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ABSTRACT

Background

Intubated patients with a high tracheal tube cuff pressure (CP) are at risk of developing
tracheal or subglottic stenosis. Recently an increasing number of patients have presented to
our hospital with these complications.

Objectives

To determine the frequency of tracheal tube cuff pressure measurements (CPM), the range of
CP and explore nursing knowledge regarding CP monitoring.

Methods

Frequency of CPM was assessed using a prospective intensive care unit (ICU) chart review.
An interventional component of CPM was performed next. Finally a self-administered
questionnaire was completed by nurses.

Results

Chart reviews and CPM were completed on 304 charts from 61 patients. Patients’ ages
ranged from one to 71 years, with a male preponderance (1.5:1). Eighty seven percent of
charts did not have a documented CPM and only 12 charts had at least one measurement per
shift. Only 17% of CP were within the recommended range, with 59% being low.

The nursing questionnaire was administered to 75 professional nurses with a response rate of
51%. Intensive care nursing experience ranged from 3 to 35 years with 92% being critical
care trained. Seventy two percent of respondents reported measuring CP at least once per
shift and knew the recommended cuff pressure range. Almost all respondents (94%) knew of
at least one complication of abnormal CP.

Conclusion

Current practice requires urgent revision. Development of a nursing guideline together with
in-service training may improve compliance with CPM and potentially decrease
complications that arise from abnormal cuff pressures.
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ARTICLE FOR SUBMISSION

Tracheal tube cuff pressure monitoring: Assessing current practice in
critically ill patients at Chris Hani Baragwanath Academic Hospital
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FCPAED (SA), MMed (Wits), PhD (Wits), Cert Endocrinology and Metabolism (Paeds)

Introduction

Cuffed tracheal tubes are used to prevent loss of tidal volume during positive pressure
ventilation, minimize pulmonary aspiration of gastric and oral secretions, facilitate
respiratory monitoring and, in the paediatric population, additionally decrease the need for
repeated laryngoscopy due to incorrect tube size %!

These goals are achieved by appropriate cuff inflation. Cuff pressure (CP) should be above
25¢cmH:20 to prevent aspiration and below 30cmH20 to avoid damage to surrounding
structures.!*>1 Obstruction to blood flow occurs when CP exceeds capillary perfusion pressure
(CPP), resulting in ischaemia of the tracheal mucosa. Impedance to flow occurs at CP
>30cmH20, with total obstruction of flow >50cmH20 in normotensive adult patients.’! No
paediatric studies have been done to assess CPP nor CP at which tracheal capillary blood
flow is impeded. The extent of damage from increased CP is related to absolute pressure
exerted by the cuff as well as the duration of exertion of this pressure (with damage to
mucosa occurring within 15 minutes of exposure to high pressures), with a greater
contribution being from the absolute pressure.”*! A wide range of injuries result from high
CP, ranging from mucosal ulceration to trachea-oesophageal fistula.©>” Low cuff pressures
also have associated risks including the development of ventilator associated pneumonia
secondary to aspiration and compromised ventilation as a consequence of loss of positive
pressure. (1

Internationally accepted consensus guidelines for optimal CP range and frequency of cuff
pressure monitoring (CPM) are lacking."®! A local nursing guideline suggests a range of 25 —
30cmH20.1"" The American Heart Association Pediatric Advanced Life Support 2015
guidelines recommends the use of the manufacturers specification for appropriate cuff
pressure in children under nine years and suggests a reference range of 20-25¢cmH20.[!!

CP should be measured using a manometer or pressure transducer, as other techniques such
as digital palpation and minimal leak technique (MLT) in isolation have been shown, in both
adult and paediatric patients, to result in CP outside the recommended range.['>14 If
pressures above 30cmH20 are required to achieve an adequate seal, the tracheal tube is likely
to be too small and replacement is recommended.!'”!

Ideally, pressures should be monitored continuously using pressure transducers and
displaying pressure on a monitor.!'*!7l This may allow rapid adjustments to prevent time-
dependant pressure complications such as mucosal injury.[®l Newer tracheal tubes may
provide an alternative to prevent complications by use of foam rubber cuffs which exert
lower pressures, or cuffs with pressure relief valves or pressure safety balloons.!%™In third
world settings, where lack of resources may preclude this, the alternative is intermittent
measurement of cuff pressures, preferably 6 hourly ') A South African nursing guideline,
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suggests that cuff pressure should be measured once per shift (every 12hours), which is
equivalent to twice daily, so this would be an acceptable minimum of recommended
standards.""%! Pressures should be adjusted to achieve an adequate seal while keeping
pressures within the recommended safety limits.[10-2%]

Numerous studies have shown that cuff pressure monitoring is inadequate and cuff
pressures are often higher than recommended.?>?21 Other studies have shown cuff pressure
measurements are still not routinely performed.!**?* To avoid complications of over
inflation, cuff pressures need to be measured and documented regularly and routinely.
This requires staft awareness regarding care of cuffed tubes. Studies performed both locally
and internationally highlight the lack of awareness, and misconceptions around endotracheal
tube cuff pressures amongst staff in certain intensive care units.[?>2 In centres where cuff
pressure awareness is high, there is still significant heterogeneity pertaining to optimal target
pressures and frequency of monitoring. 17!

Given the lack of standardization in CPM, we undertook to investigate current practice
regarding the monitoring of endotracheal/tracheostomy tube CP in our ICU. The objectives
were threefold, including assessment of the frequency of CPM per day, determining if CP
were within the recommended nursing guideline ranges by measurements made by the
investigator and exploring nurses’ knowledge regarding CP monitoring. CP were adjusted to
be within the acceptable range, if the principle investigators measurement was found to be
outside this range.

[10,20,25]

Methods
Methods for chart review and cuff pressure measurements

A prospective cross-sectional chart review and interventional study of CP measurements
was done at the Chris Hani Baragwanath Academic Hospital (CHBAH) Main ICU which is a
combined adult and paediatric multidisciplinary ICU. Ethical approval was obtained from the
Human Research Ethics Committee (HREC) at the University of the Witwatersrand
(clearance number M160473). Informed consent and assent, as applicable, was obtained.
Consent was initially obtained from next kin, and then from patient once extubated and
competent to do so.

The study period extended from 12 June 2017 to 31 July 2017. All patients who had a
cuffed tracheal tube in situ for 24 hours were included, while patients who had the cuff
deflated intentionally were excluded. In consultation with a statistician, a sample size of 400
patient-days (including both adult and paediatric patients), based on expected bed occupancy
and intubation rate. This would yield a precision of 5.3%, was deemed adequate for this
study.1#l

Demographic data, diagnostic categories and endotracheal/tracheostomy tube type and size
were recorded. Frequency of cuff pressure monitoring was documented daily (CPMd) on a
data collection form and captured electronically. Additionally, an independent CPM was
performed by the investigator (CPMa). If this CPM was found to be outside the
recommended ranges, an intervention was done using the manometer to correct the pressure,
as it would be unethical not to adjust to normal rline anges if outside recommended ranges.
Paediatric patients were separated into two groups: those under nine and those over nine, due
to differences in recommended CP ranges. The range utilised for the purpose of the study was
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25 to 30cmH20 for patients nine years of age and older, and for those under nine years of
age, 20 to 25cmH20.'%111 All data was de-identified prior to analysis.

