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Abstract

Health economic aspects in the management of Bipolar disorder

Anees Ahmed Abdul Pari, Oriel College.
D.Phil., Michaelmas Term 2016

Bipolar disorder (BD) is one of the leading causes of disability worldwide and has a
detrimental impact on health-related quality of life (HRQoL), and personal and social
functioning. Despite this, there is insufficient knowledge of the costs, HRQoL implications
relevant to BD, and the cost effectiveness of current treatments for BD in the UK. The aim of
this thesis is to inform decisions about local and national service provision by applying a

variety of health economic tools to build an economic case for BD.

First, economic evaluations of BD management strategies are systematically reviewed. A
cost-of-iliness study is then conducted to estimate the societal burden of BD in the UK and
explore the factors that drive variations in these costs. The appropriateness of applying the
EQ-5D-3L outcome measure in BD is assessed and the feasibility of mapping disease-
specific measures to the EQ-5D-3L is explored. Finally, a cost-utility analysis (CUA) is
conducted to bring together evidence on the costs and outcomes associated with alternative

psychological interventions in BD management.

This thesis makes important contributions to multiple research domains, informing the
allocation of scarce healthcare resources in this context. There is a sheer dearth of evidence
on cost-effectiveness strategies for the long-term management of BD in the UK, especially the
evidence for psychological therapies is limited. The annual societal costs associated with BD
in the UK are estimated to be £5.14 billion, demonstrating the significant economic burden
associated with this disease. The EQ-5D-3L instrument is found to be useful in measuring
HRQoL in BD patients who predominantly experience depressive symptoms, but is not
sensitive enough to detect changes in individuals with mania. More psychometric evidence
is therefore required before this instrument can be widely applied in economic evaluations of
BD-related interventions. Finally, the CUA indicates that a novel structured psychoeducation

intervention in individuals on remote mood monitoring in the UK is not cost-effective.



Table of Contents

ACKNOWIEAGMENTS ... 2
Publications related to thisS theSIS............coiiiiiiiiiiiiiiie 4
ADSTITACT ..o 5
Table Of CONIENTS ... 6
LISt Of tADIES ..o 12
IS o) o U =P 14
List Of abDreviationsS...........coovviiiiiiiii 16
(@ gF=T o1 (= g I [ 11 Yo [1 [ 1o o ISR 17
1.1 INtroduction 0 the thESIS .......uuuuiiiiiiiiiiiiiiiiiiiiiiii e 17
1.2 Applied study: the OXTEXT research programme ..........cccceeeeeeeeeveeviviiineeeeeenn. 22
1.3 Aims and objective of the theSIS..........ccooiviiiiiii e, 26
1.4 OUutling Of the tNESIS......uuiiie e 27
1.5 Contribution t0 the Ierature..........cooooe e 30
I G 0] o Tod 11 [0 o 33
Chapter 2: Background on epidemiology and burden of BD ...........cccovvviiiiiiiiiiieennns 34
P22 I 11 0T ¥ Tox 1 o] o R SSSPPPRPRR 34
2.2 DISBASE GIBA....ceuuuuuiieeeeeeeeiiiiiiaaa e e e e eeeeeattt s s e aeeeeeeeattsaaaeaaeeeeeeatssnnaaaeeeeereanes 34
2.3 ACTIOIOQY ..ttt 37
2 = o (o (=10 11 o] (0] |V TN 38
2.5 Psychiatric CO-MOrDIAItIES ...........uuuuiiiiiiiiiiiiiiiiiiii e 39
2.6 Medical CO-MOTDITItIES .....evveveiiiiee e e e e e e eeeees 40
2.7 COUISE OF IlINESS ...eiiieee et e e e e e e e e e e e e e e eeeeenes 41
2.8 MOIAIILY ... e e e e e e e eaaan 43
2.9 EXisting management StrategieS .........c.uuuuiiiiieeeiiiiiiici e e 44
2.10 MONItOriNG SIrAtEQIES......ceeieieiii e e e e e e e e eeanns 47
2.11 Disease burden, and functional impairment..............cccooooeeiiiiiiiiiiiii e, 48
2.12 Economic cost and quality of life.........c.oiiiiiiii i 52
2.13 Summary and CONCIUSION .........coiuuiiiieiiiiie e e e e e eees 54
Chapter 3: Health Economics in mental health ..............c..cooooiii i, 56
G 700 111 o o [Fox 1o [P PUTR 56
3.2 Background to economics and BD ..........ccoooiviiiiiiiiiiiin e 56



3.3 Cost-0f—illNess (COI) StUIES .....cooeiiiiiiiiieee e 59

3.3.1 Nomenclature of COI StUAIES..........uuuuiiiiiieieeeieiie e eeeees 60
3.3.2 Limitations of cost-0f-illN@SS StUAIES .........ccoviiiiiiiiiiiiieee e 62
3.4 Main elements of an Economic Evaluation .............ccccccoeviiiiiiiiiiiie e, 62
3.4.1 COMPATALOIS ... .iieeiiiieeiiie et e et et e e e e e e e e e s r e e e e e e eeennes 63
4.2 PEISPECHIVE ... 63
G B O 0 11 £ PP PRUPUPTRUPPPI 65
3.4.4 Measurement of Health OUtCOMES .........cooovviiiiiiii, 67
3.4.5 HRQoL Measures SpecifiC t0 BD........ccoooeeeeiiiieiiiiiii e e 70
3.4.6 Utility MEASUIEMENT ......uuuiii i e e e e e e e e e e e eeeenes 71
3.4.7 Quality Adjusted Life Years (QALYS) ...ccccceiiiiiiiiiiii e eeeeaens 71
3.4.8 Incremental Cost Effectiveness Ratio (ICER) ......ccooooeeeiiiiiiiiiiiiiiiieeieeeen, 73
3.4.9 Timeframe and diSCOUNtING.............uuuiiiiiiieiieeeei e eeaaens 75
3.4.10 Uncertainty @analySiS.......cccieeeeeiiiiiiiiiiiiieeeeeeeeeeeiess e e e e e e e e e e e e e e eaaanns 75
3.5 Types of economiC evaluation..............cooeiieeeiiiiiiiiiii e 78
3.5.1 Cost—CoNSequUENCES ANAIYSIS ........cvvviiiiieeeeeeieeeiis e e e e e e e e 78
3.5.2 Cost-minimisation analysis ...........cooouriiiiii i 79
3.5.3 Cost-effectiveness analysis ... 79
3.5.4 Cost—utility @analySIS ........coeeeiiiieie 80
3.5.5 Cost—benefit analysSiS. ... 80
3.6 Frameworks for conducting economic evaluation ..............ccccoeeeeeiieieeeeeee, 81
3.6.1 Trial-based economic evaluations ............ccovvveeiiiiiiieeee e eeeeeees 81
3.6.2 Decision analytical models...........oooooiii i 82
3.7 DiscuSSION @Nd CONCIUSION .....coeeiiiieiiiiiiiie e e e e e e e e e e eeenannnas 83
Chapter 4: Economic evaluations in bipolar disorder: A systematic review and critical
APPIAUISAL. ... 85
s o o 13 o o ) o P 85
4.2. MethodolOogy .......coooiiiiiii 87
4.2.1. SEAICH StralegY.....ceiiiiiiiiiiiiiiiiiie e 87
4.2.2 Study SElECHION CILEITA. ....ceiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee e 88
4.2.3 Data extraction and quality assSeSSmMeNt ..........ccoevvvveiiiiieeeiiiiie e, 89

A B3 RESUITS ... a 90
4.4 Trial-based econoOmMIC eValUALIONS. .......cooiiiiiiiiiiiiie e 106
Y (1 [0 V0 (=] [ | o SR 106



i N B T | - M O 0 1Y 1 TP 107

4.4.3 Data: OUICOMES.....uu ittt e et e et et e e e et e e e e eea e e e eeenaaaaaees 108
4.5 Analysis and interpretation of resultS ..........ccccciviii 108
4.5.1 Overall qUAlity SCOIES ......ccceviiiiiiiiiiiiiiiiiiiie e 109
4.6 Model-based economic evaluations.............cccccviiiiiiiiiiiiiee 111
4.6.1 MOAEl SITUCTUIE ... e e e eaaan s 112
G B T - PRSP 116
4.6.3 MOEel UNCEIAINTY ...vvuuiiie e e e e e e e 118
4.7 Overall quality of MOEIS........ccooveiiiiiii e 119
R LT ol U 1] o] o D PP 120
4.8.1 Trial-based economic evaluations ...........ccccvvvveiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee 123
4.8.2 Model-based economic evaluations...........cccccvvvviiiiiiiiiiiiiiiiiiiiiieeeeeeeee 125
4.9 CONCIUSIONS ..o 127
Chapter 5: Societal costs of Bipolar disorder inthe UK..............cooovviiiiiiiiiieeeveeenn, 129
o0 I [ o1 (o o [8ox 1o o H TR 129
5.2 CUIMENE BVIHENCE ... 130
5.3 MethOdOIOQY ..o 133
5.3.1 Patient CONOIT.....cciiieeiiiiie e e e e e e e eeeees 133
5.3.2 Data COIECHION ......coeeiiiiiie e e e e e e e e e eeenes 134
5.3.3 COSt €StMALION ....coeieiiiiiiie e e e e e e e e e e e e e e e e e e e eeeeene 135
5.3.4 Statistical @nalySiS........coooeeeieiieeeeee e 138
5.3.5 Prevalence eStMALES .........cccoiviiiiiiiiiie e e e e e eeeees 140
5.3.6 Cost Of illN@SS @SHMALES: ......ceeeeeeeeiiie e e e e eeeees 142
5.3.7 Sensitivity @analySes ..o 142
5.4 RESUITS ...ttt e e e e e e e aanae 143
5.4.1 Study POPUIALION .....cooeiiiiieeee e 143
ST A 0o 1] £ o) = 5 TP 145
5.4.3 Prevalence eStimates ........ccoooeeiieiiieiie e 152
5.5 Economic burden of BD inthe UK ... 156
5.6 SeNSItIVILY @NalYSIS ........oiiiiiiiiiieiii e 157
5.6. 1 UNIVAIALE .....uutiiiiee ettt e e e e e e e e eeeaaa e e e e e e eeeeeees 157
5.6.2 Complete CasSe analySIS......ccccuuiiiiiiiiii i 158
5.6.3 Probability Sensitivity AnalysisS (PSA) ....coouiiiiiiii e 158



5.7 Determinants Of tOtal BD COSTIS. ... . 159
D 8 IS CUSSION. ..ttt 161
5.8.1 Comparison with other studies estimating the burden of BD in the UK:.. 162

5.8.2 The relationship between clinical factors and economic costs................ 166
5.8.3 Strengths and lIMitations............oooiriiiiii i 167

5.9 CONCIUSION ..ttt e e e e e e e e e e eaaa e e e e e e e eeeennes 170
Chapter 6: Using preference based measures in bipolar disorder: is the EQ-5D-3L
BPPIOPIIALE? ..t 172
G0 10T U Tod 1 o] o PP RRRRPPPPPIN 172
6.2 EQ-5D-3L and mental health ..o 173
TR TN 1Y/ 11 1 T T L 176
6.3.1 Participants and study deSIgN ...........coeiiieeiiiiiiiiiiiie e 176
6.3.2 OULCOME INSITUMENTS ....ccoiieeee e 178

6.4 StatiStiCal MENOUS ... ...uuiiiiiiiiiiiiiii i annanannee 179
6.4.1 Appropriateness of the EQ-5D-3L......cccccoeeiiiiiiiiiiiiei e 179
6.4.2 RElIADIILY ...vvveeee e 180
B.4.3 VAlIAILY ....uvieiiieiie et a e e e e n 182
6.4.4 RESPONSIVENESS ....covvviiiiiiieeeeeeeeeitiis s e e e e e e e eeeataa s e e e eeeeeeeatanaaeaeaeeeeeennes 184

6.5 Feasibility of mapping EQ-5D-3L from disease-specific instruments in BD .. 185

6.5.1 Exploratory factor analyses (EFA) and confirmatory factor analysis (CFA)

......................................................................................................................... 186
5.6 RESUILS .....uueiiiiiiiiiieiiii e nnnnne 193
6.6.1 Descriptive statistics of the EQ-5D item distribution ....................cccoeee. 194
6.6.2 Test-retest reliability ... 196
6.6.3 Convergent Validity .........coooeeriieiiieee 198
6.6.4 KNown-group Validity .........oooeeiiiiiiie 199
6.6.5 RESPONSIVENESS ... 204
6.6.6 Exploratory factor analysisS (EFA) ..o 207
6.6.7 Confirmatory factor analysis (CFA) ..., 209
5.7 DISCUSSION. ...ttt 211
6.7.1 Appropriateness of the self-rated EQ-5D-3L in people with Bipolar disorders
......................................................................................................................... 212
6.7.2 REINADIITLY ..eeeeeeeieeeeeie ettt e e et e e e e e e e 213



6.7.3 Construct validity as reflected by convergent and Known-group validity

(KGV) ettt ettt ettt 214
6.7.4 RESPONSIVENESS ... 215
6.7.5 Feasibility of ‘mapping’ disease-specific instruments used in Bipolar disorder
ONEO BEQ-5D-3BL. e 219
6.7.6 Evidence from other studies that explored appropriateness of the EQ-5D-3L
10T = 5 PP 219
6.7.7 Strengths and IMItatioNS:.......coooviiiiiiii e 220
RS I 0] o Tod [1 ] o] o [PPSR 223
Chapter 7: An economic evaluation of structured psychoeducation program in BD
patients using electronic MOOd MONITONING ........uuuuruuurriiiiiiiiiiiiiiiiieeeeeeeeees 226
4% 0 1 0 T ¥ Tox 1 o] o U SSRPPRN 226
7.2 The OXTEXT-6 STUAY .....coeeiiiiiiiiieeeeeeeiiiiiis e e e e e e e e e e e eeeeannn e e e e e eeeeeenes 229
T.2. 1 Tral AESION .o 229
RS L1 (=1 8Y/=1 11 To] o F U RSRPPPRPN 232
7.4 OULCOME MEASUIES ....ceuuiiieeiti e eeett e e e e etta e e e e ett e e e eeaa e e eeeaa e e eesannaeaeeennnaaaeees 233
7.4.1 CliNICAl OULCOMES .....eiiiiiiiiee e e eeeeeetiiee e e e e e et s e e e e e e e e e eaeann s eeeeeeeeeenes 233
7.4.2 ECONOMIC OUECOMIES ...evviiieeeeeeeeeeeiiiiiaseeeeeeeeeestannseeeeeseeeessannnnsaeeeeeeenenes 234
7.5 ECONOMIC @VAIUALION .....coiiiiiiiiii e et e e e e e e e e e e e e e eeeeenes 235
7.6 Statistical MEtNOUS.........ooveeei e e e e 238
7.6.1 MISSING QALA......ccceiiiiieiiiie e e e e e e e e e e e e eeaanes 239
7.6.2 SENSILIVILY @NAIYSES ....ovviiiiii i 240
7.7 RESUILS ...ttt 241
7.7.1 ResSource Use and COSES ......ccoeveeeeieieieeeee e 243
T.7.2 OUICOIMES ...ttt e et e e et e e e e et e e e e e ena e e e eeenaaaeeees 249
7.7.3 COSt-ULility @NalYSIS .......uuiiiiiieiiiiiiice e 251
7.7.4 SENSILIVILY ANAIYSES ....oviiiii i e e e e aaanes 255
A ST o 1 [ o 1 256
7.8.1 Strengths and LIMiItatioNsS ...............uiiiiiii i 258
7.8.2 EXISHING HEEIatUre ..... e 262
48 S o] o Tod 1] T o U RRERPPRPN 263
Chapter 8: DiscusSion and CONCIUSIONS ..........uuuuuuuiiiiiiiiiiiiiiiiiiiiiiieeebsiieeeeeeeeeeeeeeees 265
S 700 11 o o (3o 1 o o [ UREPPRPN 265
8.2 Overview of thesis fINAdINGS ......ccooeveieiiee e 265

10



8.3 Challenges of this research..............uuoiiiiiiiii e, 274

8.4 Contribution t0 the lIerature..........oovviiieiiie e 278
8.5 Policy context and impliCAtiONS ..........coooeeeeiieeeee e 282
8.6 FULUIE FESBAICN... . e e e e e e eeeeees 286
8.7 ConCludiNg rEMAIKS ......ccooeeeeeeeee e 288
] (=] (=] 0101 PRSP 290

Appendix 1: Search strategies used to identify references which summarise the
economic evaluations of management strategies in Bipolar disorder in Chapter 4 307

Appendix 2: Data extraction template for collecting data on studies included in Chapter

............................................................................................................................... 326
Appendix 3: Centre for review and dissemination (CRD) checklist for assessing
economic evaluatioNS(L104, 321)% ... ...ttt 329
Appendix 4: Review of guidelines for good practice in decision-analytic modelling in
health technology assessment; Philips Checklist (322)..........cccovvviiiiiiiiiiiiiiiiinnennn. 330
Appendix 5: list of excluded StUTIES ..........cooovviiiiiiiiiiiie 332
Appendix 6: Assessing the quality of Trial-based economic evaluations in Bipolar
disorder using centre of review and dissemination’s checklist ...................cccccuuvees 333
Appendix 7: Assessing the quality of Modelling-based economic evaluations of
management strategies in Bipolar disorder using Philips’s checklist...................... 335
Appendix 8: Correlation matrix between the ASRM (mania), EQ-5D-3L, and VAS 339
Appendix 9: Horn's parallel analysis...........ccccccoiiiiiiie 340
Appendix 10: Characteristics of studies exploring appropriateness of EQ-5D-3L in
Bipolar disorder. Partly adapted and updated from Brazier et al 2014. .................. 341
Appendix 11: Sample Questionnaire used in the OXTEXT-6 Trial-based economic
evaluation in Bipolar diSOMAEr .........ccoii e it e e 343
Appendix 12: Services included and unit costs (£) for 2012-2013...........ccccceeneee.e. 360
Appendix 13: Scatter plot of incremental costs and QALYs on the cost-effectiveness
plane (after multiple IMPULatioN) ..........ccooiiiiiiii e 363
Appendix 14: Cost effectiveness acceptability curve (after multiple imputation), FIMM
VS IMIMM L.ttt e e e e e e r e e e e e e e 364
Appendix 15. Results of main and sensitivity analysis (in GBP)..........cccccevevvvvnnnn.n. 365

Approximate number of words in this thesis: 50,000

11



List of tables

Table 2.1: The Ten leading GBD causes of years lost to disability in individuals aged
15-34 in the UK, both sexes combined, 2013.........ccoiiiiii e 49

Table 4.1: Summary of methods and conclusion of included trial-based economic
BVAIUALIONS. .. e 94

Table 4.2: Summary of methods and conclusion of included model-based economic
BVAIUATIONS. ... 97

Table 4.3: Permutation /matrix of the cost-effectiveness results based on Nixon et al.

(1 TP 122
Table 5.1: Existing studies describing the annual Costs of BD, UK..................... 131
Table 5.2: Units costs of resources use, 2010-11.........coiiiiiiiiiiiiieee 136
Table 5.3: Demographic and clinical characteristics of participants..................... 144
Table 5.4: Average annual costs of BD per patient based on imputed data.......... 146
Table 5.5: Population-based prevalence studies..................cooooiiiin. 154
Table 5.6: Cost of illness of BD in the UK (2010-11, £)....coviiiiiiiiiiiiees 156

Table 5.7: Predictors of BD associated costs according to the MI-GEE analysis...160
Table 6.1: Baseline sociodemographic characteristics of the study..................... 193

Table 6.2: The 20 most frequently (> 90% of 1257) reported EQ-5D-3L health

Table 6.3: Test-retest Reliability of the EQ VAS score and EQ-5D-3L index scores
anchored by no change in the BD health states...................coil, 197

Table 6.4: Correlation matrix between the QIDS-SR16 (depression), EQ-5D-3L, and

Table 6.6: Responsiveness of the EQ-5D-3L index and the EQ VAS to changes in
health status as anchored by change in QIDS-SR16 scores............cccvevveenannn.n. 203

Table 6.7: Responsiveness of the EQ-5D-3L index and the EQ VAS to changes in
health status as anchored by change in ASRM scores............ccoociviiiiiiiiinan. 206

12



Table 6.8: Overview of factor loadings and uniqueness based on an exploratory

17203 (] 208
Table 6.9: Confirmatory factor analysis, goodness-of-fit indices of five

MOAEIS. . .. e 209
Table 7.1: Summary of the features employed in the economic evaluation........... 236
Table 7.2: Demographic and clinical characteristics of participants..................... 242

Table 7.3: Resource use by participants during the 12 months follow-up period
(Complete case @nalySEs).........ouiiieiii 243

Table 7.4: Resource use related to the psychoeducation interventions (FIMM and

Table 7.5: Estimated mean costs per patient per year (£, 2012-13 values) based on
COMPIELE HALA. .. .ot e 246

Table 7.6: Summary statistics and differences in outcomes between interventions at
each time-point based on complete case analysis (FIMM, n=33; MIMM, n=33).....250

Table 7.7: Cost-utility analyses for FIMM versus MIMM......................coone . 252

13



List of Figures

Figure 1.1 Summary of the OXTEXT research programme.............cccccveiiiiiiiiiiiiiieieennnn. 23
Figure 1.2 True Colours mood monitoring system..............ocoiiiiiiiiiiiii e 24
Figure 1.3 Contribution to the literature.................oooii i, 31
Figure 2.1 Diagnostic criteria for bipolar disorder DSM-IV=Diagnostic and Statistical

Manual of Mental Disorders, fourth edition............cooiiiiiiii e 36
Figure 2.2 Life course of Bipolar disorder.............cooiiiiiii i, 42
Figure 2.3 Clinical management of Bipolar disorder...............ccoooiiiiiiiiiiiiiieen . 45
Figure 2.4: Broad categories of Psychological interventions for adults with BD................. 46

Figure 2.5: Bipolar disorder disability-adjusted life years (DALYS) in the UK (2013), by age

E= T I T=T o =T P 50
Figure 2.6: Changes in Bipolar disorder DALYs in the UK from 1990 to 2013................... 51
Figure 3.1: Key Mental health — economic questions..............c.ccoiiiiiiiiiiii i, 57
Figure 3.2: Type of Health related quality of life (HrQoL) instruments.............................. 68
Figure 3.3: Comparison of health profile between intervention and no-intervention............ 72
Figure 3.4: Hierarchy of utility methods as recommended by NICE (26).......................... 73
Figure 3.5: The cost-effectiveness plane...........cooiiiiiiiii e, 74
Figure 3.6: Cost-effectiveness acceptability curves. ... 78
Figure 4.1: Flowchart of search strategy and included studies...................cccoiiviiinnnnn. 91
Figure 4.2: Study setting and year of study............ccoiiiiiiiiiii 93
Figure 4.3: Chart showing the fulfilment of quality criteria by trial based studies.............. 110
Figure 4.4: Stacked bar showing hierarchy of evidence used in DAMs as adapted from

(O] o] o 1=l =1 = | I (G2 3 TP 117
Figure 4.5: Chart showing the fulfiiment of quality criteria by model based studies........... 119

Figure 5.1: Distribution of the total costs and health care costs of BD by major sub-
072 1 (=T o [ ] 1= 148

Figure 5.2: Annual costs of BD to society and the public sector (£, 2010/11 prices, per

PErsSON With BD). .. ..o 150
Figure 5.3: Study flow diagram. ........ ..o 153
Figure 5.4: Pooled analysis of BD prevalence in population-based prevalence

S UG S . .ttt 155
Figure 5.5: One-way sensitivity analysis of key parameters (in GB£ millions)................. 157

14



Figure 5.6: Probabilistic sensitivity analysis (PSA) results of annuals costs per individual with

Figure 5.7: Distribution of annual societal costs of BD in different studies...................... 165

Figure 6.1: Unidimensional model with one latent construct (psychological

(0 11 £TST) PP 189
Figure 6.2: Two first-ordered correlated factors.............cocooiiiiii i 190
Figure 6.3: Three first-ordered correlated factors (depression, HRQoL, mania)............... 191

Figure 6.4: Bi-factor orthogonal model with a general psychological distress factor and
individual domain factors (i.e. depression, HRQoL, mania)...............cccooeiiiiiiiiiiinnne. 192

Figure 6.5: Distribution of responses to items of EQ-5D in patient sample at baseline and 12
months in comparison to the general population..............ccoo 196

Figure 6.6: Known-group validity of EQ-5D-3L in different levels of depression............... 200

Figure 6.7: Distribution of responses on individual EQ-5D-3L dimensions for mania sub-
(072 1 (=T o] 11T 202

Figure 6.8: Responsiveness as measured by SRM in the EQ-5D-3L index and the EQ-VAS
to changes in health status as anchored by change in QIDS-SR16 scores..................... 205

Figure 6.9: A bi-factor CFA model with a general psychological distress factor along with
three factors representing three included instruments...............coooi e, 210

Figure 7.1: lllustration of inter-relationship between psychological treatments in

B Dt e 228
Figure 7.2: Example “prompt” sent by the TC system to study participants..................... 230
Figure 7.3: Distribution of costs in treatmentarms. ..., 249

Figure 7.4: (a) Cost effectiveness plane of unadjusted bootstrapped net cost and QALY pairs
(complete case analysis); (b) Cost effectiveness plane of adjusted bootstrapped net cost and

QA LY PAITS. ittt e 253
Figure 7.5: Cost effectiveness acceptability curve (complete case analysis)................... 254
Figure 8.1: Contribution to the literature...............cooi e, 279
Figure 8.2: Burden of disease and associated research funding...............c.cooiiiiiiinnn. 283

15



List of abbreviations

AIC

BIC
CBA
CCA
CDF
CEA
CEAC(s)
Cl

CMA
CRD

CT

CUA
DALY(s)
EQ-5D
EU

FCA
HCA
HTA
ICER
LY(s)
NICE
NHS
NHS EED
OOP
PSA
QALY(s)
SD

SG

UK
US(A)
WTP

16

Akaike information criterion

Bayesian information criterion
Cost-benefit analysis
Cost-consequence analysis
Cumulative distribution function
Cost-effectiveness analysis
Cost-effectiveness acceptability curve
Confidence interval

Cost-minimisation analysis

Centre for Reviews and Dissemination
Computerised tomography scan
Cost-utility analysis

Disability-adjusted life year(s)

EuroQol five dimensions questionnaire
European Union

Friction cost approach

Human capital approach

Health technology assessment
Incremental cost-effectiveness ratio
Life year(s)

National Institute for Health and Care Excellence
National Health Service

The NHS economic evaluation database
Out of pocket

Probabilistic sensitivity analysis
Quality-adjusted life year(s)

Standard deviation

Standard gamble

United Kingdom

United States of America

Willingness-to-pay (or willing-to-pay)



Chapter 1: Introduction

1.1 Introduction to the thesis

Bipolar disorder (BD) is a chronic severe mental illness and one of the leading causes
of disability for both men and women worldwide. Individuals with BD have a higher risk
of suicide, a higher prevalence of mental and physical comorbidities and a higher
prevalence of cardiovascular risk factors than the general population. The
pathophysiology and aetiology of BD remain poorly understood with an unpredictable
prognosis (1). There is no definitive cure, and patient management strategies primarily
focus on preventing relapse. However, once medicines are discontinued, there is an
increased risk of relapse and subsequent increase in morbidity and mortality. Further,
BD is often misdiagnosed as unipolar depression, delaying appropriate diagnosis and

management by up to ten years (more in Chapter 2) (2).

