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ABSTRACT

The purpose of the study was to determine the adherence to and usage of the N95 respirator
mask as a TB control measure in healthcare facilities in the Tshwane district during managing a

patient suspected or confirmed with pulmonary TB infection.

A cross-sectional, descriptive survey design was used to collect the data A sample of 204
healthcare professionals and hedthcare workers working in five healthcare facilities in the
Tshwane health district met the inclusion criteria for this study. More than 83.33 %( n=170) of
the staff were nurses; physiotherapists in the healthcare facility constituted the lowest percentage
(1.96%; n=4). Chi-sguare test was done to test whether there was a significant difference
between knowledge on the fit test of the N95 respirator mask and the healthcare professionals
and headlthcare workers. There was no significant difference in knowledge across the five staff

categories P-value of >0.05.

Ensuring successful protection of the healthcare workers from contracting M-TB in the TB
healthcare facilities depends on effective implementation of a respiratory protection programme

and the correct usage of the N95 respirator mask.
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CHAPTER ONE

INTRODUCTION TO THE STUDY

1.1Background

The prevalence of Tuberculosis globally is incregst an alarming rate. According to the World
Health Organization (WHQO) 2009 report, approxima®Iimillion new cases of tuberculosis (TB)
emerge globally every year. Out of these repoctses, close to 2 million people die from the TB
disease annually, this amounts to approximatel\05@23es every day. The highest rates (100/100
000 or higher) are observed in Sub-Saharan Affi@is a pandemic as in Africa forms 30% of
the TB cases and Asia 55%, India and China aloneusmt for 53% of all cases (WHO, 2010).
According to the World Health Organization’s (WH2009) global TB report, estimates of TB
incidence have increased from 338 in every 100 88@ons in 1998 to 940 in every 100,000
persons in 2006. TB continues to spread unconbigllm high Human Immune deficiency Virus
(HIV) endemic sub-Saharan Africa and it has becdhee predominant cause of death of HIV
infected people (Fourie, 2010). South Africa haary 460,000 new TB cases in 2007 with an
incidence rate of an estimated 948 per 100,0000psrg¢Marais, Hoelscher, Mwaba, Dheda,
Zumla, 2010). The reported incidence of TB in @auteng Province, City of Johannesburg in the

year 2007-8 was 542/100,000 (Reproductive Healthl\& Research Unit, 2009).

In addition, a study conducted by the South Afribepartment of Health in 2006 reported that 6.2
million South Africans were infected with HIV, 2 hon of whom are likely to get TB in their
lifetime. Approximately 55% of TB patients are HIpbsitive. The South African National

Department of Health’'s actual TB registration répoindicate TB smear positive rates per
1



province (per 100 000 of total population); 285 Western Cape, 300 for Eastern Cape and 328
for Northern Cape. All other provinces had an dtifen rate below 200. The Western Cape is
regarded as one of the regions with the highestal®in the world (Fourie, 2010). Arguably, TB
is the most common opportunistic infection and biggest killer among people living with HIV
infection. TB in South Africa creates major hegtioblems as the country is ranked fourth out of
the 22 high burden TB countries in the world (SoAfincan National Tuberculosis Infection

Control Guidelines, 2009).

Tuberculosis (TB) is a well recognised occupatidmatard for healthcare workers (CDC, 2006).
Tan and Kamarulzaman (2006) in their study of pnéwmg TB in healthcare workers in Malaysia,
found that, 25 healthcare workers working in 11egahhospitals in Malaysia were infected with
TB in 2004. The Malaysian media report raised maoncerns on the safety of healthcare
settings. As the disease burden is generally imdgilalaysia, it was suggested that due attention
should be given to the diseases in the healtheaiéties especially in areas where the infection

control programme has been neglected.

The Medical Research Council in South Africa (MR&}$dicates that South Africa is burdened
by the emergence of multi-drug resistant tubergslddDR-TB) strain, the worst TB epidemic in
the world, with disease rates more than doubleetlobserved in other developing countries and up
to 60 times higher than those currently seen inUB& or Western Europe (Fourie, 2010). The
TB problem in South Africa is largely as a resuithistorically neglected or poor management
systems, compounded by the legacy of fragmentelhicage services. The impact of HIV/TB in

provinces like Gauteng, KwaZulu-Natal and Mpumataegntributes to the sharp increase of the



tuberculosis rate in these areas. The MRC-SA prediramatic change in the epidemiological
profile of TB over the next five years. It is preid that increasing rates are likely to continoe a
will be more pronounced in provinces with the fasgrowing HIV infection rates. It is estimated
by the MRC-SA that unless effective infection cohtneasures are achieved, the current trends in
the epidemic will continue resulting in 3.5 milliorew cases of TB and at least 90 000 death over
the next decade. The financial implications aréoss given that more than US $100 million are
spent annually on TB in South Africa, and an exedddS $3 billion would be required over the
next 10 years if the current rate of TB is allowtedcontinue without appropriate interventions

(Fourie, 2010).

In addition, the TB epidemic in South Africa is goounded by multi-drug resistant tuberculosis
(MDR-TB) and extensively drug resistant tubercidosiXDR-TB). Multi-drug resistant
tuberculosis (MDR-TB) is caused largely by non-adhee to TB drug regime or inappropriate
drug regime, which further exacerbates the epideriew laboratory results of MDR-TB tripled
from 2,000 cases in 2005 to 6,716 in 2007. MDRi3&ates collected from 2004-2007 showed
that 6.5 percent (986) of 17,615 TB cases were XIBR-The actual reporting of XDR-TB has
also increased from 74 in 2004 to 536 in 2007 (URAR009). MDR-TB is a strain of
Mycobacterium Tuberculosis with resistance to asfdsoniazid and Rifampicin and is caused
mainly by non-compliance to TB treatment. In XDB-There is resistance to Isoniase and
Rifampicin, and additional resistance to any Flgpiioolone and at least one of three injectable
second line drugs, Capreomycin, Kanamycin and Agmk{South African National Tuberculosis

Infection Control Guidelines, 2007:38).



Airborne transmission of the Mycobacterium Tubeosig and other infectious agents within the
hospital environment is a well recognised hazard Healthcare workers. Mycobacterium
Tuberculosis is a gram-positive bacterium chareedrby unusual straining properties. Acid fast
bacilli (AFB), unlike most bacteria, have cell wathat retain the strain even after treatment with
strong acid. It is carried in airborne particlesdaoplet nuclei that can be generated when a perso
coughs, sneezes or shouts. The particles arealgnki5pum; it can remain floating in the air for a
very long period in a close environment with powrcaculation (Biscotto, Pedroso, Starling and
Roth, 2005). Primary infection occurs on first egpre to tubercle bacilli, inhaled droplet nuclei
that are so small that they avoid the muco-cilidejences of the bronchi and lodge onto terminal
alveoli of the lung, where the organisms replicai&e number of organisms expelled into the air,
the concentration of organisms in the air and #rgyth of time an exposed person breathes the
contaminated air will determine the likelihood o&rismission of Mycobacterium Tuberculosis.
Reported TB outbreaks in the healthcare settingolwe transmission of multi-drug resistant
tuberculosis strain to both patients and healtheankers. The highest risk of exposure to TB-
associated transmission in the hospital environngefiom patients with unrecognized TB disease

who are not managed with appropriate airborne prtemas (Biscotit al, 2005:545-549).

The usual site of infection is the lungs, wherenkarary Tuberculosis (TB) occurs (Minnaar,
2008:74). Personal respiratory protection involires selection of personnel for training and the
use of respirators. Respiratory protection suclthasuse of the N95 respirator high efficiency
respirator mask has been helpful in protectinghts@lthcare worker from contracting TB and it is
recommended and preferred as a respirator maskBinsdttings (South African National

Tuberculosis Infection Control Guidelines 2007:1These respirators are used to protect the



healthcare workers from contracting TB through latian when performing procedures or caring
for TB infected patients in TB hospital or clinicsPersonal respiratory protection standard

precautions must also be maintained with all p&diaball times especially in TB treatment areas.

The overall effectiveness of respiratory protectivrbased on the level of respiratory protection
selected, the fit characteristic of the N95 regpiranask and donning of the N95 respirator mask.
N95 respirator masks are recommended for the safe¢ynployees who may be exposed to low
levels of certain respiratory infectious agentthie healthcare environment (Paul. Jensen. Michael.
Lambert, Michael, lademarco and Renee, 2005). Meweadministrative and environmental
control alone might not adequately protect heal#ne@rkers from occupational transmission TB.
In October 1997 the Occupational Health and Safsdyninistration Act (OHSA) published
proposed standards for occupational exposure toobBaterium Tuberculosis. The introduction
of respirator masks in the TB respiratory protettsogram in a situation that posed high risk
exposure to Mycobacterium Tuberculosis is enforeed regulated as the standard for TB
protection. In December 2003 the OHSA specified tise of N95 respirator masks for the
protection against Mycobacterium Tuberculosis ie kiealthcare setting. The usage of the N95

mask is now regulated by OHSA and the CompliandeyDirective (Paukt al, 2005).

Since the increase of MDR-TB and XDR-TB infectianshealthcare facilities, the South African

National Department of Health has enforced as potlte usage of the N95 respirator mask in TB
hospitals and in areas where patients with diaghasesuspected TB are managed. However,
adherence to policy and compliance in relationh® tisage of the N95 respirator mask in TB

settings is still questionable. There are an msed number of healthcare workers in various



healthcare facilities, who contracted TB, possithlying the care of TB patients (Biscogbal
2005:545; Tan & Kamarulzaman 2Q06As reflected inTable 1.1there are 22 new cases reported
of healthcare workers who have contracted TB owverpast three years. This incidence is on the
increase compared to previous years. Since thbéledtment of the Labour Relations Act in 1995,
(Act 66 of 1995) pre-screening tests for newly apgal staff became more passive as both
employer and employee became reluctant to undengeising. No statistics have been compiled
previously, as healthcare workers in general, dowant to disclose their exposure to TB. The
number of healthcare workers suspected to haveamtatd TB at their workplace is estimated to
be 22. These statistics may not be accurate as beaithcare workers fail to report, because of
fear of stigmatisation. The number of healthcacekers who reportedly contracted TB may be
higher than what is reflectedable 1.1below indicates reported cases of TB in healtheamdkers

between 2005 and 2007.

