PAEDIATRIC EAR, NOSE, AND
THROAT SURGERY:
INCIDENCE PATTERNS AND

PARENTAL EXPERIENCES

Jacqueline Heather Stephens

BSc (Hon), MPH

A thesis submitted for the Degree of Doctor of Philosophy

(This thesis is submitted in total fulfilment of the requirement for this degree)

Discipline of Paediatrics
School of Medicine
Faculty of Health Sciences

The University of Adelaide

2017






For Mitchell & James

The first was my inspiration to start;
The second, my courage to continue;

Both were my motivation to finish.






Table of Contents

TABLE OF CONTENTS L.eettiii ittt e e ettt e e e stee e e e tte e e e s saaa e e e eenntaeeeensseeeesnssaaasensneneessnnsnnesannes Vv
LIST OF TABLES ......eeeeeeeieee ettt ettt e e ettt e e e ettt e e e et e e e e e sata e e e e enataee e e nsaeeeeanseeeaeanssneessnnseeesannes X
LIST OF FIGURES. .....cci oottt ettt ettt e et e e et e e e ata e e e et e e e e e naa e e e e e nssaeeesnnnaneeeannnnnens X1V
LIST OF IMAPS ...ttt ettt e e e e ettt e e e et e e e e e ata e e e e asaeeesanssaeeeessssaaeeennsaneeeanssnneas XVI
LIST OF ABBREVIATIONS .....ceeiiieeeteee ettt et ee e et e e e st e e e et e e e e snta e e e esnnaeeeeennaneeenannnes XVII
A 2 I I X ISP XVIII
THESIS DECLARATION ...ooiiiiiiiiee ettt e ettt e ettt e e e et e e e e eaae e e e esaaaeeeesnsseeeeenssaaeesnsaeeeeanseneann XX
GRANTS AND AWARDS ...ttt et e e s sttt e e e st e e e e e naa e e e esnnaeeesenssaeeeeensanaeaans XXI
PRESENTATIONS. ...ttt ettt e e ettt e e ettt e e e e et e e e e eeataeee e e abaeeeeensaeeeeeanseeesennsaneesannrens XXl
ACKNOWLEDGEMENTS ..ottt ettt e e et e e e e etaae e e eeaaaeeeeeasaeeeeenaseeeeennnaeaeeennnns XXIV
SECTION I: BACKGROUND AND LITERATURE REVIEW...........cooooviieieeieeeeeciee e 1
CHAPTER 1: AN OVERVIEW ...ttt ettt ettt e ettt e e e e ettae e e e eaaa e e e e aaeeeeennaaaeeennes 3
000 R 1o | oo [V ot f oY o WP 3

1.2 PUrPOSE OFf The TESIS ..ccciiiiiiriiiiiei ettt e e ee e e e e 5
L1.2.1  KEY AIMIS ettt e e eeeeetcee e e e e ettt e e e e e e e e ettt e e e e e e eeseasana e eeeeseeassnnnaaaeaaeenns 5

1.2.2  KeY ODjJECLIVES .eveiee ettt e e s 6

1.2.3 Research QUESLIONS .......uuiiiieiie et crree e e e e e 7

S T B 1o T 4 W ot AU ] TR 7

1.4 EthiCal APPrOValS..eeeeeiiiiiiciiriieiee ettt e e e etbare e e e e e e e essbrsrareeeeeeas 10
CHAPTER 2: A BACKGROUND TO THE SURGICAL PROCEDURES.........cooecivieeeeiiiee e 13
2.1 ANQTOMY OVEIVIEW .. .ottt e e e e e e e e et e e e e e e eesatanaaeeeeeeeenes 13
2.1.1 Adenoid and TONSIlS ...ccceeeeiiiiieeee e 13

2.1.2 Middle Ear and Eustachian Tube........ccccoviieeeiiiieccceeee e, 14

2.2 Surgical Overview: Indications and GUIeliNeS .........ccccvvuveeeeeiieiiiiciinieeeeee e, 16
2.2.1 TONSHIECTOMY ..ottt e s nbbra e e e e 16

2.2.2 Adenoidectomy .....cccoeiiiiiiiii e, 19

2.2.3 Myringotomy with/without Tympanostomy Tube Insertion.................. 20

2.3 Indications For Surgery: Incidence, Prevalence and Burden of Disease............. 24
2.3.1 Acute Otitis Media and Otitis Media with Effusion..........c.ccccceeviiveeenns 24