The CP was measured using an aneroid manometer made by Covidien, called a hand
pressure gauge and the unit of measurement of pressure was cmH20. The manometer had a
pressure gauge, with a bulb for inflation, a red button for deflation and a piece of tubing to
connect the manometer to the bulb of the cuff of the tube. A new factory-calibrated
manometer was used as per manufacturer’s specifications by a single operator after
appropriate training. The manometer gauge reads the pressure and the bulb and deflation
buttons are used to adjust the pressure.

Methods for nursing questionnaire

A voluntary, anonymous questionnaire was distributed to the entire professional nursing
compliment present in the ICU over a two-week period. The maximum number of nursing
staff during the study period was estimated to be approximately 96, of which the total number
of nurses was divided into four groups according to their shift allocation. The expected
response rate for completion of questionnaires was predicted to be 80% thus the sample size
anticipated was 76. The questionnaire was administered to each group once only and the
questionnaire was collected within eight hours to minimise bias. Consent was implied by
return of a completed questionnaire. The nursing questionnaire (NQ) collected information
regarding demographics, education regarding cuff pressure monitoring, current practice as
reported by the respondents and basic knowledge regarding CP. They were asked to place the
completed questionnaire in a sealed box in the nurses’ tearoom before the end of the shift.

Data analysis was carried out in Statistica version 13 (Statsoft, USA). Descriptive analysis
of the categorical data was carried out by frequency and percentage tabulation, and illustrated
by means of bar charts. Continuous variables were described using means and standard
deviations. Linear regression was used to determine if the presence of the investigator in the
unit over time introduced CPM bias. A p-value <0.05 was considered statistically significant.

Results
Results for chart review and cuff pressure measurements

A total of 304 ICU charts from 61 patients were reviewed and cuff pressures were
measured. Two patients were excluded due to refusal to consent. Patients were predominantly
adults and 61% were male. Only four paediatric patients under the age of nine were included
(Figure 1). From these four patients 15 ICU charts were available for review. See table 1 for
demographic data.

Chart review revealed no documented CPMd in 264 (87%) charts (Figure 2). Only 12
charts (4%) had a CPMd at least once per 12-hour shift as suggested by guidelines.

Investigator measurement of cuff pressures (CPMa) revealed that 83% (252/304) of the
measurements were out of the recommended ranges (Figure 3).

Results for nursing questionnaire

The overall response rate of the NQ was 51% (38/75). Questions were interpreted
individually and, since some respondents did not answer all questions, the total numbers are
not 38 in all instances. All respondents were professional nurses and 92% (35/38) were
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critical care certified. Only one respondent was not a permanent staff member. The mean ICU
experience was 14.8 years (SD+8.6). Eight respondents did not state their number of years of
ICU experience, with 87% (26/30) having >Syears of ICU experience.

CP monitoring education was received by 76% of respondents. Knowledge of existing CP
monitoring guidelines was reported by 62% (23/37) of respondents. Only 53% (20/38)
reported routinely measuring cuff pressures. When asked how frequently they measured cuff
pressures, 34% did not respond. Of the remainder, 48% (18/38) of the respondents reported
measuring at least twice per day, 8% (3/38) measured once per day and 10% (4/38) measured
at their own discretion.

In response to the method of CPM, 93% (25/27) indicated the use of a manometer, while
11 respondents did not answer the question. The local nursing CPM guideline range (25 —
30cmH20) was reported by 68% (26/38) of the respondents, however only seven knew the
correct unit of measurement. Ninety five percent (35/37) of respondents were aware of
complications of a low CP. Displacement or dislodgement of the tube was reported as a
complication by 60% (22/37) of respondents. Two respondents did not answer the question
regarding complications of high CP. The remaining respondents were aware of complications
of a high CP.

Discussion

It is important to maintain cuff pressures within the recommended range and to prevent
patient morbidity and mortality due to the complications of abnormal CPM outside these
ranges.[*%27] Our data shows only a minority (17%) of CP measurements were within the
recommended range. This places the majority of our patients at risk for preventable
complications and this trend holds true for both adult and paediatric patients. A survey
conducted in Cape Town as well as an international study also showed low rates of CPM,
which may be a reflection of the lack of international consensus guidelines for CPM.[2+28]

The first arm of the study was a chart review to assess frequency of CPM documented on
patient’s charts in a 24-hour period. The review showed that the vast majority (87%) of
patients had not had any CPM documented. Of the 40 charts with pressures monitored, only
19 (6%) had measurements done more than twice per 24-hour period, as recommended by
local guidelines. However, as the national nursing guideline recommends one reading per
shift, we further analyzed these charts and found that in patients with multiple readings only
12 (4%) had readings done at least once per shift. A 2004 Polish study showed that cuff
pressure measurements were not done routinely in their controlled units.?*! A similar study
done in Cape Town, South Africa showed only 15% of patients had readings done twice
daily, with CP monitors used in 38% of their patients.[?*! Of note in our study, nurses
documented the CP they set rather than the reading they got when they measured the CP, so
the number of inappropriate readings found by nurses could not be determined.

For the interventional arm of the study, CPMa were done on each patient with every chart
review to determine if the CP was within the acceptable range (refer to the methods
section)."*!!1 Only 17% (52/304) were within the accepted range, with the majority (59%)
being low. However if we used the reference range cited in international studies (20 -
30cmHz0), the number of CPMa within the acceptable range improved to 36%. 1%
Unfortunately an acceptable range for CP has yet to be validated, hence the heterogeneity in
reporting locally and abroad, with some papers only stating an upper limit of pressure,
commonly referenced as 30cmH20.1%>2% These results highlight the importance of regular
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CPM, as 83% of our measurements were outside the target range, placing 83% of patients at
risk for complications from inappropriate CP.