As the disease worsens over time, BD significantly impairs health related quality of life
(HRQoL) and personal and social functioning, and poses an enormous economic
burden to society (3-5). Over the last two decades, the management of BD has evolved
with new therapies emerging, including second-generation antipsychotics, modalities
of care (adjunct psychological therapies) and service delivery (collaborative care) (6)
Despite this, there is insufficient knowledge of the costs and HRQoL implications of
BD, and the cost effectiveness of current treatments for BD in the UK (7). Moreover,
most of the burden of BD falls outside the healthcare system (i.e. National Health

Service), unlike other severe mental illnesses such as schizophrenia, where the
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relative burden on health care provider is higher than that of BD (8). The relatively
limited impact of BD on healthcare services (NHS) has likely contributed to a relatively

low priority for research into BD, resulting in inadequate funding (9, 10)

Publicly funded healthcare services such as the UK National Health Service (NHS)
offer free healthcare at the point of delivery; everyone can access these services
regardless of their ability to pay, and service provision is solely based on clinical need.
In the current climate of austerity, rising healthcare costs and competing disease
priorities, prioritisation of scarce resources in all areas of healthcare is pivotal for
rational healthcare planning and policy-making. To facilitate priority setting and policy
development in this challenging area, the discipline of health economics has become
an increasingly important decision-making aid to ensure that new interventions not

only maximise health outcomes but also offer value for money (11).

Although systematic reviews on the cost-effectiveness of BD management strategies
have been previously published, the evidence was too limited with wide variation in
the quality of reported studies to draw any conclusions (12, 13). Advances in medicine
and technology is driving up the cost of using limited resources. It is, therefore,
important to identify cost-effective treatments and management strategies for BD in

the UK.

The relative neglect in research funding and weak evidence base in BD could be partly
explained by lack of understanding of the scale and cost of BD in the UK (14). The

recently published "Priorities for mental health” report commissioned by NHS England
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makes a critical contribution in highlighting the economic cost of mental illness and

possible priorities for service improvement in the UK (15).

However, most of the reported evidence related to the cost of severe mental illness
and cost-effectiveness of interventions was derived from research undertaken on
schizophrenia. The economic evidence on costs included costs of schizophrenia on
healthcare and society based on studies conducted in the UK (15). The only costs
related to BD reported was the cost of £12,300 associated with managing a crisis
episode per person with BD (derived from a French study conducted in 1998-99) in

contrast to around £19,800 per person with schizophrenia (16, 17)

Previous reviews have demonstrated the paucity of evidence related to the burden of
BD on population in the UK (18, 19). For this purpose, cost-of-iliness (COI) studies are
arguably well placed to systematically quantify the costs associated with BD and
highlight the relative magnitude of the impact of illness on society in comparison to the
burden of other diseases (20, 21). For instance, the COI of Dementia published in the
first Dementia UK report was instrumental in raising the profile of dementia and
influenced shaping of national dementia strategies including the Prime Minister's

challenge on dementia (22).

Even though cost-of-illness studies can provide useful information to a wider non-
technical (non-economists) audience about the burden of disease, evidence on
economic evaluations of interventions is of a higher priority to inform effective and
efficient public health policies for addressing the disease burden identified through
cost-of-illness studies (20, 23).
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As briefly mentioned above, BD is associated with relapses, medical co-morbidities,
unwanted hospital admissions and reduced social and physical functioning; this can
result in unfavourable clinical outcomes and markedly decreased HRQoL (24). The
measurement of patient self-reported outcomes including HRQoL is of significant
importance in evaluating relative effectiveness, and cost-effectiveness (25). To
compare cost-effectiveness estimates across disease areas, current guidelines for
economic evaluations recommend the use of quality-adjusted life years (QALYS)
based on generic, preference-based measures of HRQoL such as EuroQol-5D with

three levels ( EQ-5D-3L) (26).

EQ-5D-3L is a widely used preference-based measure of HRQoL that assigns utility
weight to an individual’'s overall preference for a health state; it measures health status
on five core domains of general health (i.e. mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression) with three level of responses (no problem,
some problems, extreme problems) (27). However, the assessment of HRQoL in
severe mental health disorders such as BD is not without challenges. HRQoL, as
measured by EQ-5D-3L, may not always correlate well with symptom changes and its

validity in mental illness has been questioned (28, 29).

Further, there is a paucity of studies reporting EQ-5D-3L outcomes in the field of BD.
This could be due to several reasons ranging from reluctance to use EQ-5D-3L to lack
of economic perspective. Lack of use of EQ-5D-3L precludes the estimation of QALYs
and comparison across disease areas (30). With the growing need of economic
evaluations for priority setting in healthcare, statistical techniques such as ‘mapping’

offer a means of empirically translating different measures of health outcomes
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including clinical outcome measures or HRQoL or utilities in BD to one another and
thereby facilitating economic evaluation. In the context of economic evaluation, a
'mapping’ exercise is a rescue act for trials that collect only clinical outcomes. It is,
therefore, considered second best to gathering generic preference-based utility

measures along with clinical outcomes in a study (31).

In long-standing mental illness like BD, often associated with a high risk of relapse,
international guidelines recommend psychological interventions to enhance patient’s
awareness, compliance with medicines, prevention of relapse and improve patient
functionality (7, 32, 33). The latest NICE guideline on the management of BD in the
UK, encourages long-term care models delivered by a cross-disciplinary team
comprised of a multicomponent intervention that includes shared decision-making,
psycho-education, monitoring of outcomes, relapse prevention and standard protocol-

based pharmacotherapy (7).

However, existing research has indicated a dearth of evidence on whether
psychological interventions in BD management represents good value for money (34).
As one of the research priorities to improve patient care, NICE recommended an
evaluation of effectiveness and cost-effectiveness of psychological and collaborative
models of care (7). To make a strong economic case for change, it is vital to have
robust evidence on the cost-effectiveness of new models of care. To date, there is no
comparative economic evaluation of an individual psychoeducation intervention in the

UK.
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This thesis explores aspects of the health economics of BD that are pivotal for priority
setting and decision making: existing economic evidence on BD management, the
burden of BD in the UK, appropriateness of the widely-used EQ-5D-3L in quantifying
outcomes associated with patients treated for BD and cost-effectiveness of novel

modalities of care for BD.

This thesis is primarily based on data collected from an applied cohort study, and the
subsequent section will briefly introduce them with Chapters 5, 6 and 7 describing the
relevant sub-studies in further detail. The remaining sections of this chapter will outline
the thesis aims and objectives, elaborate the thesis structure and explain how this

thesis would contribute to the body of evidence in mental health economics.

1.2 Applied study: the OXTEXT research programme

The OXTEXT research programme (see Figure 1.1) is a portfolio of six closely related
studies (OXTEXT-1, -2, -3, -4, -5, and -6). The aim of this programme is to develop
management strategies for BD along with innovative tools that can detect early signs
of relapse in patients with BD. The main innovation is centered around a simple-to-
use SMS or web based mood monitoring system, called 'True Colours' (TC), where
BD patients self-report their symptoms via short messaging service (SMS) or web-
based system on a weekly basis (35). The overaching goal of this program is to assist

patients in personalized management of BD
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Figure 0.1.1 Summary of the OXTEXT research programme

The OXTEXT Research Study

OXTEXT & True Colours for Bipolar Disorder

OXTEXT 1 Cohort Study - Research assessment to gather Adoption of True Colours in routine

) clinical settings
data and using True Colours QIDS & Altman for mood

monitoring In 2013, rolled out the ‘Feeling Well’ se-
OXTEXT 2 Health economics Study - Assessment of re- ries of booklets alongside True Colours
source consumption and associated costs in 11 Oxford health CMHTs

OXTEXT 3 Qualitative Study - Qualitative study to develop In 2015, Bipolar Disorder Research Net-

True Colours work (BDRN), the largest network

OXTEXT 4 Psychoeducation Intervention pilot - Pilot study of individuals with bipolar disorder and

to develop the IMM intervention related mood disorders in the world

OXTEXT 5 Lithium Review - effects of Lithium offered True Colours to its users

OXTEXT 6 RCT of FIMM vs MIMM randomised controlled

trial to evaluate the psychoeducation intervention

*IMM: Integrated Mood Management; FIMM: Facilitated Integrated Mood Management; MIMM: Manualised Integrated Mood
Management

The TC system allows real-time remote monitoring of symptoms and clinical
outcomes. Individuals with BD receive weekly text or email prompts and reply in real
time with their mood ratings using validated self-report scales for depressive (the
Quick Inventory of Depressive Symptomatology or QIDS-SR16) and manic symptoms
(the Altman Self-Rating Scale for Mania or ASRM) (36). The TC system also produces
a graphical output accessible to both patients and clinicians allowing them to track the
patient’s condition and identify early signs of relapse in a collaborative way (see

Figure 1.2).
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Figure 1.0.2 True Colours mood monitoring system

Each week BD patients receive a prompt to fill in two
short questionnaires

Patients respond to validated questionnaires about
depression and mania symptoms
TC system produces an output accessible for both clinicians
and patients, allowing monitoring of iliness
] Depression /
QIDS-SR16

Mania /
ALTMAN

SR A TER R MR MINR AR SR GRIER SeTER DR e EER SRR SR A -

Remote mood monitoring or self-monitoring of mood for adults with BD has been
successfully implemented at the Mood Disorders Clinic at the Warneford Hospital,
Oxford using the TC mood monitoring (TC-MM) system since 2008 and is now offered

to patients as a part of routine clinical care (35, 37).

OXTEXT-1 is a cohort study that aims to understand the factors that influence the
prognosis of BD (including the socio-clinical-demographic characteristics of users of the
TC system, clinical outcomes, and genetic data) to personalise treatment
recommendations. OXTEXT-1 began in 2010, is still ongoing, and had recruited around
300 patrticipants by the conclusion of recruitment for the OXTEXT-6 study in December

2012.
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Individuals were recruited across Oxfordshire and Buckinghamshire via systematic and
non-systematic recruitment methods. Systematic recruitment involved screening for
potential individuals with BD via two routes: community adult mental health teams within
the Oxford Health NHS Foundation Trust, and clinicians at the Bipolar Disorder
Research Clinic at the NIHR-Clinical Research Facility (NIHR-CRF) at the Warneford
Hospital. Individuals were recruited non-systematically via advertisements, posters and
flyers in the local community, and via calls for volunteers on the research team websites,

and in the local media.

OXTEXT-2 is a health economics study that evaluates resource use data gathered
prospectively from a sub-group of the OXTEXT-1 cohort. The evaluation included all
health and social care costs, costs to the patients and their families, and wider societal

costs due to lost productivity.

OXTEXT-3 is a qualitative study that aims to optimise TC by gathering information and
feedback from service users, and OXTEXT-4 develops and then conducts a feasibility
assessment of a novel psycho-education intervention called Integrated Mood
Management (IMM) that aims to raise knowledge about the illness, factors that are
associated with relapse, and strategies to self-manage the iliness. The mode of delivery
of this intervention is evaluated in OXTEXT-6. OXTEXT-5 is a systematic review of the

adverse effects of lithium.
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OXTEXT-6 is a randomised clinical trial that evaluates whether Facilitated Integrated
Mood Management (FIMM) is better than Manualised Integrated Mood Management
(MIMM) for patients with bipolar disorder. FIMM involves regular support from trained
facilitators and MIMM, without direct facilitation. Participants in both trial arms had
routine access to their clinicians and were engaged in weekly symptom monitoring
using TC. The data required for this thesis was obtained from patients recruited in the

OXTEXT-2 and OXTEXT-6 sub-studies.

1.3 Aims and objective of the thesis

In current times of constraining healthcare budgets, the economic case of a disease
plays a crucial role in shaping public debate and concern and leverage policy
decisions. It is vital to understand the relative burden of iliness on the society so that
appropriate investments are made to identify cost-effective interventions and
implement health policy decisions to achieve maximum social benefit. This is
particularly important in the case for BD, where there is a sheer dearth of evidence-
base on the prevalence of disease, its costs, the relevance of outcomes to capture

health benefits, and cost-effectiveness of management strategies in the UK.

The overarching aim of this thesis is to inform decisions about local and national
service provision for BD by applying a variety of health economic tools to appraise the
economic costs, appropriateness of outcomes, and cost-effectiveness of management

strategies for individuals with BD in the UK. The specific objectives are:
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Identification of the most cost-effective interventions in the field of BD through
systematically reviewing and critically appraising economic evaluations in the

field of BD management

. Use prospectively collected individual-level patient data to estimate the societal

burden of BD in the UK, and to explore the clinical and socio-demographic

factors that drive variations in the costs associated with BD.

. Estimate the appropriateness (with regards to test-retest reliability, discriminant

validity, convergent validity and responsiveness) of applying the EQ-5D-3L
outcome measure to assess the HRQoL of BD patients, and explore the

feasibility of ‘mapping’ the EQ-5D-3L from disease-specific instruments.

. Evaluate the economic evidence for alternative structured psychoeducation

interventions in the management of BD

1.4 Outline of the thesis

This thesis has eight chapters. This section provides a synopsis of each of these

chapters.

Chapter 2 describes the burden of BD in the UK including epidemiology, life course,

and its effect on mortality and disability. The clinical management of BD is discussed

along with current management practices and treatment modalities.

Chapter 3 provides a conceptual overview of health economics in mental health,

focusing on costs, outcomes and cost-effectiveness. This chapter specifically
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elaborates on aspects of cost assessment that are relevant to individuals with BD,
such as social care and informal care costs, and productivity losses. Furthermore,
attention is drawn to outcome measures with related challenges associated with their
use in BD. The key concepts described in this chapter provide the foundation for the

evaluations reported in subsequent chapters.

Chapter 4 systematically reviews and critically appraises published economic
evidence on BD management strategies. The analysis is split into two parts: part one
explores trial-based economic evaluations, while part two focuses on model-based
economic evaluations. The review also highlights the strengths and limitations of the
different methodologies that have been applied and provides suggestions for good

practice when undertaking an economic evaluation in the management of BD.

Chapter 5 presents the results of a cost-of-illness (COIl) study conducted to estimate
the NHS, societal and social care costs associated with BD in the UK. This analysis is
broadly split into three sections. Part one describes the identification, measurement
and valuation of all resources associated with the BD patients enrolled in a pragmatic
observational study (OXTEXT-2. This analysis takes into account the costs incurred
by the NHS (including primary and secondary care), the costs incurred in social care,

and the costs associated with lost productivity and informal care.

It also explores the clinical and socio-demographic factors that drive variations in the
costs associated with BD, and the uncertainty surrounding these estimates is

evaluated in sensitivity analysis. The second section reviews the prevalence of BD in
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Western Europe and examines the COI of BD in the UK. In the final section, the results
from part one are compared with those reported in other COI studies to assess the
practicality of applying standard methods and understand the factors that drive cost

variations.

Chapter 6 addresses the issues associated with applying the EQ-5D-3L in BD. The
first part of this chapter reports the appropriateness of using the EQ-5D-3L to value
HRQoL in patients with BD. This is assessed by estimating the test-retest reliability,
construct validity and responsiveness of the EQ-5D measure compared to two
disease-specific measures: the Quick Inventory of Depressive Symptomatology-Self-
Reported-16 (QIDS-SR16) and Altman Self-Rating Mania Scale (ASRM). The second
part of the chapter assesses whether it is feasible to map from the QIDS-SR16 and
ASRM instruments onto the EQ-5D-3L in situations where the EQ-5D-3L was not
used. Exploratory and confirmatory factor analyses are conducted to assess the
conceptual similarity between items included in the disease-specific and generic

instruments. This chapter uses data from the OXTEXT-6 sub-study.

Chapter 7 draws on the previous chapters to bring together evidence on the costs and
outcomes associated with alternative treatment strategies in BD management. This
evidence is used to conduct a cost-utility analysis (CUA) of a novel structured psycho-
education (five psycho-education sessions with a facilitator) intervention also known
as FIMM compared with Manualised Integrated Mood Management (MIMM) for
patients with bipolar disorder who use remote mood monitoring in a UK healthcare

setting. This within-trial economic evaluation uses data from the OXTEXT-6 sub-study.
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Finally, Chapter 8 presents the discussion and conclusion. It provides an overview of
the thesis findings, explores the strengths and limitations of the research, and
identifies the wider methodological and practical implications of the findings. This
chapter also includes some suggested directions for future economic evaluations and

related research in the field of Bipolar disorder

1.5 Contribution to the literature

This thesis will contribute to the existing literature in three research domains: the
health economics of BD management, understanding the burden of BD in the UK

and mental health economic evaluation methodology (see Figure 1.3).
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Figure 1.3 Contribution to the literature
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The first contribution to the health economics literature is made by a systematic review
of economic evaluations for BD management strategies. Studies will be critiqued with
the aim of identifying the most cost-effective psychological and pharmacological
treatment strategies in the management of BD. The results of this review will contribute
to the broader task of informing and assisting the decision-maker in allocating scarce
health care resources. As per existing guidelines, psychoeducation is the first choice
of psychological intervention in the long-term management of BD. The CUA presented
in Chapter 7 advances this literature, providing the first evidence of the cost-

effectiveness of a novel psychoeducation intervention in a UK healthcare setting.
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There is a relative lack of awareness or limited knowledge on the burden of BD in the
UK. So, what is the scale of the problem? What are the associated costs and
distribution impact across sectors? This thesis will also contribute to an improved
understanding of the burden of BD in the UK. The cost-of-illness study in Chapter 5
will provide a comprehensive estimate of the societal burden of BD derived from a
pragmatic cohort of individuals with BD in the UK. The chapter will also provide new
evidence on the associations between main clinical-demographic factors and

healthcare and societal costs for patients with BD.

The third significant contribution is related to mental health economic evaluation
methodology. Given the need for consistency across economic evaluations, the
National Institute for Health and Care Excellence currently recommends the EQ-5D-
3L as a tool for quantifying utility and conducting economic appraisals. However, there
is a lack of research examining the use of the EQ-5D-3L instrument in BD. This study
will assess the appropriateness of EQ-5D-3L to measure HRQoL in individuals with
BD. Further, it will explore the feasibility to map BD-specific clinical scales on EQ-5D-

3L in the absence of EQ-5D-3L data.
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1.6 Conclusion

This chapter has introduced the thesis, and described its aims and objectives. It also
provided an outline of the subsequent chapters and explained how the thesis will
contribute to the existing literature. Chapter 2 will now provide background information
on the epidemiology, aetio-pathology and natural history of BD along with the current
state of management of the disease. This understanding has a major bearing on
recognition of the impact of BD on HRQoL and health care costs and is, therefore,

relevant for the purpose of resource allocation decisions related to BD in the UK.
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Chapter 2: Background on epidemiology and burden of BD

2.1 Introduction

This chapter provides background details on Bipolar disorder (BD) including diagnosis,
aetiology, epidemiology, course of illness and the associated health and economic
burden that arise as a result of the disease, for the patient, family, healthcare system
and the wider impact on society. An overview of the clinical management of the illness

is presented with its challenges.

2.2 Disease area

Bipolar disorder (BD) (alternatively know as mood disorder, bipolar affective disorder,
manic-depressive iliness, bipolar spectrum disorder) is one of the top five leading
causes of mental and substance use disorders burden worldwide. Even with a
relatively low global prevalence in comparison to other diseases, BD is responsible for
more years of life lived with disability than Ischemic heart disease, Cerebrovascular

disease, epilepsy, and dementia (38).

BD is a debilitating severe mental illness with frequent recurrences characterised by
episodes of severe mood swings ranging from depression to heightened mood. The
disease is classified using International Classification of Diseases (ICD-10) or the

Diagnostic and Statistical Manual of Mental Disorders (DSM) (39). According to the
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fourth edition of the DSM (DSM-1V), BD represents a spectrum of diseases that are
heterogeneous from mild depression to mania or more severe forms of mood disorders
associated with psychotic symptoms. BD-I and BD-II disorders are the two of the most
common forms of the disease, with rapid cycling (cyclothymia) and bipolar disorder

not otherwise specified (NOS) being rarer variants (see Figure 2.1).

BD-I constitutes one or more manic (mood elation) or mixed episodes, and one major
depressive episode. A mixed episode is characterised by at least one week of
symptoms that fit the criteria for both major depressive and manic episodes. BD-II
features one or more major depressive episodes and at least one hypomanic episode.
Hypomania is a milder form of the manic episode that does not result in profound social
or physical dysfunction. While, in cyclothymic disorder, patients experience milder
episodes of depression and mania alternating for more than two years, patients in
rapid cycling form may have =4 episodes of mania, depression, hypomania or mixed

symptoms within a year (40).
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Figure 2.1 Diagnostic criteria for bipolar disorder DSM-IV=Diagnostic and

Statistical Manual of Mental Disorders, fourth edition (39)
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Diagnostic criteria for bipolar disorder (based on DSM-1V)

Bipolar | disorder*: Presence, or history of, at least one manic (or mixed) episode

Bipolar Il disorder*: Presence, or history of, at least one major depressive episode and at least one
hypomanic episode (with no history of a manic or mixed episode)

The symptoms are not attributable to physical illness or physiological effects of a drug or other
substance and are not better accounted for by another psychiatric disorder

Manic symptoms Depressive symptoms
Elevated, expansive, or irritable mood Depressed mood
Increased activity that is goal directed or Markedly reduced interest in nearly all activities
psychomotor agitation Increased or decreased appetite or weight
Reduced need for sleep Insomnia or hypersomnia
Excessive involvement in pleasurable activities | Psychomotor retardation or agitation
with likely adverse consequences Fatigue or loss of energy
Inflated self esteem or grandiosity Feelings of excessive worthlessness or guilt
Increased or pressured speech Impaired concentration or indecisiveness
Flight of ideas or racing thoughts Recurrent thoughts or actions of death or
Distractibility suicide

Manic episode: At least four manic symptoms including altered mood that persists for at least a
week and causes marked functional impairment, hospital admission, or there are psychotic
symptoms

Hypomanic episode: As for manic episode but less severe; symptoms persist for at least four days
and functioning is noticeably altered but not enough to lead to hospital admission or to greatly
impair function. There are no psychotic symptoms

Major depressive episode: Five or more persistent depressive symptoms (which must include
depressed mood or diminished interest), which last for at least two weeks and occur on most days,
and that cause serious distress or functional impairment

Mixed episode: Persistent mood symptoms for at least a week that meet criteria (apart from
duration) for both a manic and major depressive episode, which occur at different times or rapidly
alternate

Psychotic symptoms: These may occur during manic episodes in bipolar | disorder (but by
definition not during hypomanic episodes) and during depressive episodes in either bipolar| or
bipolar Il disorder

*The World Health Organization classification ICD-10 does not distinguish between bipolar | and
bipolar Il disorder and requires another mood episode in addition to a single manic episode



2.3 Aetiology

Although BD has been known for centuries, the aetiopathogenesis of this illness is
complex and still poorly understood. The multi-factorial risk model of
aetiopathogenesis with interactions between the environment/lifestyle factors (i.e.
childhood maltreatment, social support, stressful life events, cannabis use etc.) and
susceptible genes is the prevailing theory of causation. The recent genome-wide
association studies into BD has demonstrated that the heritability of BD is driven by
multiple risk alleles, with substantial overlap with other severe mental illnesses
including Schizophrenia (41). Beside the multi-factorial risk model, a variety of other
aetio-pathological mechanisms have been proposed to cause the development of BD;
the most relevant are reported below. Neuro-biochemical imbalance in
neurotransmitter pathways (catecholamines, serotonin, gamma-aminobutyric acid
(GABA), glutamate etc.), hormones (i.e. brain-derived neurotrophic factor), and
dysregulated signalling cascades have traditionally been implicated in the causation

of BD (24).

Latest research findings have also indicated that inflammation plays a fundamental
role in the pathophysiology of BD, with accumulating evidence supporting the
conceptualisation of BD as a multi-system inflammatory disorder. These studies
suggest that patients with BD demonstrate high levels of inflammatory cytokines, and
successful treatment leading to remission normalises the levels of peripheral
inflammatory mediators (42). However, at the same time, studies have reported that

the elevated levels of inflammatory mediators is not observed in all patients with BD
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(43). Other theories such as around sleep and circadian rhythm are gaining
prominence. As phasic dysregulation of mood is a core feature of BD, it has been
hypothesised that dysfunction in circadian rhythm plays a major role in the aetiology

of BD (44).

This complex aetiopathogenesis makes it difficult to disentangle cause and effect,
thereby making it a challenging prospect to develop new drug targets or predict the

prognosis of clinical outcomes.

2.4 Epidemiology

A recent multi-national survey of over 60,000 adults in 11 countries across America,
Asia and Europe reported a total lifetime prevalence rate of 2.4% for bipolar spectrum
disorders that included BD-l (0.6%), BD-Il (0.4%) and sub-threshold BD (1.4%).
Although the prevalence varied from 0.1% in India to 4.4% in the United States, the
authors highlighted that such variations in bipolar spectrum disorders rates are likely
to be due to significant under-detection in low income countries as a result of

misdiagnosis, mistreatment, and the greater stigma attached to mental illness (45).