20 70 2 o o Y1 13RSI 26

2.3.3 Sleep Disordered Breathing.....ccccccccevieeuireeeeeiee e e eeiireeeeeee e 26

2 T oYy [l [V 1 (o] o KPR 27

2.4 Indications For Surgery: Risk FACTOrS .....cuuviiiiiiiiiiiiiiee e 28




S R Vol 0 ) (=IO 1 o [ VA (=T [ = IR 28

2.4.2 Otitis Media with Effusion .........coociei e 33

D B T oY o Y 1 LSS 36

2.4.4 Sleep Disordered Breathing......ccccocueeiiviiieeiiniiieeeinieee e 37

D T oY ol [V o] o U 38

2.5 Surgical Overview: Outcomes FOlIOWING SUrgery......occcvvivviieeeiniiieeesrieee e 38
2= 70 R o Y o Y 1 LSS 38

2.5.2 Sleep Disordered Breathing.......ccccceeeeeiiiiieiiiiieeeeeeeceeicrieeeeee e eesnvnneen,s 39

P e T O 11 {1V, 1= |- TS 40
CHAPTER 3: A LITERATURE REVIEW OF THE SURGICAL PROCEDURES. ........ccccvverrrreerrreannne 43
K % N [ oY o o [ Tt o o FS PR 43
3.2 Epidemiology: Tonsillectomy with/without Adenoidectomy .........cccceceeevveeeennes 46
3.2.1 Europe and the United Kingdom .......ccceeeviieiiiiiiiiiieeeeceeeeeiiinreeeeee e 49

3.2.2 The North American Continent .........ceeeviiiieeeiciiee e 50

3.2.3 Australia, including South Australia........cccevevriiieiiniiieecc e, 50

3.3 Epidemiology: Myringotomy with/without Tympanostomy Tube Insertion...... 58
3.3.1 Europe and the United KiNgdom ........cceeeviieiiiiiiiiiieeeec e 59

3.3.2 The North American Continent .........coeeviiiieeerciiee e 59

3.3.3 Australia, SOUTh AUSTIalia ..cccoeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 60

3.4 The Deficiencies of the Current Epidemiological Literature ......cccccceveeviiveeennns 67
3.5 Parental Expectations and Experiences: A Systematic Review..........cccceevveeennnne 73
20700 S [0 o o Yo [ ot o o TP EPRR 73

3.5.2 ReSearch ProtoCol.....ccccuiiiieciiie et e 74

3.5.3  QUAlItY APPraisal......ccooccccuiieeiieeeeecciireeeeee e e eeanes 76

3.5.4 Data Analysis and Interpretation.......ccccoccveiiiriiieiiniiieeecee e 77

3.5.5  DISCUSSION wuuiiiiiiiiiiiicie et e et e e e e e e e e e etba s e e e e eeeeaaesaaseeeeaaaans 86

SECTION II: THE EPIDEMIOLOGY OF EAR, NOSE, AND THROAT SURGERY IN

CHILDREN ...ttt e et e e e et e e e et e e e s e ate e e e easaseeeeesasbaeeeennaneeeassnneeeannrnes 93
CHAPTER 4: THE SOUTH AUSTRALIAN EPIDEMIOLOGY ......ovviiieiiiiee et 95
S R VoY 4 o Yo U ot [0 o HS U UUURRN 95
4.1.1  AIM aNd ODjJECHIVES ..uveeiieiiiiee ittt aae e e e 96

N Y/ =14 Vo Lo [ UURRN 97
42,1 StUAY DESIBN coeeeeeeeeeeeeeeeeeee e, 97

4.2.2 ReSEAICH SETHING .uvvviiiiiiiiiiieeeee e e e eee e e e e e e eeanes 97

4.2.3  STUAY SAMPIE .t e e e e s r e e e e e e eeanes 98

A.2.4  Datasel....cciiii i e e e e e e et aaaaaae 104

4.2.5 Data ANalYSiS..cuuiieiiiiiiiiiiiiee ettt et e e s naaee s 104

e T (T U1 | {3 SRS 106
4.3.1  STUAY SAMPIE et e et e e 106

Vi



4.3.2 Surgical Procedure Combinations .......cccoeevvveeeieieeiiiiciiinreeeeeeceeeennvenene 111

4.3.3 Surgical Procedure Funding and Hospital Locality .......ccccecveeeeeiininnnnnenn. 111

4.3.4 ANNUAI INCIAENCE c.eeeeeeeiee et e e e 114

4.3.5 Age and Sex-Specific INCIAENCE ......ovivviiriiiiiiiieeceee e 118

4.3.6 Cumulative INCIAENCE ...cvveiieeeeeeeee e e 123

4.3.7 Indications fOr SUIZEIY ..ccovviiiiiiiiiiiee ettt 125

S B T 10 1Y (o] o SOOIt 129
4.4.1 Tonsillectomy, Adenoidectomy, and Adenotonsillectomy ................... 129

4.4.2 Myringotomy with/without tympanostomy tube insertion ................. 135

L B 0o o Tl [V o Ly SRR 139
CHAPTER 5: THE AUSTRALIAN EPIDEMIOLOGY ...ooeiiiiiiiieeeciteee ettt eeeee et e e eevaee e 141
LT N [ oY o Vo [ o o 1S PSPPI 141
5.1.1 AimS and ODJECLIVES .....coovieiitieeieee ettt rrrreee e 142