Since CPM is largely carried out by the nursing staff, it is imperative that they have a
working knowledge of CP monitoring. With this in mind, a nursing questionnaire was
administered to the nursing staff of our ICU. The response rate was only 51% (38/75) which
may represent a reflection of the poor CPM practice found in the first part of the study.
Demographics revealed a highly qualified and experienced group of nurses. Despite this, the
knowledge of CPM and the practice of CPM documentation were both low. Two thirds of
respondents shared the misconception that the cuff of an endotracheal tube serves the
function of keeping the tube in place, and cited tube dislodgement as a complication of low
CP. A similar observation was made in the study by Mol et al.[*®! The overall awareness of
complications of abnormal CP was high (>90%). A questionnaire done at a Flemish
conference in 2014, yielded similar results: 80% of respondents had ICU degrees and 50%
had >10years of experience, with 66% not knowing the CP range and a high number of
respondents having awareness of complications.!*! This implies a gap in knowledge, and in
respondents who have some knowledge, a gap between knowledge and its application; which
has been well described in the nursing fraternity.*®! Numerous barriers exist which may
explain current practice. We postulate a lack of a unit-specific evidenced-based guidelines on
tracheal tube care, a lack of resources (insufficient number of manometers) and poor access
to necessary equipment (manometers not at the bedside) as possible reasons. Only 76% of
respondents reported receiving education on CPM, another significant barrier. While
formulating and implementing an evidence-based guideline for our ICU may raise awareness
regarding CPM, studies have shown that implementing protocols/guidelines are insufficient
to reduce complications without ongoing educational programs to improve knowledge.[*!!

Limitations of this study included a poor response rate to the NQ, with the result that the
information gained was not truly representative of the nursing workforce. The questionnaire
had not been piloted or validated which may have added to the value of the results obtained.
Although the study period was extended, the calculated sample size to achieve a precision of
5.3% was not reached due to a lower than predicted bed occupancy rate as well as intubation
rate during the study period. This reduced the power of the study, however the study still
yields useful insights into our practice or lack thereof and provides the basis for changing
current practice. There was a concern for introducing bias as the study progressed and the
investigator was seen performing CPM in the unit resulting in change in practice. Therefore,
a linear regression was performed and revealed no significant change in practice of CPM over
the study period (p=0.23).

Conclusion

Assessment of current practice revealed that CPM is not routinely done. ICU nurses have a
basic knowledge regarding CPM and risks of abnormal CP. This knowledge has not
translated into practice. Although local best practice guidelines are available, an institution
specific guideline together with ongoing in-service training will improve knowledge and
awareness amongst nursing staff which may result in better tracheal tube care. Improved
awareness and education to perform regular CPM can mitigate complications and improve
patient outcomes in our ICU.
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Table 1. Patient demographics according to the adult and paediatric groups (9-18 years and

<9 years)

All Adult Paediatric patients

(218 years) (<18 years)
<9vyears* | 9-17 years

Patients, n (%) 61(100) 53 (87) 4(7) 4 (7)
Charts, n 304 251 15 38
Age in years: meanzSD 391174 434114 4+2.6 16%1.26
Weight in Kg: meanSD 71.5121 76.7£15.5 18+7.1 5514.7
Sex, % male 61 53 5 3
Diagnostic Category n:
Trauma 26 24 2 0
Medical 20 16 1 3
Surgical 13 11 1 1
Othert 2 2 0 0

* Recommended CP range of 20 to 25cmH20 in <9 years

tOrthopaedic x1, Obstetrics x1
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Total number of
patients
N =167
I I
109 adult patients were 58 paediatric patients were
screened screened
58 met inclusion 5 met inclusion
51 excluded criteria criteria |_A 53 excluded
57 included 4 included
(1 refused consent) (1 refused consent)
289 Adult charts 15 Paediatric charts
included for review included for review

Figure 1. Flow diagram illustrating adult and paediatric patient recruitment, patient numbers
and charts reviewed
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APPENDIX A — APPROVED PROTOCOL

1. Introduction

Tracheal tube cuff pressure monitoring should be routine in all patients intubated with a cuffed
tube, both endotracheal tubes as well as tracheostomy tubes.!) Tracheal tube cuff pressure
monitoring is carried out by the nursing staff in Intensive Care Units (ICU). | will be conducting a
study at the Chris Hani Baragwanath Academic Hospital (CHBAH) Main ICU to assess how frequently
our patients’ cuff pressures are being monitored, if patients’ cuff pressures are in the recommended

range and to assess the nursing staffs’ basic knowledge regarding cuff pressure monitoring.

This study was triggered by the fact that there are seemingly a high number of patients presenting to
our hospital’s ENT department with tracheal or subglottic stenosis. A major risk factor for developing
these conditions is over-inflation of the endotracheal tube cuff. This is an anecdotal observation. We

hope that this study will help us to establish if our care is adequate or requires revision.

Further, since tracheal tube care is done by nursing staff, adequate knowledge of cuff pressure
monitoring and the awareness of potential complications of cuffed tubes is imperative for nurses.
The nursing questionnaire will not only determine baseline knowledge but also bring about

awareness regarding this aspect of care.

2. Literature Review

Tracheal tube cuffs are used to prevent loss of tidal volume during positive pressure ventilation as
well as to minimise pulmonary aspiration of gastric and oral secretions. To achieve these end points,
the cuff needs to be appropriately inflated. Under inflation results in air leakage which may

adversely affect mechanical ventilation and increased risk of aspiration while over inflation results in
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varying degrees of damage to the surrounding tissues.>?*' The use of cuffed tubes also facilitate
respiratory monitoring including to correctly measure tidal volumes, lung compliance and end tidal
carbon dioxide(CO,) levels.” For paediatric patients, the additional benefit of a cuffed tube is a

decreased need for repeated laryngoscopy due to incorrect tube size.

The inflated cuff transmits its pressure to the surrounding structures, namely the tracheal mucosa. If
the cuff pressure exceeds the capillary perfusion pressure in the tracheal mucosa, it results in
decreased capillary blood flow./*7#) This impedance to blood flow results in ischaemia and
subsequent mucosal damage. The capillary perfusion pressure in adults ranges between 20 and
30mmHg with impedance of blood flow noted at pressures of 22mmHg and total obstruction of flow
in the mucosa overlying cartilage noted at pressures of 37mmHg.!*”-® The recommended pressure

for adult patients is below 22mmHg (30cmH,0).%+7)

The mucosal perfusion pressure reference ranges for the paediatric population have not been
reported. There are also no validated recommendations available regarding the ideal endotracheal
tube cuff pressures in children. A study done in paediatric patients by Dullenkopf et al showed that
the overall cuff pressure required to attain an adequate seal, as determined by auscultation was
24cmH,0.*Y The American Heart Association Pediatric Advanced Life Support 2015 guidelines
recommends the use of the manufacturers specification for appropriate cuff pressure in children but
does also suggest a reference range for paediatric patients of 20-25cmH,0.*?