There is a lack of epidemiological data on the prevalence of BD in the UK. For
estimating the burden of BD in the UK, prevalence data were gathered from a rapid
review of population-based epidemiological studies exploring BD prevalence in

Europe and analysed using a random effects meta-analysis in Chapter 5; this yielded
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a prevalence of 0.8% (95% CI: 0.43 % to 1.3%). During the finalising of this thesis, the
global burden of disease study group used Bayesian meta-regression modelling to
publish prevalence estimates for all countries. In the UK, the age-standardized, past-
year prevalence of BD in the year 2013 was reported to be 0.8% (95% CI: 0.7 % to

0.9%) in females and 0.6% (95% CI: 0.5 % to 0.7%) in males (5).

BD can occur at any age but often affects people early in their professional lives with
the average age of onset of first symptoms being 20 years of age. Both men and
women are equally vulnerable to the severe forms of this disorder (46). BD is often
prone to misdiagnosis with 69% of patients diagnosed with unipolar depression. Those
who are misdiagnosed, on an average, seek an opinion from four doctors before
receiving the proper diagnosis, and more than a third of patients wait up to 10 years
for their diagnosis (1). The consequences of misdiagnosis are far-reaching as these
patients are rigorously treated with anti-depressants with their associated side-effects,
higher rates of suicide and hospitalisation; this results in poor outcomes and unwanted

higher costs of iatrogenic healthcare (47).

2.5 Psychiatric co-morbidities

Patients with BD have significantly higher rates of co morbidity with other psychiatric
disorders such as anxiety disorder, eating disorders, and substance abuse disorder.
The lifetime prevalence of comorbidity of BD along with anxiety disorders is 42%, with
substance abuse is 40%, and with eating disorders is 17% (48, 49). According to a

recent meta-analysis, pooled lifetime prevalence of comorbid anxiety disorders was
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45%, with the prevalence being three times greater than those without BD. Moreover,
the review found that individuals with co-morbid anxiety disorders continued to present
with functional impairment even in euthymic remission states (50). Individuals with
comorbid BD and substance abuse present with further challenges including earlier
onset of iliness, increased frequency of mixed or rapid cycling episodes, delayed
recovery, higher rates of re-hospitalisations and frequent suicide attempts (51).
Further, personality disorders can confound the diagnosis and course of illness in BD
patients, with patients presenting with severe residual symptoms and poor outcomes;

the rate of comorbidity with BD can be as high as 50% (52).

2.6 Medical co-morbidities

In addition to psychiatric co-morbidities, BD patients also report frequent medical co-
morbidities and side-effects of treatment. Individuals with thyroid function
abnormalities have higher risk of BD (53). Research has also indicated that patients
had higher rates of obesity, and metabolic syndrome, thereby increasing risks of
cardiovascular illness and diabetes (54). The high rates of physical co-morbidities
especially cardiovascular risk factors results in a two to three times higher mortality

rate from cardiovascular diseases than observed in the general population (40).
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2.7 Course of illness

The life course of BD is poorly understood. Its natural history follows a protracted
waxing and waning course which makes the management of this disease a great
challenge. Patients are heterogeneous in their symptoms and signs (55). The relapse
rates for manic or depressive episodes could be as high as 50 % for the first year to
70% by the fifth year. Additionally, adherence to long term complex medication
regimens is inadequate and subsequent outcomes poor. The recurrent episodic nature
of illness can cause deterioration of functioning, and an increasing number of episodes

is associated with poor disease prognosis (56, 57).

Figure 2.2 elucidates the different phases of the iliness along with its multiple relapses
and associated impact on psychosocial functioning. There is an overlap of disease
symptomatology, and even in the presence of normal mood or euthymic state,
individuals can have sub-threshold depressive or manic symptoms. As a result of
cognitive impairment, despite symptomatic recovery, functional recovering may lag
behind (24). This functional impairment may have impact on the HRQoL of patient with

BD as explored in Chapter 6.
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Figure 2.2 Life course of Bipolar disorder
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Figure adapted from Grande et al (2016)

Depressive symptoms dominate the course of the disease with depressive symptoms
more common than manic (3.5 times) and mixed or rapid cycling (five times) episodes.
The depressive episode is also accountable for the largest burden of illness, with 80%
of patients at an increased risk of committing suicide (40, 58). Comparison of BD
outcomes with that of those suffering from major depressive disorder (MDD)
suggested that approximately two-thirds of patients with MDD attain remission in ten

years in contrast to less than half of patients with BD (59).
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Although traditionally BD has been considered as an episodic condition characterised
by recurrent spells of hypomania/mania and depression, studies have highlighted that
BD patients represent a continuum of both depressive and manic symptoms and
exhibit variation in severity of depressive or manic symptoms (60). It implies that the
different phases of BD cannot be considered as discrete bipolar phenomena. Further,
a significant proportion of BD patients demonstrate residual sub-syndromal symptoms
between major syndromal episodes, and they could be symptomatic for almost half of
their long-term follow-up periods (61). The persistence of residual symptoms and co-
occurrence of depressive and manic symptoms has implications for estimating and

reporting HRQoL as further investigated in Chapter 6.

2.8 Mortality

A growing body of evidence has indicated that BD is associated with premature
mortality. Traditionally, the increased deaths were believed to be related to unnatural
causes including suicide, homicide, or accidents. However, individuals with BD have
a shorter lifespan on average of 8.5-9 years lesser in comparison to the general
population. Most of these premature deaths were due to cardiovascular diseases and
cancer (62-64). A recent Danish nationwide registry study of 5.4 million people
including 22,635 patients with bipolar disorder, found that boys and girls with BD at 15

years of age had lower life expectancy by 12.7 and 8.9 years respectively (65).
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Individuals with BD, especially those with mixed states are at highest risk of suicide
attempts, with one- fourth of BD patients attempting suicide. If BD is left untreated, the
suicide rates is around 15% (66). In comparison to the general population, BD is
associated with 10-30 times higher suicide deaths, with being a male and first-degree

family history strongly associated with the likelihood of suicide deaths (67).

2.9 Existing management strategies

According to the latest National Institute for Health and Care Excellence (NICE)
guidelines for BD management, the mainstay of managing BD is appropriate use of

pharmaceutical agents as seen in Figure 2.3 (7).
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Figure 2.3: Clinical management of Bipolar disorder
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requires further research (7). However, given the natural course of BD disease, focus
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pharmacological therapy to reduce recurrence, improve patient’s health outcome and
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social functioning. Although, there are four main types of psychological interventions,
they have overlapping elements and common goals that are depicted in Figure 2.4.

Psychoeducation is the recommended fist line of psychological intervention in the UK

The results of previously published studies and guidelines equivocally advocate
adjunctive psychological interventions which would account for a greater improvement
in clinical outcome and quality of life in BD patients than pharmacological treatment
alone (7, 68). Nonetheless, there are still guestions that remain unanswered especially
with regards to the type of the psychological intervention and delivery model to
improve patient care and outcomes. In line with the latest NICE guideline’s research
recommendation, Chapter 7 will explore the cost-effectiveness of a psychological

intervention (7).

Figure 2.4: Broad categories of Psychological interventions for adults with BD
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2.10 Monitoring strategies

Due to the complexity of BD management (Figure 2.2 and 2.3), decision making for a
patient heavily relies on the pattern of past episodes, triggers of illness and patient’s
response to therapy. Further, a paradigm shift towards redefining BD phenomenology
along with a focus on inter-episodic mood instability has led to development of several
monitoring strategies that oversees patient’'s mood fluctuations, drug response and

course of illness (10).

There are paper based self-monitoring tools such as the National Institute of Mental
Health Life Chart Methodology (NIMH-LCM) and the Clinical Monitoring Form which
are used in clinical practise, but they are limited by poor compliance and laborious
nature of data entry (69, 70). In the recent years, automated mood charting with the
help of software installed on home based computers; hand-held professional digital
assistants (PDA), interactive voice response system over the telephone, optical
scanning and electronic diaries have been experimented in trial populations. However,
these technologies are restricted by their reliance on desktop or hand-held computers
and lack of systematic evidence generated from randomised controlled trials and cost-
effectiveness analyses. Mobile phone-based self-monitoring is a promising innovation
in the field of BD, and have showed promising results in long term disease
management of other chronic diseases (35, 71, 72). They are cheaper than their digital
counterparts including laptops, desktops, PDAs and have the advantage of being
portable, allowing patients to have the freedom to respond anywhere that has mobile

coverage.
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Lately, there has been a growing interest in electronic self-monitoring of mood using
smartphones and internet based technologies. It has the advantage of being a
contemporaneous real-time submission of mood data that reduces the possibility of
recall bias and errors with data entry. Moreover, it encourages patient engagement
and allows a more patient-centric model of care (73). As Chapter 1 highlighted, this
thesis included a cohort of individuals who have been using remote mood monitoring
as part of their routine clinical care to follow-up their mood variation and identify

significant changes in their mood.

2.11 Disease burden, and functional impairment

As a result of the widespread consequences of BD, the disorder has a major impact
on patient well-being along with emotional, health and economic implications not only
for the patients, but also their families and the wider society (74). According to the
Global burden of disease report 2010, BD was one of the leading causes of disability
worldwide and the fourth largest burden of diseases in young individuals aged
between 10-25 years (75, 76). The changing demographic pattern including an aging

population along with population growth is propelling the burden of BD over time (5).

Using the data from the global burden of disease (GBD) 2013 study, the burden of BD
in the UK was briefly explored. The GBD study uses disability-adjusted life years or
DALYs to capture the burden of diseases, and risk factors worldwide. DALY is a single
metric that quantifies both mortality and morbidity associated with a condition and is

measured on a scale that ranges between 0 (representing the best possible health
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state) and 1 (worst possible health state). It represents the sum of the present value
of years of future life lost due to premature death (also called as Years of life lost,
YLL), and the average severity of years of life lived in bad health (Years lost to
disability, YLD). DALYs represent negative aspects of an illness on health with one
DALY equivalent to a loss of one healthy year of life due to a particular illness (77). In
the UK, BD was one of the leading causes of years lost due to disability attributing to

three percent of YLDs in individuals aged between 15 and 34 years (see Table 2.1).

Table 2.1: The Ten leading GBD causes of years lost to disability in individuals
aged 15-34 in the UK, both sexes combined, 2013

Causes YLDs Attribute proportion
All causes 1534001 100%
Low back pain 162415 11%
Migraine 122847 8%
Major depressive disorder 114648 7%
Asthma 96313 6%
Anxiety disorders 78619 5%
Neck pain 63304 4%
Opioid use disorders 54910 4%
Iron-deficiency anaemia 43157 3%
Bipolar disorder 41462 3%
Falls 30509 2%
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Figure 2.5 displays DALYs for bipolar disorder across the life span for both sexes in

the UK. It indicated that the burden was highest in the 25-29 age group (14%).
Figure 2.5: Bipolar disorder disability-adjusted life years (DALYs) in the UK

(2013), by age and gender
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BD was responsible for 89,133 (54,726-132,468) DALYs in 1990 and 99,421 (61,343-
146,945) DALYs in 2013, all accounted for by YLDs. Although the absolute number of
DALYs has increased over the time in the UK, no significant time trends for DALY
rates of BD was observed between 1990 and 2013 (see Figure 2.6); this could be a

result of arguably stable prevalence rates of BD used in the GBD study (77).
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Figure 2.6: Changes in Bipolar disorder DALYs in the UK from 1990 to 2013

120000

100000

© 80000 B
3 e e —h
[a)
E 60000
2
—
(]
@
< 40000
20000
03 63 63 £6) 03 cog
0
1990 1995 2000 2005 2010 2015
—s—England —¢=Scotland ——Wales United Kingdom

Like other severe mental illness like schizophrenia, individuals with BD experience a
high degree of work impairment and less than 50% are in any kind of employment.
Even patients who achieve complete clinical remission exhibit difficulties in attaining
premorbid levels of functioning (78). The EMBLEM study, for instance, indicated that
at baseline, 69% of 3,497 BD patients had high work impairment and who
subsequently after two years of follow-up had poorer occupational and overall

functional outcomes (79).

Although the reasons for poor vocational outcomes in patients with BD are
multifactorial and poorly understood, factors such as residual depressive symptoms
and significant cognitive deficits (i.e. working memory and attention span) have been
most consistently implicated with functional impairment in BD patients under remission
(80-82)
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2.12 Economic cost and quality of life

As a major mental health disorder, BD requires multi-disciplinary and perpetual care
that places a significant economic burden on constrained healthcare resources (3).
The economic burden of an illness is usually estimated by cost-of-illness (COI) studies.
COl studies can comprehensively estimate both health and social care costs (i.e. costs
for primary care, outpatient visits, inpatient admissions, medicines, social care etc.)
along with opportunity costs as a result of lost resources also called as indirect costs
(i.e. productivity losses due to illness or premature death as result of disease, and

informal care provided by family and friends) (83).

However, cost-of-illness estimates can vary considerably within and across diseases,
primarily due to differences in the country of origin, study population, methodology,
and cost categories included in each study (19). In the field of BD research, the
majority of the COI studies are US-based and there is paucity of UK based COI
studies. A recent systematic review of BD studies found that most of the studies used
secondary data with lack of transparency and narrow perspective of analysis (23).
Even in studies conducted in the same country, significant cost variations could be
observed. For example, annual direct cost estimates for BD in the US varied between
$2,651 and $18,420 per person. In the UK, the annual direct healthcare costs
associated with BD per person was reported to be between £670 and £3,916. Such
heterogeneity in the published costs of BD could pose challenges for decision making

(23). Adopting recommendations of good practise from literature, and using data from
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a prospective cohort of individuals with BD, Chapter 5 will present results of a COI

study quantifying the societal costs associated with BD in the UK.

BD also results in significant impairment of health-related quality of life (HRQoL) and
individuals exhibit symptoms that disrupt normal day-to-day activities along with their
vocation, family and social life. A complete clinical remission or recovery should
include a return to an acceptable and realistic functionality and HRQoL (4). Patients
with BD have significantly lower HRQoL scores as measured by the generic HRQoL

instrument SF-36, compared with the general population (84).

Previous analyses have indicated that individuals spend three times more time in a
depressive state than in manic phase and that depressive symptoms seem to be the
primary determinant of quality of life in BD (85). Even individuals with hypomania and
mania symptoms have lower HRQoL than the general population, and these lower
scores are influenced by sub-syndromal depressive symptoms (86, 87). Routine
clinical use of HRQoL measures improves clinical management, patient satisfaction
and outcome. It is, therefore, important to have valid HRQoL measures that could
quantify patient’s recovery and functionality (88). Furthermore, preference-based
HRQoL measures are fundamental inputs required for economic evaluations. Chapter
3 provides a description of different instruments used to measure HRQoL in BD, and
the validity of the most widely used preference-based HRQoL measure in BD (EQ-5D-

3L) is explored in Chapter 6.
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2.13 Summary and conclusion

This chapter has provided a clinical background for the thesis including an overview
of BD, describing the aetiology, epidemiology, life-course of the disease, summarising
the current UK modalities of care, describing the burden of iliness, economic costs

and associated impact on functioning and HRQoL.

BD is a severe mental illness that is characterised by recurrent fluctuations in mood.
There are no biomarkers or biological tests to identify the disease. Worldwide BD
prevalence estimates are between 0.1 and 4% of the population with the prevalence
in the UK reported to be 0.8%, but the prevalence is often underestimated. The
disease involves a long delay in diagnosis of up to ten years as it is frequently

misdiagnosed with years of depression.

Existing treatment guidelines are largely in agreement over the management of BD.
The main aim in the management of BD patients is to prevent relapses, suicides, acute
episodes, unwanted hospital admissions and improve social and physical functioning.
Over the past decade, there has been an emergence of new management strategy
modalities (e.g. adjunct psychotherapies) and service delivery options. Economic
evidence related to the management of BD has become an increasingly important aid
to decision-making for the allocation of scarce health care resources within the UK
and other countries. Details of economic evaluation methods and cost-effective BD

management strategies are discussed in further detail in Chapters 3 and 4.
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The delay and misdiagnosis of BD, co-morbidity with other psychiatric and medical
conditions, and suboptimal treatment of BD significantly contributes to the societal
costs and burden of BD. COI studies provide critical information on the economic
burden that BD enforces on a society and can highlight the relative magnitude of its
impact in comparison to other illnesses. However, the inconsistency of methodologies
employed along with a paucity of COI studies conducted in the UK limits a robust
estimation of the burden of BD in the UK. To contribute towards highlighting BD burden
and facilitate priority setting in the UK, Chapter 5 will examine the COI of BD in the
UK. The depressive phase of BD is the predominant cause of disability among BD
patients resulting in severe limitation of HRQoL, social function and premature death.
The importance of patient-centred BD management including the assessment of
function, social and HRQoL outcomes cannot be over-emphasised. Existing HRQoL
estimation tools and validity of a commonly used preference-based instrument EQ-

5D-3L is described in detail in Chapter 3 and 6 respectively.

Guidelines have indicated the emerging need of using multiple modalities of care in
long-term management of symptoms. The ideal long-term management for a BD
patient should encompass all three core interventions including pharmacological,
psychological and mood monitoring. However, there is a lack of evidence for
psychological interventions, and there is growing need for appropriate psychological
interventions and monitoring strategies to prevent relapse and improve patient
outcomes. NICE has recommended further research in psychological interventions of
BD. Chapter 7 will explore in detail the economic evaluation of a standardised
psychoeducation intervention using a combination of mood monitoring and
psychoeducation.
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Chapter 3: Health Economics in mental health

3.1 Introduction

This chapter provides a conceptual framework required to understand the methods
proposed in the following chapters that explore aspects of the health economics of BD
that are pivotal for priority setting and decision making. This includes a description of
cost-of-illness studies, along with the principal elements of an economic evaluation:
costs, outcomes and cost-effectiveness. Specifically, the aspects of cost assessment
relevant to individuals with BD such as social and informal care costs, and productivity
losses are described. Furthermore, attention is drawn to outcome measures with
related challenges associated with their use in BD. Finally, frameworks for conducting
economic evaluations are described: trial-based economic evaluation and decision-

analytical modelling.

3.2 Background to economics and BD

Chapter 1 and Chapter 2 highlighted that Bipolar disorder (BD) is one of the leading
causes of disability with a lifetime prevalence of 1%-2% in the population (89).
Individuals with BD have up to ten years of lower life expectancy than the general
population, primarily due to significantly higher levels of preventable physical health

conditions, and medical co-morbidities (90).
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BD poses a significant emotional, functional, economical and health impact not only
for the patients and their families, but also has system-level financial consequences
that can affect provision of services (91). Mental health services in the UK are under
severe pressure. The waiting times are too long, and in some regions, there is a lack
of specialist mental health services. In the current climate of constrained healthcare
resources, policy makers may prefer implementing preventive or curative strategies
that provides the maximum value for public resources while improving the health and
wellbeing in individuals with mental illness. To shape policy development, influence
value-based commissioning and provide efficient service delivery, it is important to

build the economic case for BD.

Figure 3.1 Key Mental health —economic questions
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Source: The economic case for better mental health (92)
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Figure 3.1 highlights the key elements to assess the economic evidence for mental
health action. This simple framework outlines the four questions that economists
address to build up an economic case. The magnitude of illness expressed in terms
of burden of disease or cost-of-illness (COI) is often the first step in articulating the
problem statement with the public and policy makers on the relative burden of an
illness (92-94). COI studies can also be helpful for identifying a range of cost items for
further economic evaluation studies. However, COI studies alone are insufficient for
allocating resources as they provide no indication of how to achieve efficiency gains

or health benefits (20)

The American economist Paul Samuelson defines economics as:

“The study of how men and society end up choosing, with or without the use of money,
to employ scarce productive resources that could have alternative uses, to produce
various commodities and distribute them for consumption, now or in the future, among
various people and groups in society. It analyses the costs and benefits of improving

patterns of resource allocation.” (95).

This definition encloses some of the core concepts at the basis of health economics
and highlights the importance of scarce resources, alternative use and decision
making. The available resources will never be sufficient to implement all the needed
programs or treatments and the resources once deployed to implement a strategy,
could not be used for the next best alternative. In this sense, economists define the
forgone value from this decision as the opportunity cost. In other terms, implementing

a programme will limit our resources to fund another innovative treatment. Therefore,
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resources should be carefully deployed to maximise the benefit for the population
health. In this framework, the assessment of the available interventions should not
exclusively focus on the costs or effectiveness alone but should evaluate both these

aspects together.

In the last decades, COI studies, and economic evaluations (EEs) in mental health
have jointly influenced policy makers to recognise a particular problem and take
decisions comparing alternatives assessing both their costs and consequences (8,
22). Further, a variety of approaches have been used to assess the health outcomes,
leading to different economic evaluations. The following sections aim at describing
cost-of-illness studies, the main elements of economic evaluation, different types of

EEs and the framework employed to conduct EEs.

3.3 Cost-of-illness (COI) studies

"The aim of COI studies is descriptive: to itemize, value, and sum the costs of a

particular problem with the aim of giving an idea of its economic burden."”

As Jefferson et al. (2000), note that the primary aim of a COl is to elaborate the relative
burden of a disease (96). COI are not economic evaluations as they do not compare
interventions. Instead, they are used to aggregate information and highlight the total

cost (economic burden) associated with an illness.
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3.3.1 Nomenclature of COI studies

There are different types of COI studies and they are primarily categorised according

to:

a) The type of epidemiological data used: prevalence-based or incidence-based

The prevalence-based approach focuses on costs incurred by all existing patients
(prevalent cases) due to a specific disease over a defined period, usually one year,
regardless of date of onset. An incidence-based approach estimates potential life-time
costs avoided if new cases (incident) of a disease are averted. In other words, this
approach calculates life-time costs of incident cases occurring typically within a
defined year. An incidence-based approach indicates how costs vary as disease
progresses thus allowing assessment of the costs associated with the management
of illness from onset until recovery or death. It is based on more assumptions than a
prevalence-based approach and is suitable for chronic conditions with stable course
over time (97). The prevalence-based approach is regarded as the more suitable
methodology for highlighting the total economic burden of a disease, more specifically,
for drawing attention to major cost areas that could be amenable for potential

interventions (98).
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b) The type of estimation method chosen to quantify resource use and costs:

top-down or bottom-up approach

Top-down or gross-costing estimates are derived from assigning a proportion of total
health expenditure from a given perspective, for instance, total mental health
expenditure for the entire population, to the disease under investigation according to
its prevalence. It is relatively easy to undertake, but typically multiple sources of
information are used to calculate proportion of resource use/costs that should be
assigned to the specific disease, thus the precision of results largely depends upon
the rigour of apportioning costs to the condition of interest. Further, the gross-costing
approach suffers from the inherent inability of national/regional healthcare databases
to capture all the desired cost categories associated with a complex disease, for
example informal care and productivity loss costs. Additionally, this approach cannot

account for condition-specific co-morbidities (i.e. metabolic syndrome in BD patients).

Bottom-up costing estimates the average patient-level healthcare resource
utilization/costs and indirect costs for a given time-period and extrapolates it to the
whole population using appropriate prevalence data. As costs tend to be derived
directly from patients, statistical analyses of costs can be performed to adjust for likely
confounding factors and detect differences between patients for important socio-
demographic characteristics. However, the bottom-up approach is time consuming
and there are limitations whilst extrapolating when the sample is not representative of

the population of interest (99, 100).
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3.3.2 Limitations of cost-of-illness studies

COl studies suffers from the lack of consistency and transparency in input parameters.
The static snapshot of costs presented in COI may be of limited value as they do not
directly guide on how resources should be allocated to improve efficiency (20, 101).
At the same time, the process of policy making is complex, and it has been argued
that, COI studies provide a more suitable “point of entrée” into discussions around
important resource allocation decisions than cost-effectiveness analysis (21, 102).
Chapter 5 will provide evidence on the societal costs associated with BD in the UK

and explore the main factors influencing those costs in patients with BD.

3.4 Main elements of an Economic Evaluation

Drummond et al (2005) defined an economic evaluation as: “the comparative analysis
of alternative courses of action in terms of both their costs and consequences” (103).
EE can be performed to compare both costs and outcomes of healthcare interventions
to identify the alternative that represents the best value for money. This section aims
at describing the main elements of an economic evaluation such as: comparators,

perspective of the analysis, costs and outcomes.
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3.4.1 Comparators

Due to a scarcity of resources, the deployment of one programme implies that another
one misses out. Therefore, the selection of comparators could be crucial for the output
of an EE. The recommendation from guidelines for EEs is to choose the current active
treatment or most common clinical practise as a comparator (104). In this sense, an
inappropriate selection of the control may bias the analysis and lead to a sub-optimal
decision. If there is a disagreement on which is the best intervention between the
current treatments, more than one comparator could be used. However, there may be
a lack of evidence on the effectiveness and cost-effectiveness of the included
comparators or no treatments available for the specific disease. In these specific
cases, using the “do nothing” or placebo are acceptable comparators. In the case of
lack of evidence, this choice is justifiable as we could not assume the current treatment

to be better than the “do nothing” option.

3.4.2 Perspective

One of the first questions that health economists should be considering when
developing an EE is to identify for whom the costs and benefits of the intervention are
relevant. The perspective adopted in health economics are the third-party
payer/healthcare provider, patient or the societal perspective. The National Institute
for Health and Care Excellence (NICE) in the UK prefers the NHS and personal social
services perspective (i.e. the healthcare provider perspective); this includes primary

(e.g. GP and nurse visits), secondary care costs (e.g. hospitalisation and outpatient
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visits) and social care costs. The societal perspective could include but not limited to
costs incurred to the healthcare provider, social care, patients’ personal costs, carers,

productivity losses and wider costs in education and criminal justice settings (105).