T N |V, =Y o Vo Yo SRR 143
5.2.1  StUAY DESIBN cueiiiieieiiiee ettt ettt st e s e e s 143

5.2.2  ReSEArch SEttiNg ....cccviiiiiiiiiie i 145

5.2.3  StUAY SAmMIPIE ettt e e 146

5.2.4 Dataset..cciiiiii 148

5.2.5  Data ANalYSis cooccurreeieiieeiiiiirieeee e 150

oI T £ T U U UPRPRNE 153
5.3.1  Study POPUIGtION oot 155

5.3.2  INCIAENCE DY STATE wuvveiiiiiiiiiirieeee et 157

5.3.3 Incidence by State and Calendar Year......cccccccevveenvreeeeeeeeeeerirreeeeeeeenn 159

5.3.4 Incidence by State and SEX......ueeeeieeiiiiiirireeiieeeeeieireeeee e 161

5.3.5 Incidence by State, SEX and ABE......cccuiiiiiiiiiiiiiieee e 165

5.3.6 Incidence by Hospital SECTOr .......cciiviiiiiiiiiiie e 170

5.3.7  FUNAING SOUICE ..ceiiiiiiiii it eeitee ettt e st e e st e e s s aae e e s sanaeee s 170

5.3.8 Cumulative INCIdENCES........ueviieiiie ettt e 174

5.3.9 Socioeconomic Profile of POpulation .......ccccceeevveviveeeeeiceiiiiineeeeeeeen, 177
5.3.10 ENT Consultant Workforce......ccccceeieeicciiiieeie ettt 183

o B 1T ol U 1Y o o PP UP PP PPPPPPR 187
CHAPTER 6: A SPATIAL ANALYSIS OF SOUTH AUSTRALIA......oooieieeeeeeeeeeereee et 199
0 R [ oY o Yo [ o o 1P SUPRRR 199
6.1.1  AImS and ODJECLIVES ....ccoeviiiirieiiee et 199

ST A |V, =Y o Vo Yo RS 200
6.2.1  StUAY DESIZN cueiriieieiiiiee ettt rae e s 200

6.2.2 ReSEArch SEttiNg ....cccviiiiiiiiiee i 201

6.2.3 Data EXtraction......ccccciiiiiiiii . 205

6.2.4 Database StrUCTUIe.......coociiie it 206

Vii



6.2.5 Data Manipulation and ANalySiS.......cccceeevieririreeiieeieiiicreeeee e 206

6.2.6  Data Visualisation ........c..ceeeeiiieeiiiiiee e 208
B.3  RESUILS e s s e e e nara e e s e araeeeeaans 210
6.3.1  Study POPUIGtION....cciiiiiiiiiiiie e 210
6.3.2 Metropolitan Adelaide ......cccueeeiiiiiiiiiiiie e 212
6.3.3 Rural and Remote South Australia ........cccccoviiiiieiiiicccieee e, 222
S B 1Yo U1 [0 ] o I 224
SECTION IIl: PARENTAL EXPERIENCES AND EXPECTATIONS ......ccvviiiiiiieeeeeeee e 239
REFLEXIVITY STATEMENT ...ttt ettt ee et e e et e e e eeiaa e e e e eara e e e e etraeeeennaeeeeenneeaans 240
CHAPTER 7: PILOT STUDY ..ottt ettt e ettt e e et e e e e aae e e e earaee e s eanraeeeennnaeeasennnes 243
2% R [ oY 4 o o 11 Tt o o SRR 243
7.1.1  AImS and ODJECLIVES ......uvvrveeeiiieiieiiiireeeee et eeeererrreee e e e e e e eeanes 243
% A |V, =1 1 5 Vo Yo PSSP 243
7 T (=T U | 3SR 248
7.3.1 Review of the QUEeStION St .......ccccciiiiiiiei e 248
7.3.2 Demographics of the Pilot Study Participants......ccccccveeevriieeeiniiiieeennns 250
T4 DISCUSSION ci ittt 253
CHAPTER 8: THE EXPERIENCES AND EXPECTATIONS OF PARENTS/CARERS........ccceceevvenns 257
S 200 A [ o o o To 11Tt o o o RS 257
8.1.1 AImS and ODbjJECIVES ..ccouvviieiiiiieeeeeiiee e 258
I V=Y o o Vo Yo L3RR 259
00 N W [ NV 1LY = o 1 259
8.2.2 RESEAICN SELING ..oviiiiiieiiieeiiee et e e eeanes 259
8.2.3  PartiCiPaNntS .. e e e e e eaes 259
8.2.4 Data ColleCtioN.....ccci it e e e 262
8.2.5 Data Management and ANalysiS......cccccevruviiiiriiieeiiniieee e 266
S T Y=Y U {3 268
8.3.1 Demographic Characteristics: Children ......cccccocvvveeiiieiiiiciiiiieeeecceeeenns 270
8.3.2 Demographic Characteristics: INtervieWeEeS.........eevvveeeeevcirvveeeeeeeeeieinns 276
8.3.3 Theme 1: Impact on the Family- “It turns her into a little bitch”.......... 278
8.3.4 Theme 2: Cues to Seek Intervention - ‘Enough’s Enough’ .................... 292

