Medication Use and Mental Health
Outcome

Maha Obaid Alsalami
(B.Sc, M.P.H.)

A thesis submitted for the degree of
Doctor of Philosophy (Gender and Health)

Research Centre for Generational Health and Ageing
School of Medicine and Public Health, Faculty of Health
University of Newcastle, Australia.

February 2017






Statement of Originality

The thesis contains no material which has been accepted for the award of any other
degree or diploma in any university or other tertiary institution and, to the best of my
knowledge and belief, contains no material previously published or written by
another person, except where due reference has been made in the text. | give consent
to the final version of my thesis being made available worldwide when deposited in
the University’s Digital Repository**, subject to the provisions of the Copyright Act

1968.

**Unless an Embargo has been approved for a determined period

Maha Alsalami

Maha Alsalami — PhD Thesis (2017) Page 3 of 750






Statement of Collaboration

I hereby certify that the work embodied in this thesis has been done in collaboration
with other researchers. | have included as part of the thesis a statement clearly

outlining the extent of collaboration, with whom and under what auspices

Maha Alsalami

Maha Alsalami — PhD Thesis (2017) Page 5 of 750






Statement of Authorship

| hereby certify that the work embodied in this thesis contains a published
paper/s/scholarly work of which I am a joint author. | have included as part of the
thesis a written statement, endorsed by my supervisor, attesting to my contribution to

the joint publication/s/scholarly work.

Maha Alsalami

Maha Alsalami — PhD Thesis (2017) Page 7 of 750






Acknowledgements and Dedication

I have many to acknowledge and thank in the completion of this thesis. First, | would
like to thank my supervisors: Professor Julie Byles, Ms Peta Forder, Dr Abdul
Milton, and Dr Mark McEvoy. Thank you for your invaluable guidance,
encouragement, constructive feedback, hands-on knowledge, assistance and
inspiration, which have helped me grow both on an academic and on a personal
level, and in my expertise as a researcher, at every stage of this journey. It has meant

a lot to me!

My sincerest gratitude goes to my family, who have lived this experience with me,
from the very beginning. Thank you for taking every step with me, and not letting
me give up: mainly to my parents, who instilled in me the importance of a good
education. My father who has passed away, always encouraged me to see things
differently. He would be very proud of me. | am deeply grateful to my mother also,
for her love and support during my studies. | would like to thank my husband's
parents, as well, for their continued love and trust, and especially my husband, for
his understanding, encouragement, and support in every way. | also acknowledge my
brothers and sisters for their support and encouragement, and for assisting me so

much, as without them, | could not have come this far.

Maha Alsalami — PhD Thesis (2017) Page 9 of 750



To my children, Saleh, Sarah, Abdulrahman, and Talyh who have grown-up with
their mother studying, thank you for watching me patiently for hours, as |
laboriously worked on this thesis. | also have a debt of gratitude to Cardiff Pre-
School, who have provided more than just childcare for my youngest daughter: they
have treated her like family. Lastly, this thesis is a tribute to my sister “Wafa”, who
passed away, while |1 was completing it. She is dearly loved and sadly missed, for
how she encouraged and supported me, always, in my studies, although she never

had the chance to read my work, or see my graduation.

Thank you to everyone at the Research Centre Generational Health and Aging for
your continued support. I would also like to express my thanks to Xiaoyue Xu
(Luna), Tazeen Majeed, Xenia Dolja-Gore, Roybn Kennaugh and Yodi Christiani
for their friendship and support, and for always being there for me. Thank you for
your unwavering faith in me, and for providing moments of immense joy and

laughter.

Thank you so much, girls!

Maha Alsalami — PhD Thesis (2017) Page 10 of 750



Table of Contents

Statement of Originality .......cccoove i 3
Statement of Collaboration ..., 5
Statement of AUthorship.........ccccooi i, 7
Acknowledgements and Dedication..............cccevvveiieiieiieeiiesec e 9
Table 0f CONTENTS .......coiiiiieeecee s 11
LISt OF TaDIES. ..o 21
LiSE OF FIQUIES ..o 30
ADDIEVIALIONS......ciiiiciccee e 32
Thesis Publications and Presentations ............c.ccocoerininineiieneennnn, 34
SYNOPISIS ettt ettt re e nreeenae e 36
1 BacKground.........ccooiiiiiic e 41
1.2 INEFOAUCTION .ttt 41
1.2 AQEING POPUIALIONS.......cviiiieiiice ettt re e 41
1.3 Medication use in older POPUIALIONS...........ccccvvviiriere i 42

1.3.1 Adverse Drug Reaction (ADR) .......ccoouiiiiiiieniieriseeie s 44

1.3.2 Prescribing CasCade.........ccveivieiieiie et 44

1.3.3 Inappropriate PreSCribiNg........cccveiveeiieiiieiie e 45

1.3.4 Morbidity and mortality..........cccceieiiiiiii e 46
1.4 Mental health and aging Populations............cccoveiiriiiiieni e 47
1.5 Medications use, gender, and mental health outcome...........c.ccccoovviviivnininenne 50
1.6 Summary of the underlying rationale for undertaking this research................... 52

Maha Alsalami — PhD Thesis (2017) Page 11 of 750



1.7 TheSIS rESEAICH @IMS ...eeeeeeieeeee e, 53

1.8 Brief overview of thesis chapters and appendiCes ...........c.cooovvvererenenenesenenn 55
1.9 Summary of Chapter ONE .......cccooveiiee e 59
1.10 The NEXt CRAPTET .....cveeiecieie ettt sre e reene e 59
2 LITErature FEVIBW .......eoiieiiiiieit e 61
2.1 INEFOAUCTION ...t 61
2.2 Incidence and prevalence of mental illnesses in later life.............cccooveveiieinennnne 62
2.3 Risk factors for mental illness in later life ... 66
2.4 Other Indicators of poor mental health among older people ..........ccccoceiiiinnne. 67

2.5 Examining the association between medications and mental health: a review and

SYStEMALIC APPIOACK ....ecvvivieiece et re e 68
2.6 Literature Search StrategieS.........coiiiiiiirieieeriesie e 69
2.6.1 Association between medication use and mental health (N=6 Studies)......72

2.6.2 Individual medications associated with mental health conditions as side

EffECt (NZT7 STUAIES) i 76
2.6.3 Reviews focussing on older people (N=4 reVIews).........cccccerererereneninnne 80
2.7 Summary of literature review and gaps in the current literature..............cc.coooe.... 84
2.8 THE NEXE CNAPTET ......eiiiicie et esre e 85
3 Study MEthods.........coviiiiie 87
S L INEFOUUCTION ... bbbttt 87
3.2 DALA SOUICES ...ttt nr e nne e 87
3.2.1 Australian Longitudinal Study on Women’s Health (ALSWH) ................. 87
3.2. 1.1 PArtICIPANTS ...eeuvieeteiee sttt 88