Table 1.1 Number of TB cases in healthcare - profs®nal and worker (n=22)

Categories of staff | Jubilee Mamelodi | Tshepong | Laudium| ODI Total
Hospital | Hospital Hospital PHC District
Hospital
Nurses 3 2 1 2 3
Doctors
General assistants 2 2 3 3
Clerks 1
Total 5 4 1 6 6 22

TB statistics for these institutions between 2066 @010 indicate an additional five (5) nurses

who contracted TB between December and March. eSimese nurses were employed for a period

6



of five years and no pre-screening test had beee do them, it may be assumed that TB was
contracted in the workplace. This report increasese suspicion that there might be more staff
that contracted TB in the workplace. However, theyain unknown, possibly because they are
afraid of stigmatisation as mentioned earlier. tédg by Francis (2007) indicates that nine in ten
people with normal immune system with latent TBestion will never develop the TB disease.
However, one in ten of those infected will develbp TB disease at some time in their lives,
though the risk is lower if they receive preventilierapy. About half of these will develop the TB
disease within two years after they become infecteaul et al. (2005) recommend that all
healthcare workers should receive baseline TB sargaipon hire, even in the settings considered

to be low risk or during transfer to a situatiogasded as high risk.

1.2 Problem statement

According to statistics from healthcare facilitiesthe Tshwane district, the number of reported
cases of healthcare workers who contracted TBenabrkplace over the past two years is on the
increase. Although several measures, includingspiratory protection programme, have been
put in place by OHSA jointly with the National Depaent of Health to reduce the risk of
spreading Tuberculosis in the healthcare settings;adherence by healthcare professionals and
workers can potentially derail such measures. ha tontext of this respiratory protection
programme, National Department of Health has intced a policy on the usage of the N95
respirator mask for healthcare workers when mamggapgatients with diagnosed or suspected TB.
The intention was to reduce the risk of TB transmis in healthcare settings. Without formal

training and research evidence, it is not knowwl@t extent operational aspects are followed or



whether healthcare workers are compliant in usimgN95 respirator mask. The questions to be

addressed in this research are as follows:

» To what extent is the respiratory protection pragrae operational in TB facilities?

» Do employees undergo medical evaluation and fttrtig@<rior to using the N95 respirator
mask?
* To what extent do employees adhere to practicesimg, maintaining and disposing the

N95 respirator mask?

1.2Study purpose

The purpose of the study was to determine heakhgeofessionals and workers adherence to and

usage of the N95 respirator mask as a TB contralsore in TB settings in the Tshwane district.

1.4 Objectives

The objectives of the study were to:

» Determine the demography and workplace profile edlthcare professionals and healthcare
workers in TB settings in the Tshwane district
» Determine the implementation of the respiratorytgebon programme for TB infection

prevention and control with reference to:

» Policy and administration

> Medical evaluation



» Fit testing

» Determine participants’ reported adherence to tbeect usage and disposal of the N95

respirator mask.

1.5 Operational definitions

The study variables were defined as follows:

* NO95 respirator maskrefers to an air-purifying, filtering-face resgwathat is>95% efficient
at removing 0.3um particles and is not resistawilto

* Adherencemeans following the infection prevention and cohstandards and the correct way
of doing procedures. i.e. Healthcare professional$ workers are able to follow the OHSA
respirator protection programme (fit test proceyiwiken using the N95 mask when managing
suspected or confirmed TB patients in a TB setting.

» Healthcare workers are defined as all persons employed in healtheeitengs where patients
are either diagnosed as or suspected of having [fBhis study it includes general workers
and clerks.

» Healthcare professionalsare defined as all certificated or qualified pesseovorking in the
healthcare setting where patients are either degghor suspected to have TB. In this study it
includes nurses, doctors and physiotherapistsstexrgd with their professional councils.

» TB settingsare areas designated in the healthcare settingevitesatment and care is rendered

to patients diagnosed with or suspected of havidg These may be primary



healthcare clinics or hospitals.

1.6 Conclusion

This chapter introduced the study and stated theareh problem, study objectives and operational

definitions; it described the epidemiological trenthe prevalence of TB and impact of TB in the

healthcare settings in South Africa. The next tdrayill discuss the literature study in detail.

10



CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

This chapter emerges from a process of readingemstahding and forming conclusions about
published research and other academic texts thatkated to the area under research. This review
presents and critiques the existing body of literatto provide an understanding of the existing
knowledge of the problem and a rationale for tre=aech question. This literature review provides
an understanding of and insight into the transmssinfection prevention and control measures

and respiratory protection in respect of pulmortaberculosis (TB) in healthcare settings.

2.2 Overview of Pulmonary Tuberculosis

Tuberculosis (TB) historically was imported intouio Africa during the late 1800s and the first
half of the1900 (RHRU, 2009). The discovery of geldd diamond resulted in an influx of
migrants from African and European countries totBoAfrican mines. Many miners who come
from Europe contracted TB (RHRU, 2009). Poor wagkiand living conditions in the mines,
migrant labour and the lack of effective chemotpgraas facilitated the spread of TB in the
country. After 1950 the incidence of TB declineiwthe introduction of Isonazid and Rifampicin
therapy (RHRU, 2009). The dramatic spread of Hpilemic throughout sub-Saharan Africa in
the past decades has been accompanied by up tofaldoincrease in the number of TB cases
registered by the National TB programme (Stop TB)6). In essence, TB has reached epidemic

11



proportion in South Africa. Reports by the WHO icatie that South Africa has the fourth highest
incidence (new cases) of TB in the world. Meanwhife incidence of TB continues to increase
parallel with the prevalence of HIV infection, addspite the efforts to strengthen the TB control
programme, the burden of diseases from TB continoesse. The factors contributing to the

increase of TB burden include:

* Poverty and rapid urbanisation
* The impact of the HIV-pandemic
» Poor health infrastructure

* Poor programme management with inadequate casetidatadiagnosis and cure

The South African TB cure rate for 2004 was 56.Mai@ast the target of 65% of smear positive
clients detected (Stop TB, 2006). Efforts to curis increase are focused on improving the Direct
Observed Treatment Short course as well as integrat the HIV and TB programmes. For 2005
the TB treatment outcomes have improved with newasrpositive cure rate of 58% and treatment
success rate of 71% comparing to 2004 cure rafdse following are some of the challenges

encountered that have impacted negatively in impgVB control.

* Inadequate financial and human resources for TBrabprogramme

* Poor community participation in TB control prograem

» Poorly trained or supervised health personnel

» Poor documentation of cure (high completion ratégfaulter rates over 10% and large

number of cases not evaluated

12



» Low level of integration in TB and HIV service atgents management level

* Increase number of MDR-TB and XDR-TB cases

The mission of the Department of Health in Southoafis to prevent TB and to ensure that those
who do contract TB have easy access to effectifiejemt and high quality diagnosis, treatment

and cure that reduces suffering.

2.3 Risk of transmission of Mycobacterium Tuberculsis

2.3.1Transmission to people in general

Infection with Mycobacterium Tuberculosis may occat any age. Once infected with
Mycobacterium Tuberculosis, a person can stay ieteéor many years, probably for life (Stop
TB, 2006). The majority of people without HIV imtgon who are infected with Mycobacterium
Tuberculosis may not develop TB (Stop TB, 2006).chhacterium Tuberculosis can only be
identified by tuberculin skin test (TST). TST mea&suthe body ‘s immune response to the
injection of purified protein derivative from TB &i#li; an amount of 0.1 ml of tuberculin is
injected into the anterior surface of the foreafime reaction is identified by a raised small bump
(swelling) of 5mm or more in diameter on the injectsite (South African National Tuberculosis
Infection Control Guidelines, 2009). Infected pe&rs@an develop TB at any time in their lifetime
and the disease can infect any tissues or orgateibody, especially the lungs. Infected young

children and infants are at greater risk of devielpmliseases than adults because their immune

13



system is not fully developed. Children who devetiipeases do so within two years following

exposure and infection (Stop TB, 2006).

Becoming infected with Mycobacterium Tuberculos&cteria’'s depends on the concentration of
organisms in the air, the duration of exposure o awntaminated with Mycobacterium
Tuberculosis bacteria and the aerosols of the dtopiclei (MDR-SA Guideline, 2007). Persons
with infectious tuberculosis may have between 10d B08 organisms in a cavitations lesion. A
10 um droplet nucleus may carry three to ten tubereeilln In indoor environments, droplet
nuclei can remain suspended in the air for longogesrof time, unless they are removed by
ventilation or filtration. Virtually all transmigsn occurs in enclosed environments. The
probability of a person becoming infected duringna-hour exposure period has been estimated to
range from 1 in 600 (0.2%) to 1 in 4 (25%) (MDR-&Aideline, 2007). One cough can produce
3,000 droplets nuclei and sneezing up to a millidine magnitude of the risk varies considerably
by the type of facility, prevalence of TB in thenmmunity, the patient population served,
healthcare workers occupational group, the areheafthcare facility in which the HCW works
and the effectiveness of TB infection preventiod @ontrol interventions (CDC/NIOSH, 2010).
Congregate settings like correctional services,tamyl barracks, homeless shelters, refugees’
camps, churches and nursing homes remain the domsmaurce of TB infections. Reducing

overcrowding in such areas is one of the impomagdsures to reduce TB transmission.

14



2.3.2 Transmission to healthcare workers in partlau

Transmission of Mycobacterium Tuberculosis is a rigk workers in healthcare settings.
Nosocomial transmission of Mycobacterium Tubercdgldgs been associated with close contact
with a person who has infectious TB. Performingcedures like cough-inducing aerosolized
treatment and endo-tracheal intubation increasaésnpal risk of Mycobacterium Tuberculosis

transmission (CDC/NIOSH, 2010).

In addition, the risk of transmission to healthcaverkers of TB infection varies with job

categories. Healthcare workers who are in contébt patients are at more risk than those with no
patient contact. Other healthcare workers who ategh risk are those working with respiratory
generating aerosols from patients, including broscbpes, endo-tracheal suctioning, intubation,
cough and sputum induction. Working with the upgesed TB infected patients or exposure in
circumstances of poor ventilation also poses higk of transmission to healthcare personnel

(Daniel, 2001).

As a result, the risk of TB transmission has causederstandable alarm among healthcare
workers about the safety of working in TB settinggh a large number of admissions of TB
suspected or confirmed patients, especially with tigh prevalence of multi-drug-resistance
tuberculosis (MDR-TB). In their UK study, Biscottbal. (2005) reported that about 1% to 10%
of healthcare workers may be at risk of contractigerculosis infections annually in TB settings
with more than 200 admissions per year for TB. Itheare workers at high risk are those exposed

to respiratory aerosol from patients with suspeatecconfirmed pulmonary TB infections. In

15



South Africa the estimates from the drug resistar8esurvey conducted by the Medical Research
council (MRC) in 2001-2002 indicated that the pmdjpm of new patients with MDR-TB is now

1% to 3%; among previously treated patients thigpertion is between 4% and 10% (Weyer,
2003). These proportions translate into more @BO0 cases of MDR-TB diagnosed every year

(Sidney, 2004).

