KENYATTA NATIONAL HOSPITAL Tel.: 2726300/2726450/2726565
P.O. Box 20723-00202 Nairobi Research & Programs: Ext. 44705
Fax: 2725272

Email: knhresearch@gmail.com
Study Registration Certificate
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APPENDIX VII: VAE UMBRELLA

Ventilator-Associated \)
{3 Condition (VAC) Infection-related Ventilator-
Associated Complication (IVAC)
Possible and
Probable VAP F

The three tiers housed under ventilator-associagdnts are: Ventilator-Associated
Condition (VAC), Infection-related Ventilator-Assated Complication (IVAC), and

Possible or Probable VAP Retrieved from Abernaihy(2013). Proper Oral Care Treatment
Leads to more Positive Patient OutcomeMedline Clinical blog, [Online] June 18.

Medline. Available at http://mkt.medline.com/clinic(Accessed BFebruary, 2015)
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APPENDIX VIII: ABCDE BUNDLE COMPONENTS

A — Awakening trials for ventilated patients

B — SpontaneouBreathing trials

C — RN and respiratory therapiSbordination to perform spontaneous breathing thgls
reducing or stopping sedation so as to awakenahem

D — Standardeliriumassessment program, including treatmentpadention options

E — Early mobilization and ambulation of critically ill

ABCDE bundle components retrieved from, Americarspital Association , Partners for
patients & Health research and Educational Tr2ét1 4, p. 9)Ventilator associated

events change Package; preventing harm from VAE. Available at
http://www.hret.hen.org/index.phpg(Accessed 6 February, 2015
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APPENDIX IX: RICHMOND AGITATION-SEDATION SCALE (RASS)

THE RASS SCORE: THE RASS SCORE TERM DEFINITION

+4 Combative: Combative, violent, immediate danger to self

+3 Very agitated: Pulls or removes tube(s) or catheter(s); aggres

+2 Agitated: Frequent non-purposeful movement, fights Vata

+1 Restless Anxious and/or apprehensive but movements are not

aggressive or vigorous
0 Alert and calm
-1 Drowsy: Not fully alert, but has sustained awakening tac&o

(eye opening & contact < 10 sec)

-2 Light sedation: Briefly awakens to voice (eye opening and contd 0
sec)

-3 Moderate sedation: Movement or eye opening to voice (but no eye cdptac
-4 Deep sedation: No response to voice, but movement or eye opetaing

physical stimulation

-5 Un-arousable: No response to voice or physical stimulation
PROCEDURE FOR RASS ASSESSMENT
1. Observe patient

» Patient is alert, restless, or agitated (score4)o
2. If the patient is not alert, state the patienisne and ask him or her to open eyes and look
at speaker.

» Patient awakens with sustained eye opening anécbscore -1)

» Patient awakens with eye opening and eye contattdi sustained (score -2)

* Patient has any movement in response to voicedaya contact (score -3)
3. When no response to verbal stimulation, phylsicgtimulate the patient by shaking the
shoulder and/or rubbing the sternum.

» Patient has any movement to physical stimulaticorés-4)

» Patient has no responseany stimulation (score-5)

Richmond Agitation-Sedation Scale (RASS) retriefredh, American Hospital Association, Partners
for patients & Health research and Educational fT(@914, p. 23).
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