3.2, 1.2 SUIVEYS .ottt ettt ettt et e e st e e e e e nna e e e nnneeennes 90

3.2.2 Pharmaceutical Benefits Schedule (PBS).........ccccooviiiiiiiieciiccecec 9
3.2.3 Eligible participants and data ............ccooereriinieninniee e 96
BL2.4 ELNICS ot et 97

Maha Alsalami — PhD Thesis (2017) Page 12 of 750



3.3 Variables — descriptions, definitions, and classification ............ccccccoceviviriinnnne. 98

3.3.1 SUIMVEY MEASUIES ....c.veeiieiriiiieitiete sttt 98
3.3.1.1 Health-related Quality of Life........cccccceviveiiiiiiiee e 98
3.3.1.2 Socio-demographic variables............cccoooeiiiiiiiiiii 104
3.3. 1.3 PrOXY STALUS ..ot 105
3.3.1.4 Self-reported diagnOSES.........coiverveiieieiiesee e 106
3.3.1.5 Self-reported SYMPLOMS .......ccivveiiiieiece e 106
3.3.1.6 Health risk Dehaviours ............ccocueiiiiiiiie 107

3.3.2 Measures 0f MediCation USE .........ccoeieieiiiiniinineeeeee s 114

1.1.1.1 Classification of PBS medications using the Anatomical Therapeutic

Chemical (ATC) COUE .....cveiiieii et e 114

3.4 ANAlYSIS MELNOAS ......ccveiiiiiiiieiee s 119
3.5 INItIAL RESUIS: ... 122
3.5.1 Distributions of mental health scores for Surveys 3-6............cccccvevveeueenee. 122
3.5.2 Association between mental health scores and attrition................cccoe..... 124
3.5.3 Factors associated with poor mental health over time............cccccceevenenee. 128
3.6 Summary of Chapter THIEE .......ccciveiiiie e 137
3.7 The NEXE CRAPTET ....eovieiecee et e re e 137

4 Description of Medications Used by Women in the 1921-1926

(@d0] 0] o SR USP R 139
0 L1 0o [ Tod o] o USRS 139
4.2 MEENOG.......oeeieee et e ste e e reene s 139
4.2.1 Medication inclusion/eXclusion Criteria..........c.ccuvvvveriniieieiieneese e 140
4.2.2 StatiStical @NalYSIS........ccivieiiiiiiccie e 141
A .3 RESUILS ..ottt te et et e te e renre e neere s 141
4.3.1 Medications used by Australian Women ...........ccocvvvirieieiene s 141
4.3.2 Characteristics of medication users and NON-USEIS..........ccoovreereerieriennne 145

Maha Alsalami — PhD Thesis (2017) Page 13 of 750



4.3.3 Medications commonly used by Australian women ..............cccccooevvnnnine 151

4.3.3.1 Comparison between medication group use between the 3rd quarter of

2011 for women who completed S6 and who did not complete S6................ 153
4.3.3.2 Comparison between medication group use between the 2" quarter and
the 3™ qUArter 0f 2002 ..........coeuevieieeeeeeeeeeee ettt 153

4.3.4 Characteristics of women claiming medications from the five most
commonly used MediCation grOUPS ........ceivereerieiierie e see e ere e sre e e e 156
4.3.4.1 Anatomical main group (1% level of ATC Code) ........ccccevvvevevererennne. 156
4.3.4.2 Therapeutic main group (2" level of ATC C0de).........cccovvevvrvrereane. 164
4.4 DISCUSSION ...ttt sttt bbbttt bbbttt e ettt sb e enes 172
4.5 Summary of Chapter FOUN..........coiiiiiiie e 175
4.6 The NEXE CRAPTET .....cveiieciece e 176
5 The associations between medication use and mental health ..... 177
5.1 INEOAUCTION ...ttt 177
5.2 MEENOGS. ...t 178
5.3 StAtiStICAl ANAIYSES ..o 179

5.3.1 Aim Three: Examining the cross-sectional association between medication
use (defined as the number of different medications and number of different

therapeutic medication groups) and mental health scores...........c.ccocceeviieinennine 179

5.3.2 Aim Four: Examining the longitudinal association between medication use
and poor mental NEaItN ..o 180

B R BSUIES ..ttt ettt ettt et e e e nnnnnnnnnnnnnnn 182

5.4.1 Cross-sectional Associations between Medication Use and Mental Health
SCOrES (AIM THIER) ..ot 182

5.4.2 The Longitudinal Associations between Medication Use and Poor Mental

Health (AIM FOUD) c..oo et 189
5.4.2.1 Number of Different Medications Used and Poor Mental Health......189
5.4.2.2 Number of Different Therapeutic Main Groups Medication.............. 198

5.5 Additional analyses (Chapter FIVE)........cccevviiieiieieiiese e 205

Maha Alsalami — PhD Thesis (2017) Page 14 of 750



5.5.1 Number of different medications: New analyses.........cccccevvrveenvnrnrennne. 206

5.5.2 Number of different therapeutic main groups medication: New analyses 209

5.6 DISCUSSTON ..ttt sttt sttt sttt bbbttt se et bbbt be e 212
5.7 Summary of Chapter FIVE .........cceiieiiiic e 215
5.8 The NeXt CRaPLET ..o s 216

6 The associations between classes of medication use and mental

NEAITN .. 217
B.1 INEFOTAUCTION <. ettt e e e e e e e e ereeens 217
B.2 IMIBENOUS ...ttt e e e e e e e aaens 218

6.2.1 Aim Five: Assessment of the association between various classes of
medication and mental health among ALSWH participants aged 76-81 years,
who completed Survey 3 in 2002 .........cccoveiiiieieeie e 218

6.2.2 Aim Six: Longitudinal examination of the association between classes of

medication used and poor mental health ...............ccocoiiiiiiiiie 219
8.3 RESUILS ..ottt ettt ne et e et e reeneenee e 223

6.3.1 Assessment of the association between various classes of medication and
MENTAN NEAITN ... et 223

6.3.2 Longitudinal examination of the association between classes of medication

used and poor mental health ..o 226
6.3.2.1 Nervous system medications (Class N) .......cccccooeveiiniiininiiniiinns 226
6.3.2.2 Sensitivity analyses: Class N ..o 233
6.3.2.3 Alimentary tract and metabolism medications (Class A) .................. 235
6.3.2.4 Sensitivity analyses: Class A ... 243
6.3.2.5 Musculoskeletal system medications (Class M) ..........ccccoevverinnnnns 248
6.3.2.6 Sensitivity analyses: Class M.........cccociiiiiiiiiinieie s 251
6.3.2.7 Cardiovascular system medications (Class C).......c.cccecevvvevveiiiinnnnne 256
6.3.2.8 Sensitivity analyses: Class C .......ccccoveviiiiiciie e 260