Furthermore, the World Health Organization (2008parted that the transmission of TB is a
recognised risk in healthcare facilities and comitiesy especially in facilities with limited

resources where transmission is facilitated by eqadte TB infection control measures. The
impact of the human immune-deficiency virus (HI\gjdemic, which has increased the occurrence
of MDR-TB, and the emergence of XDR-TB have heightethe concern about TB transmission

motivated the urgency to focus on TB infection coht

2.4 Infection Prevention and Control Measures

TB infection control was not seriously consideredthe policy and practices of TB control in
healthcare facilities and TB settings. Recent @#tks and high mortality related to MDR-TB,
XDR-TB and the prevalence of HIV have led to a sgrdocus on TB infection control in TB
settings (WHO, 2009). TB infection prevention aatrol need to be extended to the community.
Education of patients and increasing community awess can bring positive attitude and
removing the stigma of TB in patients living witlBT Basic infection control programmes such as
community awareness campaigns, community informatieducation and involvement can

promote and improve early identification of new €&8ses as well as adherences to TB treatment.

16



Patients and communities should be educated abewymmptoms and signs of TB, how to protect
themselves, their families and others by enfordiByinfection control strategies such as cough
etiquette and respiratory hygiene. Introducing thfection control support, educating and
counselling of families of people who are TB smgasitive will help to minimise the stigma and

exposure of non-infected patients to infected paiéWHO, 2009).

Thus, healthcare settings should implement policeesl protocols that enforce prompt
identification and management of persons who hagpected or confirmed infectious TB disease.
Triage or early identification of patients suspdcte confirmed, having TB infection is crucial.
Triage and separation of infectious patients shdiddimplemented in such a way that it will
improve flow of patient to patient waiting area grdtect uninfected patients and visitors (WHO,
2005). The immune-compromised patients for instakid¥ positive patients should be physically
separated from highly infectious TB patients. Eh&8 infection control measures are necessary
to minimise the exposure of non-infected patienpgsticularly those who are immune-
compromised, to infectious patients. To minimise tspread of droplet nuclei (airborne
infections), any patient suspected or confirmedri@V¥ B infection, should be educated in cough

etiquette such as covering their nose and moutmwheezing or coughing (WHO, 2009).

In general, there are three levels of infectionvergion and control in TB settings, namely

administrative control, environmental control aegpiratory control. These control measures are

discussed in the sections that follow.
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2.4.1 Administrative control

The first level of infection prevention and contiolthe hierarchy is the administrative controlsit
about planning to minimise the number of areas wlegposure to TB may occur, training of staff
and the development and implementation of infecpicevention and control TB policies. Hospital
and clinic administrators, including nursing maragerincipal medical officers, public works and
cleaning services should be aware of the risk aff sih account of the TB transmission in the
healthcare facilities (Francis, 2007). The purposadministrative control measure is to reduce
the risk of exposure to persons who might have iBBates (CDC, 2006). Administrative control

consists of the following activities:

* Assigning the responsibility for TB infection coaltin the settings

» Conducting risk assessment

» Developing and instituting a written TB infectioartrol plan

» Implementing effective work practices for managetwérpatients with suspected or
confirmed TB disease

* Training and educating HCW regarding TB

» Screening of employees for TB diseases

Administrative commitment to implementation of TBfection control is necessary to ensure
success of TB preventative efforts (RHRU, 2009)eakhcare management should appoint
multidisciplinary infection prevention and contrmdmmittee. The committee should comprise

of a top manager, nursing manager, professionalesyuil B programme nurse, nursing assistants,
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general cleaning representative, maintenance, tiecégt and security (RHRU, 2009). The

responsibilities of a multidisciplinary committeeea

* To meet monthly

* Produce and update a TB infection control plan

» To review quality of TB infection control in thediity

* Reviewing the implementation of TB infection comfpootocols

* Monitoring and assessment of allocated budget €iiding of TB shelters, waiting area
and installation of TB preventative measures e.fjraWViolet Germicide Irradiation

lights and propeller fans

2.4.2 Environmental control

The second level is environmental control, whichoimes reducing the concentration of airborne
TB infections by the usage of Ultra Violet Germeittradiation (UVGI) lights and ventilation

(CDC, 2006). Ventilation is the movement of airaiigh a building so that it is replaced by air
from outside; it includes natural and mechanicaitNaion. Natural ventilations rely on open
doors and windows. There should be enough openlomia on a build area to allow good
ventilation. Open windows on opposite sites allawss ventilation in a room or building. To
ensure good ventilation in a building, windows asmbrs should be kept open. Mechanical
ventilation can be used in areas where there malidge concentration of infectious droplets
nuclei. The system facilitates air entry into tle®m and extraction of air from the room to

outside. Similarly, exhaust ventilation allows #atchange of air in the room as well as extraction
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of air to the outside. In negative pressure ro@ntilation, the room is kept at negative pressure
by sucking out the contaminated air circulatingdeshe room to the outside through the exhaust

chimney, thus ensuring that fresh air is drawn thearoom.

In addition, the RHRU (2009) further describes uahbn as the removal of old, stale or diseased
air and replacing it with new, fresh or clean a@moving infectious particles and diluting that
remaining, so that the chances of inhaling infectigarticles are kept to a minimum. CDC
recommends 6-12 air change per hour for respirateojation rooms where suspected or
confirmed TB patients are managed. Ultra Violerr@eide Irradiation (UVGI) lamps may be
used as adjunctive measures as ultraviolet ray®dlilli, ultraviolet germicide irradiation lamps
kill the bacilli within five minutes. For the UVA@amp to be effective the contaminated air has to
come into contact with the ultraviolet rays, theref circulation of air in the rooms is very
important. This control measure is however ineffecin dusty and humid environment (South
African National TB Infection Control GuidelinesD@9). Nevertheless, the risk of infection still
occurs in a few work areas such as exposures borae infection especially in patient isolation
rooms and coughing-induced areas (CDC, 2006). WBeca person entering these areas may be
exposed to TB infections, the third level in theerbrchy: personnel respiratory protection is

applied.

2.4.3 Personal respiratory control

This study is about the assessment of the thirel lefsprotection: respiratory protection. Personal

respiratory protection is about the usage of raspis that contain a special filter material that
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protects the wearer from inhaling the bacilli. Thatso includes the implementation of the

respiratory protection programme (CDC, 2006). Bhpaid is used as a last resort where all other
measures have not completely eliminated the ridRespiratory controls are used as short term
protective measures against high risk exposureexample, during sputum collection or sputum
induced procedures (South African National TB Itfat Control Guidelines, 2009:94). If a

respirator is used in the healthcare settingsQH&A require the healthcare facilities to have a
respiratory protection programme in place and tomemends the use of the certified N95
respirator mask by healthcare professionals an#eveiin the TB settings during the management
of suspected or confirmed TB infected patierthe respiratory protection programme is all about

selection of the respirator mask, fit testing artspnnel medical evaluation.

2.5 Respiratory Protection Programme (N95 RespiratoMask)

To establish a proper and effective respiratorytqmtion programme, standard operational
procedures (SOP) must be established. One perashba in-charge of the programme and be
given the authority and responsibility to manadeaapects of the programme. The programme
administrator should have the background and kmagdeof implementing the respiratory

protection programme (CDC/NOISH, 2010).

The Centre for Disease Control (CDC, 2006) recontae¢he usage of the N95 respirator mask for
the safety of healthcare workers who may be expdseMycobacterium TB in various TB
settings. As a consequence, N95 respirator maskbeang used worldwide to protect healthcare

workers from contracting TB infection through indns when dealing with suspected or a
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diagnosed TB patient. To achieve the maximum ptiotecof the N95 respirator mask by
healthcare workers in TB settings: tRespiratory Protection Programme must be enforced in
all healthcare employees in TB settings. The elesneha Respiratory Protection Programme as
required by OHSA included: training of HCWSs, selectof correct appropriate mask; fit test
procedure; correct usage and respirators maintenataring and disposing of respirator mask

(CDC 2006).

Healthcare workers are required to wear the N9pina®r mask when caring for suspected or
confirmed TB infected patients, when entering roomswhich patients with suspected or
confirmed infectious TB diseases are being isolateden present during cough-induced or
aerosol-generating procedures performed on patightsuspected or confirmed TB diseases and
when in other settings in which administration @amyironmental control are not likely to protect
them from inhaling infectious airborne droplet raiclAlso included are health workers who
transport patients with suspected or confirmed T&eabkes in vehicles (e.g. EMS vehicles and
ambulances) and those who provide urgent surgicaleatal care to patients with suspected or
confirmed TB diseases (CDC, 2006). Visitors andifiammembers should also wear the N95
respirator mask when in enclosed confinement whit TB infected patient. Considering the
stigma associated with the use of the N95 respiratsk, strong emphasis is placed on behaviour-
change campaign for healthcare workers, patientiscammunities. The N95 respirator mask
should not be used by patients or persons suspectednfirmed to have TB infection. Surgical
face masks are more appropriate for patients tourengproper cough etiquette (WHO,
2009).Surgical face masks have large pores, theréfey do not protect the healthcare workers

and visitors are against Mycobacterium Tuberculo3ike respirator mask on the other hand, has
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tiny pores which block droplet nuclei and releaagson tight seal around the edges, the N95

respirator mask can give up to 95% protection wined.

2.6 Training of Healthcare Workers

Training should be enforced for all healthcare veoskand professionals with regards to infectious
diseases associated with airborne transmissidnagsessment processes in relation to respiratory
protection programme including signs and symbotsukhbe used to indicate that respirators are
required in certain areas and the reason for ugisggirators. Training of HCW includes: selection
of respirator mask, fit testing, OHSA regulatiorgaeding respirators, knowledge regarding to
usage and the adherences to the N95 respirator. nfaskners should be given an opportunity to

handle and wear the N95 respirator mask duringréieing sessions.

2.6.1 Use of the N95 respirator mask

Respirator masks used in TB settings for protecéigainst Mycobacterium Tuberculosis should
meet specifications required by the National logtit for Occupational Safety and Health
(NIOSH). The letter "N" in N95 refers to the féluht mask/filter is "Not resistant to oil". It hidme
ability to fit the different facial sizes and cheteristics of HCWs. It is thus available in di#et

sizes and models (CDC/NIOSH, 2010).