Besides measuring cuff pressures using a manometer, there are two other techniques that can be
used to assess adequate and safe cuff pressures.®t The first is the minimal occlusive volume(MOV)
technique which is done by deflating the cuff followed by gradual inflation of the cuff, while
auscultating over the trachea, until such time that the leak is no longer audible. This is particularly

useful for patients with fluctuating lung compliance. In the second technique, called the minimal

leak technique, the same method for MOV is applied, followed by gradually removing air in 0.1ml
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increments until the leak becomes audible. This method results in less trauma to the trachea but
could allow loss of tidal volume and cause aspiration.”” When using these methods the measured
pressure should still be kept within the acceptable safe reference range. If there is a leak present at
the upper limit of acceptable normal cuff pressure limits, it implies that the tube is too small and

needs to be changed to a size larger than that which is presently used.®*®

The extent of damage from the overinflated cuff is related to absolute pressure exerted by the cuff
as well as the duration of exertion of this pressure, with a greater contribution being from the
absolute pressure."” Severity of damage is proportional to increasing pressure applied to the
mucosa.® The types of injury include tracheitis, ulceration,

tracheomalacia, tracheoesophageal fistula and cicatricial scarring with resultant tracheal
stenosis.(1:141%)

This can be avoided by routine regular measurement of tracheal tube cuff pressures and adjustment

of the pressures if required so that pressures are at appropriate levels to prevent injury.

Numerous studies have shown that cuff pressure monitoring is inadequate and pressures are often
higher than recommended.**>*%'") To avoid complications of over inflation, cuff pressures need to
be measured and documented regularly and routinely.!*>*”) This requires staff awareness regarding
care of cuffed tubes. Studies done by Mol et alin South Africa and Bhatta in the United Kingdom
both highlight that lack of awareness and misconceptions around endotracheal tube cuff pressures
still exist amongst staff involved in this aspect of care.”'® A survey in the Eastern Cape, South Africa
showed that the majority of respondents did not practice evidence based medicine and furthermore
only half of them monitored pressures once per shift.!®) In centres where cuff pressure awareness is
high, there is still significant heterogeneity pertaining to optimal target pressures and frequency of

monitoring.t2%2%
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Ideally, pressures should be monitored continuously using pressure transducers and displaying
pressure on a monitor.®?*) This may allow rapid adjustments to dangerous pressure levels,
decreasing patient’s risk to laryngotracheal trauma secondary to cuff pressure, as damage to mucosa
occurs within 15minutes of exposure to high pressures.®! Newer tracheal tubes may provide an
alternative to prevent damage by use of foam rubber cuffs which exert lower pressures or pressure
relief valves or pressure safety balloons.®

In third world settings where lack of resources may preclude this, the alternative is intermittent
measurement of cuff pressures, preferably 6 hourly.® The Nesibopho Guidelines suggest that cuff
pressure should be measured once per shift, which is equivalent to twice daily, so this would be an
acceptable bare minimum.™¥ Pressures should be adjusted to the lowest pressure that allows for an

adequate seal and should be within the recommended safety limits.*?

3. Aims

The aim of the study is to determine the current practice regarding the monitoring of

endotracheal/tracheostomy tube cuff pressures (cuff pressure).

4. Objectives

e To assess nursing staffs’ knowledge regarding cuff pressure monitoring
e To assess frequency of cuff pressure monitoring in our unit

e To assess if cuff pressures are within the recommended safe reference ranges or levels.
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5.

Methodology for chart audit of cuff pressure monitoring

5.1. Study design

e A prospective cross-sectional chart review and interventional study of cuff pressure

measurements.

5.2. Study location

The CHBAH Main ICU which is a combined adult and paediatric ICU that services both

medical and surgical patients.

5.3. Study population

5.3.1.

5.3.2.

5.33.

All patients in the ICU during the study period who meet the inclusion criteria listed

below.

Inclusion Criteria

e Have a cuffed tube (endotracheal or tracheostomy) in situ for > 24hrs

e Consent obtained

Exclusion Criteria

¢ |ntubated for <24hours

e Intubated with a cuffed tube but cuff deflated intentionally

Sample size ?

The unit of observation is the patient-day, i.e. a patient contributes one observation to the

study for each 24-hour period he/she is intubated.
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= For the estimation of percentages (e.g. the percentage of patient-days for which monitoring
of cuff pressures was carried out), based on a worst-case scenario (for sample size) estimate
of 50%, 5% precision and the 95% confidence level, a sample size of 385 is required.

e Itis estimated that in the adult side of the ICU, over a period of 30 days, at 15-bed
occupancy, at a rate of 75% intubation, 337 patient-days would be observed. This
corresponds to a precision of 5.3% (rather than 5.0%) and is thus adequate for the purpose
of the study.

e The estimation on the paediatric side of the ICU, over a period of 30 days, at a 8-bed
occupancy, at a rate of 10% intubation, an additional 24 patient-days would be observed.

e Sample size for prevalence was determined using the formula:

where n =sample size,
Z = Z-statistic for the chosen level of confidence,
P = expected prevalence or proportion

d = precision

5.4. Study period

e Chart review and pressure measurements: 1stJune 2017 - 30thJune 2017

5.5. Data Collection

5.5.1. Demographic data

e Age

5.5.2. CuffPressure Data (Appendix A)

e Review chart for last 24 hours at a set time everyday



o Document time frame of review
e Document how many times cuff pressure was charted in 24 hours.
e  Cuff pressure measurement by primary investigator

e Documentation if adjustment of cuff pressure

5.6. Method of cuff pressure measurement

e An aneroid manometer made by Covidien, called a hand pressure gauge, will be used to
measure cuff pressure at the time of chart review to assess if it is in the safe range. Unit of
measurement of pressure is cmH,0.

e The manometer has a pressure gauge, with a bulb for inflation/deflation, a red button for
releasing air to decrease the intracuff pressure and a piece of tubing to connect the
manometer to the bulb of the cuff of the tube.

e The manometer being used does not require calibration. It has been calibrated and tested
prior to leaving place of manufacture and pressures are deemed accurate as long as it is still
in the warranty period. | will be using a new manometer, on loan from our local suppliers.

e To avoid inter-rater reliability errors all measurements will be performed by me. To avoid
intra-rater reliability error, | will receive training from the company supplying the
manometer. | will also take three consecutive measurements each on the first ten patients
of study and see if they are reliable. | will repeat the measurements within thirty minutes to
see if the results are reproducible.

e The pressure measured will be collected for data analysis.

e |If pressures are found to be inappropriate, they will be corrected to a safe range and this will
be documented on the doctors’ daily progress note sheet and data collection sheet. They
will not be written on the nursing chart, so as not to skew the results of the chart review arm

of this study.
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5.7. Data analysis

e Data will be captured using an Excel Spreadsheet and\or RedCap
e Descriptive analysis of the categorical data will be carried out by frequency and
percentage tabulation, and illustrated by means of bar charts or pie charts.

e Data analysis will be carried out in SAS or Statistica.

6. Methodology for the Nursing Questionnaire

6.1. Study design

e Voluntary, anonymous self-administered questionnaire

6.2. Study location

e Academic multi-disciplinary ICU at CHBAH.

e The nursing staff in our ICU takes care of both paediatric and adult patients.