Costs could be broadly categorised as follow:

a) Direct healthcare costs: these are costs that are directly related to delivery of
healthcare and where actual payments are made. It usually includes costs for
outpatient visits, inpatient admissions, medicine costs, costs related to diagnosis,
tests, devices and treatment, and costs incurred in primary care. There are some
other costs such as transportation costs to healthcare facilities, costs to the criminal
justice system and cost of social care that are often categorised as direct non-

healthcare costs (106).

b) Indirect costs: these are costs where no payments are made but still resources
were consumed. This will typically include productivity losses to employer (sick
leave) and society due to illness or premature death as result of disease, and
informal (unpaid) care (time taken by carer to look after patients ) provided by family
and friends (106). Although the productivity cost may represent a considerable
burden on both the society and on patients/carers; its use in the full economic
evaluation is limited due to methodological uncertainty in estimating the
productivity loss. The inclusion of indirect costs (i.e. loss of productivity) has raised
concerns related to equity and double counting in Health Related Quality of Life

(HRQoL) benefits. (107).
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In addition to the above two categories, an often-quoted category is that of intangible
costs which are defined as the costs attributed to pain and suffering because of iliness
or intervention. Although these costs are difficult to quantify, they can be captured
using health related quality of life instruments to derive utility or willingness-to-pay

methods (103).

However, limiting an evaluation to NHS perspective alone may exclude some of the
costs typically falling on individuals with mental illness such as the costs relevant to
informal care, productivity losses, costs in criminal justice settings, etc. Excluding
these costs may lead to a biased conclusion. For example, excluding the carers’ cost
could result in adopting a community-based rather than residential care intervention.
Even though the NICE acknowledges this problem, the inclusion of these costs is also
limited as a result of the complexity of the data capturing costs beyond the health and

social care system (108).

3.4.3 Costs

Once a perspective is adopted, the cost should be identified, measured and valued

consistently with the point of view of the EE analysis.

Identification

The first step in EEs is usually the identification of resource use. The perspective

adopted will strongly influence the inclusion of a resource items. The most
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straightforward approach is to pose the question: “for whom are the resources
important?” Relevant methods to identify resources could be clinical expert opinion,

literature, patient focus groups, standard costing guidelines and templates (104, 109).

Measurement

The resource items should be appropriately measured with appropriate discrete units
according to their nature. For example, physiotherapy sessions could be measured
considering the number of sessions, a surgical intervention can be measured in terms
of minutes spent in the theatre. The data can be provided from a variety of sources
such as: ad-hoc health economics questionnaires (an example is provided in
Appendix 8), Client Service Receipt Inventory, patient diaries and clinical records

(110, 111).

Valuation

The valuation step relies on the results from the identification and measurement of the
resource items. The cost of the intervention is calculated by multiplying the quantity of
each resources by an appropriate unit cost. The unit cost should include the provision
of the services (including supervision, administration, multi-agency meetings, training
costs, clinical salaries and equipment) and directly estimated for better accuracy or
obtained from authoritative sources (e.g. NHS reference cost, Personal Social

Services Research Unit - PSSRU) (110).
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3.4.4 Measurement of Health OQutcomes

NICE recommends that the outcomes of an intervention in health economics
evaluations should account for all health effects. In this context, outcomes are broadly
classified as clinical and HRQoL outcomes. Although a disease-specific clinical
outcome measure (e.g. depression score as measured by Quick Inventory of
Depressive Symptoms—Self Report, QIDS-SR16) could be appealing for its sensitivity
and rigorousness, these outcomes are single-scale measures and may not allow for
comparison with different disease areas. Moreover, clinical measures are focused on
disease specific aspect relevant for disease management and may neglect broader

aspects of patients’ quality of life (104).

HRQoL is a multidimensional construct. The instruments that measure HRQoL are
broadly categorised as generic (used across patient populations with different
diseases or healthy general population) or disease-specific (focussing on a particular
disease (109). Both generic and disease-specific instruments can be further classified

as a) profile-based, or b) preference-based measures (see Figure 3.2).

Profile-based measures are used to compare the relative burden of diseases either
across disease areas or within a broad disease area such as mental health. They
generally include aspects of physical functioning, self-care, psychological status,
levels of pain, and amount of social integration. They are designed to yield profile
scores on the multiple dimensions of HRQoL. These questionnaires allow

comparisons of interventions in different population groups scores disease areas and
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can contribute to assessment of comparative effectiveness (112). On the other hand,
preference based measures combine different dimensions of health to generate
multiple health state values which are then valued based on population preferences
to yield a single summary score or utility. Utilities are anchored by a value of one
indicating full health and zero for being dead (health states considered worse than

dead can be represented by negative values) (113).

Figure 3.2 Type of Health-related quality of life (HrQoL) instruments

Disease-
specific |
Mental health.

Agross disease areas

Profile Profile Preference
based based based
SF-36,Nottingham Health ECL50-30, SF-G0HUI Brief Col.BD, CORE-GD

Prafils HONDS, CORE-OM,

Short form-36 (SF-36); EuroQol-5D (EQ-5D-3L), short-form 6D (SF-6D), Health Utilities Index 3 (HUI3), Brief BD-specific QoL
instrument (Brief QoL.BD),Health of the Nation Outcome Scales (HoNOS)Clinical Outcomes in Routine Evaluation - Outcome
Measure (CORE-OM), Clinical Outcomes in Routine Evaluation—6D (CORE-6D)
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Generic Questionnaires

The generic questionnaires aim to capture the health status of patients independently
from their specific condition. Many generic questionnaires have been developed and
used in BD over the last decades (e.g. EuroQoL instruments, Short Form
guestionnaires, WHO-QOL-BREF) (114-116). Between them the EuroQoL
instruments (e.g. EQ-5D-3L) and Short Form questionnaires (e.g. SF-36) can be used
to derive utility score in different population groups and allow for comparison within
and across disease areas (more about in utility in subsequent section). Although the
generic HRQoL questionnaires may capture relevant changes in people’s quality of
life regardless of age, treatment and measure the patient’s well-being, they could be
insensitive to small changes in HRQoL. This lack of precision in estimating the
changes in HRQoL could be overcome by administering jointly a generic and a specific

HRQoL instruments (25).

In the UK, the NICE recommends the use of the generic preference-based multi-
attribute utility instrument EQ-5D-3L for conducting economic evaluation across
disease areas (26). The EQ-5D-3L is based on a descriptive system composed by 5
dimensions:  mobility, self-care, usual activities, pain/discomfort and
anxiety/depression. Each dimension has 3 levels: 1 (no problem) to 3 (severe
problems). To generate a health profile, the levels of each dimension dimensions are
combined (e.g. 11232). A single utility value, representing population-derived
preferences for different health states, can then be attached to each profile. These

utility values have been estimated using respondents in a number of different
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countries; the UK index was developed by Dolan et al, which has a range from -0.594

to 1.00 (117) .

3.4.5 HRQoL Measures Specific to BD

As Chapter 2 highlighted, there is ample evidence to indicate that HRQoL in BD
patients is severely impaired (4). Whereas there is no single standard instrument used
in BD, most of the times, HRQoL is captured by using a variety of generic
guestionnaires. Some of the commonly used instruments in BD are Quality of Life
Enjoyment and Satisfaction Questionnaire (Q-LES-Q), Short form 36 questionnaire
(SF-36), WHO Quality of Life (WHO-QOL) and EQ-5D-3L(118). Of late, a relatively
new condition specific measure: Quality of Life in Bipolar Disorder scale (QoL.BD) has

been tested in clinical practice and research (88).

The disease-specific HRQoL instruments could be specifically designed for the
disease and ensure a high sensitivity to small changes in patients’ quality of life.
However, these tools have a narrow scope, and it is not possible to carry out
comparisons across different types of interventions or disease areas, which therefore

limits their usefulness in the wider NICE decision-making context.

However, the assessment of HRQoL is particularly problematic in BD with no
consensus on the right tool for measurement. BD presents with a heterogeneous

symptomatology which makes it challenging to measure the resulting multi-factorial
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impairment in HRQoL. HRQoL, as measured by generic measures such as EQ-5D-
3L, may not always correlate well with symptom changes and its validity in mental
illness has been challenged (29, 119). In the of field of BD HRQoL research, there is
lack of research to support generic measures of HRQoL and it has been
recommended that efforts should be made to develop disease-specific instrument to
assess HRQoL (119). Nevertheless, given the ambiguity around the appropriateness
of EQ-5D-3L Chapter 6 will explore whether the EQ-5D-3L is appropriate to measure

HRQoL in individuals with BD.

3.4.6 Utility measurement

As previously reported, one of the advantages of using utilities is their ability to capture
patients’ satisfaction and preference for the possible health states regardless of the
disease they are experiencing. In health economics, these preferences could be
measured and combined with the effectiveness unit (e.g. life years) to reflect the
individuals’ preferences for a treatment. Utilities could be measured employing two

methods: standard gamble (SG) and time trade off (TTO) (120).

3.4.7 Quality Adjusted Life Years (QALYS)

The quality adjusted life year (QALY) is the most comprehensive measure of benefit
to compare interventions as it can combine both quality (quantified by utilities) and
duration of survival into a single outcome measure. Once the utility values are

obtained, these can be used to adjust the survival of the patients. Figure 3.3 illustrates
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quality adjusted life profiles. The number of QALY’s is calculated by multiplying a
person’s life expectancy by the value of the utilities obtained at each time-point. Utility
index score as measured by the EQ-5D-3L indicates O as equivalent to death and 1
being in full health. Scores can be less than zero for health states regarded as worse
than death. Being in depression, for instance, may be assigned a quality adjustment
value of 0.5. A six-year period of living with depression on a particular treatment
strategy is three QALY’s and this is assumed to be equivalent to someone living for
three years in full health. For more complex health profiles, involving transitions
between states of health, the area under the survival adjusted curve (shaded area in
Figure 3.3 is estimated to determine the Quality Adjust Life Years (QALYSs) accrued

by each subject).

Figure 3.3 Comparison of health profile between intervention and no-

intervention
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QALYs are a fundamental part of the reference case for economic evaluations of
treatments submitted to the NICE. Although, EQ-5D-3L is the preferred method of
obtaining utility in the UK, in the absence of its inclusion, utilities can be mapped or
derived using the TTO valuation method in population based samples (see Figure 3.4)

(26).

Figure 3.4 Hierarchy of utility methods as recommended by NICE(26)
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3.4.8 Incremental Cost Effectiveness Ratio (ICER)

In addition, to presenting the results of costs and outcomes separately, for decision
making purposes, it is advisable to present results in a framework that encapsulates
costs and effectiveness in a single index, also known as incremental cost-
effectiveness ratio (ICER). ICER is the additional cost of achieving an additional unit
of outcome (incremental costs divided incremental outcomes). Figure 3.5 presents a
graphical representation of the decision problem in cost-effectiveness analysis.
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Figure 3.5 The cost-effectiveness plane
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Costs and effects of two alternative strategies are compared: existing and new. In the
northwest (NW) and southeast (SE) quadrants a case of dominance exists either in
favour of or against the treatment under evaluation, and the decision rule is apparently
clear. In the SE quadrant, the new strategy is less costly than the alternative and more
effective. In the NW the new treatment is more costly and less effective than the old
treatment. In the northeast and southwest quadrants, the decision is less clear, a
trade-off has to take place. In the north east (NE) quadrant, the new treatment is more
effective but also more costly. The ICER ratio allows decision makers to assess
whether the joint distribution of cost and effectiveness for an intervention is cost-
effective at a given willingness-to-pay (WTP) threshold or ceiling ratio. The WTP
threshold adopted by NICE in UK is between £20,000 and £30,000 per QALY.

Although this value may vary case by case, the probability of the intervention being
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accepted is higher if the ICER is smaller than 20,000 per QALY. If the ICER is larger

than £30,000 per QALY the probability of being accepted will be lower (120).

3.4.9 Timeframe and discounting

Economics evaluation could be performed alongside clinical trial, which limits the time-
horizon to the trial timeframe. However, the results could be extrapolated over the trial
length up to lifetime horizon. Adopting an appropriate time horizon is pivotal to make
an unbiased decision. In this sense, the benefits of an intervention may not be relevant
within the trial timeframe, but they could become significant over a lifetime horizon.
Therefore, the discount rate plays an important role to reflect the preferences toward
immediate health or financial gains, rather than those may occur in the future. The

NICE set the current discount rate at 3.5% both for health outcomes and cost (121).

3.4.10 Uncertainty analysis

Although there are several classifications of uncertainty, in the context of decision-
making, there are broadly two types of uncertainty; the uncertainty associated with an
ICER and with the trade-off of between related costs and benefits that are acceptable

to policy-makers (105).
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ICER Uncertainty

The accuracy of the incremental cost-effectiveness ratio (ICER) relies on the costs
and outcomes accuracy. However, the ICER is a difficult measure to deal with. First,
in the case of equal effects between the treatment and the control group, the
denominator would be equal to zero leading to an intractable result. Secondly, the
ICER may adopt values which could have different meaning. Negative values could
be due to a lower effectiveness of the innovative treatment or to lower cost of the
innovative treatment. Likewise, positive values could be due to a higher incremental
effectiveness and a higher cost of the innovative treatment; or due to a lower
incremental effectiveness and lower cost of the innovative treatment. This problem
makes it difficult to calculate confidence interval for the ICERs. Therefore, it is
important to quantify uncertainty with adequate methods (e.g. non-parametric

bootstrap, Monte Carlo simulation method) (122).

Non-parametric Bootstrap

ICER estimation is reliant on the cost and outcome variables; these are deterministic
variables and any observed change in these variables can influence the ICER, and
the resulting decision. It is therefore, important to subject the most uncertain variables
to vary within a reasonable and plausible range of values to ascertain robustness of
results. To get insight into the uncertainty surrounding the ICER, statistical techniques
such as non-parametric bootstrapping are recommended in a trial setting. Briefly,
bootstrapping is a technique involving a large number of repetitive draws from the
study sample to empirically estimate the shape of the distribution (123).
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Probabilistic sensitivity analysis

A different approach is desirable for decision models. Probabilistic Sensitivity Analysis
employs the Monte Carlo sampling methods to reproduce the results of the decision
model while simultaneously taking into account the uncertainty around each parameter
(124). Regardless of the employed method, a number of simulations for both cost and
effectiveness are obtained. Plotting them on the cost-effectiveness plane will provide

a cloud of ICER iterations that graphically represent the uncertainty around the result.

WTP uncertainty

From a decision maker’'s perspective, the probability that a new treatment is cost-
effective varies depending on what society is willing to pay per unit of heath gain (the
so-called ceiling ratio). This information is provided by plotting cost-effectiveness
acceptability curves (CEAC) (120). The CEAC is obtained by plotting the probability of
the treatment being cost effective compared to an appropriate alternative at a given
WTP threshold. The probabilities are calculated considering the number of ICER
replicates which are inferior to the given WTP threshold. An example of a hypothetical
CEAC curve is presented in Figure 3.6 below; the x-axis gives the value of the ceiling
ratio, and the y-axis provides the probability that the intervention is cost-effective. In
this example, at a WTP of £10000 per QALY gained, there is a 90% that the

hypothetical treatment is cost-effective.
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Figure 3.6 Cost-effectiveness acceptability curves
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3.5 Types of economic evaluation

This section aims to provide a brief overview on the most common economic

evaluations in health care.

3.5.1 Cost—-consequences analysis

Cost-consequences analysis (CCA) reports the cost and the consequences of the
interventions assessed in a disaggregated way. The decision maker should combine
and interpret the results. In mental health, there are several outcomes other than a
change in health status that may be of interest to decision-makers, CCA can present

costs and a range of outcomes without offering any judgement on which outcome is
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better than another. The major limitation of CCA is the lack of interpretation and
synthesis of the results. Besides, CCA assumes the decision-maker is capable of
deciding the weight to put on the different outcomes. Because of these limitations,
CCA in isolation is relatively uncommon (120). However, a combination of methods
including CUA and CCA can provide clarity and an easier way of communicating with

policy-makers (105).

3.5.2 Cost-minimisation analysis

Like CCA, cost-minimisation analysis also considers both cost and consequences of
the treatments. However, in this case, it is assumed or there is evidence to prove that
the effect between the two interventions is identical. Therefore, the option with the
lower cost is preferred. Given the interest of health economists in the joint distribution
of cost and effects, rather than the single cost or effectiveness distribution; this method
could provide biased estimates. As a result, cost-minimisation analysis is not

particularly used in health economics (125).

3.5.3 Cost-effectiveness analysis

Cost effectiveness analysis (CEA) consider costs and effects of two or more
interventions. The incremental cost and effects are calculated and presented as ICER.
The effectiveness of the treatments in CEA are calculated using disease-specific
clinical outcomes. This limits the generalisability of the CEAs, and does not allow for

comparison across different disease areas.
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3.5.4 Cost-utility analysis

Cost—utility analysis (CUA) relies on the CEA fundaments, but employs the QALY as
measure of effectiveness. As explained in this chapter (please, see Sections 3.4.5-
3.4.7), the QALY is based on the patients’ survival adjusted by the HRQoL utility
values. These values are obtained by generic questionnaires (e.g. EQ-5D-3L) which
ensure the comparability of CUAs performed in different disease area. An empirical

analysis using CUA is presented in Chapter 7.

3.5.5 Cost-benefit analysis

Both CUA and CEA do not place a monetary value on the outcomes, but they report
which of the assessed intervention will bring the biggest benefit in term of health
outcomes. Cost-benefit analysis (CBA) attempts to assess the monetary value related
to an intervention. One of the advantages of CBA is to allow the comparison of
treatment benefits beyond the health budget boundaries. For example, the monetary
benefits of a CBA performed in the healthcare sector could potentially be compared
with those obtained in the transport or education sectors. Even though there are
apparent comparability advantages of CBA, the most common used EEs are CEA and
CUA. This preference for CEA and CBA is mainly due to conceptual and practical
problems in obtaining a monetary evaluation of life or quality of life (126). Further, the
aversion of placing an explicit monetary value on health or on life has contributed to

limit the usage of CBA among the EEs.
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3.6 Frameworks for conducting economic evaluation

An economic evaluation can be based on a clinical trial or a decision analytic model

synthesizing available evidence from several sources or a hybrid of both the methods.

3.6.1 Trial-based economic evaluations

The primary aim and scope of clinical trials are to investigate the safety and efficacy
of interventions in a highly regulated setting or effectiveness in case of a pragmatic
trial. They typically use a protocol driven experimental design to randomly allocate
participants to different groups. This design is considered the “gold standard” for
testing efficacy of interventions, and offers an opportunity to collect health economic
data at a relatively low additional cost. Even though randomized controlled trials
(RCTs), especially explanatory trials, appear a suitable vehicle for economic
evaluations by reducing bias and confounding and offering high internal validity, their
selective recruitment and protocolised follow-up compromises their external validity.
However, economic evaluations conducted along with pragmatic trials offer an
opportunity to measure cost-effectiveness in typical clinical practice, thereby allowing

relatively easier implementation in ‘real-life’ settings (122).

Nevertheless, sample sizes obtained for RCTs are primarily based on clinical
outcomes, and therefore, provide limited power to detect any significant differences in
costs or cost-effectiveness (127). Data requirements for economic evaluations are

also different from those of a clinical RCT. Outcomes explored in clinical trials are often
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based on disease specific scales and are not generic enough for comparisons across
different types of interventions or disease areas. NICE recommends the QALY as an
appropriate measure of benefit to compare interventions Trial-based economic
evaluations are also limited by the duration of primary clinical trials, which in mental
illness is usually for a year or a maximum of a few years. Such short time-frame may
not be appropriate for an economic analysis of interventions that may have impact on

diseases over a longer time horizon (128).

Although trial-based economic evaluations have limitations, they play an important role
in producing reliable estimates of cost-effectiveness from individual patient-level data.
This allows the use of different statistical and econometric techniques to explore the
relationship between costs, outcomes and associated factors. Furthermore, trial-
based evidence allows construction and validation of decision analytical models; these
models can then be used as complimentary vehicles to extrapolate shorter-term trial-

based cost-effectiveness information for chronic diseases (129).

3.6.2 Decision analytical models

Decision analytical models (DAMSs) represent a simplified representation of real-world
problems, and offer an opportunity to combine a range of evidence from various
sources to inform the decision-making process in healthcare resource allocation. They
facilitate comparison of all existing comparators, allow extrapolation of costs and
effects over the life course of illness, and provide an iterative framework that could be
harnessed to reduce uncertainty in real life decisions. The evidence required for DAMs

may include, but are not limited to data on clinical effectiveness, baseline clinical
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characteristics, adverse events, mortality, resource use, unit costs and utility
estimates. The data sources can be as diverse as the “gold standard” meta-analysis
of RCTs for clinical effectiveness to case studies or expert opinions for resource use

(120).

There are different modelling methods including decision trees, Markov models, and
discrete event simulations (DES). Their usefulness depends on the disease area
under research, nuances associated with available data and resource constraints

(129).

There are limitations to the usefulness of model-based economic studies including a
lack of transparency in modelling assumptions, inappropriate structure (poor reflection
of disease progression), need for advanced expertise (DES models), poor quality data
and lack of rigor in obtaining evidence to populate models (130, 131). In order to be
confident about the outcomes of models, it is paramount to address all of the four
principal types of uncertainty, namely a) methodological, b) structural, c) parameter,
and d) heterogeneity (132). However, if studies adhere to robust standards and good
practice guidelines, DAMs could be useful complements and extensions to trial-based

economic evaluations and pivotal for rational healthcare planning

3.7 Discussion and conclusion

This chapter introduced the subject of health economics together with specific details

about cost-of-illness and economic evaluation. In the broader context of priority-setting
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in mental health, the economic evidence consists of several important concepts, and
within this chapter a focus has been given to: COl, cost, outcomes and utility, the ICER
and the issue of uncertainty, the types of economic evaluation and frameworks for

conducting an economic evaluation.

As outlined earlier in the chapter, COl and economic evaluation both are valuable tools
in the health economist toolbox, especially in mental health as there is still a lack of
‘parity of esteem with physical health (15). Estimating the burden of disease, and
identifying cost-effectiveness interventions are complementary methods to build the

economic case for BD.

COl and CUA will be seen in practice in Chapters 5 and 7 respectively. The empirical
work in these chapters will use frameworks described in this chapter. The COl is a
prevalence-based bottom-up study using a prospective cohort of individuals with BD,
and the CUA is conducted alongside an RCT. To address one of the methodological
challenges highlighted earlier in the chapter, Chapter 6 will provide evidence on the

appropriateness of using EQ-5D-3L in individuals with BD.

Identification of cost-effective interventions in the field of BD represents one of the key
considerations into the broader task of informing and assisting the decision-maker in
allocating scarce health care resource. In the following chapter, fundamental concepts
of economic evaluation detailed in this chapter are considered, to review and critique
published economic evaluations of both pharmacological and psychological therapies

in the management of BD.

84



Chapter 4: Economic evaluations in bipolar disorder: A systematic

review and critical appraisal

4.1 Introduction

As Chapter 2 highlighted, Bipolar disorder (BD) is a chronic illness and one of the
leading causes of disability worldwide (89). The life expectancy of patients living with
BD is less by ten years compared with the general population due to significantly
higher levels of medical co-morbidities, substance abuse disorders, and increased
suicide rates (90). BD is often a lifelong condition and incurs a substantial economic
burden on the patients, health and social care system, and the wider society. However,
few studies have evaluated the economic impact of competing strategies in the

management of BD.

Chapter 3 elaborated the importance of economic evaluation. Recognising needs of
a population in relation to a disease area is often the first step in understanding the
problem statement of an illness. However, it is important to identify cost-effective
management strategies that help reduce the burden for patients while providing
rational choices for policy-makers (25). Resources are scarce, demonstrating
effectiveness alone of treatments is no longer a viable option, it is critical to have
evidence on those interventions that offer good value for money, and also have the
potential to generate cost savings in health and social care (133). As Chapter 2 and

3 outlined, providing cost-effectiveness interventions to individuals with BD will also
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mean that greater costs elsewhere (i.e. productivity losses) beyond the healthcare and

social care system are avoided.

Although, there are an increasing number of trials assessing efficacy of various
therapies in BD, the literature is limited on economic evidence (134-138). Due to the
dearth of economic studies, it has been proposed that attempts should be made to
systematically collate existing evidence to facilitate decision making under uncertainty
(11). A health technology assessment report published in 2007 was the only study to
review the available economic evidence for the management of BD. This review was
limited to literature prior to 2005 and managed to identify only three studies (139). In
recent years, many innovations such as second-generation antipsychotics,
combination therapies, collaborative care, psychological therapies and mood
monitoring have been introduced in the management of BD. A recent comparative
review on their cost-effectiveness, however, is lacking and an update of existing

evidence is therefore required.

The aim of this chapter is to systematic review and critically appraise published
literature on trial and model-based economic evaluations in the management of
BD. The focus is on treatments where alternative management strategies exist for BD
patients and include pharmacological, psychological and collaborative models of care.
By reviewing and critically appraising the available published economic evidence on
BD management, this chapter provides a strong evidence base for a range of

management strategies in BD which could produce better outcomes at lower cost.

86



Drawing on the fundamental concepts of economic evaluation discussed in Chapter
3, the review comprises two sections with the first section focusing on economic
evaluations conducted within or alongside a clinical trial. The second section presents
modelling-based studies of alternative treatment strategies. The review starts with a

description of the methodology employed.

4.2. Methodology

4.2.1. Search strategy

A comprehensive, systematic literature search was undertaken to identify all English
language articles published between January 1980 and March 2012 that provided data
on the economic evaluation of any management strategy for BD. The decision not to
include earlier publications was taken to obtain data likely to be relevant to current

healthcare settings and costs.

The recommendations of the “PRISMA statement” were followed in carrying out and
reporting the process of the literature search and selection strategies (140). In total,
seven electronic databases were searched: National Health Services - Health
Economic Evaluation Database (NHS-HEED), Health Technology Assessment
Database, Excerpta Medica database (EMBASE), MEDLINE, Pre-MEDLINE,
Cumulative Index to Nursing and Allied Health Literature (CINAHL), and PsychINFO.
Additional searches were carried out in Google Scholar and Google search, and
reference lists of key articles and recent reviews were checked for further relevant

publications. Citations were also tracked using Google scholar. The search strategies
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included both key words and corresponding medical subject headings (MeSH words).