OHSA requires a respiratory protection programmbedan place at TB settings where respirators

are being used. The importance of the fit factorréspiratory protection was investigated
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previously by Lee et al. (2005), who showed that NO5 respirator mask is highly efficient in
filtering airborne microbial particles when the N@spirator is sealed to the head form. The N95
respirator mask is a CDC/NIOSH certified respiratioat meets the filtering performance for
respiratory protection in areas where diagnosesiuspected TB patients are managed. The N95
respirator mask is an air purifying, filtering fagrece respirator that 95% efficient at removing
0.3um particles not resistant to oil. However,olabory studies on the N95 respirator mask
performance in human subjects showed that tﬁb[%centile of the total penetrations for each
respirator (95% of the wearer of the respirator egpect to have penetration value below th® 95
percentile) without the fit testing ranged from 68088%. When the fit testing screening was
applied, the 98 percentile of the total penetrations for each iratpr decreased to 1% to 16%
with the mean value of 4% suggesting that the et s necessary to achieve a high level of

protection.

Several studies used non-pathogenic micro-organtsmeig physical characteristics similar to
that of Mycobacterium Tuberculosis to analyze mbgbpenetration through respirators. Some of
the studies showed that high efficiency particulateand the N95 respirator filter provides a
higher level of protection than the dust/mist (DENd the dust/mist/fume filter (DMF) mask
(Rengasamy, Zhuang BerryAnn, 2004:348). Accordinthe above information, it can be argued
that the N95 respirators are effective for use Bsdntrol measures by healthcare workers in a TB

setting.

The South African Department of Healiso recommends that the N95 respirator mask as

respiratory TB control measure in TB settings, totgct healthcare workers from contracting TB.
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Surgical masks were designed to prevent transmisgia relatively large particles (sputum
droplets) whereas the N95 respirator masks are moé&dweaterials certified to block 95% of
particles 0.8m in diameter. They also seal tight to block imflrom the nose and mouth. The
Chinese Institute of Medicine supports the CDC enommending the N95 respirator mask to
protect healthcare workers from the pandemic flar¢By,2009). Surgical masks are not
respirators and are not certified as such, andhs&y, do not protect the user adequately from

exposure to TB (CDC/NIOSH, 2010).

2.6.2 Fit testing

Fit testing is the process of determining the edtenvhich the facial seal of the respirator pregen
inward leakage of unfiltered air. It may be apgliét several different points: To test newly
designed respirator masks; to evaluate the workenr placement to work with potentially
Mycobacterium Tuberculosis exposure; or to evalaatemployee whenever a new respirator type
is provided (Daniel, 2001). Fit testing is used determine which respirator fits the user
adequately. To ensure that the user knows where#iperator fits properly, periodic fit testing for
respirators used in a TB environment can servenasfi@ctive training tool; change in facial
features (beards; facial scaring; cosmetic surgad/dental change) of the wearer which can alter
facial seal such as; medical condition that woulféch the respirator function; or physical

characteristics of respirators, model or size efdhsigned respirators (CDC, 2005:238).

According to a study conducted by Francis (2007idlthe San Francisco Department of Public

Health and the University of California, the efigehess of the N95 respirator mask is determined
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by face-seal and fit characteristics. A well-figi respirator and a fit test produce better results
than a well-fitted respirator without a fit test @mpoor fitting respirator with fit test. The ovira
effectiveness of the N95 respirator mask protedasaaffected by the level of respirator selectéd, f
characteristics, the care in using the respirator teaining on fit tests. The N95 respirator mask

has been developed and instituted to enhancesstzffy when:

* In presence of a suspected or confirmed infectitBigatient who is unable or unwilling
to wear a mask

« Entering a room, including airborne isolation roammich has been occupied by suspected
or confirmed infectious TB patient

» Transporting or accompanying a person with susgemteconfirmed infectious TB patient
in an enclosed vehicle

* In the presence of high risk procedures e.g. spundorction

Occupational Safety and Health Act (OHSA) requitke developmental, administration and
periodic revaluation of the respiratory protectipmogramme in the TB settings when respirators
are used by healthcare workers during the managerhd@i8 suspected or confirmed patients. Fit
testing and checking is to identify which size bk tN95 respirator mask is suitable for an
individual and worn correctly. The risk managepm@ach should be applied by all healthcare
workers working in high risk areas e.g. TB wardibéested. For the N95 respirator masks to give
maximum desired protection, it is essential that wearer is properly trained on fit testing and
checking procedures. Fit testing procedures shialiel place in a well-ventilated room. The test

utilises a substance that has a distinctive odmtet The wearer is advised not to suck, chew gum
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or drink strong flavoured drink, such as coffedeaa, for at least fifteen minutes before performing

fit testing. The wearer should conduct fit testadheach time they wear the N95 respirator mask.
When the wearer inhales sharply, the mask shouldps® on the face, but if air can pass around
the edge of the N95 respirator mask will not calgpgndicating that the seal is inadequate and the

mask needs to be repositioned (CDC, 2010).

The N95 respirator mask will provide no protectibnt is not properly fitted, as air will flow
through gaps between the mask and the wearer’'sfgiiesting should be done when selecting the
type of the mask that the facility uses. Any fatiair, beard or long sideburns may prevent the
respirator mask from fitting properly. Fitting dfe N95 respirator mask should be done according
to the manufacturer’s instructions; to ensure thatmask is correctly worn, the wearer of the N95
respirator mask should inhale sharply, the resmiratask should collapse on your face. If the
mask does not draw in towards your face or a leakafglt at the edge, the strap must be adjusted
by pulling back on the sides and repositioning ir@sar. This procedure should be repeated until

respirator mask is sealed properly (RHRU, 2009).

2.7 Conclusion

This chapter outlined the literature reviewed,iguéd and analysed. The literature on risk of TB
transmission, infection prevention control measurespiratory protection and the usage and
adherences of the N95 respirator mask was discussdetail. Researched articles were collected
from different sources and the information colléicteas used to address the objectives of the

study. Several studies were reviewed to find dwbua the risk of TB transmission in the
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healthcare settings and the community. The leviel8anfection prevention and control measures

applied were discussed in the healthcare settings.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

In this chapter the research design, populationsamiple, research setting and data collection are
described. The design and method were selectgdatotify the adherence to and the usage of the
N95 respirator mask by the healthcare professiorsald healthcare workers during the
management of suspected or confirmed TB infectéigmia in the TB settings. This chapter also
describes the reliability and validity of the resdainstrument, the pilot study and ethical

principles considered in respect of the scienaesdarch and the use of human participants.

3.2 Research Design

A cross-sectional, descriptive survey design wasduw collect the data. ‘Cross-sectional’
describes a design conducted in the present tiragamine what currently exists (Brink, 2002:10).
In this type of design the researcher selects alptipn and studies the identified variables at one
time, to determine the outcomes (Brink, 2002). this study a descriptive study design thus
provided a description of variables in order tovegristhe research question, to obtain complete and
accurate information about the use of the N95 ratmi through observation description and
classifications. This study focused on healthcacfegsionals’ reported practices when using the

N95 respirator mask.
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3.3 Research Methods

3.3.1 Sample size

For the purpose of this study there were a totaP@f healthcare professionals and healthcare

workers (N=204) who worked in five healthcare faéigis (N=5) in the Tshwane district. These

two population sets also formed the target popamatiom which the study sample was obtained.

3.3.2 Study sample

Assuming 20% level of non-adherence, 5% precisiwh 2% confidence interval, the estimated

minimum sample required was 148 (n=148). The samspe was inflated by 25% to take into

account non-response, which amounted to 157 paatits (n=157) required. For sample adequacy,

all healthcare professionals and healthcare woié+870) working in five healthcare facilities in

the Tshwane district were invited to participateha study.

3.3.3 Inclusion criteria

Participants were subjected to the following inmuascriteria:

» Participants had to belong to either category oéffstnurses (all categories),

physiotherapists, doctors, clerks and general werke
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» Healthcare professionals and workers must have kegrloyed for a minimum of six

months in TB settings

3.4 Data Collection

Self-administered questionnaires were deliveredllt870 healthcare professionals and healthcare
workers, at their places of work between 08h00 HBiaDO daily, from Monday to Friday, over a
two month period. A total number of 204 questidresmwere completed and returned, which gave
a 55% response rate. This constituted the finadpga (n=204). A 26-item self-administered
questionnaire (Annexure A) was used to collect datdetermine the adherence to and use of the
N95 respirator mask as reported by healthcare gsafeals (doctors, nurses and physiotherapists)
and healthcare workers (clerks and general workeéps)estionnaire items were derived from CDC

infection prevention and control manuals and OH®HAcy guidelines to ensure content validity.

The questionnaire comprised the following sections:

Section A-Biographical data such as professional categargliftcation of participants and years
of experience in TB care and the type of facilitgrer obtained in this section for the purpose of
meeting the first study objective.

Section B- This section comprises 13 items derived from OH@@licy guidelines on the
respiratory protection programme and medical evangprior to the use of the N95 respirator

mask and fit testing.
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Section G This last part comprised 9 items that elicitethdan health workers’ practices when

using the N95 respirator mask to determine theieaghce.

The researcher personally delivered questionnaoede clinics and hospitals in the Tshwane
district. Participants received an information ghé&nnexure E) two days before the data
collection, to give them time to read and ask goastif needed. Questionnaires were handed to
participants in a sealed envelope. The researceduced the questionnaires and explained the
purpose of the study to the participants beforg twmpleted the questionnaires. The researcher
read and explained the questionnaire to the ppaits to overcome misunderstanding.
Participants were given enough time to read thermétion sheet and ask questions for clarity.
Participants completed the questionnaires anonyiypams each participant was provided with an
envelope to be sealed after inserting the questiomn After completing the questionnaires,
participants posted all of them in a big brown dope for the researcher to collect. Data collection

continued until the desired sample size was acHieve

3.5 Research Setting

Data was collected in a TB setting treatment roomvard used by suspected or confirmed TB
patients; the rooms or wards were usually well l&ted (mechanical or natural). Natural
ventilation is the movement of air in a buildingdareplaces air in a building with air from the
outside; natural ventilation relies on open doord windows. Mechanical ventilation depends on
the usage of propeller fans and mechanical airurext The windows and the doors were opened

to encourage natural ventilation in the buildingddution of air inside build area. Ultra Violet
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Germicide Irradiation (UVGI) lights were installednd were working continuously (CDC

2005:235-239).

3.6 Reliability and Validity of the Instrument

Validity refers to measurement of data as it wél l,sed to answer the research questions or the
degree to which a research instrument measures iwhdends to measure (Brink, 2002). To
ensure content validity instrument items were datiirom OHSA policy guidelines, CDC
infection prevention and control manual and tramsfl into close and open-ended questions.
The questionnaire was also given to experts toevevior accuracy of content. Again the
guestionnaire was given to the Gauteng Departmehtealth Infection Control Directorate and

the University School of Pathology to check fortfard content clarity and relevance of items.

