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ABSTRACT

Purpose

The purpose of this study is to determine accuracy of aneroid and automated machines versus the
mercury gold-standard in blood pressure (BP) determination. Childhood hypertension is an important
condition that is most often secondary hypertension. The accurate measurement of BP is imperative.

Methods

94 paediatric renal outpatients had BP taken in a random order with Welch Allyn aneroid, Dinamap
Pro 100 and Omron HEM 907 manometers. The BP was compared to a mercury manometer. 2
observers obtained the manual device readings simultaneously but blindly to each other. Inter-device
differences were used to validate the devices by two international standards.

Results

The aneroid manometer overestimates SBP and DBP. The Dinamap Pro 100 overestimates SBP and
underestimates DBP. The Omron HEM 907 was accurate for SBP, but overestimates DBP.

Conclusion

Abnormal oscillatory BP readings need confirmation using manual methods. Further studies are
needed to determine accuracy of the aneroid manometer.



ACKNOWLEDGEMENTS

I would like to thank Prof Kala for his supervisory role.

I would also like to thank the management of Chris Hani Baragwanath Academic Hospital for

granting permission to perform the study at paediatrics outpatient renal clinic and to use hospital
equipment for the study.



TABLE OF CONTENTS

DECLARATION

DEDICATION

ABSTRACT

ACKNOWLEDGEMENTS

TABLE OF CONTENTS

LIST OF FIGURES

LIST OF TABLES

NOMENCLATURE

PREFACE

1.0

2.0

3.0

4.0

INTRODUCTION

1.1 Definitions

1.2 Blood pressure measurements
1.2.1  Importance

1.2.2 Indications

1.2.3 Blood pressure devices
1.2.3.1 Mercury sphygmomanometer
1.2.3.2 Automated devices

1.2.4 Validation protocols

1.2.4.1 BHS and AAMI protocols
1.3 Current evidence

1.4 Study aims and objectives

METHODS

2.1 Study design

2.2 Sample population

2.3 Data collection

2.3.1 Randomisation

2.4 Data analysis

2.4.1 Inter-observer reliability
2.4.2 Device agreement
2.4.2.1 Bland-Altman plots
2.4.3 BP analysis in ranges

RESULTS

3.1 Population characteristics
3.2 Inter-observer agreement
3.3 Inter-device evaluation
3.3.1 Correlation and regression
3.3.2 BP analysis in ranges

DISCUSSION

Page

OO OB WNNDDNPE

[N
o

11
11
12
16
16
17
17
18
18

20
20
20
22
23
26

30

Vi



5.0 concLusions

REFERENCES

APPENDIX A: TURNIT IN REPORT

APPENDIX B: DATA COLLECTION SHEET
APPENDIX C: ETHICS CLEARANCE CERTIFICATE
APPENDIX D: PLAGIARISM DECLARATION

34
36
39
40
41
42

vii



LIST OF FIGURES

Figure
21
2.2
2.3
3.1
3.2

3.3

3.4

Photograph of Dinamap Pro 100

Photograph of Omron HEM-907

Photograph of Welch Allyn aneroid manometer

Disease profile of study participants

Bland-Altman plot of differences in SBP and DBP measurements between
aneroid and mercury sphygmomanometer

Bland-Altman plot of differences in SBP and DBP measurements between
Dinamap Pro 100 and mercury sphygmomanometer

Bland-Altman plot of differences in a) SBP and b) DBP measurements between

Omron Pro100 and the standard mercury sphygmomanometer

Page

14
15
15
21
28

28

29

viii



LIST OF TABLES

Table

11
1.2
3.1
14
3.3
3.4
3.5

Causes of childhood hypertension

Revised British Hypertension Society grading criteria

Study population characteristics

Inter-observer comparison

Inter-device comparison of BP measurements

Observer 2 Systolic blood pressure and Diastolic blood pressure values

Analysis by range of BP

Page

21
20
25
26
27



NOMENCLATURE
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PREFACE

Which blood pressure monitor is the perfect replacement for the gold-standard mercury device?
Mercury sphygmomanometers are heavy to carry and pose a potential hazard in paediatric wards and
outpatient clinics. The hospital is teeming with automated machines, such that these are used without
positive scientific validation.

The purpose of this study is to be part of the solution. | chose to perform this prospective study due to
paucity of device validation in Africa.

This report is targeted toward the South African doctor and medical student. There are many
unanswered and unasked guestions. One needs to question efficacy and validity. Make a difference.

I would like to thank the young study participants, for their willingness. Those that agreed to
participate handled the process with such grace. | thank the second observer, Ms Kolatsoeu, for
giving of her time and expertise and, most importantly, my supervisor for expert guidance.
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