8.3.5 Theme 3: Expectations of the Healthcare System - ‘There’s light at
the end of the tUNNEI .......oo e 298
B4 DISCUSSION ciiiiiiiii i 309
8.4.1 Impact 0N the Family ...ccccvveeeiiiiiiiiiiieeeie e e 309
8.4.2 The Cues to Seek Intervention..........cccceeei e, 313
8.4.3 The Expectations of the Healthcare System........cccovvieeiiiiiieiiniiieennns 315
8.4.4 An Understanding of the Clinical Practice Guidelines.........cccccvcveeevrnnns 318

viii



8.4.5 Study LimitatioNnS...cccvvvveiiiiiiieieeeieeeeeeeeeeeeeeeeeeeeeeeee e 320

S I @o T T [V o [ S ER 321

SECTION IV: DISCUSSION.........oeiiiiiieiiiee ettt ettt e e et e e e et e e e e sata e e e snnaeeeeannneaaas 323
CHAPTER 9: DISCUSSION. ...cctttieiee ettt sttt s s e e e e et aes e e s e e e e e aaabbne e e e e e e eanessaan e eas 325
0.1 OVEIVIEW coiiiiiiiiiii ettt e e e ettt se s e e e e e ettt s e e e e e e e e eet b aeeeeeeeaeaessaansseeeenensssnnn 325

9.2 MaIN FINGINGS .eveiiiiiiiieeeieee ettt e s st e e e s s aae e e s sabaeeeesaees 326
9.2.1 The Epidemiology of ENT Surgery in South Australia.......c....cccceevvnneeen. 326

9.2.2 South Australia has a Higher Incidence of Paediatric ENT Surgery....... 330

9.2.3 Geographical Variations Exist Across South Australia........c.ccccveeeennnee. 334

9.2.4 Financial Burden is the Main Cue to Seek Surgical Intervention .......... 336

9.3 StUy LimitationS......ceiiiiiiiieiiiiiee et 340
R T Y Yoo Ta Lo =Y oV D | - TP 340

9.3.2 Qualitative RESEAICN .....ccoeiiiiieeceee e 343

9.4 Opportunities for Further RESEArCh..........coovvvviveeeiiii e 344
9.4.1 Geographical Differences ......cccovvcuveeeiriiiiee e 344

9.4.2 Interviews with Medical Practitioners .......ccccccceeeeieeccciiiieeeee e, 345

9.4.3 Adolescent ToNSIlECTOMY ....cccvvviiieiieiiiiiireeeec e 347

9.5  POlCY IMPICAtIONS ..ottt e e s e e e e e e 349

S BT o o Tl [ o o TSRS 351
SECTION V: REFERENCES AND APPENDICES ...ttt 353
REFERENCES ...ttt e ettt te e e ettt e e e e eaa e e eataa e eeeannnaesasnnnaeesnnnsasssnnnaesnnnn 355
F Y o 1A 1 [ = N 399
APPENDIX A: LITERATURE REVIEW ...t ettt e e e e e 399
APPENDIX B: SUPPORTING DOCUMENTATION ..ottt 401
APPENDIX C: STATISTICAL SOFTWARE PROGRAMMING CODE ......covevvveeeeiiieeeeeene, 407
APPENDIX D: RESEARCH FORMIS ...ttt e e 440
APPENDIX E: B Y = TR 446




List of Tables

Table 1-1: List of Human Research Ethics Committee Applications and Approvals............ 11
Table 2-1: Paradise Criteria for ToNSilleCtoOMY.......ccooviiiiiiieiiei e 17
Table 2-2: A Definition of Acute Otitis Media........cocceeriiiiiiiiiiiiicieeee e 22
Table 3-1: International incidences of tonsillectomy with/without adenoidectomy.......... 49

Table 3-2: Literature Reporting Epidemiology of Tonsillectomy with/without
PAYe 1=Y g ToT T L=l o] o 41N PSP PUPRRRRPPRPRNt 54
Table 3-3: Literature Reporting Epidemiology of Myringotomy with/without
Tympanostomy Tube Insertion and/or Adenoidectomy. ........ccceeveevieecreenneenen. 64
Table 3-4: Exclusion criteria for the systematic literature review........c..ccccvevvvveeeeeeeeniennnns 75

Table 3-5: Parental expectations and understanding of treatment: Interviews with

PAFENTS/CATCEIVEIS. .uveieiieirieeeeeieeeeeeeteeeeeeiae e e e eebreeeeeeataeeeeesareeeeeebreeeesessseeeeennraeeens 85
Table 4-1: Inclusion Criteria for the Study Sample. .....cccveiiriiiiiir e 99
Table 4-2: Data excluded from the StUAY. ....cccuveeeiiiiiiiie e 100