Reliability refers to the degree of constancy, iitstor repeatability of an instrument to measure

the attributes it is designed to measure. The touegire was tested on a sample of fourteen
(n=14) healthcare professionals and healthcare everklhe purpose was to identify the response
rate and to identify potential problems, time takencomplete the questionnaire and to check
whether data addresses the objectives of the sfiebt-retest method was used to determine the
accuracy and internal consistency of the questioena he same questionnaires was retested two
weeks later on same sample of fourteen (n=14) ek professionals and healthcare workers.
The scores from the first 14 questionnaires werepared to the second set of scores obtained.

The correlation reliability (r-value = 0.8) obtathe The acceptable r-value is any number
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“between” 0.8 to 1.2. The number that represemescorrelation can range from -1.00 to

+1.00 (Brink, 2002).

3.7 Pilot Study

A pilot study was conducted to investigate the if@hty of the proposed study through detecting
the possible flaws in the data collecting instrutaeihis involved a small scale study which was
conducted before the main study on a limited nunalbesubjects from the same population (Brink,
2002). A self-administered questionnaire was pdod@ a sample of fourteen (n-14) healthcare
professionals and healthcare workers in five (nk&althcare facilities in the Tshwane district;
pilot study questionnaires were distributed aceuydio the size and number of population per
facility, the format of distribution was as follows, 4, 3, and 3 per facility. Healthcare
professionals and healthcare workers who partiegpa the pilot study are not included in the
main study. A sample of four (n=4) healthcare pssfonals and healthcare workers were invited
from the healthcare facility attended first, theegfionnaire was repeated to another sample of
(n=4) healthcare workers from the other facilitgla® on, until the whole total sample of fourteen
(n=14) healthcare professionals and healthcare everivas completed. Repeatability and test-
retest method followed for the accuracy of the taesaire even during the pilot study. The
researcher availed himself to the pilot study grmuprder to assist and clarify any difficultiesda

to answer any questions that could arise from tlo¢ gtudy group. During the completion of the
questionnaires, the pilot study group was obsefgedny problems or difficulties experienced in

completing the questionnaires. The time taken topiete the questionnaire was also observed.
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The repeated pilot study group did not have litgqamblems; the questionnaires were completed

within the 30 minutes time allocated, and there e@ssistency in answering the questionnaire.

3.8 Data Analysis Plan

3.8.1 Data capturing

Data was captured in Microsoft Excel 2007 spreaelskeftware. Quality control measures were
implemented during the data entry process to atlmccapturing of extreme values. The data was
cleaned in Ms-Excel and those who had missing degiee coded as “Missing”. Data on staff
category, age-group, years of work experience gpd of facility was categorised for analysis

purposes. Data was then imported to STATA ver&@ifor analysis.

3.8.2 Data analysis

Descriptive analysis was done to describe the sgnipk results of the study. For categorical
variables, frequencies and percentages were cothpUtee findings were presented in frequency
tables, bar graphs and pie charts. Cross tabulaifohealthcare professionals and workers
according to their categories, qualifications amadrg of experience against adherence to policy

and usage of the N95 respirator mask was done.
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3.9 Ethical Considerations

The study was approved by the Higher Degrees Caeenitf the Faculty of Health Sciences
(Annexure B). Ethical clearance was obtained froemmHuman Research Ethics Committee of Wits
University (Annexure C). Permission was also olgdifrom the Gauteng Department of Health,
Human Research Ethical Committee after written estidrom the Human Resource manager
(Annexure D). An information sheet (Annexure E)swgven to participants to ensure that they
were fully informed about the voluntary nature oérfipation in the study. Healthcare
professionals and healthcare workers were invitegarticipate; a completed questionnaire was
considered as consent to participate. Participaatse informed that they could withdraw from the
study without any penalty, should he/she wish tscamtinue at any point. To ensure
confidentiality and anonymity of the participantdes were used during data processing and
reporting. No name or any other identifying chagdastics were used or referred to during the

study

3.10 Conclusion

The research design and methodology was discussetktail in this chapter. Validity and
reliability of the data collecting tool as well #s ethical considerations of participants applied
throughout the study was described. Chapter foasguts the data analysis and results of the

study.
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CHAPTER FOUR

DATA ANALYSIS AND RESULTS

4.1 Introduction

The general descriptive analysis of all the studgiables will be described in this chapter. This
chapter also looks at the respiratory protectidicp@nd the frequency of medical difficulties with
the respirator before the introduction of the NSfspirator mask. It then looks at the

implementation of fit testing in the health fa¢éd.

4.2 General Description of Study Participants

A total of 204 healthcare professionals and heatthevorkers working in five healthcare facilities
in the Tshwane health district met the inclusioiteda for this study. The majority of the study
participants fell in the age groups 31-40 and 4y&&rs. More than 83.3 % (n=170) of the staff
were nurses; physiotherapists in the healthcanéityaconstituted the lowest percentage (1.9%;
n=4). More than half (54.4%; n=111) the healthqanefessionals and workers had 6 months to 5
years work experience in the healthcare facilithe majority (65.5%; n=134) of the healthcare
professionals and healthcare workers work in aitasgetting. Almost half (49.2%; n=100) of the
healthcare professionals and healthcare workersatedl that they have isolation rooms in the
healthcare facilities, whereas 80. 33 %( n=165)cated that they have infection prevention and
control teams. Refer tbable 4.1.
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Table 4.1 Descriptive analysis of 204 study participants fronfive healthcare facilities in the

Tshwane health district (n=204)

Variable N % Frequency(f)
Demographics
Age 204
20-30 years 15.20% 31
31-40 years 31.86% 65
41-50 years 32.35% 66
>50 years 20.59% 42
Staff category 204
Nurses 83.33% 170
Physiotherapists 1.96% 4
Doctors 2.45% 5
General workers 8.33% 17
Clerks 3.92% 8
Work related
Work experience 204
6 months - 5 years 54.41% 111
6 — 10 years 16.18% 33
11 - 15 years 7.35% 15
16 — 20 years 12.75% 26
21 - 25 years 5.39% 11
>25 years 3.92% 8
Type of facility 204
Hospital 65.69% 134
Clinic 32.35% 66
Missing 1.96% 4
Isolation rooms 204
Yes 49.02% 100
No 42.65% 87
Missing 8.33% 17
Infection prevention control team| 204
Yes 80.88% 165
No 6.86% 14
Don’t know 12.25% 25
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Figure 4.1 illustrates the proportion of facilities with a itten respiratory protection policy. A
total of 63.72 %( n=130) responded to the quesd@% (n=95) reported that the facility has a

written respiratory protection policy, whereas & %( n=44) reported the absence of a written

respiratory protection policy in the facility.

Facility with written respiratory
protection policy

mYes
ENo

m Missing

Figure 4.1: Facilities with written respiratory protection policy (n=204)
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Figure 4.2illustrates the attendance in healthcare fadlitlaring the respiratory protection policy
training. Approximately two thirds (65.7%; n=134)tbe healthcare professionals and healthcare
workers reported that they did not attend the rasmiy protection policy training, whereas 3 %(

n=7) did not indicate whether they attended thiaitng or not.

Training attendance for respiratory
protection

ENo
B Missing

HYes

Figure 4.2: Training attendance for respiratory protection (n=204)

Figure 4.3illustrates the healthcare professionals’ andtheate workers’ report on the provision

of respiratory protection guideline during theiiting. Approximately a quarter of the

40



respondents indicated that the respiratory praiecguideline was provided during training

whereas majority (44.12%; n=91) of them were no¢ sthether the guidelines were provided.

Provision of respiratory protection guideline
during training

HYes
ENo

m Don'tknow

Figure 4.3: Provision of respiratory protection during guideline during training (n=204)

Figure 4.4 illustrates the percentage of healthcare profestsoand healthcare workers who
followed the template guidelines. The majority .@; n=83) of them did not indicate whether
they followed the guideline template (missing), va@s 21.6 %( n=45) indicated that they

followed the guideline template.
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Follow template guideline

M Yes
HNo

B Missing

Figure 4.4: Participants followed template guidelie (n=204)

Figure 4.5illustrates the extent of implementation of thepieatory protection programme at the
workplace. When participants were asked whetherrédspiratory protection programme was
designated at their workplaces, almost half (48; #%99) of the healthcare professionals and

healthcare workers were not aware that the regpyrgirotection programme was designated at
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their workplace, whereas 26.5 %( n=55) of them rgmb that the respiratory protection

programme was designated at their workplaces.

Respiratory protection programme designation
at workplace

W Yes

B No

» Don know

Figure 4.5: Respiratory protection programme desigation at workplace (n=204)

Designating a programme administrator for respiyatorotection programme must be timed
according to the training session conducted foltheare professionals and healthcare workers.
Figure 4.6 demonstrates when the programme administratorrégpiratory protection was

designated to healthcare professionals and hesadthvearkers. Approximately two thirds of the
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healthcare professionals and healthcare workersadidespond to this question. 3.9 %( n=8)

reported that they received prior training andsesliafter training.

Programme administrator designated

M Prior training
3.95%

7.35% M Priortotraining and

’ revised after training
1.96
W After training

mDon'tknow

W Missing

Figure 4.6: Designation of programme administratorin relation to training (n=204)

4.3 Medical Evaluation According to the OccupationbHealth and Safety Act

The Occupational Health and Safety Act (OHSA) regjliealthcare professionals and healthcare
workers to undergo medical evaluation before threyprmitted to wear the N95 respirator mask.