6.4 Additional analyses: Chapter SIX .........ccvvveiviiieiieere e 265

Maha Alsalami — PhD Thesis (2017) Page 15 of 750



6.4.1 ClaSS N MEATCATIONS: ...ttt eeeeeeeeeeeeeeeeseeeeeeseenneennenennnees 266

6.4.1.1 New analyses: Stage ONE .......cccoereiirenini e 266

6.4.1.2 New sensitivity analyses: Stage Two (NO5 and NO6 medications were

excluded from analYSIS) ......coiueiieieiie et 267
6.4.2 Class A MEAICALIONS: .......ccoerveiieriiiiriiei e 268
6.4.2.1 New analyses: Stage ONE ......cccceiereienierinireeieie e 268
6.4.3 Class A MEAICALIONS ........ccuerueiiirieiiiirieee e 270

6.4.3.1 New sensitivity analyses: Stage Two (NO5 and NO6 medications were

excluded from analysiS) ........ccceiveiiiieie et 270

6.4.4 Class M MedICALIONS ..........cceiuiiiiiiiieieieiee e 272

6.4.4.1 New analyses: Stage ONe ........cccccvvieieeie i 272
6.4.4.2 New sensitivity analyses: Stage Two (NO5 and NO6 medications were

excluded from analysiS) ........ccceieeiiiiieieece e 273

6.4.5 Class C MEAICALIONS .......ccveieiieriiriesiieieie et 275

6.4.5.1 New analyses: Stage ONe ........cccccceveeieeie i 275
6.4.5.1 New sensitivity analyses: Stage Two (NO5 and NO6 medications were

excluded from analySiS) .......cccoeiiiiiriii e 276

5.5 DISCUSSTON ...ttt bbbttt et nb e bt nne i 278

6.6 SUMMAry of Chapter SIX ..o 283

6.7 THe NEXE CRAPLET ....c..i it 284

7 The Associations between Classes of Medication Use and Mental

Health Outcomes: SystematiC REVIEWS ..........cccocevveveiieereiieeseennn, 285
7. L INEFOTUCTION ...ttt 285
7.2 IMBENOGS. ...ttt bbb 291
7.2.1 Identification and exclusion of medications in each class ...............c........ 291
7.2.2 Study inclusion and exclusion Criteria..........ccccovevvveviieiie s 292
7.2.3 SEAICH SIrABOY ...eveiveieieiieieiesie ettt 295
7.2.4 STUAY SEIECTION ...vvieieieee et 298

Maha Alsalami — PhD Thesis (2017) Page 16 of 750



7. 2.5 DAtA EXITACTION ...ttt eneeeenenennnennnnes 300
73 RBSUIES .ttt nnnnnnnnnnn 301

7.3.1 Association between Class N medications and mental health outcomes . 301

7.3.1.1 Analgesic medications (NO2).........ccccceveeiveieiieesiere e 304
7.3.1.2 Antiepileptic medications (NO3)........ccccevveieriieieerie e 304
7.3.1.3 Anti-Parkinson medications (NO4) ........cccccoieiirriininiie e 305

7.3.1.4 Psycholeptics medications (N05) including anxiolytics (NO5B) and
hypnotics and sedatives (NOSC) ..o 305

7.3.1.5 Other nervous system medications (NO7) ........cccccvevveiveviveresiieseennnns 306

7.3.2 Association between Class A medications and mental health outcomes . 307
7.3.2.1 Drugs for acid related disorders (A02) ........ccocveveveieieneneneneneniens 309

7.3.2.2 Antiemetics and antinauseants (A04) ........ccovvevierenenene e 310

7.3.2.3 Antidiarrheals, intestinal antiinflammatory/antiinfective agents (AQ07)

........................................................................................................................ 310
7.3.2.4 Anti-obesity preparations (A08) .........ccccvveveiieiieie e 311
7.3.2.5 Drugs used in diabetes (AL0).......ccoeeveiiiieeie e 313

7.3.3 Association between Class M medications and mental health outcomes. 313

7.3.4 Association between Class C medications and mental health outcomes.. 316

7.3.4.1 Diuretic Drugs (CO3) .....cecieeieiieiie ettt 318
7.3.4.2 Beta Blocking Agents (CO7) .....coecveieiieie e 319
7.3.4.3 Calcium Channel BIockers (CO8) ........cccovvririreiiieieie e 320
7.3.4.4 Agents Acting on the Renin-Angiotensin System (C09).................. 320
7.3.4.5 Lipid Modifying Agents (CL10) .....ccovvevieiiieiiecieecie e 321

7.3.5 Assessment of mental health outcomes in the included studies................ 321
7.3.6 Effects of these medications according to age or gender ............ccccveneee. 323
7.4 DISCUSSION ..ttt bbbttt b bbbttt ettt b e bbb 324
T4 L ClaSS N TBVIBW ...ttt bbb 324
T.4.2 ClaSS A TEVIBW ...ttt ettt 329

Maha Alsalami — PhD Thesis (2017) Page 17 of 750



T 4.3 ClASS IMI FEVIBWV ... seeeeennennnennennnnnnen 335

T 4.4 ClaSS C FEVIBW ......eiveiieiieiieiete sttt bbbt 338
7.4.5 Strengths and HMItAtioNS ..........coveiiiieiecc e 343
7.5 Summary of Chapter SEVEN ........cccveiiiieieee e 345
7.6 The NEXE CRAPLET ..o 346
8 DISCUSSION ...ttt sttt bttt b 347
8.1 OVEIVIBW ...ttt bbbttt bbb nb e 347
8.2 FOCUS OF TNESIS......uiiiiiiciieiee e 347
8.3 Summary of overall study findiNgS..........cccooeiiiiniii 348
8.3.1 Chapter 3 fINAINGS .....ccoveiiiieiiece e 348
8.3.2 Chapter 4 fINAINGS .....ccoveieiieie e 350
8.3.3 Chapter 5 fINGINGS ....ccceieieieieiesier e 350
8.3.4 Chapter 6 FINGINGS .......coveieiiieieiei e 351
8.3.5 Chapter 7 fINdINGS ......cceeiveiie e 353
8.4 Research strengths and limitations.............cccocvevieic e 356
8.4 L SEIENQINS ... 356
8.4.2 LIMITATIONS. ...c.vetiei ittt 357
8.5 Research implications, future direction, and conclusion .............ccccceevveiieinenee. 360
8.6 Summary of chapter Ight ..o 362
RETEIENCES ... e 365
N o] 0 1=] o [ Tor - USSR 395
Appendix A. Supplementary materials for Chapter 2.................... 397
A.1 Search strategies for systematic review in MEDLINE .............ccccooveviiiiieennn. 398
A.2 Search strategies for systematic review in EMBASE ...........cccocoeiiiiiiiinnne. 399
Appendix B. Supplementary materials for Chapter 4,5 &6 ........ 401