Table 4-3: Surgical procedural codes from the International Classification of
Diseases, Version 10, Australian Modified (ICD-10-AM). .....cccccvveeeieerccnrreeeneeenn. 102

Table 4-4: Diagnostic codes from the International Classification of Diseases Version

10 Australian Modified (ICD-10-AM). .......uuiiiiiiiieeeeeiiee et 103
Table 4-5: Demographic Profile, South Australia, 1997-2007. .....ccccovvverereeeeiiiiiirrreeeeeeenn. 109
Table 4-6: Separation election status by hospital sector and locality........ccccoecuveeevnnnenn. 113
Table 4-7: Cumulative Incidence, SA, 1997-2007 (per 1,000 child-years).......ccccvvveeereeenn. 123
Table 5-1: Inclusion Criteria for the Identification of the Study Sample.......cccccceeevvnnnennn. 147

Table 5-2: Australian Institute of Health and Welfare National Hospital Morbidity
Database fields included in the dataset. ........cccccieeeeeiie e, 149

Table 5-3: Conditions and exceptions to the release of data from the Australian

Institute of Health and Welfare National Hospital Morbidity Database............. 150
Table 5-4: Demographic profile, all cases, 2001-20009..........ccccvereiriieeeernirieee e esieeeens 153
Table 5-5: Demographic profile, 2001-20009. ........cceeeeiiiirirrreeieeeeeeeiiiireeeeeeeeeeeserrrrereeeeeens 156
Table 5-6: Incidence and Incidence Rate Ratios .........ccovvieiiiieiiiiiiiiieiieceeeeeee e 158




Table 5-7: Sex-specific Incidence and Incidence Rate Ratios by State of Residence. ....... 163

Table 5-8: Poisson Regression Models: State:Sex Interaction.........cccccvveeeeeeieeccciienenennn. 164
Table 5-9: Poisson Regression Models: State:Age and Sex:Age Interactions.................... 169
Table 5-10: Incidence by hospital SECLOr. ...cccvuviiiiiiiiiii e 172
Table 5-11: FUNING SOUICES. ...ccceiiiiiirieeeeeeeeeeieitrreeeeeeeeeeeitrereeeeeeeeenntrrsereseeesesssssrrereeeeeens 173
Table 5-12: Cumulative incidence, by age 18-y ars. .......ccccvevviiuieeiiriiiee e esrieee e 176
Table 5-13: Socioeconomic Profile: Tonsillectomy alone........ccccccoveeviveveeeiieiecicirreeeeeeeen, 179
Table 5-14: Socioeconomic Profile: Adenotonsillectomy........cccccveiviiieeiiiiiieeiniiieee e, 180
Table 5-15: Socioeconomic Profile: Adenoidectomy alone.........cccoeeevvvveeeieeieiicinnveeneeeenn, 181

Table 5-16: Socioeconomic Profile: Myringotomy + Tympanostomy Tube Insertion....... 182
Table 5-17: Surgeons and Total Population, by State/Territory, 1997 and 2009.............. 184
Table 5-18: Incidence of otolaryngological surgeons compared to incidence of

surgical procedures, 2009. ........cooviiiiiiiniiiee s raee s 185
Figure 5-19: General Practitioners per 100,000 Population, by State/Territory, 2002.....191

Table 6-1: South Australia Statistical Divisions and Subdivisions.........cccccceeieeniiiinieenns 204
Table 6-2: Statistical Local Areas with Census Data Unavailable. .........cccccoeiriienicnnenne. 205
Table 6-3: Summary of Changes to Statistical Local Areas from 2001 to 2006................. 206
Table 6-4: Summary of Data Manipulation Performed to Statistical Local Areas............. 208
Table 6-5: Choropleth classes for data visualisation. ..........cccoevieiiiniiee i, 209
Table 6-6: Demographic Profile, South Australia, 2001-2007. ......cccocevveeirriieeeeniiieeeennene 211
Table 7-1: Semi-Structured Interview Questions: Pilot Study.........cccevvvveeeieeiiiiciinreenneeenn, 245
Table 7-2: Pilot Study - Child DEMOGraphics........cccoecviiiiiiiiiiiiiiiiieeeeee e 252
Table 7-3: Pilot Study — Participant (Parent/Caregiver) Demographics........ccccceevvereennnee. 252
Table 8-1: Data collected about the participants and their child..........cccoocvveiiiiiiiennnnnnee. 264
Table 8-2: Semi-Structured Interview QUESLIONS .......ccceerieeiiierieieeneeeee e 265

Table 8-3: Consented participants compared to those that declined to participate........ 268
Table 8-4: Demographic characteristics of index children. .........cccevvvvveeiiiiiiiiciiiieenecen, 272
Table 8-5: Demographic characteristics of index children by location of ear, nose,

and throat condition, regardless of indication for surgery. ......ccc.cccoevervvveenneenn. 273
Table 8-6: Demographic characteristics of index children by indication for ear, nose,