Table 4.2 illustrates the extent to which tH@HSA requirements were met among healthcare
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professionals and healthcare workers in the fivaltheare facilities in Tshwane district. The
majority of the respondents (65.69%; n=134) indidathat they did not undergo medical
evaluation for potential medical difficulties bedothey were permitted to wear the N95 respirator
mask, whereas 17.16 %( n=35) indicated that theyevweyaluated. Training of healthcare
professionals and healthcare workers with regarfit testing of the N95 respirator mask before
they are permitted to wear it is a requiremenhef®HSA. This study indicates that 6 %( n=12) of
the respondents went through training prior to gighre respirator, however the majority (84.8%;
n=173)) of the respondents did not respond toguestion. According to the OHSA, all healthcare
professionals and healthcare workers are requireidergo fit testing before they are permitted to
wear the N95 respirator mask. When the responaests asked if there was any employee in their
facility who was trained on how to perform fit tesf, 35.78%(n=73) of them indicated that there
was no one trained whereas 21.57%(n=44) indicétadthey had people who were trained. With
reference to the timing of fit testing in relatitm training sessions participants were asked about
the commencement of the fit testing of the N95 iraspr mask, 11.76%(n=24) indicated that they

commenced prior to training and 13.73%(n=28) convadrafter training.
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Table 4.2: Medical evaluation of the N95 respiratomask (n=204)

Variable n % frequency(f)
Medical difficulties with respirator before the introduction of | 204
N95 mask
Yes 17.16% 35
No 65.69% 134
Don't know 17.16% 35
When underwent medical evaluation for medical diffculties
with respirator use 204
Prior to training session 5.88% 12
Prior to training and revised after training 1.47% 3
After training session 6.86% 14
Don’'t know 0.98% 2
Missing 84.8% 173
Fit testing
Employee at work with fit test training
Yes 204 35.78% 73
No 21.57% 44
Don’t know 42.65% 87
Were they trained by the OHS hygienist
Yes 204 25.98% 53
No 22.06% 45
Don’t know 51.96% 106
Provision of fit testing before wearing a respirato mask
Yes 204 27.94% 57
No 52.94% 108
Don’t know 19.12% 39
Commence of fit testing
Prior to training session 204 11.76% 24
Prior to training and revised after training 2.94% 6
After training session 13.73% 28
Don’t know 1.96% 4
Missing 69.61% 142
Evaluate good fit of the N95 respiratory mask
Good 204 21.57% 44
Poor 57.35% 117
Missing 21.08% 43
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4.4 Practices When Using the N95 Respirator Mask

This section elicited the detail about wearing, mtenance, disposal and level of adherence to the
usage of the N95 respirator mask by healthcareepsadnals and healthcare workers in TB
healthcare settings. Multiple-choice types of questwere used to assess participants” knowledge
in relation to when the N95 respirator mask shdaddvorn. Four possible answers were given to
participants to choose from, participants coulad alsoose more than one option. Questions were
as follows (codes were allocated to answers faissitzal analysis).

e A- All the time within a shift

* B- When entering an isolation room

e C- When transporting a suspected or confirmed Tigzp&

* D- When in contact with an unmasked active patient

One third (33%; n=77) of the participants indicatldt they should wear the mask when entering
an isolation room, transporting a suspect or cordd TB patient and when in contact with an
unmasked active TB patient. Approximately 14 %@8)of the respondents indicated that the

N95 respirator mask should be worn constantly withshift. Refer to figure 4.7
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Care activities to wear the N95 respirator mask

Figure 4.7 Activities during which participants wea the N95 respirator mask (n=204)

Chi-square test was done to test whether thereavgagnificant difference between knowledge on
the fit-test of the N95 respirator mask and thegaty of healthcare professionals and healthcare
workers.Table 4.3indicates that there was no significant differemc&nowledge across the five

staff categories P-value of >0.05.

Table 4.3: Association between participants’ knowlége of fit test of the N95 respirator mask

(n=204)

Staff category Knowledge No Idea Missing Chi-square | P-value
Nurses 42(24.7%) 92(54.1%) 36(21.2%9.20 0.33
Physiotherapist 1(25%) 3(75%) 0

Doctors 1(20%) 3(60%) 1(20%)

General worker 0 13(76.5%) 46%)

Clerk 0 6(75%) 2(25%)
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4.5 Care, Maintenance and Disposal of the N95 Resgior Mask

Figure 4.8 demonstrates participants’ category reports orditigosal of the N95 respirator mask
in their facilities. The majority (70%; n=143) pérticipants reported that the disposal of the N95

respirator mask is treated as a health risk wadtieeir facilities.

Disposal of N95 rspirator mask treated as healthcare risk
waste

B No
B Missing

mYes

Figure 4.8 Disposal of the N95 respirator mask trdad as healthcare risk waste (n=204)

4.5.1 Participants’ rating of overall adherence the correct usage of the N95 respirator
mask

The health professionals and workers were askeat¢othe overall adherence to the correct usage

of the N95 respirator mask by the co-workers (dactaurses, physiotherapist, general workers
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and clerks) in the TB settings during the managerogpatients with suspected or confirmed TB
infection. Almost half (44.1%; n=90) of respondemated clerks as not adhering to the correct
usage of the N95 respirator mask; 38.2% (n=78gspondents rated nurses partially compliant.
Between 22% and 23% of respondents chose not totrep their co-workers’ compliance. This is

shown as missing data (n) below. Referable 4.4

Table 4.4: Participants’ rating of overall adherence to the coect usage of the N95

respirator mask (n=204)

Staff category Adherence Partial Non- Missing
adherence adherence (n)
Doctors 54(26,5%) 54(26,5%) 27(13,2%) 69
Nurses 60(29,4%) 78(38,2%) 20(9,8%) 46
General workers 25(12,3%) 74(36,3%) 59(28,9%) 46
Physiotherapists 46(22,6%) 51(25%:;) 45(22.1%) 62
Clerks 10(4,9%) 51(25%) 90(44,1%) 53

4.2 Conclusion

In this chapter data were analyzed and resultsepted. Each section and items of study
guestionnaire were analyzed and described in ddiaé questionnaire items were dealt with one
by one until they were completed, so that the dbjes of the research study could be met.
Statistical computer programme (Epi info versioh.3. 13/ 2008) was applied for the accuracy of

the study results. Frequency tables were used doride participants’ level of adherence to the

50



usage of the N95 respirator mask. The next chapi#r discuss the main findings,

recommendations, limitations and conclusion ofdtuely.
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CHAPTER FIVE

DISCUSSION OF FINDINGS, RECOMMENDATIONS, LIMITATION S AND
CONCLUSION

5.1 Introduction

In the previous chapter the results were presemiszbrding to the sections of the study

guestionnaire. In this chapter, the main findimgspmmendations, limitations and conclusions of
the study will be discussed. The results are dised in relation to the objectives of the study, so
that appropriate conclusion and recommendationdeamade. Recommendations are made with
reference to the findings of the study. The recomamaéons made focus on the improvement of
infection control measures in relation to the adhee to and usage of the N95 respirator mask
during the management of a patient with suspectedoofirmed TB infection in healthcare

facilities in the Tshwane district.

5.2 Discussion of Findings

The purpose of the study was to determine the adberto and usage of the N95 respirator mask

as TB control measures in healthcare facilitiethan Tshwane district during managing a patient

suspected or confirmed with TB infection. A 26-iteelf-administered questionnaire was used to

collect data in relation to the following objectsre
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5.2.1 Demographic and work profile

It was important to present the summary of demdgcagnd work profile, as it shows the numbers
and categories of participants, age category, veaperience as well as the type of the facilities
they worked in at the time of the study. It matledsy for the researcher to understand and to
assess which staff category among healthcare piofeds and workers were more exposed to
suspected or confirmed TB infections in the TBisg#. This study showed that, out of the 204
healthcare professionals and healthcare workersredgppnded in the study, the majority (83.33%)
participants were nursing staff, whereas physiaghists in the healthcare facility constituted the
lowest percentage (1.9%). Nursing staff are thgontg in the healthcare facilities than other
categories of staffs. Shimouchi, Hirota, Kota andi N2007) reported that, one of the activities
that expose a risk of development of TB in the waldce in Japan is nursing care management of
patients with suspected or confirmed TB infectiaviest participants fell in the age groups 31-40
(31.86%; n=65) and 41-50 (32.35; n=66) years. Mbam 50% of the healthcare professionals and
workers had six months to five years of work exgace in the healthcare facility. The majority

(65.5%; n=134) of the healthcare professionalsteadthcare workers work in a hospital setting.

With reference to isolation rooms, almost half (49%6100) of the participants reported that their
institutions had isolation rooms. Since M. tubeosig is carried in airborne particles, when a
person who has pulmonary or laryngeal TB diseaseglts, sneezes or shouts, M. tuberculosis
particles of approximately 1-5um remain spreadughomut a room for some time. Thus, persons
entering the room stand a high risk of inhalingafing droplets of nuclei containing M. TB.

Patients with suspected or confirmed TB diseasaldhoe placed in airborne infection isolation
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rooms. It is the requirement for healthcare facititanaging patients with suspected or confirmed
TB diseases to have airborne infection isolatioanto(Nakajima and Mori, 2001). Moreover,
healthcare facilities are required to have a féligctional infection prevention and control (IPC)
multi-disciplinary team. This team is responsilde dompliance, implementation and reviewing of
IPC policies. The majority (80.88%; n=165) of peigants reported that their institutions had an

infection prevention and control team.

5.2.2 Implementation of the respiratory protectigmogramme

The second objective of the study was to deterntiree implementation of the respiratory
protection programme for infection prevention awdtool. Almost half of the participants (48%)
did not know that, there was designated respirgbooyection programme in their place of work.
The implementation of the respiratory protectionmestly focused on protecting employees
against exposure to TB infection in the healthd¢acdities during the management of suspected or
confirmed TB patients. Results on implementatiom @iscussed according to OHS policy and

administration, medical evaluations and fit testing

5.2.2.1 OHS policy and administration

OHS policy and administrative data are an indicatothe effectiveness of control measures in
place to ensure that the healthcare professionads vaorkers are not overexposed during
management or curing of TB patients in the TB Inealte settings. Healthcare professionals and

healthcare workers managing patients suspectedrdirmed as having pulmonary TB infection
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are required to wear the N95 respirator mask in Tie settings (South African National

Tuberculosis Guideline, 2009). The South Africanc@mational Health Safety Act, 85 of 1993
(OHSA) requires that the entire TB healthcare sgétiimplement TB the respiratory protection
programme for the safety of healthcare professgoaatl workers. The administration programme
is all about preventing healthcare professionats warkers from being exposed to TB infection

and reducing the spread of TB infections by:

» Developing and implementing policies in the healtlecfacilities
* Monitoring and evaluating the implemented standards
» Developing staff training programmes

» Development of respiratory protection template dgiine) for training

The training includes the adherences, usage andatfiect selection of the N95 respirator mask
and the instruction on how to do proper fit testamgd medical evaluation of personnel. The
literature review in chapter two emphasises thalrfee training of healthcare professionals and
workers on fit testing and usage of the N95 respinmask. The results analysed have showed that,
most of participants (46%; n=95) reported thatrthacilities have written respiratory protection
policy. Approximately two thirds (73.53%; n=151) thfe healthcare professionals and healthcare
workers reported that they had not attended th@regery protection policy training. Only a small
portion (13.24%; n=28) of participants attended tilaning, whereas 1.9%(n=>5) did not indicate
whether they attended the training or not, of thad® attended the training approximately a
quarter (26.47%;n=45) of the respondents indicateat the respiratory protection guideline

(template) was provided during training, and 29.418%7) respondents reported that respiratory
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protection guideline (template) was not providediry the training sessions. Most participants
(44.1%; n=83) were not sure whether the guideliwese provided or not. These results give a
clear indication that the OHSA and the administratdf respiratory protection policy have been
neglected as protective measures for healthcarfegzionals and healthcare workers during the
management of TB patients. It remains the respdigibf the infection prevention and control

team to ensure that standard infection preventiwh @ntrol policies are implemented and that
healthcare facilities are complying (CDC, 2010)fettion prevention and control team is

responsible for the following.