Maha Alsalami — PhD Thesis (2017) Page 18 of 750



B.1 Medication inclusion and exclusion criteria for Aim Three (Chapter Five) and
AIM FIVE (ChAPLEI SIX) c.vveivieiieiie ettt st ae s sre e 402

B.2 Medication inclusion and exclusion criteria for Aim Two (Chapter Four), Aim

Four (Chapter Five) and Aim Six (Chapter SiX) ......ccccovvverieeriiieie e 407
Appendix C. Supplementary materials for Chapter 5 ................... 521
C.1 Selection of participants for analysis at Survey 3 in 2002............cccccevverieennenn 522

C.2 Characteristics of ALSWH women aged 76-81 years old at Survey 3 (N=5502)

523
C.3 Model 5 (all significant variables from models 2-4) .........cccccevenvniieniiinnnn. 526
Appendix D. Supplementary materials for Chapter 6 ................... 527
D.1 Selection of women for analysis in Chapter 6, at Survey 3 (2002)................... 528
D.2 Selection of women for analysis in Chapter 6, at Survey 4 (2005).................. 529
D.3 Selection of women for analysis in Chapter 6, at Survey 5 (2008)................... 530
D.4 Selection of women for analysis in Chapter 6, at Survey 6 (2011).................. 531
Appendix E. Supplementary materials for Chapter 7................... 533
E.1 Inclusion and eXClUSION CHILErIA .........eoveiiiirieieiic e 535
E.2 Nervous System Medications (Class N) .........ccccvvriiiiiiniiienescsesesns 539
E.3 Alimentary Tract and Metabolism Medications (Class A) .........ccocvvvreriennnnnns 607
E.4 Musculoskeletal System Medications (Class M) ........cccccocvvvevveveiieciecccee, 659
E.5 Cardiovascular system medications (Class C) .......cccevvvivieiiieiiic e 696

Maha Alsalami — PhD Thesis (2017) Page 19 of 750






List of Tables

Table 2-1: Features of included studies (N=3 studies: one study focusses on number
of medication and two studies focus on types of medication) ................. 73

Table 2-2: Summary of studies that have associations between depression and
medication use (N=3 StUdIES) .....c.ccceevreiieiiere e 75

Table 2-3: Features of included studies, according to each class of medications (N=
T SEUTIES) ..ttt bbb 78

Table 2-4: Some medications that may cause depreSSion ..........cccceceeerererenenennnns 82

Table 3-1: Sociodemographic characteristics for respondents from the 1921-1926
Cohort in 1996 and women of the same age in the general population* .91

Table 3-2: Participation and retention of 12,432 women in the ALSWH 1921-26

Cohort between 1996 (Survey 1) and 2011 (SUrvey 6)........cccccevvevreenenn. 94
Table 3-3: Physical functioning and bodily pain scales............cccccoveiieveiieinenne 100
Table 3-4: The five items of the SF-36 Mental Health subscale...............cccccceeee. 101
Table 3-5: A summary of SF-36 Mental Health inventory subscale....................... 103

Table 3-6: A Summary of reliability, validity, sensitivity and responsiveness of the
SF-36 Mental Health inventory subscale ............ccooooeiiiiiiniiins 103

Table 3-7 Recode of the education variable at Survey 1 (1996) for the ALSWH
1921-26 cOhOrt PartiCiPants...........cccecveiiieiie e 105

Table 3-8 Recode of the income management variable at all surveys for the ALSWH
1921-26 cOhort PartiCiPants...........ccevvveiiieiie e 105

Table 3-9: List f variables from Survey 1 to Survey 6 for the 1921-1926 cohort

PANTICIPANT ...ttt bbb bbb 110
Table 3-10: Included survey variables for Chapters 4, 5and 6.............cccccvvruennee. 113
Table 3-11: Measures of Medication USE .........ccccoviriiinieiininiese e 118

Maha Alsalami — PhD Thesis (2017) Page 21 of 750



Table 3-12: The number of 1921-26 Cohort participants with mental health score
AUriNG 2002-2011....oiiiiiiieeieee e e 123

Table 3-13: Demographic Proxy and Characteristics Associated with Poor Mental
Health (IMHSS52) o 129

Table 3-14: Self-reported Conditions and Symptoms Associated with Poor Mental
Health (IMHSS52) ... 132

Table 3-15: Health Behaviour Variables and Self-health Reports (Physical
Functioning and Bodily Pain) Associated with Poor Mental Health
(MHSS2) oot s s enas s s ansenes 135

Table 4-1: Characteristics of ALSWH women aged 76-81 years old at Survey 3,
according to use of PBS medications over 3rd quarter period in 2002.. 145

Table 4-2: Characteristics of ALSWH Women Aged 85-90 Years Old at Survey 6,
According to Use of PBS Medications over 3rd Quarter Period in 2011

Table 4-3: Number of women using different medications, listed according to
anatomical main group (1st level of ATC code).......cceovvvervrcieinennnne 152

Table 4-4: Characteristics of ALSWH women aged 76-81 years old at Survey 3,
calming any of the top five medications according to 1st level of ATC
COAER TN 2002 ...ttt 157

Table 4-5: Characteristics of ALSWH women aged 85-90 years old at Survey 6,
calming any of the top five medications according to 1st level of ATC
(o0 0 L30T 2 0 SR 160

Table 4-6: Characteristics of ALSWH women aged 76-81 years old at Survey 3,
calming any of the top five medications according to 2nd level of ATC
COUR 1N 2002.....eiieieeeieeee ettt nes 165

Table 4-7: Characteristics of ALSWH women aged 85-90 years old at Survey 6,
calming any of the top five medications according to 2nd level of ATC
(o0 0 3N T 2 0 TR P PR 169

Table 5-1: Multivariable associations between medical outcomes study 36-item
short-form health survey mental health score and medication use (number
of different therapeutic medication groups) in older women (N = 5,502),
adjusting for demographic characteristics, comorbidities, symptoms, and
health DENAVIOUNS ..........ooiie e 188

Maha Alsalami — PhD Thesis (2017) Page 22 of 750



Table 5-2: Adjusted longitudinal GEE models reporting odds ratios and 95%
confidence intervals for the association between number of medications
used and poor mental health (MH<52) during the period 2002-2011....191

Table 5-3: Adjusted longitudinal GEE Model 5 (Self-report Conditions), Model 6
(Symptoms) and Model 7 (Health Behaviour) reporting odds ratios and
95% confidence intervals for the association between number of
medications used and poor Mental Health (MH<52) during the period
20022011 ...ttt reenes 194

Table 5-4: Adjusted longitudinal GEE model 8 (SF-36 Physical Functioning) and
Model 9 (SF-36 Bodily Pain), reporting odds ratios and 95% confidence
intervals for the association between medication use and poor mental
health (MH<52) during the period 2002-2011 ...........ccceriiriierirriienn. 197