AN Throat SUIMZEIY. ceiiiiiiiie i et s e e s st e e s s abaeee s 274

Xi



Table 8-7: Referral to the Otorhinolaryngology Outpatient CliniC......ccccceveeeiieicnvveeeeneenn. 275

Table 8-8: Demographics of interviewees by child’s indication for surgery (n=80)........... 277

Table E-1: Proportion of concomitant surgical procedures for children admitted to a

South Australian hospital for the period 1997-2007. 447
Table E-2: Incidence estimates for children who had a tonsillectomy (ICD-10-AM

41789-00) performed during an admission in a South Australian hospital for

the period 1997-2007 (incidence per 1000 children, 95% confidence

intervals). 448
Table E-3: Incidence of children who had an adenoidectomy (ICD-10-AM 41801-00)

performed during an admission in a South Australian hospital for the

period 1997-2007 (incidence per 1000 children, 95% confidence intervals). 449
Table E-4: Incidence of children who had an adenotonsillectomy (ICD-10-AM 41789-

01) performed during an admission in a South Australian hospital for the

period 1997-2007 (incidence per 1000 children, 95% confidence intervals). 450
Table E-5: Incidence of children who had an myringotomy with/without

tympanostomy tube insertion performed during an admission in a South

Australian hospital for the period 1997-2007 (incidence per 1000 children,

95% confidence intervals). 451
Table E-6: Incidence of children who had a tonsillectomy (ICD-10-AM code 41789-

00) performed during an admission in a South Australian hospital for the

period 1997-2007 (incidence per 1000 children, 95% confidence intervals). 452
Table E-7: Incidence of children who had an adenoidectomy (ICD-10-AM code

41801-00) performed during an admission in a South Australian hospital for

the period 1997-2007 (incidence per 1000 children, 95% confidence

intervals). 453
Table E-8: Incidence of children who had an adenotonsillectomy (ICD-10-AM code

41789-01) performed during an admission in a South Australian hospital for

the period 1997-2007 (incidence per 1000 children, 95% confidence

intervals). 454

Xii



Table E-9: Incidence of children who had a myringotomy with/without

tympanostomy tube insertion performed during an admission in a South

Australian hospital for the period 1997-2007 (incidence per 1000 children,

95% confidence intervals). 455
Table E-13: Underlying diagnoses for separations where tonsillectomy (ICD-10-AM

code 41789-00) was performed during a paediatric admission in a South

Australian hospital for the period 1997-2007 (incidence per 1,000 children). 456
Table E-14: Underlying diagnoses for separations where adenoidectomy (ICD-10-AM

code 41789-01) was performed during a paediatric admission in a South

Australian hospital for the period 1997-2007 (incidence per 1,000 children). 457
Table E-15: Underlying diagnoses for separations where adenotonsillectomy (ICD-

10-AM code 41789-01) was performed during a paediatric admission in a

South Australian hospital for the period 1997-2007 (incidence per 1,000

NI A N ) e 458
Table E-16: Underlying diagnoses for separations where MTTI (ICD-10-AM code

41626-00, 41626-01, 41632-00, 41632-01) was performed during a

paediatric admission in a South Australian hospital for the period 1997-

2007 (incidence per 1,000 children). 459
Table E-17: Standardised Admission Ratios (SAR) for South Australia —

Tonsillectomy, 2001-2007 460
Table E-18: Standardised Admission Ratios (SAR) for South Australia —

Adenotonsillectomy, 2001-2007 468
Table E-19: Standardised Admission Ratios (SAR) for South Australia —

Adenoidectomy, 2001-2007 476

Table E-20: Standardised Admission Ratios (SAR) for South Australia — Myringotomy
with/without Tympanostomy Tube Insertion, 2001-2007. 484

Xiii



List of Figures

Figure 2-1: Anatomy of the ear, nose, and throat: pharyngeal and palatine tonsil............ 13
Figure 2-2: Anatomy of the ear, nose, and throat: tympanic membrane and

EUSTAChian tUDE. ......ei e 15
Figure 3-1: Standardised Admission Ratios for Australia States and Territories,

1995/96, Tonsillectomy and/or ADdenoidectomy. ......ccceceveeeeveeecveeeciee e 51
Figure 3-2: Spatial epidemiology of tonsillectomy and/or adenoidectomy across

metropolitan Adelaide, 1995/96. .......ceeeeeiiiieeeiiriee et 53
Figure 3-3: Standardised Admission Ratios for Australian States and Territories,