» Making sure that policies are implemented andaaoessible to all healthcare staff

* Required facilities and equipment are availablertable compliance with the policies

» All clinical staff within their area of responsiityl have received relevant training

« Conduct infection prevention and control audited escommend.

* Reviewing policies and amendments according teeatiNational, Provincial professional

standards

5.2.2.2 Medical evaluations

Given that healthcare professionals and healthear&ers may experience breathing difficulties
when wearing the N95 respirator mask, OHSA requtheg all healthcare professionals and
healthcare workers undergo medical evaluation befbey are permitted to wear the N95
respirator mask. The study by Research and Eduncihnit (2005) in California recommends that

employers must provide their healthcare professsomad workers with medical evaluation before
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they are permitted to wear the N95 respirator miigdical evaluations must be performed before
fit testing the N95 respirator mask, or when hezlth professionals and healthcare workers wear
the N95 respirator mask for the first time. Southican National Tuberculosis Guideline (2009)
also requires healthcare facilities to implemenlicees on medical evaluation to all healthcare
professionals and workers, before they are perthittewear the N95 respirator mask during the
management of patients suspected or confirmed TBtlnfection. Respirators are used to protect
and prevent the wearer from inhaling M.TB airbopagticles although as mentioned earlier, they
can aggravate several physiological stresses orw#s especially the pulmonary and cardiac
system (Szeinuk, Beckett, Clark and Hailoo, 2000)is therefore important for healthcare
professional and healthcare workers to undergo cakdevaluation for potential medical
difficulties before they are permitted to wear tN85 respirator mask. The majority of the
participants (65.69%; n=134) who participated ie #tudy indicated that they did not undergo
medical evaluation for potential medical difficeli before they were permitted to wear the N95
respirator mask, whereas 17.16% (n=35) indicatad tthey were evaluated. This result indicates
poor compliance to the implementation of OHSA pekcby most of healthcare facilities in the
lines of management of suspected or confirmed TiBcted patients. It was evident that such

policies are not implemented in most facilities.

5.2.2.3 Fit testing

Fit testing is required before healthcare profess® and healthcare workers use the N95
respirator mask during the management of patientpexted or confirmed TB infection. To
achieve the highest level of respiratory protectauring the management of suspected or

confirmed TB infected patients, healthcare profassis and healthcare workers must have the
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knowledge of how to correctly fit the N95 respiratmask (CDC, 2010). The majority of
participants (57.37%; n=117) reported not havirggkhowledge of how to check a good fit testing
of the N95 respirator mask. The results thus etei¢chat majority of the healthcare professionals
and workers do not have the knowledge of perforngogd fit testing of the N95 respirator mask.
This implies that the healthcare professionalswaorkers are not adequately protected against TB
infection during the management of patients witepgeted or confirmed TB infection in the TB
settings. The healthcare facility must allocate umlifjed OHS hygienist to train healthcare
professionals and healthcare workers, on how tgabml fit testing before they can use the N95
respirator mask. The purpose of the fit testin iglentify the specific make, model, style andesiz
of the N95 respirator mask that is best suitedtferhealthcare professional and healthcare workers

(Research and Education Unit, 2005).

5.2.3 Practices when using the N95 respirator mask

Adherence to the usage of the N95 respirator nmske key variable in this study. The results
showed that participants have the knowledge reggrie usage of the N95 respirator mask when
managing suspected or confirmed TB patients. Wieaticipants were asked about the activities
during which they wear the N95 respirator mask, ¢med (33%;n=77) of the participants
indicated that they should wear the mask when mgtan isolation room, transporting a suspect or
confirmed TB patient and when in contact with amasked active TB patient. Approximately
149%(n=33) of the respondents indicated that the N@pirator mask should be worn full time
within the shift. They further indicated that atis are provided with surgical masks. Essentially
all suspected or confirmed TB patients who cougbrmeze should be provided with the surgical

mask. With regards to disposal, majority of pgoaats (56%;n=113) reported that their facilities
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have written policies for discarding and safe dsgpoof the N95 respirator mask. On the other
hand the majority (82%; n=166) of the participaalso indicated that the disposal of the N95
respirator mask is treated as a healthcare riskewdsis result indicates that the majority of the

facilities are adhering to good practices including disposal of the N95 respirator mask.

TB transmission may occur when suspected or cosfirfiB infected patients are not promptly
identified and preventative measures are not pyplace. To ensure the safe use of the N95
respirator mask, the healthcare facility must havevritten respiratory protection programme
policy with specific conditions for the workplacacamust be adhered to by everyone working in
the TB settings (Research and Education Unit, 2088herence and compliance to the respiratory
protection programme in the TB setting can be lyiggdneficial. The Centre for Disease Control
and Prevention emphasises that strict implememtagforespirator protection programme in the
healthcare setting will greatly reduce the exposuirehealthcare professionals and healthcare
workers to airborne infections, serious illnessdeath. In addition, high level of training and
experience is needed to execute an effective eepyr protection programme. The respiratory
protection programme will depend on the complewityhealthcare setting, type of patients, their
infectious status and type of N95 respirator m&RE, 2010). The study also found that there
was no significant difference between the knowled§eN95 and the actual usage of the N95

across the five categories of health workers, Revaf >0.05.
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5.3 Limitations

There were some limitations to this study; oneheflimitations is that the researcher collected the
age category and years of experience in groupsdosdtal data) therefore the mean and standard
deviation of these two variables cannot be comput€dere was scanty information in most of
literature articles studied in relation to the agimee, usage and handling of the N95 respirator
mask. Limited information in the literature studlimmade it difficult for the researcher to gather

more information and to discuss the study resulthis context.

5.4 Recommendations

The study showed that there were several problentisei adherence to and the usage of the N95
respirator mask in healthcare settings. The recamdatéeons focus on the improving the adherence
to and usage of the N95 respirator mask in heakhfacilities in the Tshwane district and
reducing the risk of M-TB transmission to healtlecgrofessionals and workers during the
management of suspected or confirmed TB patienthenTB settings. The recommendations

made below were based on the findings from thidystu

5.4.1 General recommendations

It is recommended that the Department of Health pittma specific policy and standard
operational procedures for the usage of the N9pinssr mask as the TB control measure; and

that such policy must be made compulsory to all hiealthcare facilities. To intensify the
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monitoring of companies who are in tender with tBepartment of Health, which are
manufacturing and supplying the N95 respirator reaskthe healthcare facilities (hospitals and
clinics). Companies that are on tender must haee QHSA certificate that permits them to
manufacture or to supply N95 respirator masks. s Mill ensure a standardised type of N95

respirator masks to be used by healthcare profealsiand workers in the TB healthcare settings.

A fit testing check should be performed each anerevime when the N95 respirator mask is
worn, personnel should not be allowed to enteloananage suspected or confirmed TB patients

until a satisfactory fit testing check is achieved.

Additionally, visitors entering the isolation rooon area used by patients who have suspected or
confirmed TB infection should be provided with 1R85 respirator mask, and should be instructed
by a trained healthcare professional or workeh& TB settings. Patients who have suspected or
confirmed TB infection with an active cough and esree should also be masked with surgical
masks as soon as identified and be moved to aatisolroom with good ventilation or room with

open windows and door closed.

5.4.2 Recommendations for management

Healthcare professionals and workers working witbpected or confirmed TB patient should be
provided with the N95 respirator mask. There isead for the healthcare facilities managers to
introduce the policy compelling healthcare profesals and workers to undergo medical

evaluation for potential medical difficulties bedothey are permitted to use the N95 respirator
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mask in the TB healthcare settings. Furthermoreff sthould be work-shopped about the
importance of medical evaluations and the use & NO5 respirator mask. Healthcare
professionals and workers using the N95 respinatask in the TB healthcare settings should be
included in respiratory protection programmes assigning of responsibility, training and fit

testing of the N95 respirator mask. For healthgafessionals and workers to adhere to the

correct usage of the N95 respirator mask the fafigunust be in place:

e There should be a designated person with suffidi@atwledge who must be given the
responsibility to manage or oversee the usageeoNBb respirator mask in the facility

* There must be standard operational procedurehiéousage of the N95 respirator mask by
healthcare professionals and workers in the TBngstt

e Continuous induction and in-service training of IHezare professionals and workers
according to the usage of the respirator mask

» OHS trained personnel to perform fit testing of &5 respirator mask

* Inspection and maintenance of the N95 respiratoaskmaccording to manufacturer’'s
instructions

» Periodic evaluation of the respiratory protectiamgpamme must take place within the

healthcare facilities

The N95 respirator mask is a disposable itens, & single use item, meaning that the wearer must
wear it once when managing the patient and mustidearded thereafter. Re-using of the N95
respirator mask can expose healthcare workersher obfections that are transmitted through

droplets or contact. The N95 respirator masksragarded as patient’s used items, therefore it
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must treated as a healthcare risk waste and didgasa healthcare risk waste bin (bin with red

plastic liner and lid to close).

5.4.5 Recommendations for practice

* The Gauteng Department of Health should monitoreraduate the implementations of the
written respiratory protection programme policies dil the healthcare facilities in the
Tshwane district

* Newly appointed healthcare professionals and hesiéh workers should undergo an
induction programme for respiratory protection pesgme on the usage of the N95
respirator mask

» Healthcare professionals and healthcare workers tdnge undergone the respiratory
protection induction course should be provided vatlsigned acknowledgement of their
course

» Gauteng Department of Health should provide a statsed type of the N95 respirator
mask that must be used by all healthcare facilities

» Healthcare facilities must develop and implemernittem worksite specific procedures for
proper N95 respirator use, care and maintenance

* Respirator protection programme for use of the N&pirator mask must be regularly re-
evaluated to ensure that it is up to date and @ffeavhile considering the following:

0 The type of N95 respirator used or alternatives
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= Healthcare facilities must select a less toxic mateand comfortable N95
respirator mask to be used by healthcare profesisiaand healthcare workers
in the healthcare settings
0 Healthcare professionals and healthcare worketipation in the programme
» Proper fitting of the N95 respirator mask
= Correctly selected due to the hazardous condititbrad the healthcare
professionals and healthcare workers are exposed to
=  Worn properly and used when needed
» Maintained correctly
o Periodic reviewing the programme
» Reviewing of the respiratory protection programroedetermine whether
the correct N95 respirator mask is used and waspepty
= Whether the respiratory protection programme netedde changed or

updated

5.4.6 Recommendations for further study

There were not enough articles to review for thislg, most of articles gathered were repeating
themselves, and some articles were not relevathtetstudy, this made it difficult to compare the

specific results with others which could have bfemd in similar settings. It is recommended that
the study on adherence to and the usage of tha@épirator mask as a TB control measure in the

healthcare facilities to be researched in futuretirer health centres .
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5.5 Conclusion

Successful protection of healthcare workers fromtra@ting M-TB in the TB healthcare facilities

depends on effective implementation of a respiyapwotection programme and the correct usage
of the N95 respirator mask. Medical evaluation ecrrusage of the N95 respirator masks and
personnel training are also crucial to the succkssfplementation of the respiratory protection

programmes. Recommendations are made to improvereute to the usage of the N95 respirator
mask by both healthcare professionals and workeringl the management of suspected or
confirmed TB patients in the TB settings. The firgh of this study can be used as a basis for
policy recommendations related to TB respiratomytgetion with the usage of the N95 respirator

mask strategy in the TB healthcare settings infgtevane district.
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ANNEXURES
Annexure A
QUESTIONNAIRE

SECTION A -DEMOGRAPHIC AND WORKPLACE DATA

Infection prevention and control facility basediaiional analysis.
INSTRUCTIONS

* Answer all questions.
« Fill in the information, using¥” where appropriate.