Table 5-5: The longitudinal GEE Model 1 (Unadjusted), Model 2 (Proxy) and Model
3 (Demographic) reporting odds ratios and 95% confidence intervals for
the association between Therapeutic medication groups and Poor Mental
Health (MH<52) during the period 2002-2011 ..........cceviiriirriirriennnn. 199

Table 5-6: Adjusted longitudinal GEE Model 4 (Self-report Conditions), Model 5
(Symptoms) and Model 6 (Health Behaviour) reporting odds ratios and
95% confidence intervals for the association between Therapeutic
medication groups and poor Mental Health (MH<52) during the period
2002-2011 ...ttt 201

Table 5-7: Adjusted longitudinal GEE Model 7 (SF-36 Physical Functioning) and
Model 8 (SF-36 Bodily Pain), reporting odds ratios and 95% confidence
intervals for the association between Therapeutic medication groups and
Poor Mental Health (MH<52) during the period 2002-2011 ................. 204

Table 5-8: Adjusted longitudinal GEE models reporting odds ratios and 95%
confidence intervals for the association between number of medications
used and poor mental health (MH<52) during the period 2002-2011....206

Table 5-9: Adjusted longitudinal GEE Model 5 (Self-report Conditions), Model 6
(Symptoms) and Model 7 (Health Behaviour) reporting odds ratios and
95% confidence intervals for the association between number of
medications used and poor mental health (MH<52) during the period
2002-2011 ...ttt 207

Table 5-10: Adjusted longitudinal GEE model 8 (SF-36 Physical Functioning) and
Model 9 (SF-36 Bodily Pain), reporting odds ratios and 95% confidence

Maha Alsalami — PhD Thesis (2017) Page 23 of 750



intervals for the association between medication use and poor mental
health (MH<52) during the period 2002-2011..........ccccerviriirirrinrirrnnnnns 208

Table 5-11: The longitudinal GEE Model 1 (Unadjusted), Model 2 (Proxy) and
Model 3 (Demographic) reporting odds ratios and 95% confidence
intervals for the association between therapeutic medication groups and
poor mental health (MH<52) during the period 2002-2011 .................. 209

Table 5-12: Adjusted longitudinal GEE Model 4 (Self-report Conditions), Model 5
(Symptoms) and Model 6 (Health Behaviour) reporting odds ratios and
95% confidence intervals for the association between therapeutic

medication groups and poor mental health (MH<52) during the period
2002-2011 ..o e 210

Table 5-13: Adjusted longitudinal GEE Model 7 (SF-36 Physical Functioning) and
Model 8 (SF-36 Bodily Pain), reporting odds ratios and 95% confidence
intervals for the association between therapeutic medication groups and
poor mental health (MH<52) during the period 2002-2011 .................. 211

Table 6-1: Univariate associations between the SF-36 mental health score (at Survey
3, 2002) and individual classes of medications during 2nd quarter of 2002
(st April -30th JUNE) N=5502......c.cciieiieieiicce e 224

Table 6-2: Number of women who using Class N medications, according to using
other classes during 2001-2011..........cccevvveieeieiieie e 228

Table 6-3: A longitudinal GEE Model 1 (Time), Model 2 (Proxy) and Model 3
(Demographics) reporting odds ratios and 95% confidence intervals for
the association between Class N medications and poor mental health
(MH<52) during the period 2002-2011 ..........ccceiviiirieiinieseeseeeies 231

Table 6-4: Number of women who using Class N medications (N02, NO3, NO4 and
NO7), after excluding NO5 and NO6 medications during 2001-2011..... 233

Table 6-5: A longitudinal GEE Model 1 (Time), Model 2 (Proxy) and Model 3
(Demographics) reporting odds ratios and 95% confidence intervals for
the association between Class N medications and poor mental health
(MH<52) during the period 2002-2011, after excluding NO6 and NO5
LT [Tor: 1A T0] 1 USRS 234

Table 6-6: Number of women using Class A medications during the period 2002-

Maha Alsalami — PhD Thesis (2017) Page 24 of 750



Table 6-7: Number of women using Class A medications during the period 2002-

Table 6-8: The longitudinal GEE Model 1 (Time), Model 2 (Proxy) and Model 3
(Demographics) reporting odds ratios and 95% confidence intervals for
the association between Class A medications and poor mental health
(MH<52) during the period 2002-2011..........ccccoveiiiiiiiiiiiiieieeceee 237

Table 6-9: Adjusted longitudinal GEE Model 4 (Self-report Conditions), Model 5
(Symptoms) and Model 6 (Health Behaviour) reporting odds ratios and
95% confidence intervals for the association between Class A
medications and poor Mental Health during the period 2002-2011....... 239

Table 6-10: Adjusted longitudinal GEE Model 7 (SF-36 Physical Functioning) and
Model 8 (SF-36 Bodily Pain), reporting odds ratios and 95% confidence
intervals for the association between Class A medication use and poor
mental health (MH<52) during the period 2002-2011 ............ccerurrnnne. 242

Table 6-11: Number of women using Class A medications, after excluding NO5 and
NO06 medications used during the period 2002-2011.........ccccccecvrvrirnnne 243

Table 6-12: The longitudinal GEE Model 1 (Time), Model 2 (Proxy) and Model 3
(Demographics) reporting odds ratios and 95% confidence intervals for
the association between Class A medications and poor mental health
(MH<52) during the period 2002-2011, after excluding NO6 and NO5
MEAICATIONS ...ttt ettt sttt ene e 245

Table 6-13: Adjusted longitudinal GEE Model 4 (Self-report Conditions), Model 5
(Symptoms) and Model 6 (Health Behaviour) reporting odds ratios and
95% confidence intervals for the association between Class A
medications and poor mental health (MH<52) during the period 2002-
2011, after excluding NO6 and NO5 medications.............ccccevveveeiveennnnns 246

Table 6-14: Adjusted longitudinal GEE Model 7 (SF-36 Physical Functioning) and
Model 8 (SF-36 Bodily Pain), reporting odds ratios and 95% confidence
intervals for the association between Class A medication use and poor
Mental Health (MH<52) during the period 2002-2011, after excluding
NO6 and NO5 MEdICALIONS ........eeveiierieie e 247

Table 6-15: Number of women using Class M medications during the period 2002-

Maha Alsalami — PhD Thesis (2017) Page 25 of 750



Table 6-16: Number of women using Class M medications used during the period
2002-2011 ..o e 249

Table 6-17: The longitudinal GEE Model 1 (Time), Model 2 (Proxy) and Model 3
(Demographics) reporting odds ratios and 95% confidence intervals for
the association between Class M medications and poor mental health
(MH<52) during the period 2002-2011 ..........ccceiiiiiiiiiiiieeeeeees 250

Table 6-18: Number of women using Class M medications, after excluding N0O5 and
NO06 medications during the period 2002-2011..........cccccovirininnnnennenn 251