6.3. Study population

e All nurses working in the ICU who are willing to participate in the study
e The current population size of the nursing staff is 96
o Total nursing staff is approximately 25 per shift. There are 4 shifts at CHBAH
Main ICU.
o | plan to administer the questionnaire to all sisters on the first day of their
shift, over a 2week period to cover all shifts.
o Aresponse rate of at least 80% is anticipated, corresponding to a sample

size of 76.
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Study period

Questionnaire: 2 weeks, first day of shift for each shift

15 July 2017 — 14t July 2017

Data Collection

e Questionnaire (Appendix B) will be handed out to all nurses on duty during the study
period on the first day of their shift.

e | will explain to them at their morning meeting the purpose of the study and how to
complete and return the form.

e | will explain to them that the questionnaire is anonymous and voluntary.

e The questionnaire will be administered four times and on the the first day of each
shift.

e Completed questionnaire to be returned in a sealed envelope placed in a sealed box
in the nurses’ tearoom by the end of the shift and to be collected by the investigator
at the end of each of the shifts to maintain anonymity and to prevent bias.

e Completed questionnaires will be analysed to determine participants’ knowledge.

Data analysis

Data will be captured using an Excel Spreadsheet and or RedCap

Responses will be scored against a rubric.

Descriptive analysis of the data will be carried out by frequency and percentage
tabulation, and illustrated by means of bar charts or pie charts.

Data analysis will be carried out in Statistica version 12 (Statsoft, USA).
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7. Ethics Approval:

We are in the process of obtaining ethical approval from the Human Research Ethics

Committee (HREC) at the University of the Witwatersrand..

Consent will also be sought from the CEO of CHBAH and the Head of Department of CHBAH

Main ICU.

Consent for the chart review and cuff pressure measurements will be obtained as detailed

below, as at the time of inclusion into the study patients will be intubated and likely to be

sedated with/without muscle paralysis and will not be able to give consent:

e Patient admitted and unable to sign consent and if the next of kin is available then
consent will be obtained from next of kin (Appendix C). As soon as the patient is able to
consent, informed consent will be obtained. At this stage, if the patient refuses, the
patient is removed from the study.

e Patient admitted and unable to sign consent. Next of kin unavailable. Consent is then
obtained from the ‘non study doctor”, who is the attending doctor (who is not the
investigator or supervisor of this research paper) who has the patient’s best interest at
heart (Appendix D). As soon as the next of kin is available, informed consent is obtained
from the next of kin. At this stage, if the next of kin refuses, the patient is removed from
the study. Further, as soon as the patient is able to, informed consent is obtained from
the patient (Appendix E). At this stage, if the patient refuses, the patient is removed
from the study.

e Consent to be signed by patient if able to sign informed consent and has the right to
decline at the outset. This however will be unlikely; as a patient who is intubated is
vulnerable and if sedated will not have the capacity to do so.

e Informed consent will be obtained once patient is able to sign. Consent form will have

an accompanying information sheet (Appendix F).
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obtained from their parents/legal guardian (Appendix C)

« Assent will be obtained from paediatric patients, if they have the capacity to assent
(Appendix G).

< During the consenting process, a cuffed endotracheal tube will be used to demonstrate
and explain to patient/next of kin what a cuff is.

e For the nursing questionnaire, consent will be implied if the form is completed and
returned. An information sheet attached to the nursing questionnaire will state that
participation is voluntary and anonymous and that implied consent will be used

(Appendix H).

8. Timing

Literature review
Preparing protocol
Protocol assessment
Ethics application
Collecting data
Data analysis

Writing up thesis

9. Funding

« Costs anticipated include printing of questionnaires, internet usage, photocopies, time

and labour for data collection and all to be borne by the primary investigator.



e The Covidien aneroid manometer used for cuff pressure measurement will be loaned to

me from the supplier at no cost for the duration of the study.

10. Limitations

e Potential problem anticipated as study progresses will be that of the investigator’s presence
in the unit which may raise nursing awareness and change their routine practice.
e During data analysis, | will assess if documentation improved from day one of data collection
to the last day of data collection.
e Nursing staff from different shifts may communicate details of questionnaire to one another.
To address this | will:
o request confidentiality when administering the questionnaire

o only perform interviews on first day of each shift to avoid bias

11. Outcomes

It is hoped that this study will give us insight into the practices in our ICU, with a view to
refining or redefining them if necessary.

| also wish to raise awareness amongst our staff regarding the importance and relevance of
cuff pressure monitoring, by means of the questionnaire.

The measurement of pressures, if abnormal will serve to highlight the need to ensure we

measure pressures as per recommended guidelines.

12. Publishing Intentions

| intend to publish the study in an appropriate peer reviewed journal.
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14. Appendix A

Sequence Number

Date

Study Identifier

Adult (1) Paed(2) Age

Gender Male(1) Female(2)
Weight (Kg) Diag Category

Chart Review

Period Reviewed

Measurement Requested

Number of times pressure

documented

Pressures documented on chart

(in cmH>0)

Pressures measured by investigator

Actual pressure value

Adult <25 25-30 >30)
Adults 25-30

Paediatrics <20 20-25 >25
Paediatrics 20-25

Adjustment Required Yes No

Leak Present Yes No
Percentage Leak

Endotracheal T | 1 Tracheostomy |2

Tube Size

Note: Unit of pressure measurements will be cmH,0 (as per manometer calibration).

Conversion of cmH;0 to mmHg: multiply by 0.736

Page | 26




15. Appendix B

Voluntary and Anonymous Nursing Questionnaire

1. Level of education

Professional Nurse

Enrolled Nurse

Other

2. Do you have a critical care nursing qualification?
Yes No

3. Areyou Agency Staff?

Yes No

4. How many years of ICU experience do you have?

5. Have you received any education with regards to cuff pressure monitoring?

Yes No

6. Do you know of any guidelines or protocols regarding cuff pressure monitoring?

Yes No

7. Do you monitor endotracheal tube/tracheostomy tube cuff pressures routinely?

Yes No

If YES, then answer questions A-C but if no go to Question 7.
a. How frequently do you monitor cuff pressures?

b. Which patients do you do cuff pressure measurements on?
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c. Which method do you use to determine if cuff pressure is appropriate and
safe?

8. What is the acceptable range for cuff pressures (Please state units and if you do not
recall the units then state “I do not recall”)?

9. Are you aware of any complications of low cuff pressures? If yes, please list.

Yes No

10. Are you aware of any complications of high cuff pressures? If yes, please list.

Yes No

THANK YOU FOR YOUR PARTICIPATION
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16. Appendix C

Information Sheet for the Next of Kin/Parent/Legal Guardian:

Tracheal tube cuff pressure monitoring: Assessing current practice in critically
ill patients at Chris Hani Baragwanath Academic Hospital.