1. INDICATE YOUR CATEGORY

Nurse ] indicate category

Physiotherapist ]
Doctor ]
General worker [
Clerks L]

2. INDICATE YOUR AGE CATEGORY.

20-30 years [] 31-40 )@arD
41-50 years [] >50 years []

3. HOW MANY YEARS HAVE YOU BEEN WORKING IN THIS TB FACILITY?

6 months -5 years ] 06 -10 years|:| 11- 15 years ]

16-20 years [] 21-25 years [] > 25 yearsD

71



4. COMPLETE YOUR FACILITY DETAILS BELOW

4.1 Type of the facility

] Hospital [ clinic
4.2 Does the facility have dedicated isolation redar the management of TB patients?
[ ves 1 no

4.3 Does the facility have infection prevention @odtrol team?

D Yes D No DDon’t know

SECTION B OHS POLICY AND ADMINISTRATION

5.1

5.2

5.3

5.4

Provide details about the respiratory protection pdicy and programme administration

Does your work facility have a written respiratgmetection policy?

D Yes [] no |:| Don't know

Have you undergone training in respiratory proteci

l:‘ Yes l:‘ no

If yes was the respiratory-protection template dgiline) provided during your training?

I:IYes I:I no I:I Don't know

If yes do you follow the template (given to you) fespiratory protection?

[] Yes [] no
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5.5

5.6

6.1

6.2

Has a program administrator for the respiratoryigrtion program been designated for your work
facility?

D Yes D no D Don't know

If yes respond to 5.6 below.

When was the program administrator designated?

|:| Prior to your training session.
|:| Prior to your training session and revised aftertthining session
|:| After your training session

|:| Don't know

Provide details about medical evaluation

Have you been evaluated for potential medical diffies with respirator use before you were
permitted to wear the N95 respirator mask?

I:IYes |:| No |:| Don't know

If yes when did you undergo medical evaluationgotential medical difficulties with respirator
use?

|:| Prior to your training session.
|:| Prior to your training session and revised aftertthining session

|:| After your training session
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7.1

7.2

7.3

7.4

7.5

|:| Don't know

Provide details aboutfit-testing

Do you currently have at least one employee at yaark facility who is trained to perform fit
testing?

|:| Yes |:| No |:| Don't know

If yes, was this individual trained by the OHS lgmst at this training?

D Yes |:| No D Don't know

Have you been provided with fit-testing before yeere permitted to wear a respirator mask?

I:I Yes |:|NO |:| Don't know

If yes when was fit-testing commenced?

|:| Prior to your training session
|:| Prior to your training session and revised aftertthining session.
|:| After your training session.

|:| Don't know

In general, how do you check for a good fit of M@5 respiratory mask

(D TSTT o3 | o 1
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SECTION C: PRACTICES WHEN USING N95 REPIRATOR MASK.

8.1

8.2

8.3

8.4

8.5

9.1

Provide details about the wearingof N95 respirator masks.

When should the N 95 respirator mask be worn? Yau tick more than one box.

|:| All the time within a shift D when entering an isolation room when transporting

suspected or confirmed TB pati&' when in contact with an unmasked active TB patient

During which care activity do you wear the N95 riesjor mask? List

Is the family of the TB patient required to weag th95 respirator mask?

DYes |:|No

If yes, is there a designated person assisting (tesfamily) with fit testing?

|:|Yes |:|No

Are active TB patients in your facility requiredwear N95 respirator mask?

|:| Yes |:| No

Give a reason for YOUT FESPONSE .......viu it e et e ee e e e maene
Provide details aboutcare, maintenance and disposal

Does your work place have a guideline for mainteraand care of your N-95 respirator mask?

D
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|:| Yes |:| No

9.2 If YES QIVE TELAIIS. .. ...t e

Does your workplace have guidelines on how you khdispose N95 respirator mask?

|:| Yes I:I No

If yes, how do you diSpOoSe YOUr MASK? ....... oot e e e

9.3
Is the disposal of N95 respirator mask treatedeadttn care risk waste
|:| Yes I:I No
Give reasons fOr YOUI FESPONSE ... ...iuiieiie e ettt e e e e e e eaaaees
9.4. How would you rate the overall adherence ® d¢brrect usage of N95 respirator
Mask, by the following healthcare professional amikers?
Staff category Adherence Partially adhere Non ety
Doctors

Nursing staff (all categories)

General workers

Physiotherapist

Clerks

Thank you for your kind co-operation
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Annexure B

Faculffy of [ leaifh Sciences

Medical Schooi, 7 fork Road, Yarkiown, 2193
Fa: 011) 747-2112

Teb (HM1717-2075/6

Plafzrenca: Ms 1ania van Leeve
E-mail: fania.vanlec ve@.wits.ac.za
0« February 2010

Person Mo: 3286472

PAG

M WK Malebati
2928 Unt D EXT S
Temba

C D407 )

South Africa

Dear Mr Malebati

Master of Science in Mursing: Approval of Title

We have pleasure in advising that your proposal eniitled “Adherence 0 and usage oi the N95 dis posable
respirator mask as a TB control measuie in the health care facilities in the Tshwane District” has been approved.
Please nofe that any amendmenis to this tiife have to be endorsed by the Faculiy’s higher degre 38 commiitee

and formally approved.

Yours sincerely

Mrs Sandra Benn
Facully Registrar
Facully of Health Sciences
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Anexure C

JHIYE

Eas s

Division of the Deputy Reg

5
i

MM AN RESEARCH ETHICS COw WMIVETRE (MEIFICALY

> sl ds
chati

Ri4/4% Willian Khabe Mal

CLREARANCE CERTIFICATE : Me90886
PROJECT #dherence to and useage of the MI3 Disposal

Respirator Mask a5 2 T Control Measures
in Health Care Facilities in the Trhwane
Disirict

INVESTICATORS Wiltiam Khabe Malebati,
DEPARTMENT 5 Diepartinent of Nursing Educatio 1
DATE COMSIDERED 09.08.28

DECISION OF THE COMMITTER Approved unconditionally

Unless ofherwise speeified this cthical clearance is valid for 5 vears and mav be penewed WG
application.

DATE 2009/12/01 ' CHAIRPERSON ... 0050 7
' (Professor PE Cfé..it()n-Jones]

*Guidelines for written “informed consunt’ attached where applicable

cc: Supervisor : Prof I Bruce!

DECLARATION OF INVESTIGATOR(S)

To be completed in duplicate and OMN E*}COPY returnad to the Secretary at Room 10004, 10th Floa
Senate House, University.

I/We fully understand the conditions prider which T am/we are authorized to carry out the abovemer tioned
research and T/we guarantes to ensure compliance with these conditions. Should any leparture 1o b
contemplated from the research procedu‘rre as approved I/we undertake 1o resubmit the protocol to € e
Commitiee. [ agree to a completion af 2 vearly progress report.

PLEASE QUOTE THE PROTOCOL NUMBER IN ALL ENQUIR IS, .
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Annexure D

Umnyango wezempilo ne Kuthuthukiswa Kemphakathi
Lefapha fa Maphelo le Tshebeletso ie Nisheisopele ya Sechaba
N Department of Health and Social Development
@Bepamemem van Gesondheid en Maatskaplike Ontwikkeling

Enquiries : M van Niekerk
Tel : (012)303-9038
12 February 2010
ATTENTION : DR. MADUNA
CHIEF DIRECTOR
Ce 2 MS MOSHEBI
HRM
FROM : MRS. M VAN NIEKERK
HRD
RE : PERMISSION FOR MR. MALEBETI TO DO HIS MASTERS
' DEGREE:

ADHERENCE TO AND STATE OF THE N95 DISPOSABLE RESPIRATOR MASK AS A
TB CONTROL MEASURE IN HEALTHCARE FACILITIES IN THE TSHWANE
DISTRIDTRES EARCH

Could you please asses the above mentioned request to consider for permission?

Ethical approval has been given.

egion working with Dr. Venter

Mr. Malebati is the infection control officer (AD) for the

Ms. Moshebl D Maduna

/;f/'ﬁ‘/%/ﬁ@/{? \

Permission granted / — —petgramtetl.

79



Annexure E

Dear prospective participant.

My name is William Khabe Malebati. | am currently registered as a student at the University of
the Witwatersrand in the department of Nursing Education for the degree of Master of Sciencein
Nursing . As part of my studies, | am conducting a research study about the adherence to and
usage of the N95 respirator mask as a TB control measure in the heathcare facilities in Tshwane
district. | have obtained permission from the Gauteng Department of Health and ethical approval
for this study from the University of Witwatersrand Human Research Ethics Committee. As a
healthcare professional working in a TB setting | would like to invite you to participate in this
study.

I would appreciate it if you would complete a questionnaire, which will take approximately 30
minutes of your time. The questionnaire is divided in three sections.

Section A: Is about your present work situations

Section B: Is about Occupational Health and Safety Act policies on the usage of the N95
respirator mask and respiratory-protection.

Section C: |s about your experiences in using the N95 respirator mask.

All the information provided would be treated in confidence. You are not required to provide
your name or any personal information on the questionnaire. If you do not wish to participate or
wish to withdraw from the study at any point, you may do so without negative consequences to
you or your workplace. If you agree to participate kindly complete the questionnaire and place it
in the box provided in your work unit.

There will be no direct benefits to you, should you participate in the study, but the information
collected may be helpful to improve the usefulness of the N95 respirator mask.

Should you require any further information regarding the study or about your rights as a study
participant please fed freeto contact me on the details supplied below.

Yours Sincerely
William Khabe Malebati

E-mail; William.mal ebati @gauteng.qgov.za
Tell 012 303 9047. Cell 082 3328 501
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