1995/96, Myringotomy in Children aged 0 to 9-years-old..........ccccoeeuveveevevveeeens 62
Figure 3-4: Spatial epidemiology of myringotomy with/without tympanostomy tube

insertion for children aged 0 to 9-years-old across metropolitan Adelaide,

1995/96. . e e e et e — e e e e et e e e e eabrreeseeareeeeeanns 63
Figure 3-5: Study Selection Profile..........couuiieeeieiiiiiciireeeee e e e e 76
Figure 4-1: StUAY SamPIe c...evieie i s s s e e s 106

Figure 4-2: Euler Diagram of the Surgical Combinations, South Australia, 1997-2007.....112
Figure 4-3: Annual Incidence for adenotonsillectomy, tonsillectomy,

adenoidectomy, and myringotomy with/without tympanostomy tube

insertion, South Australia, 1997-2007. ..........uuuuuuerererereeerneerererrereeeeeeeerereeeeee... 115
Figure 4-4: Annual incidence (per 1,000 child-years) of tonsillectomy,

adenoidectomy, and adenotonsillectomy by sex (boys vs. girls) and the

ratio of annual incidence by hospital election status (public vs. private

fuNding), SA, 1997-2007. ....vvveeeeeeieeiciiieeeeee et et e e e e e e eeerrereeeeeessesesbrrrereeeeenas 116
Figure 4-5: Annual incidence (per 1,000 child-years) of myringotomy with/without

tympanostomy tube insertion by sex (boys vs. girls) and the ratio of annual

incidence by hospital election status (public vs. private funding), SA, 1997-

2007 e 117
Figure 4-6: Age-specific incidence, SA, 1997-2007 (per 1,000 child-years).......c.ccvveeeene.n. 120

Xiv



Figure 4-7: Age and sex-specific incidence (per 1,000 child-years) of tonsillectomy,

adenoidectomy, and adenotonsillectomy by sex (boys vs. girls) and the

ratio of hospital election status (public vs. private funding), SA, 1997-2007.....121
Figure 4-8: Age and sex-specific incidence (per 1,000 child-years) of myringotomy

with/without tympanostomy tube insertion by sex (boys vs. girls) and the

ratio of hospital election status (public vs. private funding), SA, 1997-2007.....122
Figure 4-9: Cumulative incidence (per 1,000 child-years) of tonsillectomy,

adenoidectomy, and adenotonsillectomy by sex (boys vs. girls), SA, 1997-

2007 ettt e h e et e e e bt e e ne e e r e e nnreereennes 124
Figure 4-10: Age-specific incidence and annual proportion of surgical indications for

tonsillectomy, adenoidectomy, and adenotonsillectomy, SA, 1997-2007. ........ 127
Figure 4-11: Age-specific incidence and annual proportion of surgical indications for

myringotomy with/without tympanostomy tube insertion, SA, 1997-2007......128

T U e T Y ¥ o AV o o Tl <1y 144
Figure 5-2: Euler Diagram of the Surgical Combinations for each Australian state.......... 154
Figure 5-3: Incidence over time by Australian state........cccceevvvveeeeiiiiiiiciiiieeeee e, 160
Figure 5-4: Sex-specific Incidence by State of Residence. .......ccccvveveiieiiviieeeinniieee e, 162
Figure 5-5: Incidence by State, SEX and AZE......cccovveeeiiiiiiiiciiieeeeee e 167

Figure 5-6: Incidence by State, Sex and Age: Myringotomy + Tympanostomy Tube

[ R =T o] o VOO PPPOPUPPPRPIRS 168
Figure 5-7: Cumulative Incidence by State of Residence. ......ccccccvveeeivviccnrveeeeee i, 175
Figure 5-8: Percentage Difference between Observed and Expected Cases. ................... 178

Figure 5-9: Ratio of otolaryngological surgeons per population to the incidence of

surgical procedures per population, 2009. ........cccceeeeeiiiiiciiiree e 186
Figure 5-10: Proportion of Separations by Principal Source of Funds, 2009-10. ............. 196
FIBUIE B-1: STUAY PrOCESS.c.iiiuiiiieiiiiiee ettt ettt e s st e e s s bae e e s sira e e e ssabae e e s s sabaaeesnasenes 201
Figure 6-2: South Australian Statistical LOCal Areas ........cceeevvvvveeeiieiiiiciirieeeeee e, 203
Figure 6-3: Choropleth Maps, 1996/7-1998/9 .......ccceevieiiieeecieeree e 233
Figure 8-1: Study Cohort Enrolment and EXCIUSIONS .......ccooevviviveeiiieiiiiiniieeeeee e, 269

XV



List of Maps

Map 1: Tonsillectomy alone - Standardised admission ratios for boys. ........cccccceveeviveenn. 214
Map 2: Tonsillectomy alone - Standardised admission ratios for girls........cccceeevvvvvennecnn. 215
Map 3: Adenotonsillectomy - Standardised admission ratios for boys.........cccccceeeevineennn. 216
Map 4: Adenotonsillectomy - Standardised admission ratios for girls.........ccceeevvvvvennecenn. 217
Map 5: Adenoidectomy alone - Standardised admission ratios for boys.........ccccceevuveeen. 218
Map 6: Adenoidectomy alone - Standardised admission ratios for girls..........ccccceevuneeen. 219
Map 7: Myringotomy with/without tympanostomy tube insertion - Standardised