Hello. My name is Ayesha Bibi Khan. | am an intensivist working in the Chris Hani Baragwanath
Academic Hospital, Intensive Care Unit (ICU).

| would like to invite you to assist me with my MMed Research study called:

Tracheal tube cuff pressure monitoring: Assessing current practice in critically ill patients at Chris
Hani Baragwanath academic hospital

Why am | doing this study?

Any patient who requires ventilation (lung support) need to have a tube in their trachea (windpipe)
to allow the air to move in and out. This tube usually has a cuff (which is like a cushion) at the end.
The cuff prevents air leaking out during ventilation. It also prevents saliva going into the lungs
(aspiration) which may cause pneumonia (lung infection).

This cuff needs to be filled with air to perform this function. Once filled with air, the cuff has a
pressure inside it. There is evidence to suggest that if the pressure is too high in the cuff, it can cause
damage to the trachea. To prevent this damage from occurring we should be measuring the
pressure in the cuff regularly.

The aim of my study is to see how often we are checking that the pressure in the cuff is within safe
limits.

What would I like from participants in this study?

As your family member has a cuffed tube, | would like to ask if you would consent (give me
permission, provided that when your family member is able, they agree/consent as well) for me to
use the information available on their ICU charts in my study. | will review the chart and count how
many times in a day the cuff pressure was recorded onto the chart. | am going to collect the
information from the ICU chart to use in my study to see if we are checking as often as is
recommended.
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[ also require permission to measure the cuff pressure myself and adjust it to normal if it is not in the
recommended range.

RISKS: there will be no risk to your family member. I will be taking information from the chart and
only adjusting the pressure to a safe range if it is too high or too low.

BENEFITS: If the pressure in the cuff is outside the recommended range, | will adjust it to a safe level.
This will prevent damage to the tissues of the windpipe.

If our study shows that monitoring is not good enough, we will use the information to bring about
change in the ICU so future patients may benefit.

VOLUNTARY: Participation is voluntary. The care your family member receives will not be affected in
anyway should you choose not to participate in my study. There will be no incentives for
participating in this study.

CONFIDENTIALITY: Information from the ICU chart will be identified by a unique code.

All results and information remain confidential as with all patients in the ICU. If you would like any
further information, please contact me, Dr Khan on the contact number below.

May you change your mind about participating in the study?
Yes, you may do so at any time without giving any reasons. Remember that participation is
completely voluntary and will not affect the quality of medical care provided in the ICU.

Thank you for taking the time to read this information sheet and for assisting me with my MMed
study.

If you have any questions, please feel free to contact me:
My contact details are:

Ayesha Bibi Khan

Cell Number: 082 550 3102

Email: Ayesha.khan@wits.ac.za

Contact details of Human Research Ethics Committee (Medical) - HREC
If you have any ethical complaints or concerns about the study you may contact:
The HREC (Medical) Administrator:

Ms Zanele Ndlovu


mailto:Ayesha.khan@wits.ac.za

Tel Number: 011 717 1252

Email: zanele.ndlovu@wits.ac.za

Please remember that your family member will remain anonymous. If you feel comfortable about
participating in this study please read and sign the attached consent form.
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Informed consent form — Next of kin

I, (full name) have read the information sheet. | understand what my relative or
family member will be participating in. Participation in the study is voluntary and I consent to his/her
participation, to the use of the collected information and measurements of cuff pressure. | understand that all the
information related to the study is anonymous and cannot be linked to the participant. | understand that the
participant has the right to withdraw from the study at any time. | also understand that withdrawal will not affect

the participant’s medical management.

Name of participant

Relationship if next of kin

Signed:

Date:

Time:

Witness:

Signed:

Date:

Time:

Investigator:

Signed:

Date:

Time:

Page | 32



17. Appendix D

Information Sheet for the Non-Study Doctor of the participant:

Tracheal tube cuff pressure monitoring: Assessing current practice in critically
ill patients at Chris Hani Baragwanath Academic Hospital.

Dear Colleague. My name is Ayesha Bibi Khan. | am an intensivist working in the Chris Hani
Baragwanath Academic Hospital, Intensive Care Unit (ICU).

| would like to invite you to assist me in my MMed Research study called:

Tracheal tube cuff pressure monitoring: Assessing current practice in critically ill patients at Chris
Hani Baragwanath academic hospital

Why am | doing this study?

Any patient who requires ventilation using a cuffed endotracheal or tracheostomy tube requires the
cuff pressures to be measured. The cuff prevents air leaking out during ventilation. It also may
prevent aspiration, which may cause pneumonia.

There is evidence to suggest that high cuff pressures can cause damage to the trachea. To prevent
this damage from occurring we should be measuring the pressure in the cuff regularly.

The aim of my study is to see how often we are checking that the pressure in the cuff is within safe
limits to prevent damage.

What would I like from participants in this study?

Given that your patient has a cuffed tube, | would like to include your patient in my study. | would
like to ask if you would assent (give me permission, provided that when the patient is able, they
agree/consent as well) to participate in my study. | will review the chart and count how many times
in a day the cuff pressure was recorded onto the chart. | am going to collect the information from
the ICU chart to use in my study to see if we are checking as often as is recommended.

| would like permission to measure the pressure and, if it is not within the recommended range
adjust it to the recommended normal range.
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BENEFITS: If required, the pressure will be adjusted to a safe range to prevent damage to the
tracheal mucosa.

The information we get from my study may help future patients, if it shows that we are not
measuring the pressures as often as we should be measuring.

VOLUNTARY: Participation is voluntary. There will be no incentives for participating in this study.

CONFIDENTIALITY: Information from your patient's chart will be identified by a unique code. No
individual or identifiable information will be available in the published data. Only the researcher and
supervisors will have access to the data collection sheet, which will be stored in a locked office.

All results and information remain confidential as with all patients in the ICU. If you would like any
further information, please contact me, Dr Khan on the contact number below.

Thank you for taking the time to read this information sheet and for assisting me with my MMed
study.

If you have any questions, please feel free to contact me:
My contact details are:

Ayesha Bibi Khan

Cell Number: 082 550 3102

Email: Ayesha.khan@wits.ac.za

Contact details of Human Research Ethics Committee (Medical) - HREC

If you have any ethical complaints or concerns about the study you may contact:
The HREC (Medical) Administrator:

Ms Zanele Ndlovu

Tel Number: 011 717 1252

Email: zanele.ndlovu@wits.ac.za
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mailto:zanele.ndlovu@wits.ac.za

Please remember that your patient will remain anonymous. If you feel comfortable about
participating in this study please read and sign the attached consent form.
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Informed consent form (Non ICU physician attending to patient)

I, (full name) have read the information sheet. | understand what the person
under my care will be participating in. Participation in the study is voluntary and | assent to his/her participation,
to the use of the collected information and cuff pressure measurements. | understand that all the information
related to the study is anonymous and cannot be linked to the participant. | understand that the participant has
the right to withdraw from the study at any time. | also understand that withdrawal will not affect the participant’s

medical management.