Table 6-19: The longitudinal GEE Model 1 (Time), Model 2 (Proxy) and Model 3
(Demographics) reporting odds ratios and 95% confidence intervals for
the association between Class M medications and poor mental health
(MH<52) during the period 2002-2011, after excluding NO6 and NO5
MEAICATIONS ..ttt 253

Table 6-20: Adjusted longitudinal GEE Model 4 (Self-report Conditions), Model 5
(Symptoms) and Model 6 (Health Behaviour) reporting odds ratios and
95% confidence intervals for the association between Class M
medications and poor mental health (MH<52) during the period 2002-
2011, after excluding N06 and NO5 medications.............cccceevveveinenen, 254

Table 6-21: Adjusted longitudinal GEE Model 7 (SF-36 Physical Functioning) and
Model 8 (SF-36 Bodily Pain), reporting odds ratios and 95% confidence
intervals for the association between Class A medication use and poor
mental health (MH<52) during the period 2002-2011, after excluding NO6
and NO5 MEedICALIONS ......cceerieeieiiereeee e sre e ens 255

Table 6-22: Number of women using Class C medications during the period 2002-

Table 6-23: The longitudinal GEE Model 1 (Time), Model 2 (Proxy) and Model 3
(Demographics) reporting odds ratios and 95% confidence intervals for
the association between Class C medications and poor mental health
(MH<52) during the period 2002-2011 ..........ccoeiiiiiiieiiiiereeneee e, 258

Table 6-24: Number of women using Class C medications during the period 2002-

Table 6-25: The longitudinal GEE Model 1 (Time), Model 2 (Proxy) and Model 3
(Demographics) reporting odds ratios and 95% confidence intervals for
the association between Class C medications and poor mental health

Maha Alsalami — PhD Thesis (2017) Page 26 of 750



(MH<52) during the period 2002-2011, after excluding NO6 and N05
MEAICATIONS ...ttt 262

Table 6-26: Adjusted longitudinal GEE Model 4 (Self-report Conditions), Model 5

(Symptoms) and Model 6 (Health Behaviour) reporting odds ratios and
95% confidence intervals for the association between Class C medications
and poor mental health (MH<52) during the period 20, after excluding
NOG6 and NO5 MEICALIONS .....ccuveeeiieiiieeie e 263

Table 6-27: Adjusted longitudinal GEE Model 7 (SF-36 Physical Functioning) and

Model 8 (SF-36 Bodily Pain), reporting odds ratios and 95% confidence
intervals for the association between Class C medication use and poor
mental health (MH<52) during the period 2002-2011, after excluding NO6
and NO5 MEdICALIONS .......oveiviiiiiiiiieieie e 264

Table 6-28:Using Class N medications in 2002-2011 and a longitudinal GEE Model

1 (Time), Model 2 (Proxy) and Model 3 (Demographics) reporting odds
ratios and 95% confidence intervals for the association between Class N
medications and poor mental health (MH<52) during the period 2002-

Table 6-29:Using Class N medications in 2002-2011 and a longitudinal GEE Model

1 (Time), Model 2 (Proxy) and Model 3 (Demographics) reporting odds
ratios and 95% confidence intervals for the association between Class N
medications and poor mental health (MH<52) during the period 2002-
2011, after excluding NO6 and NO5 medications..........ccccceeververiereenne. 267

Table 6-30: Using Class A medications in 2002-2011 and a longitudinal GEE Model

1 (Time), Model 2 (Proxy) and Model 3 (Demographics) reporting odds
ratios and 95% confidence intervals for the association between Class N
medications and poor mental health (MH<52) during the period 2002-

Table 6-31: Adjusted longitudinal GEE Model 4 (Self-report Conditions), Model 5

(Symptoms), Model 6 (Health Behaviour) Model 7 (SF-36 Physical
Functioning) and Model 8 (SF-36 Bodily Pain), reporting odds ratios and
95% confidence intervals for the association between Class A
medications and poor mental health (MH<52) during the period 2002-

Table 6-32: Using Class A medications in 2002-2011 and the longitudinal GEE

Model 1 (Time), Model 2 (Proxy) and Model 3 (Demographics) reporting

Maha Alsalami — PhD Thesis (2017) Page 27 of 750



odds ratios and 95% confidence intervals for the association between
Class A medications and poor mental health (MH<52) during the period
2002-2011, after excluding NO6 and NO5 medications ..............c..c....... 270

Table 6-33: Adjusted longitudinal GEE Model 4 (Self-report Conditions), Model 5
(Symptoms) and Model 6 (Health Behaviour) Model 7 (SF-36 Physical
Functioning) and Model 8 (SF-36 Bodily Pain), reporting odds ratios and
95% confidence intervals for the association between Class A
medications and poor mental health (MH<52) during the period 2002-
2011, after excluding NO6 and NO5 medications...........c.cccceevvveiveennnene, 271

Table 6-34: Using Class M medications in 2002-2011 and a longitudinal GEE
Model 1 (Time), Model 2 (Proxy) and Model 3 (Demographics) reporting
odds ratios and 95% confidence intervals for the association between

Class M medications and poor mental health (MH<52) during the period
2002-2010 ..o 272

Table 6-35: Using Class M medications in 2002-2011 and the longitudinal GEE
Model 1 (Time), Model 2 (Proxy) and Model 3 (Demographics) reporting
odds ratios and 95% confidence intervals for the association between
Class M medications and poor mental health (MH<52) during the period
2002-2011, after excluding NO6 and NO5 medications .................c....... 273

Table 6-36: Adjusted longitudinal GEE Model 4 (Self-report Conditions), Model 5
(Symptoms) and Model 6 (Health Behaviour) Model 7 (SF-36 Physical
Functioning) and Model 8 (SF-36 Bodily Pain), reporting odds ratios and
95% confidence intervals for the association between Class M
medications and poor mental health (MH<52) during the period 2002-
2011, after excluding N06 and NO5 medications.............ccccevvveieinennen, 274

Table 6-37: Using Class C medications in 2002-2011 and a longitudinal GEE Model
1 (Time), Model 2 (Proxy) and Model 3 (Demographics) reporting odds
ratios and 95% confidence intervals for the association between Class C
medications and poor mental health (MH<52) during the period 2002-

Table 6-38: Using Class C medications in 2002-2011 and the longitudinal GEE
Model 1 (Time), Model 2 (Proxy) and Model 3 (Demographics) reporting
odds ratios and 95% confidence intervals for the association between
Class C medications and poor mental health (MH<52) during the period
2002-2011, after excluding NO6 and NO5 medications ..............c.......... 276

Maha Alsalami — PhD Thesis (2017) Page 28 of 750



Table 6-39: Adjusted longitudinal GEE Model 4 (Self-report Conditions), Model 5
(Symptoms) and Model 6 (Health Behaviour) Model 7 (SF-36 Physical
Functioning) and Model 8 (SF-36 Bodily Pain), reporting odds ratios and
95% confidence intervals for the association between Class C medications
and poor mental health (MH<52) during the period 2002-2011, after
excluding NO6 and NO5 MediCations ............ccccoovrerieiieienenc s 277