The details of individualised search strategies for each database are provided in

Appendix 1.

4.2.2 Study selection criteria

The following selection criteria were applied to all identified studies:

a)

b)

88

Only economic evaluations that compared two or more BD management strategies
and considered both costs and consequences - i.e. cost-minimization analyses
(CMA), cost-consequences analyses (CCA), cost-effectiveness analyses (CEA),
cost-utility analyses (CUA), or cost-benefit analyses (CBA) - were included in the
review. Studies that only considered costs, clinical effects (i.e. time to relapse or
improvement in clinical status as measured by disease-specific instruments) or

guality of life alone were not eligible.

Other studies that limited the ability to assess the methodological quality of studies,
e.g. letters, comments, conference abstracts or abstract publications were not

considered.

Studies that focused only on methodology or were literature reviews were
excluded. However, primary studies from previous literature reviews that met the

inclusion criteria were tracked for completeness.



4.2.3 Data extraction and quality assessment

Once a study was considered appropriate for appraisal (based on inclusion/exclusion
criteria), data were extracted using a bespoke data extraction form detailed in
Appendix 2. | extracted the data initially with a random subsample of studies
undergoing double data extraction by a second researcher (Judit Simon).
Disagreements were resolved by a third researcher (Jane Wolstenholme). To ensure
that required data were uniformly and thoroughly collected, abstraction forms were
pilot tested for four studies. The data abstraction forms included the following items:
descriptions of study objective, study design, study population, study perspective, time
horizon, interventions and comparators, data sources (baseline characteristics, clinical
effect size, costs, measure of benefits), study results, sensitivity analyses, study
limitations, generalizability and study quality scores as assessed by standard quality

assessment checklists (see below).

Given the inconsistency in methodology, conduct and reporting of economic
evaluations, methodological quality of the studies was also assessed. The quality of
included studies was appraised as per recommendations of the Cochrane
Collaboration (141). Trial-based evaluations were assessed using the Centre for
Reviews and Dissemination’s checklist (142) which is based on the commonly used
Drummond’s checklist (104). This checklist comprises 36 items covering three
domains: a) study design, b) data collection, and c) analysis and interpretation of
results. These dimensions cover aspects on study perspective, patient population,
clear description of alternative treatment strategies, primary outcomes, measures

taken to address uncertainty, and generalisability (checklist attached in Appendix 3).
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The internal validity of trial-based economic evaluations depends on the extent to
which estimates for economic, clinical and epidemiological inputs are rigorously
measured and analysed utilising appropriate statistical techniques. On the other hand,
external validity refers to generalizability of results to either a) a different group of
individuals other than the study participants in similar study settings, or b) a different

group of individuals other than the study participants in diverse settings (143).

For model-based economic evaluations, best practice guidelines proposed by Philips
et al.(2004) was followed (132). This 61-item checklist broadly consists of three
domains covering the a) structure, b) input data and c) consistency of a model, and
includes 15 different dimensions for quality assessment (checklist attached in
Appendix 4). Overall, the dimensions cover reflection of the disease process, type of
model, the source of information used to populate the model, related assumptions,

and uncertainty analyses.

Items in both checklists were marked as ‘Yes’ (scored 1), ‘No’ (scored 0) or ‘Not
Applicable’ (NA) against their respective quality criteria. Equal weights were used for
all questions. Further, studies were classified as with a) high risk of bias: fulfilled <
50% of applicable quality criteria, b) medium risk of bias: fulfilled between 50 and 80%

of applicable quality criteria, and c) low risk of bias: fulfilled >80% of quality criteria.

4.3 Results

A flowchart of the search and selection strategies is shown in Figure 4.1. Seven

electronic databases were systematically searched yielding a total of 7284 citations.
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Many of the citations were duplicate records found in different databases. Endnote
bibliographic management software was utilized to match records that refer to the
same article in multiple databases. This process of automated de-duplication of

citations yielded a total of 5167 citations.

Figure 4.1: Flowchart of search strategy and included studies
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Out of 5167 citations, a further 700 duplicate publications were removed manually.
After a review of the titles of the remaining 4467 papers, 317 articles were selected as
potentially relevant and their abstracts screened. 277 abstracts were discarded as they
investigated either costs or outcomes in isolation, or studied mental disorders as a
whole making it impossible to identify BD-related costs and outcomes, or the studies

were reviews, commentaries and expert opinions.

Full texts were retrieved for 40 articles. Citation tracking identified four more potential
publications. Out of the final 44 studies, 20 studies met all the inclusion criteria. Data
extraction and quality appraisal was performed for these papers. Appendix 5 presents
the list of excluded studies along with the reasons for their exclusion. Tables
containing list of studies evaluated against explicit quality criteria are provided in

Appendix 6 and 7.

Of the 20 eligible studies, 9 (45%) were from United States and 7 (35%) from the UK.
Two studies (10%) were multinational, comparing different WHO defined regions
including developing and developed countries. The remaining two studies (10%) were
from the Netherlands and Sweden (Figure 4.2). Pharmaceutical management
strategies were the most commonly investigated interventions (n=14, 70%), followed
by collaborative care or system-level interventions (n=4, 20%). One further study
looked at adjuvant psychosocial intervention and one study evaluated a screening
strategy. In terms of disease states, 15 studies (75%) focused on prophylactic

treatments.

92



Figure 4.2: Study setting and year of study
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Two studies (10%) considered the treatment of acute mania, one study evaluated
interventions for both acute and maintenance phases and one study evaluated a
screening strategy for BD. Considering methodology, five studies (25%) were trial-
based economic evaluations and 15 studies (75%) were model-based economic
evaluations. Overall, four studies undertook CCA, six undertook CEA, five undertook
CUA, and five studies performed both CEA and CUA. Details of the individual studies
including participant and methodological characteristics and results are provided in
Tables 4.1 and 4.2, and are summarised below by trial or model-based economic

evaluations.
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Table 4.1 Summary of methods and conclusions of included trial-based economic evaluations

Study/ Setting/ Sample Clinical Comparators Economic Costs Outcome Resuits Conclusions
Year funding Study study
design Intervention  Alternative design
Revickiet US, 18-65 12 week oLz DVP Design: CCA  3$US a) SADS- No statistically significant DVP is similar
al, 2003 Multicenter with BD-1  double 10-20 20 mg/kg/ MRS scores  differences noted between in clinical
who were  blinded mg/day day Perspective:  Cost b) Hamilton  the two groups for primary outcomes and
Secondary hospitalis RCT Third party year rating scale out comes. HRQOL to
care ed for N=25 N=27 payer NR for OLZ at a lower
acute patients patients depression outpatient
Funding: Mania, Intervention:  Direct  score Economic outcomes: cost.
Abbott and Medicines ¢) HRQOL No significant difference
Laboratories  SADS- measured by  between the two groups for Risk of bias:
MRS Sensitivity Q-LES-Q overall medical costs High
score analysis: NR (p=0.88). Mean outpatient Fulfilment of
>25 costs was significantly lower  quality criteria:
for DVP than OLZ (8541 Vs.  13/18/5 (42%)
$638, P=0.004).
Revickiet US, 218 with Open LI DVP Design: CCA  $US a) Number of  No statistically significant DVPis
al, 2005 Multicenter BD-land  label 1800 mg/day 1510 20 BD free differences noted between comparable in
who were  Pragmatic (acute mg/kg/ day  Perspective:  Cost months the two groups for primary costs and
Secondary hospitalis  RCT, phase) or NR Year out comes and costs. clinical
care ed for Follow up:  LI=900- 1997 b) MCS outcomes to LI
acute 12 1200mg/day Intervention: scores of SF-
Funding: Maniaor  months during Medicines Direct 36 Risk of bias:
Abbott mixed remission Medium
Laboratories  episode
N=97 N=104 Sensitivity Fulfilment of
patients patients analysis: NR quality criteria:
16/14 /6 (53%)
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Study/  Serting/ Sample Clinical Comparators Economic Costs  Ourtcome Results Conclusions
Year funding Study studay
design Intervention  Alternative design
Lametal, London, UK 18-70 RCT, CBT+ Care Care as Design: CCA £GBP  Number of Post 12 months: CBT group Adding CBT to
2005 Secondary with BD-1 ~ Follow up: as usual usual Perspective: BD free days spent 62.3 fewer days with standard care
care with at 12 NHS Cost BD than the care as usual is more cost-
leasttwo  months N=51 N=53 Intervention:  Year group. Post 30 months: CBT  effective than
Funding: episodes  and 30 patients patients Psycho- 1999/ group spent 110 fewer days standard care
South in the months logical+ Care 2000 with BD than the comparator.  alone
London and previous as usual Risk of bias:
Maudsley 2 years or Sensitivity Direct Economic outcomes: Post Medium
Hospital's three analysis: 12 months: probability of
research and episodes Univariate CBT more cost-effective than  Fulfilment of
development inthe and PSA standard treatment was more  quality criteria:
fund previous than 85%. Post 30 months: 16/10/4 (69%)
5years. 80 %
Bauer et us, 218 and Single Collaborative Care as Design: CCA 3$US a) Number of 1) 6.2 fewer weeks in an Collaborative
al, 2006 Multicenter who were  blinded care usual weeks in affective episode over three care provides
hospitalis  RCT, delivered by Perspective:  Cost manic or years compared with usual 4.5 additional
Secondary edfor BD Follow up: 0.5FTE Healthcare Year depressive care, including 4.5 fewer weeks free of
care: VAMC Three nurse provider 2004 episode weeks of manic episodes. No  Manic
years specialist & a differences observed in the episodes at no
025FTE Intervention:  Direct  b) Mean duration of depressive extra cost
psychiatrist Service level ratings of episodes.
Funding: mania and
Veterans Components depression 2) No statistically significant Risk of bias:
Affairs a) Support using the 8-  differences in mean Medium
providers b) Sensitivity point PSR depression or manic PSR
Group analysis: NR scale scores. Fulfilment of
Psycho- quality criteria:
education ¢) Generic 4) MCS scores from SF-36 18/15/3 (55%)
c) feedback HRQoL as were significantly higher in
measured by  intervention arm that the care
N=166 N=164 SF36 every as usual group (37.6 Vs.
patients patients 24 weeks 34.1, P value=0.01).
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Study/  Serting/ Sample Clinical Comparators Economic Costs  Ouicome Results Conclusions
Year funding Study studay
design Intervention  Alternative design
PCS scores were similar in
both groups.
Economic outcomes: Total
average treatment costs
were not statistically different
between the groups.
Simon et US, Patients Single Collaborative Care as Design: CEA  $US a) Mean Whereas the mean mania Atan
al, 2006 Multicenter aged 218  blinded care usual mania and PSR scores were incremental
with RCT, delivered by  included Perspective:  Cost depression significantly lower in the cost of $1251,
Secondary having Follow up: 3 nurse individual Healthcare Year scores onthe intervention group (z=2.09, collaborative
care: HMO any Three specialists psycho- provider NR 6-point P=.04), there were no care program
diagnosis years therapy, or Psychiatric statistically significant can
of bipolar Collaborative  group Intervention: Status Rating differences noted between significantly
Funding: spectrum 441 care included psycho- Service level Direct  (PSR) over the two groups for mean reduce the
National disorder patients care therapy, but 104-weeks depression PSR scores. frequency and
Institute of during the randomly  coordination, no severity of
Mental prior 12 allocated  monthly coordinated b) Weeks At an incremental cost of mania in BD
Health months between telephone care Sensitivity spent in $1251 (95% confidence
the two feedback and analysis: NR Mania or interval, $55-$2446), people Risk of bias:
groups. group depression in collaborative care had 5.5 Medium
psycho- as defined by additional weeks free of
education PSR scales severe manic symptoms than
the control group Fulfilment of
212 229 quality criteria:
patients patients 17/16 /13 (52%)

*Centre for reviews & dissemination checklist for assessing economic evaluation; Abbreviations: BD=Bipolar disorder, CBT= Cognitive behavioral therapy, CCA=cost consequences analysis, CEA=
cost-effectiveness analysis, DVP=Sodium Valproate, FTE=Full time equivalent, HMO: health maintenance organization, HRQOL=health related quality of life, LI=Lithium, MCS=mental component
summary, NHS=National health service, NR= not reported, OLZ=Olanzapine, PSR =Psychiatric status rating , Q-LES-Q= Quality of Life Enjoyment and Satisfaction Questionnaire, RCT= randomized
controlled trial, SADS-MRS=Schedule for Affective Disorders and Schizophrenia- Mania Rating Scale, SF36=Short form-36, VAMC= Veteran affairs medical center, YMRS: Young Mania Rating scale




Table 4.2: Summary of methods and conclusions of included model-based economic evaluations

Study/ Setting/ Sample Primary Comparators Economic study Costs Outcome Results Conclusion
Year funding source of design
data Intervention  Alternative
Keck et us Simulated  Clinical LI Placebo Study type: CEA sUS The initial Initial hospital length of DVP is cost-
al, 1996 Second cohortof  parameters: Design: DAM response stay is 18.4 days (LI) and  effective in
ary care 10000 RCTs , and Intervention: Cost rate to 14.3 days (DVP). Initial comparison with
Funding patients expert Pharmacedticals Year therapy & response rate is 0.49 (LI), L/
. Abbott  with BD-I  opinion Perspective: TPP 1994 rate of side  and 0.59 (DVP). Relapse  Risk of bias:
Labs hospitalis  Costs: Time horizon: one effects rate is 0.56 (LI), 0.56 Medium
ed for physicians year Direct (DVP). Mean total costs Fulfilment of
acute Fee, 'Red Sensitivity analysis: were $43,400 and quality criteria:
mania Book', admin Univariate $39,643, respectively, for  25/20/17 (51%)
records LIand DVP
Utility: NA
Bridle et UK Patients Clinical a) LI No main- Study type: CEA £GBP 250 % In the deterministic HLP is the most
al 2004 Second withan parameters: b) HLP tenance Design: DAM improve- analysis, LI, DVP, and cost effective
ary care  episode MTC of c) OLZ treatment Intervention: Cost ment in a QTP were dominated by therapy if WTP
Funding of acute RCTs d) DVP Pharmaceuticals Year patient’s HLP. In comparison with ~ is < £7179/
- NHS mania Costs: BNF, e) QTP Perspective: 2001-  baseline HLP, OLZ had an ICER additional
R&D HES, UK NHS 2002 YMRS of £7179 per additional responder.
published Time horizon: score responder. AtaWTP of  Ifthe WTPis
cost of illness three weeks Direct £10,000, OLZ has a >£7179
study Sensitivity analysis: probability of being 43 %  /additional
Utility: NA Univariate & PSA cost-effective. responder then
OLZ is the most

cost-effective
option
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Study/  Serting/ Sample Clinical Comparators Economic Costs  Ouicome Results Conclusions
Year funding Study studay
design Intervention  Alternative design
Risk of bias:
Medium
Fulfilment of
quality critetia:
24/19/29 (57%)
Chisholm  Global Mathemat Clinical a) Ll a) LI Study type: CUA $US Cost per Community based Community
et al, 13 WHO ical model parameters: 1200 mg 900 mg Design: (adjust DALY treatment was more cost  based adjuvant
2005 sub- of GBD 2000, b) LI + b) OLZ Mathematical model edfor  averted. effective than hospital LI with
regions  different literature and  psycho- 12.5 mg Intervention: PPP) based care. The most psychosocial
stages in  Delphi social care c) PL Pharmaceuticals/ cost effective treatment therapy was the
Primary/ the consensus c) DVP and psychosocial Cost was LI with adjuvant most cost-
seconda course of Costs: d) DVP + care/system Year psychosocial therapy with  effective option
ry care BD various psycho- Perspective: 2000 an average of $2165—
resources, social care Healthcare provider Direct 3830/ DALY averted in Risk of bias:
Funding WHO- Time horizon: lifetime high-mortality developing  Medium
WHO CHOICE Sensitivity analysis: sub regions, $3953-6475  Fulfilment of
project Univariate in low-mortality quality criteria:
Utility: GBD developing sub-regions, 30/20/12 (62%)
2000, Dutch and $5487-21123 in
utility weights developed sub-regions
Calvertet US Simulated  Clinical LAM No Study type: $US a) Number  LAM dominated PL &0OLZ  Using
al, 2006 cohort of parameters: 200 mg/d treatment CEA/CUA Cost of episodes, for all the three measures conventional
Second 1000 BD-I metaanalysis Design: Markov Year b) Number  of benefit. The ICER of WTP thresholds,
ary care  patients of 3RCTs Model 2004 of euthymic  LAM Vs. Ll was $2,400 LAM is the most
aged =218 using direct Intervention: Direct days per episode avoided, $30  cost-effective
Funding yearswho and indirect Pharmacetticals c) QALYs per euthymic day gained,  strategy
. GSK startinan comparison/ Perspective: TPP and $26,000 per QALY. Risk of bias:
euthymic  literature Time horizon:18 The ICER of OLZ Vs. LI Medium
state Costs: months was $200 per euthymic
various day gained, $7,000 per




Study/  Serting/ Sample Clinical Comparators Economic Costs QOuicome Results Conclusions
Year funding Study studay
design Intervention  Alternative design
sources, ‘red Transition period: acute episode avoided, Fulfilment of
book’ and quarterly cycles and $374,500 per QALY.  quality criteria:
physician Sensitivity analysis: 39/11/12 (76%)
survey Univariate &
Utility: Bivariate
literature
NICE UK Simulated Clinical a) Ll PL Study type: £GBP  a) Number Llis likely to be a cost- Using
economic cohortof  parameters: 1000 mg CEA/CUA of acute effective long-term conventional
Model, Second 1000 BD-l metaanalysis b) DVP Design: Markov Cost episodes treatment option for WTP thresholds,
2006 ary care  patients of RCTs, 1250 mg Model Year averted patients with BD-| when OLZ is the most
aged 218  longitudinal c) 0Lz Intervention: 2004-  b) Number  WTP for an additional cost-effective
Funding vyearsand study, GDG 10 mg Pharmaceduticals 2005 of days free  episode averted or an strategy
- NICE who start  opinion, Perspective: UK fromacute  additional day free from Risk of bias:
inan literature NHS Direct  episodes. episode is below £17,500 Medium
euthymic  Costs: Time horizon: 5 c) QALYs and £150 respectively. Fulfilment of
state various years quality criteria:
standard Transition period: There is 90 % probability — 41/15/6 (73%)
sources, monthly cycles that OLZ is highly likely to
BNF Sensitivity analysis: be the most cost-effective
Utility: Univariate & PSA option among all
literature and treatments assessed for
assumptions all patients at a WTP
threshold of
£20,000/QALY.
Klok etal, Netherla Simulated Clinical a) QTP LI Study type: CEA € a) Time to Combination therapy QTP+L! is more
2007 nds cohortof  parameters: 600 mg 300to 1800 Design: DES Euros  remission options were cheaper and cost-effective
10000 pooling of b) LI mg/d Intervention: b) Time to more efficacious than PL  than
Second  patients data from 800 mg Pharmacetticals Cost response & monotherapies. combination of
arycare withBD-l RCTs/ c) DVP Perspective: Year ¢) Length of LI with OLZ or
who were  literature/ 1000 mg Healthcare provider 2003 stay QTP+L| was costlier than RIS
hospital- author’s Time horizon:100 d) OLZ+LI & RIS+LI, but Risk of bias:
ised for assumptions days Direct  Proportion was associated with High

99



Study/  Serting/ Sample Clinical Comparators Economic Costs  Ourtcome Results Conclusions
Year funding Study smudy
design Intervention  Alternative design
Funding acute Costs: Dutch  d) QTP + LI Sensitivity analysis: 250 % highest proportion of Fulfilment of
. Astra- mania costing 600mg +800 NR improveme  responders (64.7%, P quality criteria:
Zeneca guidelines mg ntina <0.05). 19/20/23 (49%)
and drug e) OLZ + LI patient's
tariffs 15 mg+800 baseline QTP+LI generated an
mg YMRS ICER of €1203/ serious
Utility: NA F) RIS + LI score adverse event prevented
6 mg+ 800 e) Number against RIS+LI|, and an
mg of serious ICER of €3481/serious
side effects  adverse event prevented
in comparison with
OLZ+LI combination.
McKendri UK Simulated  Clinical OoLZ=5to No Study type: CEA £GBP  a) Number OLZ significantly reduced OLZ is more
ck etal, cohort of parameters: 20 mg/d treatment Design: Markov of acute the annual number of cost-effective
2007 Second 1000 BD-I Synthesis of Model Cost mood acute mood episodes per  than LI in
ary care  patients results from Intervention: Year episodes, patient from 0.81 to 0.58 preventing the
aged =218 RCT and Pharmaceuticals 2003 and (95% CI: -0.34-0.12) ata  number of acute
Funding vyearswho literature Perspective: UK b) Number lower incremental annual  mood episodes
CEli Lilly  startinan Costs: NHS Direct of days in cost of £799 (95% CI: - in patients.
euthymic  various Time horizon:12 hospital £1824- £59). Risk of bias:
state sources, months c) OLZ is more effective ata  Medium
literature and Transition period: Hospitali- lower average cost. Fulfilment of
clinical monthly cycles zations due quality criteria:
opinion Sensitivity analysis: to an acute 33/16/13 (67%)
Utility: NA Univariate & PSA mood event
Soares- UK Simulated Clinical a)Ll: 800mg PL+LIor Study type: CUA £GBP  a) Number 1) Recent depressive Using
Weiser et cohort of parameters: b) DVP:1260 DVP Design: Markov of acute episode: DVP was the conventional
al, 2007 Second 1000 MTC of mg combinatio  Model Cost episodes cheapest non-dominated WTP thresholds,
ary care  patients RCTs n Year averted option. Against DVP, LI Li+IMI is the
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Study/  Serting/ Sample Clinical Comparators Economic Costs  Ourtcome Results Conclusions
Year funding Study studay
design Intervention  Alternative design
with Costs: c) OLZ: 10 Intervention: 2004- b) Number generated an ICER of most cost-
Funding stabilised various mg Pharmaceuticals 2005 of days free  £10,409 /QALY. Against effective
- NIHR BD-I standard d) CBZ: 600 Perspective: UK fromacute LI, LI+IMI generated an strategy for
HTA following  sources mg NHS Direct  episodes. ICER of £21,370 /JQALY.  patients with a
program anacute  NICE e) LAM: 200 Time horizon: 60 c) QALYs PSA indicated 41% recent
episode guidelines, mg years probability for LI and 53%  depressive
HES, expert  f) IMI: 150 Transition period: for LI+IMI being cost- episode.
opinion, and  mg annual effective at a £30,000 For patients with
BNF g) LI+IMI Sensitivity analysis: threshold. a history of
Utility: Univariate & PSA manic episode,
literature and 2) Recent manic Ll is the most
author’s episode: OLZ and LI cost-effective
assumptions dominated rest of the strategy
strategies. In comparison  Risk of bias: low
with OLZ, LI generated Fulfilment of
an ICER of £ 11,359/ quality criteria:
QALY. At £20,000, there  50/11/1 (82%)
is 77% likelihood of LI
being the most cost-
effective option.
fajutrao, UK Simulated  Clinical QTP, 400to  No Study type: £GBP  a) Number QTP+ LlorDVP QTP+LI/DVP
et al, cohortof  parameters. 800 mg/d + screening CEA/CUA of acute combination dominates combination is
2009 Second 1000 BD-I metaanalysis Ll or DVP Design: Markov Cost mood PL+ Ll or DVP more cost-
ary care patients=z of RCTs, Model Year episodes, combination. VWhen effective than LI
18 years expert Intervention: 2007 b) Hospitali- compared with PL+LI or or DVP alone
Funding inan opinion and Pharmaceuticals sations due  DVP, the QTP + LI or Risk of bias:
:Astra-  euthymic  literature Perspective: Direct toanacute DVP combination Medium
Zeneca  state Costs: UK NHS mood event generates an ICER of Fulfilment of
national Time horizon:24 c) Costs per £506 per additional acute  quality criteria:
sources, and months QALY mood episode prevented, 41/17/4 (71%)
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Transition period:
quarterly cycles

£4261 for an addition
hospitalization prevented,
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Study/  Serting/ Sample Clinical Comparators Economic Costs  Ourtcome Results Conclusions
Year funding Study studay
design Intervention  Alternative design
Utility: Sensitivity analysis: and -£7453 per additional
literature Univariate & PSA QALY gained.
Menzinet US Simulated Clinical Screening a) PL + Study type: CEA $uUs Total One time screening with One time
al, 2009 cohortof  parameters:  using self- LI/DVP Design: Decision number of MDQ detects 38 screening
Primary 1000 literature, administered  combi- Tree Cost correctly additional patients with program for BD
care: patients authors questionnaire nation Intervention: Year diagnosed depression or bipolar in patients
MCO >18 with calculations - MDQ Screening 2006 patients depression (440 with presenting with
first and expert Perspective: TPP with BD screening Vs. 402 without  symptoms of
Funding episode opinion Time horizon:5 years  Direct screening) among 1000 MDD is more
- Astra-  of MDD Costs: Sensitivity analysis: patients presenting with cost-effective
Zeneca various Univariate & PSA first time symptoms of a than no
standard MDD in primary care. screening.
sources and When compared with not  Risk of bias:
literature screening arm, the Medium
Utility: NA screening arm generated  Fulfilment of
a five year/patient quality criteria:
discounted cost saving of  28/76/18 (66%)
$1937 ($34,107 with
screening Vs. $36044
without screening).
Woodwar US Simulated Clinical QTP (400- a) PL + Study type: $Us Costs per QTP + LI or DVP QTP+LI/DVP
detal, cohortof  parameters: 800 mg/d) LI/DVP CEA/CUA QALY combination dominates combination is
2009 Second 1000 Synthesis of  plus LI (0.5-  combi- Design: Markov Cost (i.e. cost saving and more cost-
ary care  stabilized results from 1.2 mEg/L) nation Model Year produces more QALYs) effective than LI
BD-I RCT, or DVP (50-  b) No main- Intervention: 2007 Placebo + LI/DVP. While  or DVP alone
Funding patients literature and 125 ug/mL) tenance Pharmaceduticals the QTP + LI or DVP
E who start  expert treatment Perspective: TPP &  Direct combination generates Risk of bias:
Astra- inan opinion c) LI societal 1.49 QALYs at a cost of Medium
Zeneca euthymic  Costs: d) LAM 200 Time horizon:24 $US 12,930, Placebo + Fulfilment of
state various mg/d months LI/DVP generated 1.44 quality ctiteria:
sources, ‘red e)OoLZ Transition period: QALYs at a cost of 3US 35/23/4 (62%)
12.5 mg/d quarterly cycles