Name (Participant)

Name (physician)

Signed:

Date:

Time:

Witness:

Signed:

Date:

Time:

Investigator:

Signed:

Date:

Time:
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18. Appendix E

Information Sheet for the participant:

Tracheal tube cuff pressure monitoring: Assessing current practice in critically
ill patients at Chris Hani Baragwanath Academic Hospital.

Hello. My name is Ayesha Bibi Khan. | am an intensivist working in the Chris Hani Baragwanath
Academic Hospital, Intensive Care Unit (ICU).

| would like to invite you to take part in my MMed Research study called:

Tracheal tube cuff pressure monitoring: Assessing current practice in critically ill patients at Chris
Hani Baragwanath academic hospital

Why am | doing this study?

Any patient who requires ventilation (lung support) will need to have a tube in their trachea
(windpipe) to allow the air to move in and out. This tube usually has a cuff (which is like a cushion) at
the end. The cuff prevents air leaking out during ventilation. It also prevents saliva going into the
lungs (aspiration) which may cause pneumonia (lung infection).

This cuff needs to be filled with air to perform this function. Once filled with air, the cuff has a
pressure inside it. There is evidence to suggest that high pressures in cuffs can cause damage to the
trachea. To prevent this damage from occurring we should be measuring the pressure in the cuff
regularly.

The aim of my study is to see how often we are checking that the pressure in the cuff is within safe
limits to prevent damage and also to see if the pressure is in the safe range when | measure it.

What would I like from participants in this study?

| would like to ask all patients that require a cuffed tube to provide permission for me to use the
information available on their ICU charts. | will review the chart and count how many times in a day
the cuff pressure was recorded onto the chart. | am going to collect information from your ICU chart
to use in my study to see if we are checking as often as is recommended.

| am also asking for permission to measure the pressure in the cuff and adjust it to the
recommended range. The adjustment will only be made if the pressures are too high or too low.
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BENEFITS: If your pressure is not being measured, | will measure it and adjust it. This will prevent
damage to your windpipe caused by too much pressure.

The information we get from my study may help future patients, if it shows that we are not
measuring the pressures as often as we should be measuring.

VOLUNTARY: Participation is voluntary. Your care will not be affected in anyway should you choose
not to participate in my study. There will be no incentives for participating in this study.

CONFIDENTIALITY: Information from your chart will be identified by a unique code. No individual or
identifiable information will be available in the published data. Only the researcher and supervisors
will have access to the data collection sheet, which will be stored in a locked office.

All your results and information remain confidential as with all patients in the ICU. If you would like
any further information, please contact me, Dr Khan on the contact number below.

May you change your mind about participating in the study?
Yes, you may do so at any time without giving any reasons. Remember that your participation is
completely voluntary and will not change the way your doctor manages your disease.

Thank you for taking the time to read this information sheet and for assisting me with my MMed
study.

If you have any questions, please feel free to contact me:
My contact details are:

Ayesha Bibi Khan

Cell Number: 082 550 3102

Email: Ayesha.khan@wits.ac.za

Contact details of Human Research Ethics Committee (Medical) - HREC

If you have any ethical complaints or concerns about the study you may contact:
The HREC (Medical) Administrator:

Ms Zanele Ndlovu

Tel Number: 011 717 1252
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Email: zanele.ndlovu@wits.ac.za

Please remember that you will remain anonymous. If you feel comfortable about participating in
this study please read and sign the attached consent form.

OR

Information Sheet for the participant for retrospective data use:

Tracheal tube cuff pressure monitoring: Assessing current practice in critically
ill patients at Chris Hani Baragwanath Academic Hospital.

Hello. My name is Ayesha Bibi Khan. | am an intensivist working in the Chris Hani Baragwanath
Academic Hospital, Intensive Care Unit (ICU).

| would like to invite you to take part in my MMed Research study called:

Tracheal tube cuff pressure monitoring: Assessing current practice in critically ill patients at Chris
Hani Baragwanath academic hospital

Why am | doing this study?

Any patient who requires ventilation (lung support) will need to have a tube in their trachea
(windpipe) to allow the air to move in and out. This tube usually has a cuff (which is like a cushion) at
the end. The cuff prevents air leaking out during ventilation. It also prevents saliva going into the
lungs (aspiration) which may cause pneumonia (lung infection).

This cuff needs to be filled with air to perform this function. Once filled with air, the cuff has a
pressure inside it. There is evidence to suggest that high pressures in cuffs can cause damage to the
trachea. To prevent this damage from occurring we should be measuring the pressure in the cuff
regularly.
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The aim of my study is to see how often we are checking that the pressure in the cuff is within safe
limits to prevent damage and also to see if the pressure is in the safe range when | measure it.

What would I like from participants in this study?

While you were in the ICU | received consent from your family/your doctor to use your chart
information in my study. | also obtained consent to measure your cuff pressure and adjust it to a
safe range.

| would like to ask for your permission to use the information | took from your chart and the
measurements | made in my study.

RISKS: there was no risk to you. | took information from your chart and | adjusted the pressures only
when they were not in the normal range.

BENEFITS: The adjustment made prevented possible damage to your windpipe and also possible
decreased your risk of having aspiration pneumonia.

The information we get from my study may help future patients, if it shows that we are not
measuring the pressures as often as we should be measuring.

VOLUNTARY: Participation is voluntary. Your care will not be affected in anyway should you choose
not to participate in my study. There will be no incentives for participating in this study.

CONFIDENTIALITY: Information from your chart will be identified by a unique code. No individual or
identifiable information will be available in the published data. Only the researcher and supervisors
will have access to the data collection sheet, which will be stored in a locked office.

All your results and information remain confidential as with all patients in the ICU. If you would like
any further information, please contact me, Dr Khan on the contact number below.

May you change your mind about participating in the study?
Yes, you may do so at any time without giving any reasons. Remember that your participation is
completely voluntary and will not change the way your doctor manages your disease.

Thank you for taking the time to read this information sheet and for assisting me with my MMed
study.

If you have any questions, please feel free to contact me:
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My contact details are:
Ayesha Bibi Khan
Cell Number: 082 550 3102

Email: Ayesha.khan@wits.ac.za

Contact details of Human Research Ethics Committee (Medical) - HREC

If you have any ethical complaints or concerns about the study you may contact:
The HREC (Medical) Administrator:

Ms Zanele Ndlovu

Tel Number: 011 717 1252

Email: zanele.ndlovu@wits.ac.za

Please remember that you will remain anonymous. If you feel comfortable about participating in
this study, please read and sign the attached consent form.


mailto:Ayesha.khan@wits.ac.za
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Informed consent form - Participant

I, (full name) have read the information sheet. | understand what my
participation in the study entails and voluntarily consent to the use of the collected information and cuff pressure
measurements. | understand that all the information related to the study is anonymous and cannot be linked to
me. | understand that | have the right to withdraw from the study at any time. | also understand that my
withdrawal will not affect my medical management.