AdMIiSSION ratios fOr DOYS. ....ciiiiiiiieiiiiee e e 220
Map 8: Myringotomy with/without tympanostomy tube insertion - Standardised

admMIisSioN ratios fOr GIrlS.......uuvriiiiiiiiiee e 221
Map 9: Accessibility and Remoteness of South Australian Statistical Local Areas,

200806. ..eeeeee ettt ettt et e h e e e be e h b e e be e eh e e e bt e e ab e e be e nae e e beesareeneas 228
Map 10: Socioeconomic Status of South Australian Statistical Local Areas, 2006............ 229

XVi



List of Abbreviations

ABS

AIHW
AMWAC
AR-DRG
ASOHNS
cf.

Cl

DoHA

ENT

ERP

GIS

ICD
ICD-10-AM
ICD-10-CA
ICD-10-CM
ICD-10-GM
IRSD
ISAAC
NCCH
NHMD
NSW

OR

SA

SEIFA

SAR

SD

TTI

USA

vs.

Australian Bureau of Statistics

Australian Institute of Health and Welfare
Australian Medical Workforce Advisory Committee
Australian Refined Diagnosis Related Groups
Australian Society of Otolaryngology Head and Neck Surgery
conferre (Latin), ‘compared to’

confidence interval

Department of Health and Ageing

ear, nose, and throat

Estimated resident population

geographic information system

International Classification of Diseases
International Classification of Diseases, Australian Modification, Version 10
ICD-10 with Canadian Enhancement

ICD-10 with Clinical Modifications

ICD-10 German Modification

Index of Relative Socio-economic Disadvantage
Integrated South Australian Activity Collection
National Centre for Classification Health

National Hospital Morbidity Database

New South Wales

odds ratio

South Australia

Socio-Economic Indexes for Areas

standardised admission ratio

standard deviation

tympanostomy tube insertion

United States of America

versus

XVii



Abstract

Background

Surgery on the ears, nose, and throat (ENT) is amongst the most frequently performed on
children driven by the propensity of children to contract infectious diseases as their
immature immune systems develop. Previously epidemiological reports presented
incidence of surgical intervention in age-bands, typically in 5-year age groups, which
when reporting on paediatric conditions, can obscure the reporting of those children
most likely to undergo surgery. Reports also suggested that the geographical distribution
of the children who undergo surgery may follow specific patterns reflecting socio-
economic status or geographical locale. The purpose of the thesis was to gain a clear and
in-depth understanding of the incidence of tonsillectomy, adenoidectomy, and
myringotomy within South Australia; to investigate how these incidences compared to
other states and territories within Australia, and to identify and understand the factors

that underpin and influence these incidences.

Method

In order to address the aims of the thesis, a mixed methods approach was adopted. Three
retrospective cross-sectional quantitative studies were conducted to 1) describe the
epidemiology of the procedures within the South Australian paediatric population; 2)
describe and compare the epidemiology of the procedures across the Australian
paediatric population; and 3) to describe and compare the geographical distribution of
the surgical incidences across the South Australia. A prospective cross-sectional
qualitative study was conducted that utilised semi-structured interviews with
parents/caregivers of children undergoing ENT surgical intervention to understand their

experiences, perspectives, and expectations.
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Results

This thesis has shown that South Australian children have a higher than expected
incidence of these ENT surgical procedures as compared to other Australian states and
territories. There are definitive disparities across Australia in the frequency and age at
which children undergo the procedures, with the state in which a child lives clearly
associated with the likelihood of undergoing the surgery. Specifically, within South
Australia, the children who most often underwent tonsillectomy, adenoidectomy, and
myringotomy with/without tympanostomy tube insertion were very young, more
commonly were boys, and with private health insurance. Disruptions to the financial
security and wellbeing of the child’s household - through school and childcare absences,
parental work absences, cost of repeat doctors’ visits and medications, and the
household’s overall quality of life - were identified as key factors influencing the decision

of parents and caregivers to proceed with surgery.

Conclusion

Clearly, there are geographical disparities in the ENT surgical incidences in South Australia
and these are influenced by the child’s age, gender and state in which they lived, with
South Australian children undergoing these surgical interventions at a somewhat earlier
age than the other states and territories examined in this thesis. These variations are
most likely underpinned by difficulties in the affordability of healthcare and the financial
pressures linked to lower socioeconomic status. This was further reinforced by the
experiences described by parents and caregivers of children undergoing the surgeries;
with financial security and disruptions to the family’s quality of life being key factors
driving surgical intervention. These broader implications of childhood illness should be
considered when planning improvements in the access to appropriate health services,
and may have important implications for reducing the burden on the Australian

healthcare system.
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