Study/  Serting/ Sample Clinical Comparators Economic Costs  Ourtcome Results Conclusions
Year funding Study studay
design Intervention  Alternative design
book’, and f) ARP 30  Sensitivity analysis: 12937 over a two years
literature mg/d Univariate & PSA period.
Utility:
literature
Woodwar US Simulated  Clinical a)QTPXR- ARP:15 Study type: $US a) Number  QTP-XR + LI or DVP Using
detal, cohortof  parameters: 600mg/d + mg CEA/CUA of acute dominates LAM, OLZ, conventional
2010 Second 1000 BD-I pooled LI (1100 Design: Markov Cost mood ARP monotherapies and WTP thresholds,
ary care  patients results from mg/d) or Model Year episodes, PL. When compared with L/ monotherapy
average RCTs, DVP (1220 Intervention: 2009 b) Hospitali- PL+LI or DVP, QTR-XR + is the most cost-
Funding aged 40 literature and  mg/d) Pharmacetticals zations due LI or DVP generates an effective
. Astra-  yearsand expert Perspective: TPP & Direct toanacute ICER of $US22 959/ strategy
Zeneca whostart  opinion societal &, mood event QALY & dominates from  Risk of bias:
inan Costs: Time horizon:24 produc c) Costs per a direct & societal Medium
euthymic  various months tivity QALY perspective respectively.  Fulfilment of
state sources, ‘red Transition period: losses quality critetia:
book’, and quarterly cycles When compared with LI, 41/16/5 (74%)
literature Sensitivity analysis: QTP-XR + LI or DVP
Utility: Univariate & PSA generates an ICER of
literature $US100 235/QALY, and

ICER of $US 81712
/QALY from a direct &
societal perspective
respectively
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Study/  Serting/ Sample Clinical Comparators Economic Costs  OQuicome Resulis Conclusions
Year funding Study studay
design Intervention  Alternative design
Kasteng Sweden Simulated Clinical OLZ 10mg  No main- Study type: CUA SEK a) Life From a societal With a particular
etal, cohortof  parameters: tenance Design: Markov years perspective, ARP focus on
2011 Second  patients Synthesis of treatment Model Cost gained combination dominates metabolic side
ary care  with BD results from Intervention: Year b) QALYs OLZ. When compared effects of
with or RCTs & Pharmaceduticals 2009 with OLZ, ARP generates  freatments
Funding  without literature Perspective: Societal an incremental cost including CHD &
: Bristol- metabolic Costs: Time horizon: lifetime Direct saving of 28447 SEK DM, ARP is
Myers syndrome  various Transition period: &, while producing 0.04 more cost
Squibb sources, annual produc additional Life years 0.09  effective than
databases, Sensitivity analysis: tivity additional QALYs gained. OLZ
expert Univariate & PSA losses Risk of bias:
opinion & Medium
literature Fulfilment of
Utility: quality criteria:
literature 41/14/7 (75%)
Chisholm  Sub- standard  Clinical a)Ll (1200 Placebo Study type: CUA US$s Cost per Ll and LI + psychological At a national
etal, Saharan populatio parameters:  mg) Design: (adjust DALY care dominated rest of GDF/ capita
2012 Africa& nofone GBD 2004, b) LI + Mathematical model  edfor  averted. the strategies. threshold of
South million literature and  psycho- Intervention: PPP) $2000, use of LI
East people Delphi panel  social care Pharmaceutical/psyc in community
Asia Costs: c) DVP and ho-social care/ Cost settings was
various d) DVP + Service level Year found be “very
Primary/ resources, psycho- Perspective: 2000 cost effective”
Second WHO- social care Healthcare provider Risk of bias:
ary care CHOICE Time horizon: lifetime  Direct Medium
project Sensitivity analysis: Fulfilment of
Funding Utility: GBD Univariate & PSA quality criteria:
- WHO 2004 32/18/12 (64%)
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Swdy/  Serting/ Sample Clinical Comparators Economic Costs  Quicome Results Conclusions
Year funding Study studay
design Intervention  Alternative design
Ekmanet UK Simulated Clinical a) QTP Study type: CUA £GBP  a) Number Starting in depressive Using
al, 2012 cohort of parameters: 300mg Design: DES of mood episode: QTP was more  conventional
Second 10000 metaanalysis b) QTP Intervention: Cost events cost effective than OLZ in  WTP thresholds,
ary care  patients of RCTs, 600mg Pharmaceuticals Year including all phases of BD QTP is more
with BD literature and  ¢) QTP+MS Perspective: 2011 depressive  generating an ICER of cost-effective
Funding a cohort d) oLz UK NHS & manic £8600/QALY. Comparing  than OLZ in the
. Astra- study e) OLZ + Time horizon: Direct  episodes b) with other strategies, maintenance
Zeneca FLU 5years QALYs QTP remained dominant  treatment of BD
Costs: f) OLZ+MS Sensitivity analysis: treatment in majority of & Bipolar
various ag) ARP Univariate & PSA situations depending on depression.
sources, h) RIS: the phase of BD. Risk of bias: low
guidelines, iy LI Fulfilment of
HES, expert  j) LAM Starting in quality Criteria:
opinion, & k) DVP Remission/stable state: 50/3/9 (94%)
BNF 1) PAR + LI QTP was more cost
m) VEN + LI effective than OLZ with
Utility: an ICER of
literature & £27400/QALY. QTP
assumptions dominated other

strategies most of the
times.

* ARP= Arpiprazole, BNF=British national formulary, CBZ= Carbamazepine, CHD= coronary heart disease, CHOICE= CHOosing Interventions that are Cost Effective, CUA= cost utility analysis,
DALY= disability adjusted life years, DAM=decision analytical model, DES= discrete event simulation, DM= diabetes mellitus, DVP=Sodium Valproate, FLU=Fluoxetine, GBD= global burden of
diseases,GDG= guideline development group, HES=hospital episode statistics, IMI=Imipramine, HLP=haloperidol, ICER= incremental cost-effectiveness ratio, LAM=Lamotrigine, LI=Lithium,
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4.4 Trial-based economic evaluations

4.4.1 Study design

Of the five trial-based economic evaluations, four of the studies were CCA (144-147)
where costs and effects are presented in a disaggregated manner and usually a range
of outcomes are reported alongside costs. One study was a CEA, where costs were
presented in an aggregated form alongside a single disease-specific outcome measure,
BD free days. There were no CUAs where the outcome is presented as QALYs or
disability adjusted life years (DALYs) (148). All but one study (145) failed to state
explicitly their type of economic evaluation, and none of the studies justified the type of
economic analysis they undertook. Two studies focused on pharmacotherapies (144,
146), two on system-level collaborative interventions (147, 148), and one investigated

adjuvant psychotherapy (145).

The two collaborative intervention studies used “usual care” as the comparator but did
not provide standardised protocols for treatment or follow-up reviews for patients in this
arm of intervention (147, 148). While some trials investigating pharmacotherapies
included patients who had acute episodes of BD (144, 146), other studies included
participants in a stabilised phase of BD (145, 147, 148) The number of participants
included in the economic evaluations varied from 52 to 331 (144, 148). Other than one
study (145), all studies provided explanations for study sample size (144, 146-148).
Sample sizes were based on clinical outcomes and therefore likely to be insufficiently

powered to detect any meaningful differences in economic outcomes. This may be why
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only the study by Simon et al. (148) found any statistically significant differences in costs

between the comparators.

Although all trial based studies reported attrition in study participants (7%—53%) for the
economic analysis, none of the studies used appropriate methods as outlined in
Chapter 3 to address missingness in data. This loss of information further reduces the
power to detect any significant differences in economic outcomes. The follow up period
of these studies varied from 12 weeks for drugs used in acute phase to 12-36 months
following randomisation for therapies used in the maintenance phase (144-148). For alll
trial-based studies, issues with randomisation processes such as lack of blinding or
single blinding may have influenced study participation, resource use and outcomes,
and therefore the external validity of their results should be treated with caution.
However, at the same time, it is challenging to implement blinding for psychological

therapies.

4.4.2 Data: Costs

Three studies were from the healthcare payer’s perspective (145, 147, 148),one from
the third party payer’s perspective (i.e. institutions other than patients or healthcare
providers such as insurance providers who provide re-imbursements) (144) and one
study did not explicitly state the choice of perspective (146). Only Lam et al. (145),
reported resource use and unit costs separately. Costs related to adverse effects were
not taken into consideration in four out of five studies (144, 146-148) , and as mentioned
in section 4.4.1, none of the studies reported information on missing data. Appropriate

statistical analyses including bootstrapping, regression modelling and nonparametric
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tests were undertaken by all studies to address skewed cost data. Discounting of costs
was undertaken in one study out of the three studies with longer than one-year time

horizons (147).

4.4.3 Data: Outcomes

The majority of trial-based evaluation studies reported a range of diseases specific
outcome measures such as duration of episode, number of BD free days/months, or
ratings on a mania/depression scale. Three studies also presented health-related quality
of life (HRQoL) outcomes obtained from the Quality of Life Enjoyment and Satisfaction
Questionnaire (Q-LES-Q) (144) and the Short Form-36 (SF-36) (146, 147). While SF-
36 is a generic measures of health status as described in Chapter 3, Q-LES-Q is a
widely used self-reported instrument in mental health research to measure degree of
satisfaction and enjoyment (149). However, none of the studies derived preference-
based generic measure of benefits such as QALYs or DALYs, and no reasons were
provided for choosing the outcomes measures used. Discounting for outcomes was not

undertaken by any of the included studies.

4.5 Analysis and interpretation of results

Neither selection nor randomisation process was clear for studies comparing
pharmaceuticals, thereby making them susceptible to selection bias (144, 146). For the
studies investigating collaborative care and psychological therapy, blinding was limited
to care providers or interviewers, and patients were aware of their intervention status.

This could have influenced the overall study participation, resource use and outcomes,
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but on the other hand, it is difficult to blind participants in these types of collaborative

studies.

Except the study by Simon et al. (148), none of the studies presented aggregated results
(in the form of incremental cost-effectiveness ratios) with respect to the primary outcome
(144-148). While difference in outcomes among alternative pharmaceutical options
could not be found two studies (144, 146), studies evaluating collaborative and
psychological therapies all presented favourable results in comparison to care as usual
(145, 147, 148). Sensitivity analysis was undertaken in one study. Authors of this study
used a net benefit approach to obtain cost effectiveness acceptability curves. This study
was also the only one that discussed drawbacks with respect to transferability of results

to other settings (145).

4.5.1 Overall quality scores

The overall quality score of each study was plotted along the percentage of criteria it
fulfilled in Figure 3.3. In general, the two trial-based pharmacoeconomic studies
investigating the cost-effectiveness of sodium valproate (DVP) against lithium (LI) and
olanzapine (OLZ) scored poorly against the recommended checklist indicating a lack of
methodological rigor(142, 144, 146). Although the studies investigating collaborative
care satisfied higher percentage of quality criteria, none of the trial-based economic

evaluations could be classified as having a low risk of bias (Figure 3.3).
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Figure 3.3: Chart showing the fulfilment of quality criteria by trial based studies
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The economic study by Lam et al. (145) scored highest on the quality criteria. This was
a study of adjuvant CBT based on a well-conducted randomised controlled trial and
showed adjuvant CBT as a cost-effective treatment option for preventing relapse in
patients with BD. This result was also consistent with the recently published clinical
evidence that indicated that individual psychological interventions including CBT are
effective in relapse prevention (68). Nevertheless, the lack of transparency with regards
to “usual care” and the use of “bipolar-free-day” as the measure of outcome may restrict
its external validity and the comparability of the cost-effectiveness results across

disease areas.
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4.6 Model-based economic evaluations

This review identified 15 model based economic evaluations, 12 (80%) of which
evaluated pharmaceutical interventions (13, 139, 150-159), two (13%) investigated
adjuvant psychotherapy in community and hospital settings (160, 161), and one study

explored the benefits of screening in the management of BD (162).

Pharmacological evaluations included treatments primarily for prophylaxis in euthymic
BD patients (9 studies, 75%) and for managing acute episodes (three studies, 25 %).
For the acute phase, three different drugs — divalproex or sodium valproate (DVP),
haloperidol (HLP) and quetiapine with lithium combination (QTP+LI) - were found cost-
effective in three different settings: US, UK and Netherlands -, and in three different
years: 1997, 2004, and 2007 -, respectively (13, 156, 159). For prophylactic treatments,
QTP or QTP combined with either with LI or DVP was determined to be cost-effective
in four models(150, 152-154), while lithium, olanzapine (OLZ) or lamotrigine (LAM) were
deemed cost-effective in the rest of the five prophylactic studies which used different
settings and cost-effectiveness thresholds(139, 151, 155, 157, 158). Furthermore, two
studies undertaken at global level identified adjuvant psychotherapy with LI to be cost-

effective (160, 161).

However, these diverse results cannot be considered without exploring and
understanding the credibility of the modelling methodologies used to inform cost-
effectiveness of the aforementioned strategies. The modelling studies utilised different
structures, data resources and methods to address uncertainty, as well as internal and

external validity. Using the framework discussed in Chapter 3 and the good practice
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guidelines for reporting decision analytical models ( DAMs) (132), the salient features

of the included models are provided below.

4.6.1 Model structure

All modeling studies in this review had a clear definition of the decision problem, model
objectives and scope. Different modeling approaches were used to address the study
guestion including one decision tree model (162), eight cohort based Markov models
(139, 151-155, 157, 158), two discrete event simulation (DES) studies (150, 156), two
publications using the same mathematical model (160, 161), and two studies which
failed to explicitly state their approach or structure (13, 159). All studies except Klok et
al.(156), specified the primary decision maker and perspective of study. Nine studies
adopted a healthcare provider perspective (13, 139, 150, 154, 155, 157, 158, 160, 161),
three studies utilized a third party payer perspective (158, 159, 162) one adopted a
societal perspective (151), and two reported results using both third party payer and
societal perspectives (152, 153). Six of the modeling studies (40%) compared two
alternative treatments; two compared four alternatives, while seven studies (47%)
compared more than five alternatives. Only six (40%) studies evaluated all existing

relevant treatment options (13, 150, 152, 156, 159, 162).

Decision tree models:

Menzin et al. (162) used a decision tree to determine the benefits of a screening tool
(the MDQ questionnaire) to identify BD among patients suffering from a depressive

episode. They used a time horizon of five years to compare outcomes and costs
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associated with screening versus no screening. The structure of the tree was simple,

transparent and was coherent with the disease process.

Markov models:

All the Markov models except one (151) agreed on at least three states of the disease
including euthymic, manic, and depressive phases. Out of the eight Markov model
studies, five studies (63%) used model structures with transition states that sufficiently
reflected the disease pathway in BD including ‘death’ as one of the model states (139,
151-153). Two of these studies used the same model structure (152, 153), one study
focused solely on side-effects of drug treatments (151), while the remaining model was
developed for a health technology assessment (HTA) commissioned by the National
Institute for Health and Clinical Excellence (NICE) (139). Only three out of eight Markov
models incorporated the adverse events of medications in the form of either a
decrement of utility (disutility) or transition to an adverse event state (139, 151, 157).
The model used by Kasteng et al. (151) was unique in that it was constructed exclusively
to compare pharmacotherapies with a sole focus on their side effects including

metabolic syndrome, coronary heart disease and diabetes mellitus.

The time horizon adopted by the models varied between three weeks to lifetime, but
only four studies (139, 151, 160, 161) used a timeframe of 10 years or longer allowing
them to also capture the longer-term effects and cost associated with BD. Two of the
modeling studies used three weeks to 100 days to investigate the cost-effectiveness of
treatments in acute manic phase of BD (13, 156). The time horizon of five of the Markov

models was based on the time duration of respective clinical trials, which ranged
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between 12 to 24 months (152-155, 158). These studies did not extrapolate their
findings beyond the trial period. The choice of cycle length in models varied between

monthly to annual transition periods.

Only Soares-Wesier et al. (139) accounted for patients’ history by splitting acute
episodes into separate states and allowed switching over to medications with second-
line treatments in case of non-response. All Markov models used constant transition
probabilities implying that patients with BD would have a constant annual likelihood of

dying irrespective of their length of stay in a given health state.

Discrete event simulation (DES) models:

The two DES models identified were of contrasting quality. Both models evaluated all
the existing BD treatments and incorporated adverse events and mortality into their
model, but were limited by their chosen time horizons. The DES model adopted by Klok
et al. (156) simulated a large number of individuals with BD-I, where individual health
state transition probabilities were determined by patient’s attributes such as age,
gender, number of previous episodes, existing comorbidity, etc. However, structural
assumptions behind the modeling process lacked transparency and it was not clear how
the authors calculated and incorporated “time-to-event” probabilities. The time horizon
of this model was only 100 days which may be sufficient to evaluate the acute phase
treatment of BD, but not long enough to cover the costs and effects related to adverse

events, relapse, etc.
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The model by Ekman et al. (150) was the only model that fulfilled all the structural quality
criteria as outlined by the Philips checklist (132). The structure of the model was
transparent and appropriate distributions were considered to estimate individualized
time-to-event probabilities. 10,000 patients were individually simulated. Transitions
between four health states (including stable state (remission), depressive episode,
manic episode, and mortality) were determined by a time-to-event risk function. Patients
could also discontinue their treatment due to reasons other than relapse. The study used
robust survival analytical techniques for the extrapolation of short-term trial data. A five-
year time horizon was considered which may be insufficient to comprehensively assess
the benefits of long-term psychiatric medications and truly estimate relapse rates and
associated adverse events. While the DES model built by Klok et al. (156) satisfied the
lowest number of quality criteria (49%), the DES model developed by Ekman et al. (150)

fulfilled the highest proportion (94%).

Mathematical models:

Two of the modeling studies used a recognized static mathematical model (163) to
investigate the cost-effectiveness of alternative therapies across different WHO defined
worldwide regions (160, 161). The modeling structure did not include all the relevant
health states such as death or adverse events. The authors used a lifetime perspective,
but did not report how they extrapolated the treatment effect beyond the stated 10-year
period for the alternative strategies. Further, they did not consider all relevant
pharmaceutical comparators in the management of BD. The mathematical model
employed by both these studies investigated the same five alternative interventions,

adopted similar data inputs, (160, 161) and had similar weaknesses except in terms of
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presenting the incremental cost-effectiveness ratios and using a probabilistic sensitivity
analysis. As a result, the quality criteria improved only marginally from 60% to 64%
between 2005 and 2012. Despite their shortcomings, these studies were unique in not
only eliciting cost-effectiveness of different interventions in BD management, but also
comparing the results against cost-effective treatment options for competing neuro-

psychiatric disorders in resource limited settings.

4.6.2 Data

DAMSs require a range of evidence from different sources to inform the parameterisation
of models and the subsequent cost-effectiveness analysis of alternative strategies. The
outcomes and reliability of a model are therefore subject to input bias dependent on the
process of appropriate data identification and incorporation. It is well recognised that
there is a hierarchy of effectiveness evidence; following Cochrane collaboration’s
recommendations to report the quality of sources of evidence used in the included
models Figure 4.4 displays the hierarchy of evidence observed in the decision analytical

models (DAMSs) included in this review (141, 164).
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Figure 4.4 Stacked bar showing hierarchy of evidence used in DAMs as adapted

from Copper et al. (164)
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Most of the studies either used meta-analyses (139, 150, 155, 157) or individual RCTs
(13, 151-154, 156, 158, 159) to identify relative treatment effect sizes. Although
individual effect sizes from RCTs may not be generalizable to other populations or
settings, given the resource restraints, they are still considered as highly ranked

evidence (164).

Only four studies utilised data from “high ranked” reliable administrative datasets or
prevalence surveys to incorporate baseline clinical data (156, 159-161). There was also
a marked variation in how resource use parameters were identified, with only four
studies incorporating information from recently published prospective data
collections(152, 153, 158, 162). All included DAMs used “high ranked evidence” such
as standard national sources (NHS Reference Costs, British National Formulary,

Personal Social Services Research Unit) to identify unit costs.
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Five (13, 155, 156, 159, 162) out of the 15 modelling studies did not use generic
measures of health outcome such as QALYs or DALYSs. Instead, they used natural units
such as time to response, improvement of scores on mood scales, and recurrence of
mood episodes. These are easier to estimate, but difficult to compare with other
strategies within BD management or strategies across other disease areas. One model

(158) utilised “high ranked” evidence to identify utility estimates.

Five modelling studies (13, 150, 151, 154, 158) sufficiently described and referenced
their model parameters, and the process of data incorporation was transparent. Four
models (154, 156, 160, 161) failed to sufficiently describe the data used for modelling,
and five studies (13, 156, 160-162) did not discuss or justify the assumptions and choice

of data inputs used.

4.6.3 Model uncertainty

Six studies (139, 150, 151, 157, 161, 162) addressed methodological uncertainty by
running alternative scenarios for different time horizons, discount rates or analytical
perspectives. Parameter uncertainty was not addressed in four studies (13, 156, 159,
162). Seven studies undertook the current gold standard probabilistic sensitivity analysis
to address parameter uncertainty (139, 150-152, 154, 160, 162). None of the studies
explored structural uncertainty (e.g. by using different states) and type of model used.
Heterogeneity was dealt with in seven models by running analyses for different patient

sub-groups (139, 150, 151, 157, 158, 160, 161)
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4.7 Overall quality of models

The overall quality of a model is described in terms of its internal and external
consistency. It covers issues ranging from structural frameworks and assumptions to
data inputs required to populate the model. Six studies assessed the mathematical logic
of their models related to their internal consistency by running analyses using different
modelling assumptions(139, 150, 156, 157, 160, 161). External consistency relates to
the comparison of results with previous models, or externally validating a model by using
other published epidemiological data. None of the studies attempted an external
validation of their respective results. Overall, the quality of the modelling studies varied

significantly, ranging from 49% to 94% (Figure 4.5).

Figure 4.5: Chart showing the fulfilment of quality criteria by model based studies
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Only two studies scored above 80%, which included one Markov model and one DES
model(139, 150). The common characteristics of both of these models were valid
structural assumptions reflecting the natural disease process, robust ways to synthesise

data and appropriate methods to handle uncertainty.

4.8 Discussion

The aim of this chapter was to provide an overview of existing economic evaluations,
and critically appraise the evidence to identify interventions that have potential to
improve health and wellbeing in individuals with BD. Despite methodological issues and
associated caveats (discussed below in Section 4.8.1 and 4.8.2), the consistent finding
in included studies indicated that Lithium (LI) or LI in combination with atypical
antipsychotics like Quetiapine (QTP) are cost-effective pharmacotherapies in BD
management. In addition, psychological interventions such as a collaborative care
model (including a group psychoeducation) and adjuvant CBT can be cost-effective

options in the long-term management of BD in the described study settings.

This systematic literature review was based on comprehensive searches in seven
electronic databases and was conducted in line with the current gold standards of
systematic reviews of economic evaluations and included recommended checklists for
the quality appraisal of eligible studies (132, 141, 142). Use of standardised appraisal
tools also allowed identification of methodological issues arising in health economic

evaluations of management strategies in BD.
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This review was further complemented by an assessment of the hierarchy of clinical
evidence included in model-based analyses (164). These checklists, however, are
inherently subjective and do not offer any cut-off scores for quality assessment.
Furthermore, the Philips checklist is not ideal for evaluating DES or mathematical
models, and does not explicitly consider the quality of evidence incorporated in models.
Publication bias may also play an important role in the dearth of economic evidence for

BD, but this could not be assessed based on published literature.

Twenty eligible studies were identified, five of which were trial-based and 15 of which
were model-based economic evaluations. The studies evaluated a range of
pharmacological, psychological and system-level interventions and varied largely in
their methodology (different study designs, settings, costing) and outcomes. Twelve

studies were sponsored by pharmaceutical companies.

In line with the aim of the thesis, Table 4.3 brings together the overall results in terms
of cost-effectiveness of all the included studies. Five studies (all model-based) reported
favourable results for quetiapine (QTP) or QTP and lithium (LI) combination (150, 152-
154, 156). One study favoured collaborative care model for managing BD patients, and

another study in the UK supported adjuvant CBT over care as usual.
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Table 4.3: Permutation matrix of the cost-effectiveness results based on Nixon

et al. (164)

Health OQutcomes

Costs

Poorer

Same

Better

Higher

No studies

No studies

1) OLZ/HLP* (Bridle et al. 2004) (13)

2) Community based adjuvant LI with
psychosocial care (Chisholm et al. 2005)
(160)

3) LAM Vs. LI/OLZ/placebo (Calvert et al. 2006)
(157)

4) OLZ Vs. various (NICE. 2006) (156)

5) Collaborative care Vs. usual care (Simon et
al, 2006) (147)

6) QTP+LI (Klok et al. 2007) (155)

7) LI+IMI and LIS (Soares-Weiser et al, 2007)
(138)

8) QTP-XR+LI or DVP (Woodward et al. 2010)
(151)

9) Ll in community setting (Chisholm et al. 2012)
(159)

10) QTP Vs. various (Ekman et al. 2012) (149)

Same

No studies

DVP Vs. OLZ (Revicki
et al. 2003) (143)

DVP Vs. LI (Revicki et
al.2005) (145)

11) Adjuvant CBT Vs. usual care (Lam et
al.2005) (144)

12) Collaborative care Vs. usual care (Bauer et
al. 2006) (146)

13) OLZ Vs. LI (McKendrick et al. 2007) (154)

Lower

No studies

No studies

14) DVP Vs. LI (Keck et al. 1996) (158)

15) QTP+LI or DVP (Fajutrao, et al. 2009) (153)

16) Screening Vs. no screening (Menzin et al.
2009) (161)

17) QTP+LI or DVP (Woodward et al. 2009) (152)

18) ARP Vs. OLZ (Kasteng et al. 2011) (150)

Studies in bold font are trial-based and studies in normal font are model based economic evaluations
* OLZ or HLP depending on WTP threshold; § LI+IMI for depressive episodes and LI for manic episodes
ARP= Arpiprazole, DVP=Sodium Valproate, IMI=Imipramine, HLP=haloperidol, LAM=Lamotrigine,
LI=Lithium, OLZ=Olanzapine, QTP=Quetiapine, QTP-XR= Quetiapine extended release

Reject intervention

Incremental analysis required Accept intervention
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Depending on the nature of episodes and individual response, existing best available
clinical evidence (see Figure 2.3 from Chapter 2) recommends that along with LI, and
anticonvulsants including DVP and LAM, atypical antipsychotics like QTP, OLZ and
Arpiprazole (ARP) may be used as first-line treatment in the management of BD(165).
There is evidence that patients who do not respond to monotherapies may benefit from
trying combination regimens. Psychological interventions may be used to enhance
patient's awareness, compliance with medication regimen and prevention of relapse.
Table 4.3 indicates that the results presented in this chapter are reflected in current

clinical guidelines.