Maha Alsalami — PhD Thesis (2017) Page 29 of 750



List of Figures

Figure 1-1: The prescribing CaSCaAUE ...........cccvvveieerieiieieere et 45

Figure 1-2: Mean mental health score in the past four weeks (using SF-36 mental
NEalth SUD-SCOIE) ...ccveeieiee s 49

Figure 1-3: Research components and relationships to thesis aim and chapters...... 58

Figure 2-1: Flowchart presenting the systematic approach to the literature review:
using MEDLINE and EMBASE ..........ccoov i 71

Figure 3-1: Location of ALSWH participants around Australia in 1996 ................. 89

Figure 3-2: Data collection schedule for the ALSWH in years and number of women

IN OIAET CONOIT ... 90
Figure 3-3: Five levels of an ATC COAE.......ccccviiiiieiiccceece e 115
Figure 3-4: The 14 anatomical main groups (Level 1) of the ATC code................ 116

Figure 3-5: The five levels of the ATC code for OXPRENOLOL
HYDROCHLORIDE (ATC code:CO7TAAD2) .....coveivererinenieseeieeens 117

Figure 3-6: Mental health scores follow left skewed normal distributions (S3-S6) 123
Figure 3-7: Losses due to death and non-response at S3 (2002) and S4 (2005)..... 125
Figure 3-8: Losses due to death and non-response at S5 (2008) and S6 (2011)..... 126

Figure 3-9: Median mental health score in the past four weeks (Using SF-36 MHI) at
SUNVEYS 36 ..ottt e e e 127

Figure 4-1: Medication use at Survey 4 and SUIVEY 5........cccooeveieienineniceien, 142

Figure 4-2: Medication use at Survey 4 and Survey 5, according to therapeutic main
group (2nd level of the ATC COUR) ....ceovvviviieriiieieee e 143

Figure 4-3: Number of different medications used for women who did not complete
SUNVEY 6 (N= 2868) ...ccuveiieiieiieiiieieeie et 144

Maha Alsalami — PhD Thesis (2017) Page 30 of 750



Figure 4-4: Number of different therapeutic medication groups used for women who
did not complete Survey 6 (N=2868) ..........cccevivereiiieieerie e 144

Figure 4-5: Twenty most commonly claimed therapeutic main groups (2nd level of
ATC code) IN 2002 .......ocieieeie e 155

Figure 4-6: Twenty most commonly claimed therapeutic main groups of medications
(2nd level of ATC code) iN 2011.......cccveieiiieiieeeie e 155

Figure 5-1: Association between SF-36 Mental Health Score and Total Number of
different Medications (unique primary ATC) .....cccoveieieneneneneneneas 183

Figure 5-2: Association between SF-36 Mental Health Score and Total Number of
different therapeutic main groups (the 2nd level of ATC code) ............ 183

Figure 6-1: Association between Class N, Class B, Class A, Class M and Class C
medications and Mental Health SCOres............ccoovvivninnennieic e, 225

Figure 6-2: Using Class N medications in 2002-2011 ........c.ccccvevveieieeseesieceee 227

Figure 7-1: Flowchart of the study selection process for the Class N review: using
MEDLINE and EMBASE .........oooioe e 303

Figure 7-2: Flowchart of the study selection process for the Class A review: using
EMBASE ... 308

Figure 7-3: Flowchart of the study selection process for the Class M review: using
EMBASE ...t 314

Figure 7-4: Flowchart of the study selection process for the Class C review: Using
EMBASE ...t 317

Maha Alsalami — PhD Thesis (2017) Page 31 of 750



Abbreviations

Abbreviation

Descriptor

ADR

Adverse Drug Reaction

WHO World Health Organisation

MAI Medication Appropriateness Index

NSW New South Wales

ALSWH The Australian Longitudinal Study on Women'’s Health

ATC Anatomical Therapeutic Chemical

PBS Pharmaceutical Benefits Scheme

PIN Personal Identification Number

Class N Nervous system medications

Class A Alimentary tract and metabolism medications

Class M Musculoskeletal system medications

Class C Cardiovascular system medications

OR Odds Ratios

Cl Confidence Intervals

HAM-D Hamilton rating scale for Depression

GDS Geriatric Depression Scale

PRISMA the Preferred Reporting Items for Systematic Reviews and
Meta- Analyses

CIDI-SEMD Compqsite Interna_tional Diagnostic Interview Short Form
for Major Depression

MCS Mental Component Scale

ACE inhibitors angiotensin-converting enzyme inhibitors

NSAIDs Non-steroidal anti-inflammatory drugs

ICD-9-CM Int_e_rnational_(_:Ias_sification of Diseases, Ninth Revision,
Clinical Modification

HADS The Hospital Anxiety and Depression Scale

GEE Generalized Estimating Equations

S3 Survey 3

S4 Survey 4

S5 Survey 5

S6 Survey 6

MH Mental Health

NHMRC the National Health and Medical Research Council

AIHW the Australian Institute of Health and Welfare

BMI Body Mass Index

PA Physical activity

Abbreviation Descriptor

RPBS the Repatriation Pharmaceutical Benefits Scheme

PMH Poor Mental Health

Class B Blood and blood forming organs medications

NO2 Analgesics medications

NO3 Antiepileptic medications

NO4 Anti-Parkinson medications

NO7 Other nervous system medications

COPD Chronic Obstructive Pulmonary Disorder

CES-D Centre for Epidemiologic Studies-Depression

ADRs Adverse Drug Reactions

Maha Alsalami — PhD Thesis (2017)

Page 32 of 750



NSAIDs Non-Steroidal Anti-Inflammatory Drugs

AE Adverse Event

RAS Renin-Angiotensin System

CCBs Calcium Channel Blockers

ACE inhibitors Angiotensin-Converting-Enzyme inhibitors

CNS Central Nervous System

ARBs angiotensin Il receptor blockers

HMG-CoA 3-Hydroxy-3-Methyl-Glutaryl-CoA

MedDRA Medical Dictionary for Regulatory Activities

COSTART Coding Symbols for Thesaurus of Adverse Reactions
Terms

HAD Hospital Anxiety and Depression

BBB blood-brain barrier

PPls Proton Pump Inhibitors

Pgp P-glycoprotein

MDR1 Multiple-Drug Resistance 1

CB1 receptor Cannabinoid 1 receptor antagonist

antagonist

GABA Gamma-Aminobutyric Acid

SSRIs Selective Serotonin Reuptake Inhibitors

OCD Obsessive-Compulsive Disorder

RCTs Randomised Clinical Trials

DBI Drug Burden Index

Maha Alsalami — PhD Thesis (2017)

Page 33 of 750



Thesis Publications and Presentations

Published manuscripts

Alsalami M., Forder P., Milton A., McEvoy M., Byles JE. Associations between
medication use and mental health in older women: a cross-sectional analysis of 5,502

women aged 76 to 81. JAGS. 2015. 63 (6): p. 1254-1255.