Name (Participant)

Signed:

Date:

Time:

Witness:

Signed:

Date:

Time:

Investigator:

Signed:

Date:

Time:
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19. Appendix F

Information sheet for children able to Assent:

Hello. My name is Ayesha Bibi Khan. | am a paediatrician who looks after children in the ICU. | work
here at this hospital called the Chris Hani Baragwanath Academic Hospital.

| would like to invite you to take part in my MMed Research study called:

Tracheal tube cuff pressure monitoring: Assessing current practice in critically ill patients at Chris
Hani Baragwanath academic hospital

Why am | doing this study?

When you are so sick that you cannot breathe on your own, we need to use a special machine called
a ventilator to help you breathe. Air gets into your lungs through a tube called a windpipe. We also
need to put a tube, like a big straw, into your wind pipe so the ventilator can get the air in and out
for you, until you are feeling better and are able to breathe by yourself again.

This tube that we use has a balloon {which called a cuff) at the end which acts as a cushion. The tube
needs the cushion so that the air we put in does not leak out the sides of the tube and so that
enough air gets into your lungs. If the balloon is blown up too much it can squeeze your windpipe.
We use a machine to check how much air there is in the balloon so that it does not squeeze the
windpipe. The machine measures the pressure of the air in the balloon.

My study is checking on your ICU chart, how many times the pressure is measured in the balloon.
We want to be sure that it is checked regularly.

What would I like from participants in this study?

| would like to ask your permission to use the information on your chart in my study. | will check the
chart and count how many times in a day the pressure was recorded onto the chart.

If | see that they have not measured your pressure, | will measure it and set it to be normal so that
your windpipe does not get hurt with too much pressure.

Can this hurt you?
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No, it cannot. will be taking information from your chart and only adjusting the pressure if it is not
correct.

You and your parents have a choice. You do not have to take part in this study unless you want to.

CONFIDENTIALITY: Information from your chart will be identified by a unique code. No individual or
identifiable information will be available in the published data. Only the researcher and supervisors
will have access to the data collection sheet, which will be stored in a locked office.

All your results and information remain confidential as with all patients in the ICU. If you would like
any further information, please contact me, Dr Khan on the contact number below.

May you change your mind about participating in the study?
Yes, you may do so at any time without giving any reasons. Remember that your participation is
completely voluntary and will not change the way your doctor manages your disease.

Thank you for taking the time to read this information sheet and for assisting me with my MMed
study.

If you have any questions please feel free to contact me:
My contact details are:

Ayesha Bibi Khan

Cell Number: 082 550 3102

Email: Ayesha.khan@wits.ac.za

Contact details of Human Research Ethics Committee (Medical) - HREC

If you have any ethical complaints or concerns about the study you may contact:
The HREC (Medical) Administrator:

Ms Zanele Ndlovu

Tel Number: 011 717 1252

Email: zanele.ndlovu@wits.ac.za
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Please remember that you will remain anonymous. If you feel comfortable about participating in
this study please read and sign the attached consent form.
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Informed Assent form - Participant

I, (full name) have read the information sheet. | understand what my
participation in the study entails voluntarily assent to the use of the collected information and cuff pressure
measurements. | understand that all the information related to the study is anonymous and cannot be linked to
me. | understand that | have the right to withdraw from the study at any time. | also understand that my
withdrawal will not affect my medical management.

Name (Participant)

Signed:

Date :

Time:

Witness:

Signed:

Date :

Time:

Investigator:

Signed:

Date :

Time:
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20. Appendix G

Information sheet for Nursing Questionnaire:

Nursing Questionnaire

Dear Participant

My name is Ayesha Bibi Khan, | am a paediatric intensivist working in the Main ICU at Chris Hani
Baragwanath Academic Hospital. | would like to invite you to participate in my study entitled:

Tracheal tube cuff pressure monitoring: Assessing current practice in critically ill patients at Chris
Hani Baragwanath academic hospital

Measurement of cuff pressures in endotracheal tubes and tracheostomy tubes should be part of the
care we provide to our patients. The object of this study is to assess what is our units practice
regarding cuff pressure measurements which will include looking at staff awareness regarding cuff
pressure measurements.

| will be using a nursing questionnaire to assess nursing awareness regarding cuff pressure
measurements. The questionnaire will take approximately 15minutes to complete.

Should you wish to participate, please complete the questionnaire in the context of your practice so
that the results obtained can be an accurate reflection of our current practice. Please answer the
questions without help from colleagues and without referring to textbooks or the internet. This is
important so that our information is accurate.

RISKS: There will not be any risk to you if you participate in the questionnaire.

BENEFITS: The results will reflect whether our practice is correct and in the best interest of the
patient. The information obtained may result in in service training should it be necessary to improve
patient care. It will also help prevent complications of inappropriate cuff pressures by raising
awareness about cuff pressure measurements.

PARTICIPATION IS VOLUNTARY: You are not under any obligation to participate in the study. You
will not be judged for not participating and you will not be penalized for not participating in my
study. There will not be any incentives for participating in this study. Consent will be implied by the
return of a completed questionnaire.

Page | 47



CONFIDENTIALITY: The questionnaire is Anonymous and no personal information will be required.
You may return the questionnaire complete or incomplete to the sealed box provided and you may
withdraw at any point should you wish to do so. Only the researcher and supervisors will have access
to the completed questionnaires, which will be stored in a locked office. Published data will not
contain any personal or identifiable information.

Thank you for taking the time to read this information sheet and for assisting me with my MMed
study.

If you have any questions, please feel free to contact me:
My contact details are:

Ayesha Bibi Khan

Cell Number: 082 550 3102

Email: Ayesha.khan@wits.ac.za

Contact details of Human Research Ethics Committee (Medical) - HREC

If you have any ethical complaints or concerns about the study you may contact:
The HREC (Medical) Administrator:

Ms Zanele Ndlovu

Tel Number: 011 717 1252

Email: zanele.ndlovu@wits.ac.za
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04 July 2017

Dr Ayesha Blbi Khan
Department of Paediatrics
Chris Hani Baragwanath Academic Hospital
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Dear Dr Khan

Re:

Protocol Ref no: M160473

Protocol Title: Tracheal Tube Cuff Pressure Monitoring: Assessing Current Practice in Critically Il
Patients at Chris Hani Baragwanath Academic Hospital

Principal Investigator: Dr Ayesha Bibi Khan

Amendment of Data Collection Sheet
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