However, unlike clinical measures, several caveats need to be taken into account before
drawing overall conclusions from the results of these cost-effectiveness studies. This
structured critical review confirms that the existing economic evaluations in BD suffer
from several methodological challenges that are highlighted below; the findings from
this chapter add to the recommendations that have already been outlined in recent

literature to address these methodological issues (105, 133)

4.8.1 Trial-based economic evaluations

Although there have been several guidelines published in the last decade to streamline
the conduct, analysis and reporting of trial-based economic evaluations, the five trial-
based studies included in this review failed to display consistency (166). These studies
were not without limitations and suffered from issues related to both internal and
external validity. Severe mental iliness like BD have multiple impacts beyond healthcare

(i.e. productivity losses, care burden). Although a societal perspective is theoretically
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ideal for evaluating therapeutic interventions in mental disorders, a minimum
requirement is to undertake the analysis from a health and social care perspective
including personal social services costs (108, 128). Further, the lack of transparency in
the choice of comparators, resources use data and costing parameters would limit

validity of intended economic appraisal.

The time horizon of included clinical trials was limited and driven by the occurrence of
either intermediate clinical endpoints or events. This short time-frame is not adequate
in patients with severe mental iliness like BD and schizophrenia who not only experience
long-term consequences such as drug induced diabetes, obesity, dyslipidemia but also
higher mortality than the general population (167). Appropriate time-horizon should be
adopted and extrapolation of findings using DAMs should be considered using relevant

treatment strategies.

A common limitation observed in included trials was a failure to include generic
preference-based measures like EQ-5D-3L that are recommended for evaluating
outcomes (128). As Chapter 3 outlined, use of clinical outcomes alone restricts the
scope of comparisons. For example, cost-effectiveness analyses using outcomes such
as ‘bipolar free day’ used in Lam et al. (2005) only allows comparisons with other
strategies that can be expressed using the same metric and are not informative beyond

BD-specific context (145).

Although use of EQ-5D-3L in severe mental illness has been challenged, until the

appropriateness of EQ-5D-3L or similar measure is proven in BD, outcome
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measurement should include contextually validated clinical instruments along with a

suitable multi-attribute utility scale (29, 128).

Further, Lack of joint representation of costs and effects (i.e. ICERS) and failure to
account for uncertainty (sensitivity analyses) in resulting estimates would limit decision
maker’s ability to arrive at decisions on cost-effectiveness of treatments based on a

willingness-to-pay threshold.

4.8.2 Model-based economic evaluations

This review identified 15 modeling studies. Patients with BD have two-three times higher
risk of death than the general population, and major goals of BD therapy are to prevent
not only relapses but also premature deaths (67). Learning from the current review, any
future model structure should reflect BD progression and include all relevant
comparators. Specifically, the models should incorporate the probabilities of death and
adverse events as ignoring these aspects of disease process could lead to considerable
variation in modeling results. It is important to explicitly define all assumptions regarding
relationships between model components, study settings, analytical perspective,

primary outcomes, time horizon, and cycle length.

Due to the very nature of decision analytical models (reliance on data from various
sources, different model structures, perspective, time-horizon), outcomes of DAMs were
susceptible to variation and uncertainty. However, none of the models addressed all
potential types of model uncertainties (as highlighted in Chapter 3) and most failed to
justify their omission. Several assumptions were made quoting consistent lack of data.
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Most DAMs also lacked rigorous validation processes of both their internal and external

consistencies.

Another shortcoming in the majority of the Markov models reviewed in this study was
the ‘lack of memory’, also known as the Markovian assumption, which meant that the
model did not account for patient’s history of illness or severity of episode to determine
the probability of moving between health states (129). In BD, the type of recurrence is
influenced by severity and duration of past episodes. Ignoring this critical information is
likely to favour less effective treatments. Furthermore, individuals can only transit to
different states at a fixed cycle length which represents a major assumption given that
the course of BD is highly unpredictable, and no two individuals will share the same risk

profile.

Recent research suggests that BD is often not episodic or two dimensional (i.e. Manic
or depressive states.), instead, it represents a spectrum of mood with a prolong sub-
syndromic phase and varying peaks and troughs of low, elated and mixed mood (24,
168). In the area of BD, DES modelling framework may therefore have distinct
advantages over the cohort Markov model by including customisation of outcomes with
individual attributes, flexibility with unrestricted time period and the inherent ability to

overcome the Markovian assumption (169).

The results of this chapter are consistent with two recently published reviews, one
specifically reviewing modelling studies of pharmacotherapies in BD and another

appraising both trial and model-based economic evaluations of pharmacotherapies in
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the management of BD (170, 171). The critical review of model-based economic
evaluations warned that the inappropriate and unjustified use of modelling techniques
limits the comparability of existing BD management strategies (171). The other study by
Mavranezouli et al. (2016) reiterated similar findings of their inability to draw robust
conclusions on relative cost-effectiveness between treatment strategies. Nevertheless,
they also reported that pharmacotherapy is more cost-effective than no treatment. In
particular, Lithium appeared to be more cost effective as a maintenance treatment,
whereas Lithium in combination with atypical antipsychotics were alternative cost-

effective options in the long-term management of BD (170).

4.9 Conclusions

This chapter presented a critical overview of existing economic valuations in the
management of BD. The importance of economic evaluation to inform and assist the
decision maker in allocating scarce health care resources was highlighted in the

introduction.

The last two decades have seen a growing number of economic evaluations in BD, but
there is a great deal of methodological heterogeneity in existing studies and ambiguity
about the correct evaluation methods. Studies were conducted in different settings and
their transferability across settings remains questionable. Given the variability in the
methods and quality of the identified studies, it is difficult to provide a conclusive
recommendation for the most cost-effective therapy for BD based on existing evidence.

Nevertheless, with regards to pharmacotherapies, only two model based studies were
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of high quality and concluded that LI or LI and imipramine (IMIl) combination and QTP

are cost-effective in the management of BD.

Both system-level collaborative care studies (147, 148) generated favourable outcomes,
but were of insufficient time duration and scored poorly on the quality checklist. Similarly,
adjuvant psychological therapies appear cost-effective in the given study settings (145,
160, 161), but additional research with longer time horizon is required to validate these
findings. In addition, there is a definitive need for further empirical research in primary
effectiveness studies that can feed into economic evaluations. The apparent lack of high
quality studies, especially for psychological interventions and reluctance in adopting the
QALY as an outcome measure implies that there is inadequate evidence on the

comprehensiveness of available management strategies for individuals with BD.

This chapter provide the methodological background to this thesis, and these findings
will be taken forward in the following chapters. To address one of the methodological
issues highlighted by this chapter, Chapter 6 will advance the knowledge base on
appropriateness of the EQ-5D-3L in BD. Chapter 7 will add to the limited body of
evidence on psychological interventions by conducting an economic evaluation of a
RCT that evaluated alternative psychoeducational management strategies for
individuals with BD who use electronic monitoring of mood. For now, to highlight the
economic case of BD, the attention of this thesis will turn towards Chapter 5, which
will provide estimates of a cost-of-illness of BD derived from an observational cohort, its
associated costs distribution along with exploration of factors that have the greatest

impact on costs.
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Chapter 5: Societal costs of Bipolar disorder in the UK

5.1 Introduction

Chapter 2 highlighted that BD is a severe chronic mental illness characterised by a
remitting/relapsing course with episodes of mania and depression. There is no
definitive cure, and all existing management strategies primarily aim to prevent
relapse. The first onset of BD typically tends to appear in late adolescence to early
adulthood. The public health burden of BD is widespread, relating to the significant
impairment of HRQoL and well-being along with social and economic harms over a
lifetime(24, 172). However, there is limited research quantifying the burden of BD, and
the present estimates are subjected to substantial uncertainties with heterogeneous

results reported even in the same country.

Evidence regarding the economic burden of a disease on the society can be captured
from a cost-of-illness (COI) study and it could arguably offer an important decision-
making aid for policy makers (173) As with any methodology, COI studies has its
limitations, but as highlighted in Chapter 3, using a standardised approach to estimate

COl across disease areas can help overcome some of the challenges.

Estimating the costs of BD can provide valuable insights into its relative burden, costs
distribution along with the opportunity to explore factors that have the greatest impact

on resource utilisation. This evidence may be critical in raising awareness of the
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disease, thereby contributing to discussions and decisions around efficient resource

allocation.

Using a prospective cohort of BD patients, the objectives of this chapter are to conduct
a COl study that quantifies the societal costs associated with BD and gain a better
understanding of the main factors influencing costs in patients with BD. The chapter

begins by providing a summary of existing evidence in the UK.

5.2 Current evidence

A recent literature review of the cost of brain disorders in Europe estimated that mood
disorders cost an overwhelming 113 billion Euros amounting to 14% of the total cost
of brain disorders in 2010. The majority of the costs (63%) were indirect costs including
productivity losses (174). It is also evident from studies in the United States (US) that
the cost of BD, including direct medical costs along with social care costs and indirect
costs (productivity losses and informal care) are imposing a major challenge to the

society (175).

Although there is a growing body of evidence on the estimation of cost-of-iliness for
BD, most of these studies have either been conducted in the US or have explored only
the direct healthcare costs of hospitalised patients (19, 175, 176). According to recent
systematic reviews of cost-of-illness of BD, few studies have comprehensively
assessed the societal costs of BD in Europe, and only three studies (see Table 5.1)

have attempted to estimate the burden of BD in the UK (18, 23)
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Table 5.1: Existing studies describing the annual Costs of BD, UK

Study Year of Type and Estimated Data source  Average Average Total Cost- Cost of Proportion
original study perspective prevalence, per person per healthcare of- hospitalizations of COI
and study of study n (%) healthcare person costs (NHS illness proportionalto  attributed
perspective costs societal perspective) healthcare to indirect

costs costs costs

Gupta 1997-1998 Top-down 297,000 DIN-link £670 £6919 £199 million £2 50 % 86%

and societal prevalence- (0.5%) database, Billion

Guest, based HES

2002

McCrone 1998-1999 Mixture of 1.14 million Report based £1404 £4561 £1.6 billion £5.2 15 % 69%

et al, societal top-down & (2.2 %) on published billion

2008* bottom-up; literature

prevalence-
based

Young et 2007-2008 Top-down, 87,338 IMS Disease £3916 NA £342 million NA 60 % NA

al, 2011 healthcare prevalence- (0.14%) analyser,

based HES, Mental
Health
Minimum
Dataset
statistics

* Costs calculated for England and estimates obtained from Lam et al. (2005); HES: Hospital Episode Statisti



The original data used in the two previous societal assessments for BD in the UK are
more than 15 years old (8, 177). Gupta and Guest (2002) used a definition of BD that
included schizoaffective disorder and recurrent unipolar depression and did not include
informal care costs (a critical parameter for this illness) (177). McCrone et al. (2008)
used prevalence estimate from the US, derived their COI estimates from a previously
published trial that only included BDI patients and assumed estimates from the PRiISM
Psychosis Study to measure informal care costs (8). A more recent study by Young et
al. for year 2007/08 only considered direct healthcare related costs, which the previous
studies showed to represent only a minor fraction of the total societal costs (178). All
three UK-based studies gave very different healthcare cost estimates most likely due
to the differing prevalence estimates for BD, inconsistent case definition of BD and

variance in the applied study methodologies (Table 5.1).

As described in Chapter 2 and 4, Over the past decade, there has also been an
emergence of new therapies (e.g. second generation antipsychotics), modalities of
care (e.g. adjunct psychological therapies) and service delivery options (e.g.
collaborative care, reduced admission beds) (6). Given the methodological
heterogeneity and paucity of UK based COI studies, it is likely that all three existing
UK-based COI studies may be misrepresenting the current economic burden of BD in
the UK; therefore an updated COI study that follows good practise recommendations

is now required (18).

This chapter seeks to comprehensively estimate the societal costs of BD in the UK for

the year 2010/11 through prospectively following-up a representative cohort of BD
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patients over a 12-month period. The main clinical and socio-demographic factors
driving the variations in the individual annual cost of BD are explored using regression
techniques. Average costs are projected to the UK population using relevant

prevalence estimates.

5.3 Methodology

This research was a prevalence-based COI study with an estimation of economic
burden over a defined period. A societal perspective was adopted to prospectively
collected patient-level data (bottom-up approach) for the estimation of direct and

indirect costs (see section 3.3 for more on COI study designs/methods).

5.3.1 Patient Cohort

This chapter uses data obtained from the OXTEXT-2 sub-study which is a part of the
OXTEXT research program that follows a cohort of patients. Patients were invited to
take part between May 2010 and June 2011 from the larger OXTEXT-1 cohort study;
a sample of ninety-one patients participated. As described in Chapter 1, the OXTEXT-
1 study is a pragmatic longitudinal cohort of patients with a confirmed diagnosis of BD
who attend psychiatric clinics in Oxford Health NHS Foundation Trust (OHFT) and are
monitored with a user friendly SMS or web-based system called 'True Colours' (TC)
(35). Implementation of TC has been supported by OHFT since 2008 and is now
offered by the Trust across all its community mental health teams (CMHTS) to patients

as a part of routine clinical care (37).
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Eligible criteria were: males and females aged over 16 years old, with a primary
diagnosis of BD according to the DSM-IV-R criteria, who were willing and able to
provide informed consent to participation in the study. The study received ethical
approval by the local Research Ethics Committee (Oxfordshire REC A, Reference:

10/H0604/13).

Clinical status of patients was measured using the five-item Altman Self-Rating Mania
(ASRM) scale and 16-item Quick Inventory of Depressive Symptoms—Self Report
(QIDS-SR) scale. The ASRM scale (scores range from 0-20) consists of five questions
marked between 0-4 with increasing severity. In the literature, cut-off point of less than
or equal to 5 is indicative of ‘being not in a manic state’, whereas a score of greater
than 5 indicates a ‘state of mania’ (179). The QIDS-SR consists of 16 items each
scored between 0-3. It has nine criterion symptom domains and is scored by summing
the highest response in each of a set of questions related to sleep, weight and
psychomotor symptoms and then adding the remaining items. Scores range from 0-27
and can be categorised as a) No depression: 0-5, b) Mild depression: 6-10, c)
Moderate depression: 11-15, d) Severe depression: 16-20, €) Very severe depression:

21-27 (180).

5.3.2 Data collection

The data on the use of health and non-health care resources were collected using self-
reported patient questionnaires at five different time points: baseline assessment then
at 3, 6, 9 and 12 months (sample questionnaire is provided in Appendix 11). In
addition to information on socio-demographics, disease status and duration, data were
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collected on contacts made with primary, secondary, tertiary and social care;
psychiatric medication; patients’ out-of-pocket (e.g. private dietician, acupuncture) and
travel costs; and productivity losses such as sick leave and informal care. Premature
mortality related productivity losses could not be included due to the size and
timeframe of the study; no episodes of self-harm or completed suicides were recorded
during the period of study. Top-down mortality rate estimates were not included as
robust estimates of relevant mortality rates are not available from the literature.
Further, inclusion of mortality based production losses incurred in future is
controversial for prevalence based COI studies as it does not relate to other time-

defined costs that are usually measured over a year (23).

5.3.3 Cost estimation

Both the National Health Service (NHS) and a societal perspective was adopted in this
analysis. Average annual per patient costs and societal costs were estimated using
British pounds sterling (£) for the year 2010-2011. For this, resource use categories
were multiplied by their relevant national-level unit costs. Unit costs (see Table 5.2)
were obtained from various sources including the National Schedule of Reference
Costs (2010-2011), Unit Costs of Health and Social Care (2011), and the British
National Formulary 65 (181-183). Data on distance travelled to psychiatric health care
providers and the time informal carers (e.g. family members and friends) spent

providing unpaid care and support was also collected for each study participant.
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Table 5.2: Unit costs of resource use, 2010-11

Resource use Unit costs

Source of estimate

Non mental health in-patient services

Non-mental health £58-£1610 per day

inpatient admissions

Non-mental health out-patient & emergency services

Outpatient £54-£171

Laboratory £3-£177

investigations

Diagnostic imaging £29-£173

A&E £107
Ambulance £220
Mental health out-patient
Psychiatrist £3.00
Clinical psychologist ~ £0.60
Mental health in-patient
Psychiatry £327

Psychiatric intensive £655

care unit (PICU)

Mental health day- £21-127

care

Community-based services

Community £1.85
psychiatrist

Community £0.60
psychologist

per visit

per test

per test
per visit

per call-out

per minute

per minute

per night

per night

per session/ per

day

per minute

per minute

Curtis & Netten (2010) , NHS reference

costs (2010-2011)

NHS reference costs (2010-2011)

NHS reference costs (2010-2011)

NHS reference costs (2010-2011)
NHS reference costs (2010-2011)

NHS reference costs (2010-2011)

NHS reference costs (2010-2011)

Curtis & Netten (2010)

NHS reference costs (2010-2011)

NHS reference costs (2010-2011)

Curtis & Netten (2010) & NHS reference

costs (2010-2011)

NHS reference costs (2010-2011)

Curtis & Netten (2010)




Community £0.50 per minute Curtis & Netten (2010)

psychiatry nurse

Community support £0.25 per minute Curtis & Netten (2010)

worker

Drug and alcohol £50.00 per contact NHS reference costs (2010-2011)

services

GP £32.00 Per surgery consultation lasting 17.2 minutes; Curtis & Netten
(2010)

GP practise nurse £12.00 Per clinic consultation lasting 15.5 minutes; Curtis & Netten
(2010)

Home care worker £0.40 per minute Curtis & Netten (2010)

Housing worker £0.26 per minute assuming national average salary, ONS

(2010-2011)
Social worker £0.88 per minute Curtis & Netten (2010)

Voluntary worker £0.26 per minute assuming national average salary, ONS

(2010-2011)

Other services £8.8-£192 Curtis & Netten (2010) & NHS reference

costs (2010-2011)

Other
Sick leave £83.00 per day NICE & Sainsbury MH centre 2010-2011
Informal care £15.6 per hour assuming national average salary, ONS

(2010-2011)

In this study, lost productivity costs were estimated using the human capital approach.
All participants were asked the question: “During the specified period, how many days
have you been unable to work because you have been unwell?” Sick days or days off
work were multiplied by the average daily cost of sickness absence in the UK (99, 184,
185).These costs were estimated only for those who were employed or self-employed
(n=53, 58.2%). Informal care costs were estimated by multiplying the average hourly
salary derived from the average annual gross UK wage rate for 2010/11 with the

number of hours of unpaid work; use of this opportunity cost approach to estimate
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informal care costs was previously reported in the Personal Social Services Research
Unit’s report “Unit Costs Health Social Care 2012” (186, 187). Unit costs were attached
to patient reported resource use to generate total annual average costs incurred by

BD patients.

5.3.4 Statistical analysis

A p value of =0.05 was used in all hypothesis tests of statistical significance. All
statistical analyses were undertaken using STATA 12.0 (StataCorp, College Station,

Tex., USA).

Addressing missingness:

The data utilised in this chapter is from a longitudinal cohort, where same individuals
provided repeated measurements over time. Unfortunately, as commonly observed
with longitudinal designs in mental health research (188), these measurements were
not available for all participants at all time-points. Chapter 3 provided a brief
background into different types of missingness and ways to address it. In this chapter,
missingness in observed data was assumed to follow a missingness at random (MAR)
pattern, and multiple imputation (MIl) was undertaken in Stata 12 using the mi
command. After declaring the dataset to be ready for MI, those variables that were
missing at any time-point and subjected to imputations were registered as “mi impute”,

and other variables which were not imputed recorded as “mi regular”.
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Variables used for imputation included the clinical measures (mania and depression
related scores) and the various cost categories (i.e. GP, AE, outpatient, inpatient costs
etc.). The regression covariates used were age at baseline, type of BD, gender,
duration of illness at baseline, baseline and concurrent clinical measures, and the
value of various cost categories at baseline. The MI by chained equations procedure
(“MI impute”) with predictive mean matching to account for skewed distribution in cost
categories was applied to perform 100 imputations (189). The “MI estimate” command
then consolidated estimates from each imputed dataset producing an overall estimate,

variance and confidence intervals using Rubin’s combination rules (190).

Specifying a model to identify determinants of overall cost:

To determine the influence of major socio-demographic and clinical characteristics
such as age, gender, type of BD diagnosis, duration of iliness, and clinical status on
overall costs and the other main cost categories, Generalised Estimating Equations
(GEE) were used on the fully imputed data. GEE is a recommended method to study
the evolution of primary outcomes (i.e. total costs, healthcare costs and indirect costs)
over time, while adjusting for potential predictors, to take into account the correlation
between repeated measurements on the same individual. In particular, as cost
outcomes are skewed, log transformation or other linear regression models may be
inappropriate. GEE with a gamma distribution and log link can provide a suitable
modelling method for skewed costs, particularly when there is a dependency between

observations for the same subject (191, 192).
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The GEE approach provides population level parameter estimates in which the
correlation between observations within an individual is treated as a nuisance that
needs adjustment. GEE is conducted in two stages: the first stage involves estimating
the appropriate correlation matrix; the second stage uses the specified working
correlation structure to derive the parameter estimates and standard errors of the

regression model while adjusting for autocorrelation (193).

A multivariate regression with gamma distribution and log-link function was used to
address the skewness of the cost data and an exchangeable covariance matrix was
found appropriate to account for the correlation between repeated covariates and their
influence on the primary outcomes which were measured on multiple occasions. The
final model was based on selecting a model with the lowest “Quasi-likelihood under
the Independence model Criterion” (QIC score). In contrast to the Generalised linear
models (based on maximum likelihood theory), the GEE method adopted in this study
is premised on the quasi-likelihood theory and therefore the likelihood-ratio test is
usually inappropriate (194). The QIC score is analogous to “Akaike information criteria”
that is often used for choosing the best set of variables and assessing goodness-of-fit
in the models (195). Following GEE multivariable regression analyses, post-estimation
adjusted (adjusted for explanatory variables) costs were estimated using the 'margins’

command (196).

5.3.5 Prevalence estimates

Globally, the prevalence estimates of BD vary widely between studies, with lack of any

population-based prevalence studies in the UK (197, 198). The world mental health
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survey undertaken in 11 countries provided an annual prevalence rate of 0.4% for BPI,
0.3% for BPII, 0.8% for sub-threshold BD, and an overall annual prevalence rate of
1.5% for BSD, with minimal evidence of a gender difference (199). Recent reviews
have suggested estimates ranging from 0.5% to 1.1%, but few other epidemiological
studies have claimed contrasting BD prevalence ranging as high as 5.1% to 6.0% (19,

200-203).

A rapid literature review was undertaken to identify any 12-month prevalence
estimates of BD relevant for the UK. The electronic databases Embase, and Medline
were searched for studies published between 1990 to April 2014. An established filter
for BD used in the Bipolar disorder guideline developed by the National Institute for
Health and Care Excellence along with key indexing terms for prevalence, and

epidemiology were used (157).

The search was limited to the Northern , Western and Southern European countries
as defined by the United Nations Development Statistical Division (204). Other
inclusion criteria were: a) population or community-based studies using random
sampling methods, b) cohort of people aged>=16 years and c) studies in any of the
languages spoken in the defined geographical area were included. Exclusion criteria
were: a) studies using clinical samples, b) studies using a narrow age band (<10
years). A pooled prevalence estimate was derived using weighted inverse variance
methods: the DerSimonian-Laird method (205). The I? statistic was used to assess the
approximate proportion of total variability in observed prevalence estimates that could

be attributed to heterogeneity other than that due to chance; random effect models
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was used if I statistic >75%, indicating high level of heterogeneity (206). The
prevalence estimates were subjected to both univariate and multivariate probability

sensitivity analyses (see section on sensitivity analyses).

5.3.6 Cost of illness estimates:

The total average annual cost per patient was multiplied with the derived prevalence

measure to estimate the societal cost of BD in the UK.

5.3.7 Sensitivity analyses

One-way sensitivity analyses were performed to explore how uncertainties in key input
parameters individually impact the base case cost and COI results. Prevalence was
varied using the lower and upper bound of the pooled meta-analytic prevalence
estimate. Cost estimates that attributed considerably to the overall cost burden (e.g.
indirect costs, hospitalisation costs, drug costs, etc.) were also varied according to
their lower, and upper 95 % confidence interval limits. Secondly, a complete case
analysis was also carried out to compare the results of Ml with those of the complete
case scenario. To check the impact of joint uncertainty in the input data and
assumptions, a multivariate probabilistic sensitivity analysis (PSA) using Monte Carlo

simulation was also carried out using Microsoft Excel 2010 (124).

Gamma distribution for costs and triangular distribution for prevalence estimates were
utilised. Shape and scale parameters for gamma distributions were based on the
mean, and SE derived from the base case analysis following imputation, while

maximum, minimum and most likely values for triangular distribution were derived from
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the mean and confidence interval of the pooled meta-analytic prevalence estimate. All
parameters were simultaneously varied, and 5000 iterations were repeated to

generate 95% CI for the total cost, and COI estimates.