Conference presentations

Alsalami M., Byles JE, Milton A., McEvoy M. Medication use and mental health
outcome. 11th National Conference of Emerging Researchers in Ageing, held in

Brisbane, Australia, November 19-20, 2012.

Alsalami M., Forder P., Byles JE., Milton A., McEvoy M. Medication use and
mental health in women aged 76-81 years. 12th National Conference of Emerging

Researchers in Ageing, held in Sydney, Australia, November 25-26, 2013.

Poster presentations

Alsalami M., Byles JE, Milton A., McEvoy M. Medication use and mental health
outcome. 7th Australian Women’s Health Conference, held in Sydney, Australia,

May 7-10, 2013.

Maha Alsalami — PhD Thesis (2017) Page 34 of 750



Alsalami M., Forder P., Byles JE., Milton A., McEvoy M. The Association between
classes of different medications and mental health outcome in 5502 women aged 76-
81 years old. 15th International Mental Health Conference, held in Gold Coast,

Australia, August 25-26, 2014.

Maha Alsalami — PhD Thesis (2017) Page 35 of 750



Synopsis

Background: Medication use among older people has received increased attention
in recent years because the prevalence of multiple medication use in the older
population has increased. There is some evidence that some medications can cause
mental illness such as depression, anxiety, and mood disorders. However, there is
limited evidence of the association between medication use and mental health

outcomes, in older women.

Aims: This thesis has six interconnected aims: 1) To describe medications used by
women in the ALSWH who were born in 1921-1926 (1921-1926 Cohort). 2) To
examine the cross-sectional association between medication use and mental health
scores, in women aged 76-81 years, who completed Survey 3 (2002) of the
Australian Longitudinal Study on Women’s Health. 3) To examine, longitudinally,
the association between medication use and poor mental health, in ALSWH
participants who completed Survey 3 (2002), Survey 4 (2005), Survey 5 (2008) and
Survey 6 (2011). 4) To assess the association between various classes of medication
and mental health among ALSWH participants aged 76-81 years, who completed
Survey 3 in 2002. 5) To examine, longitudinally, the association between classes of
medication used and poor mental health, across surveys 3-6, clarifying, and
expanding upon the findings of aim four. 6) To systematically review current
literature of studies assessing the association between selected classes of medication

and mental health outcomes, in older adults without mental illness.
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Methods and Results: To reach these aims, secondary data analyses of ALSWH
data and four systematic reviews (in 2014 and 2015) were conducted. Women at
greater risk of poor mental health who used medications, had more co-comorbid
conditions, more symptoms, were more likely to be obese, and to be a smoker. Two
analyses were conducted in order to evaluate aims two and three. First, cross-
sectional analyses were undertaken, using a multivariable linear regression, to
examine the association between medication use, in terms of two measures, and
mental health scores, among women aged 76-81 years, at Survey 3 in 2002. A weak
linear association between the number of different medications or number of
different therapeutic medication groups used, and mental health scores, was found.
A second set of analyses examined longitudinal associations between two measures
of medication use and poor mental health, by using Generalized Estimating
Equations (GEE) models. From these analyses, it was found that poor mental health
was associated with higher medication use (number of different medications and
number of different therapeutic medication groups used). However, the association
did not persist after adjusting for physical function and bodily pain. Unadjusted
univariate analyses, using linear regression to assess the associations between
various classes of medication and mental health scores, among similar women who
completed Survey 3, showed statistically significant associations between the use of
medications for the nervous system (Class N), blood (Class B), alimentary tract and
metabolism (Class A), musculoskeletal system (Class M), and cardiovascular system
(Class C), and lower mental health scores, among older Australian women, aged 76-
81 years. GEE models were then used to explore associations between these four

classes of medication (nervous system, alimentary tract and metabolism,
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musculoskeletal system, and cardiovascular system medications) and poor mental
health, during ten years of follow-up and adjusting for other factors. The evidence
from these analyses suggests that there is not a clear association between use of
these four classes of medications and poor mental health, in older Australian
women. Additional analyses (sensitivity analyses) were also conducted, as part of
the fifth aim, excluding women who were using psycholeptics (N05) and
psychoanaleptics (N06) medications for anxiety and depression, during 2002-2011.
These analyses concluded that using Class A, Class M, and Class C medications
were associated with lower risk of having poor mental health, for older women,
during 2002-2011. While using Class N medications such as analgesics,
antiepileptics, anti-Parkinson and other nervous system medications, was not
significantly associated with poor mental health. Following these analyses, four
systematic reviews considered whether there is any other published evidence to
suggest an association between medications in each of these four classes, and mental
health outcomes, in adults aged 65 years and over, without mental illness. These
reviews indicated that adverse mental health outcomes such as anxiety or
depression, were suspected, for some Class N medications (e.g. tiagabine,
topiramate, rasagiline), some Class A medications (e.g. esomeprazole lansoprazole,
cimetidine), some Class M medications (e.g. celecoxib, rofecoxib, etoricoxib), and
some Class C medications (e.g. indapamide, hydrochlorothiazide/amiloride,

metoprolol).

Conclusion and Implications: This thesis has added to the evidence base
examining the associations between medication use and mental health, and provided
a comprehensive approach to examining these associations by using six different

medication measures. The study findings presented in this thesis provides evidence
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that the number of different medications or the number of different therapeutic
medication groups are not clearly associated with poor mental health after
controlling for physical functioning or bodily pain, which themselves are strongly
associated with poor mental health. Using Class A, Class M and Class C
medications was associated with lower risk of having poor mental health, in older
women, after excluding NO5 and NO6 medications. With a growing proportion of
older people in our society, prescribers should be aware of the advantages that these
medications have, for improving mental health. Future well designed studies in
different population groups are required to confirm and extend these results, and to
especially examine the association between using other common classes of
medication, and poor mental health, over time. Four reviews provide evidence that
some specific medications in Class N, Class A, Class M and Class C, may play a
role in the development of mental illness, in older adults. Future research might
include well-designed studies, where the aim is to assess the effects of individual
medications, and determine their long-term effects on mental health, and whether
these effects are different for older women. The results of this thesis contribute
insights to the body of existing knowledge and provide justification for on-going
research in this area, especially regarding mental health outcomes, for women. The
findings enable clinicians and health professionals to be aware of the possible side
effects of using various types of prescription medications, so they can better support
this population, especially those at risk of poor mental health. It may be informative
for other researchers, by providing an understanding of medication use over the life
course, and pre-empting the potential long-term hazards of using medications, in

terms of compromising mental health.
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