5.4 Results

5.4.1 Study population

A total of 91 patients completed the baseline questionnaire. Resource use data was
available for 85% (77/91), 78% (71/91), 76% (69/91) and 75% (68/91) of the sample
at 3, 6, 9 and 12-months follow-up, respectively. 53% (48/91) of participants had
complete data on all 4-prospective time-points, whereas 75% (68/91) of patients had
cost data on at least three data-points. Overall, the longitudinal design provided 364
complete measures of response variables and covariates collected over the four time-

points.

Baseline sample characteristics of the study sample (n=91) alongside the
characteristics of the total OXTEXT1 cohort (n=271) are provided in Table 5.3 The
baseline characteristics of the included participants were similar to the original cohort.
Most of the participants were females, 58 (63.7%); the average age at baseline was
455 years (SE: 1.46, 95% CI: 42.5-48.3), and 41.8% were either unemployed or

retired.
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Table 5.3: Demographic and clinical characteristics of participants

Characteristics of OXTEXT-2 *Complete cases OXTEXT1-cohort
participants (n =91) (n=48) (n=271)
Mean age (SEM, range), 45.5 51 40.4
years (1.5, 20-75) (1.7, 20-74) (0.8, 17-76)
Female gender 58 (63.7) 33 (68.8) 184 (68%)
Ethnicity, n (%)
Caucasian 88 (97%) 46 (96%) 256 (94%)
Non-Caucasian 3 (3%) 2 (4%) 15 (6%)
Employment status, n (%)
Employed/self-employed 45 (49.5) 25 (52.1) 136 (50.2)
In education

8.0 (8.8) 3 (6.3) 33 (12.3)
Unemployediretired 38 (41.8) 20 (41.7) 102 (37.5)
Mean years of education 15.8 15.9 15.9
(SEM, range) (0.31, 11-19) (0.47, 11-19) (0.16, 7-19)
Diagnosis, n (%)
BDI 55 (60.4) 31 (66) 171 (63.1)
BDII 36 (39.6) 17 (36) 100 (36.9)
Mean QIDS score, WO (SEM, 8.2 6.9 9.9
range) (0.51, 0.0-22) (0.79, 2.0-22) (0.40, 0.0-24)
Mean ASRMscore, WO (SEM, 3.0 3.3 3.5
range) (0.34, 0.0-16) (0.59, 0.0-16) (0.31, 0.0-20)

*patients had complete data at all four time-points
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The average duration of illness was 14 years (SE= 1.13). Out of the 91 patients, 55
patients (60.4%) met BDI criteria, 36 individuals (39.6%) were classified as BDII
patients. The average baseline QIDS score for depression was 8.2 (SE=0.51). The
average ARSM score was 3 (SE=0.34). Higher scores based on these two scales
indicated greater severity of depression and manic symptoms respectively. There were

no reports of deaths during the study period.

5.4.2 Costs of BD

The average annual costs of BD per patient are presented in Table 5.4 by resource

use category.
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Table 5.4: Average annual costs of BD per patient based on imputed data

Resource use categories Imputed data (n=91) Complete case analysis (n=48)
Primary care costs Mean 95% CI Mean 95% CI
General practitioner 223.1 198.1 248.2 217.7 152.6 282.7
General practise nurse 30.2 25.3 35.0 34.0 21.1 47.0

Community mental healthcare costs

Community psychiatric  63.7 48.2 79.1 59.9 24.4 95.5
nurse

Community psychologist 37.6 21.9 53.2 21.8 -3.3 46.8
Community psychiatrist 54.2 36.2 72.2 39.8 14.3 65.3
Community drop-in centre 10.6 6.0 15.1 9.2 0.0 18.3
Support group 54.8 31.3 78.2 21.3 2.2 40.3

Emergency care costs

Ambulance costs 23.7 125 35.0 27.5 -0.8 55.8

Accident & emergency costs  16.7 9.3 24.0 22.3 1.1 43.5

Outpatient care costs

Non-MH OP 122.1 89.6 154.7 142.9 41.8 244.0
Psychiatrist OP 366.9 327.3 406.5 23.1 6.6 39.6
Psychologist OP 344 28.1 40.8 313.2 235.5 390.8

Hospitalisation costs

Non-MH Hospitalization 513.6 254.3 772.9 739.5 27.0 1452.0
MH day care 222.8 127.5 318.1 232.8 -70.4 536.1
MH Hospitalization 1225.0 419.7 2030.3 415.6 -420.4 1251.6
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Pharmaceutical costs 859.3 731.8 968.8 909.1 559.8 1193.9

Other direct costs

Social care 59.5 40.3 78.7 70.8 18.2 123.4

Other private costs 111.2 72.3 150.1 96.8 49.1 144.6

Indirect costs

Sick leave costs 15547 1164.7 1944.6 1117.0 461.5 1772.6
Informal care 7032.9 5318.7 8747.0 7159.9  2104.8 12215.0
Total costs 12616.8 10551.9 147134 11674.2 5583.3 17765.2

The contribution of each category of costs to the overall societal costs of BD is
presented in Figure 5.1. A descriptive summary of the individual cost categories is
provided with Figure 5.2 displaying the average costs per person for individuals cost

categories.
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Figure 5.1: Distribution of the total costs and health care costs of BD by major

sub-categories

Non-
medical Health care

direct costs costs
1.3% 30.4%

=

Emergency
care costs CMH care
L% costs

5.7%

Health care costs

Primary care costs:

Primary care costs included visits to/by general practitioners (GP) and general practice
nurses. GP costs accounted for 88% of the total primary care costs. The average
primary care cost was £253 (SE: £13) per patient, representing 2% of the estimated

total average annual societal BD cost per patient.
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Community mental healthcare (CMH) costs:

The mean annual CMH cost per patient was £221 (SE: £24). These costs were divided
amongst community psychiatric nurse (29%), community psychologists (17%),
community psychiatrists (25%), community drop-in centres (5%) and support group

visits (25%).

Emergency care:

Visits to A&E and use of ambulance services were categorised under emergency care.
The average cost of emergency care per patient was £40 (SE: £7), with 59% (£24) of

the costs being associated with the use of ambulance services.

Mental health outpatient care costs:

Outpatient care comprised hospital-based outpatient visits to psychiatrists,
psychologists. The average cost for per BD patient using outpatient services was
approximately £401 (SE: £23). Psychiatrist visits accounted for 91% of total outpatient

costs, followed by psychologist visits (9%).
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Figure 5.2: Annual costs of BD to society and the public sector (£, 2010/11

prices, per person with BD)

Indirect | £8,588
Hospitalisation | £1,961
Medicines [l £859
MHopr [l f401
Primary care ] £253
Community mental health [} £221
NMHOP | £122
Out-of-pocket | £111
Social care | £59

Emergency care | £40

£-  £1,000 £2,000 £3,000 £4,000 £5,000 £6,000 £7,000 £8,000 £9,000£10,000

*Indirect costs include productivity loss and informal care; MH: mental health; NMH: non- mental health

Non-mental health outpatient care costs:

Outpatient visits as a result of non-mental health ilinesses cost £122 (SE: £17) per BD

patient.

Hospitalisation costs:

Of the total average annual societal costs, hospitalisation cost was the second leading
sub-category and accounted for 15.5% of the total annual costs. These costs were

analysed separately for mental health (MH) inpatient costs (63%), mental health day-
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patient costs (11%), and other, non-mental health inpatient and day-patient costs
(27%). Mean mental health-related inpatient hospitalisation costs were estimated at
£1225 (SE: 408), mental-health day-patient costs at £223 (SE: £48), and non-mental

health hospitalisation costs at £514 (SE: £131) per BD patient.

Psychiatric medication costs:

The estimated annual mean psychiatric medication costs were £859 (SE: £65) per
patient. This was the second largest direct healthcare cost sub-category contributing

to 6.8% of the overall societal cost of BD.

Other costs

Social care costs:

These costs included services offered by social workers, community support workers,
home care workers, housing workers and voluntary workers. In total, mean social care

costs per BD patient were estimated to be £60 (SE: £10).

Out-of-packet patient costs:

Patient costs were out-of-pocket expenditures spent on services offered by private

health service providers (e.g. dieticians, chiropodists, private physiotherapists etc.)
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and travel costs to the outpatient mental health facilities. The average annual out-of-

pocket costs per BD patient were £111 (SE: £20).

Indirect costs:

Indirect costs included costs due to lost productivity as a result of sickness absence,
and informal care provided by family members and friends. Informal care costs
amounted to £7033 (82%) and sickness absence to £1555 (18%) of the total average
indirect costs per patient (E8587, SE: £891). Indirect costs were the largest single cost

factor accounting for 68.1% of the total cost of BD in the UK.

Total costs

Overall, the average total costs incurred by a BD patient were estimated at £12,617

(SE: £1085).

5.4.3 Prevalence estimates

A total of 913 citations were retrieved following the initial search, out of which, 26
studies were included for abstract review. Eventually, seven studies were deemed as
eligible and were included in a random-effects meta-analysis to derive a pooled
estimated for the 12-month period prevalence of BD relevant to the UK (see Figure

5.3).
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Figure 5.3: Study flow diagram
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Table 5.5: Population-based prevalence studies

Study Country, year Type of sample, Study Diagnostic Instrument Diagnosis Prevalence % Type of
of study age group population criteria (SE) prevalence
Faravelliet |Italy, Florence, Community, Taial=1en DSM-III, Structured BDI, BDII, Tatal=14 (03) 12 months
al. (1990) NR >15 years F=537 DSM-III-R intervie Cyclothymia F=2.8 (0.7) revalence
: v M=463 ety YOI oeiep8) prey
Total=923
McConnell UK, Derry Community, _ DSM-III-R, - 12 months
etal.(2002) (1993-94) 18-64 F=496 IcD-10 SCAN BD Total=0.2(0.1) prevalence
M=421
Ten have et Netherlands Natlona-l, general  Total=7076 DSM-III-R or Total=1.1(0.1) 12 months
al.(2002) (1996) population, F=3488 1CD-10 CIDI BD F=1.1(0.2) revalence
. 18-64 M=3588 M= 1.1 (0.2) prev
Ireland, . Total=29542 Total=0.4 (0.3)
Zfl(l;I(‘J,OZt) Monaghan f‘;g"”;::‘;ty F=14563 DSM—Ill-R  SCID BD F= 0.4 (0.05) lfe':;zrt‘:z
: (1996) ¥ M=14979 M= 0.3 (0.04) R
. General Total=4181 Total=0.8 (0.1)
fl'c(cz’g'oit) fl‘;rnggg) population, F=2103 DSM-IV M-CIDI BD L1 [0.2) 13;\':;2;22
) 18-65 M=2078 M= 0.6 (0.1) P
Be Eradtet  Netherlands Natlona'l, general Total=6646 Total=0.8 (0.2) 9 mionihs
al.(2012) (2007-2009) population, F=3303 DSM-1V CIDI-3 BD F=1.0(0.3) realenee
. 18-64 M=3343 M= 0.7 (0.2) prev
Jacobi et German National, general Total=5318 Total= 1.5 (0.2) 19 months
al.(2014) (2008_23’ 11) population, F=2778 DSM-IV M-CIDI BD F= 1.7 (0.3) evalence
18-79 M=2540 M= 1.3 (0.3) P




The characteristics of included studies are provided in Table 5.5. Prevalence of BD
ranged between 0.15% and 3% in individual studies. The meta-analytical pooled
annual prevalence of BD (Figure 5.4) according to the DSM-III, DSM-III-R and DSM-
IV diagnostic criteria was 0.8% (95% CI: 0.43% to 1.3%), with high heterogeneity (12
=94.6%). This is a conservative prevalence estimate as DSM-IIl and DSM-III-R criteria
requires a minimum of one week of symptoms related to manic, hypomanic and
subsyndromal mania/hypomania in contrast to the four days cut-off employed by DSM-
IV classification (202). When applying the prevalence rate of 0.8% to the 2010 adult
UK population of 50.9 million (>=16 years of age), the total number of adults living with

BD in the UK in 2010 was estimated at 407,567 (207).

Figure 5.4: Pooled analysis of BD prevalence in population-based prevalence

studies
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5.5 Economic burden of BD in the UK

Using the above prevalence and per patient cost estimates, the societal cost of BD
was estimated at £5.14 billion for the year 2010/11. Of these, £3.5 billion (68.1%) were
due to indirect costs including productivity losses and informal care, £1.57 billion
(30.6%) were due to healthcare related costs, £24.2 million (0.4%) were due to social
care and £45.3 million (0.9%) incurred as patients’ out-of-pocket expenses (see Table

5.6).

Table 5.6: Cost of illness of BD in the UK (2010-11, £)

Cost categories Proportion Cost of illness
of total cost (£ million)
Primary care costs 2.01% 103.2
Community mental health care 1.75% 90.0
costs
Emergency care costs 0.32% 16.5
Outpatient care costs 4.15% 213.4
Hospitalisation costs 15.55% 799.4
Pharmaceutical costs 6.81% 350.2
Social care costs 0.47% 24.2
Other private costs 0.88% 45.3
Indirect costs 68.06% 3500.0
Total 5142.2
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5.6 Sensitivity analysis

5.6.1 Univariate

As prevalence represents one of the key variables in COI studies, one-way
deterministic sensitivity analysis was undertaken using the lower (0.4%) and upper
(1.3%) bound of the pooled prevalence estimate. Unsurprisingly, it had the most
profound impact on the overall COI with estimates ranging from £2.6 billion (reduction
by 50%) to £8.4 billion (increase by 63%). Whilst holding all other variables constant,
cost categories were also varied based on their 95% Cls. The results of these one-

way sensitivity analyses are presented in Figure 5.5 below.

Figure 5.5: One-way sensitivity analysis of key parameters (in GB£ millions)
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5.6.2 Complete case analysis

As described in Table 5.2 there were no statistically significant differences between
the baseline characteristics of the complete case patients (n=48) and the overall
sample (n=91). The complete cases based analysis (Table 5.4) estimated the total
average annual costs per patient at £11,674 (95% CI: £5583-£17,765). Using these

data, the overall total costs of BD in the UK decreased to £4.76 billion.

5.6.3 Probability Sensitivity Analysis (PSA)

Based on the specified distributions of all parameters in the PSA, the 95% confidence
interval of the annual total cost per BD patient was estimated being between £10,801
and £14,653 and between £2.71 billion and £8.53 billion for the COI estimate. The
cumulative probability distribution of costs per individual is shown in Figure 5.6. The
estimated median annual total cost per patient was £12646. The observed mean
(E12617) annual cost was slightly below the median. This means more than half the

individuals with BD will incur costs greater than the mean average annual cost.
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Figure.5.6: Probabilistic sensitivity analysis (PSA) results of annuals costs per
individual with BD
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The Y-axis indicates the cumulative likelihood of observing costs based on a cumulative
distribution function. For example, 95% of individuals will have annual costs <£14653

5.7 Determinants of total BD costs

Mean QIDS and ASRM scores over 12 months were significantly associated with the
total societal costs. This indicates that a difference between two individuals of one unit
in the QIDS score is associated with 7.7%(p=0.012) increase in the total societal cost
for the population and for a single unit difference in the ASRM score, the increase in
total costs is 11.6% (p=0.022).When healthcare costs were considered, only the
association with the severity of mania remained significant at the 5% level, with an unit
difference in the mean ASRM score the increase in healthcare costs being 11.5%
(p=0.03). Indirect costs were more closely related with the severity of depression, an
increase in costs of 9.2% (p=0.036). Results of GEE analyses are presented in Table

5.7.
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Table 5.7: Predictors of BD associated costs according to the MI-GEE analysis

VARIABLES Total costs (1) Healthcare costs (2) Indirect costs (3)
Exp Exp P Exp Exp P Exp Exp P-
(coeff)  (SE) value (coeff) (SE) value (coeff) (SE)  value
BDII 1.041 0.251 0.867 1.176  0.363 0.599 0.931 0.279 0.810
Males 1.016 0.253  0.949 0.880 0.244 0.645 1.164 0.378 0.639
Duration of illness  1.008 0.013  0.570 1.008 0.009 0.421 1.008 0.018 0.638
Mean QIDS score 1.077 0.032 0.012%* 1.066 0.041 0.096+ 1.092 0.046 0.036*
Mean ASRM score  1.116 0.054  0.022* 1.115 0.056 0.032* 1.119 0.069 0.066+
Time-points
6" month 0.743 0.159 0.165 0.971 0.222  0.899 0.585 0.202 0.121
9" month 0.813 0.188 0.372 1.087 0.280 0.746 0.615 0.218 0.170
12*" month 0.866 0.191  0.513 1.021 0.215 0.923 0.752 0.265 0.419

The coefficients are the results of MI-GEE model using Gamma regression with log-link function

*** p<0.001, ** p<0.01, * p<0.05, + p<0.1

Time-points: 3™ month as reference category
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5.8 Discussion

This chapter presents the up-to-date societal costs for BD in the UK general adult
using a prospective pragmatic cohort study design. The chapter has also provided
new evidence on the associations between main clinical-demographic factors and
healthcare and societal costs for patients with BD. The average annual cost of BD per
patient was £12,617 with most of the total costs (68.1%) attributed to productivity
losses and informal care, 30.6% to healthcare costs, 0.9% to private out-of-pocket
expenses, and 0.5% to social care costs. The average healthcare cost of £3,859 was
considerably higher than the Treasury reported average healthcare expenditure of
£1,926 per person in the UK showing the increased need of patients with BD for health

care services (208).

The estimated prevalence of BD in the UK was 0.8% and the total number of adults
(>16 years old) with BD in the UK was estimated to be 407,567 for the year 2010. The
overall societal cost for the entire UK population was estimated to be £5.14 billion.
One of the key finding from this chapter is that economic costs of BD falls mainly falls
outside the healthcare on those who experience the illness and their families.
Healthcare expenditure comprises a small proportion of overall costs. This significant
result is consistent with the existing literature that have highlighted the substantial
burden of lost productivity in individuals with BD (23, 209). Individuals with BD consider
employment as one of the major elements in their recovery process (210). It is,
therefore, not only important to investigate the cost-effectiveness of long-term
management strategies but also interventions that improve the functioning of

individuals who are at work.
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Secondly, increase in severity of depression or mania resulted in increased total,
healthcare and indirect costs. Specifically, costs associated with productivity losses
and informal care were significantly associated with depression and healthcare costs
with mania. These are important results because they demonstrate a relationship with
average symptom level over 12 months; routine monitoring of self-reported health
status in BD has a potential to provide a relatively simple method to estimate service
performance and improve patient outcomes at the population level (more details in

Section 5.8.2)

5.8.1 Comparison with other studies estimating the burden of BD in the UK:

COl studies are difficult to compare as they vary in methodology, study setting, and
type of costs included. In the UK, Gupta and Guest’'s retrospective study used a
prevalence estimate of 0.5% adopted from the narrative review of literature by
Bebbington and Ramana, but it was significantly different from the originally reported
population based estimate of 1-1.5% (177, 211). Direct costs in their study accounted
for 14% and indirect costs accounted for 86% of total costs in contrast to 30.6% for
direct costs and 68.1 % for indirect costs observed in this study (see Figure 5.7). This
is likely due to the top-down approach they adopted compared with the bottom-up
approach used in this study. The increased proportion of indirect costs derived in their
study was driven by costs assigned to lost employment (85% of indirect costs) followed
by costs due to premature mortality (suicides). The estimates for lost employment
were obtained from non-peer-reviewed reports and assumptions. However, the high

proportion of individuals who were unemployed and could work (27%) assumed in
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Gupta and Guest’s study seems to be at odds with much lower rates observed in other

relevant studies (8, 212).

Two further issues with their estimates was that they did not include informal care
costs and social care costs were estimated based on expert opinion. Informal care
costs along with employment losses are particularly important elements in mental
healthcare and they place a large burden outside the healthcare sector. Ignoring
informal care costs and over-estimating employment losses could have considerable
impact on the overall distribution of costs (8). Moreover, their estimates from 1997-98
included health-care resource use of patients who suffered from unipolar psychosis

and schizoaffective disorder and this may not be reflective of current practice.

McCrone et al (2008) in their report modelled societal costs of BD in England by
combining healthcare costs derived from a sample of 103 BDI patients participating in
a randomized controlled trial (RCT) of cognitive behavioural therapy in England,
informal care costs adopted from a psychosis study, and productivity losses adjusted
from Gupta and Guest’s study (2002) along with prevalence data from the US (8, 177,
213). Even though, the broad distribution of costs with regard to proportion of direct
(31 %) and indirect (69%) costs in McCrone et al’s study is consistent with the present
study, their proportion of hospitalisation costs (14%) which was estimated by using
inflation, and correction factor (i.e. for BD-Il and related disorders) is much lower than
the current study and other similar studies (178, 214, 215). A possible explanation for
this is that in assessing the service costs they combined bottom-up annualised costs

from 3-months healthcare resource use for BDI patients obtained from a RCT with top-

163



down estimates of hospitalisation (Hospital Episode statistics data) and residential
care for BD related conditions. Moreover, for the majority of resource utilisation
categories, their estimates were derived from a RCT that was undertaken in 1998-99
with stringent inclusion and exclusion criteria (excluding patients with recent history of
active episodes) (213). Such samples may not be representative of individuals with

BD in the community.

The most recent research assessing costs of BD in the UK was a top-down study
undertaken by Young et al (2011), that included only healthcare costs (178). They
reported that the total hospitalisation cost was £207 million corresponding to 60% of
all healthcare costs; this translated to £2,370 per BD patient. In comparison, in the
current study, hospitalisation related costs was approximately £799 million accounting
for 61% of all health care costs related to BD. average hospitalisation cost per patient
was £1,961. The 20% higher average hospitalisation costs reported in Young et al
(2011) could be explained by the inclusion of admissions falling under the ICD-10 code
30.0 which includes manic/hypomanic episodes on its own. Interestingly, it was
observed that the costs attributed to medicines was 7.2 % of total healthcare costs,
while the current study reported almost 3 times higher proportional cost at 22% of
healthcare costs. The authors acknowledge that their medication cost estimates
represent an under-estimation of overall costs attributed to medicines due to lack of

prescribing data.

More importantly, Young et al reported a total healthcare cost of £342 million which is

much lower than the current study’s estimate of £1.31 billion. The prevalence estimate
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(0.14%) used in this study was based on the number of patients who contacted their
GPs in a defined period; this may have underestimated the prevalence in comparison
to community-based prevalence data, as there may still be BD patients who did not
access psychiatric care. Additionally, the outpatient and community health services
costs calculated in both Young et al (2011) and Gupta and Guest (2002) were not BD

patient specific and based on expert opinion.

Figure 5.7: Distribution of annual societal costs of BD in different studies
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In the European context, two studies were conducted assessed the societal cost of
BD in Germany and Sweden using government healthcare databases (see Figure
5.7). Ekman et al (2013) reported that hospitalisations represented 55.0 % of the

healthcare costs, and the total annual cost per patient adjusted for the year 2011 and
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converted to GBP was £22096 (215). The annual costs per patient in Germany was
£8764 with hospitalisations attributing for 62% of healthcare costs (216). Finally, using
patient level data, Hakkart-Von Roijen et al (2004) reported an annual cost of £3638
per person with BD in Netherlands (217) . Overall distribution of costs found in all these
studies indicated similar pattern, with indirect costs driving the burden of BD (215,

217).

5.8.2 The relationship between clinical factors and economic costs

Exploration of factors influencing variation in costs was carried out using multivariate
regression analysis. Increasing severity of depression or mania resulted in increased
total, healthcare and indirect costs. Specifically, indirect costs were significantly
associated with depression and direct costs with mania; these are interesting results
that are in line with previous studies as mania is often associated with increased
hospitalizations, while individuals with predominantly depressive episodes tend to
accrue varied resources over a longer period. Begley et al. (2001) conducted an
incidence-based COI study in the US where they demonstrated that increasing
severity of depressive or manic phases resulted in higher societal cost of illness.
Similarly, Perlis and colleagues showed that in a cohort of 1,460 BD patients followed-
up for two years, the number of residual manic or depressive symptoms as measured
by the Clinical Monitoring Form significantly predicts recurrences, and thus total costs

incurred (218, 219).
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However, the present study used TrueColours, a method for routine data collection
using patient reported symptoms that is regularly and frequently updated. Clinical
improvement as demonstrated by decreased scores on the QIDS and ASRM even by
a single point has statistically significant and financially important impact on direct,
indirect and overall societal costs. This observed association implies a critical clinical
message; more effective care should reduce not only the frequency, severity and
duration of manic and depressive episodes (as measured by QIDS/ ASRM scores) but

also the broader societal costs.

Self-reported outcomes of psychiatric patients have often been regarded as imprecise,
subjective and therefore received less attention so far (220). This study suggests that
in the case of the bipolar population, self-reported symptom level closely correlates
with the wider costs and benefits and could be a measurable outcome also for service
success. These results are substantiated by existing research that has not only
indicated reliability and validity of self-reported outcomes measures of well-being and
disease status in mental iliness, but also provided initial evidence on the utility of such
self-reported measures in patient-centred care, shared decision-making and

performance management of services (221, 222)

5.8.3 Strengths and limitations

The analyses presented in this chapter has several methodological strengths. Firstly,

the best method to measure the economic costs is by prospectively collating
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information on real expenditure and consumption of health care resources within a

cohort of subjects with BD (18).

In this chapter, real-world, self-reported population-based data of BD patients who
were followed-up over 12 months was used. This enabled a prospective assessment
of clinical status and resource utilisation over the course of concomitant enrolment,
and the recording and estimation of societal costs for a cohort of patients at four
separate occasions without the need for annualising the cost estimates. This is
important as annualised cost estimates may not reflect the true costs associated with
severe mental illness like BD that follows an unpredictable episodic course.
Furthermore, the bottom-up approach allowed the estimation of all relevant costs
including medical, direct non-medical (i.e. social care, travel costs and private
expenses), and indirect costs (i.e. informal care costs and productivity losses) incurred
by individuals with BD. It also allowed the use of statistical techniques such as GEE

modelling for the in-depth exploration of costs attributable to the disease in question.

Secondly, due to the lack of epidemiological studies of BD in the UK, prevalence
estimates were derived from a random-effects meta-analysis of population based
epidemiological studies of BD in Europe. This yielded a mean prevalence of 0.8%
(95% CI = 0.43% to 1.3%), which is consistent with a recently published study that
reported the prevalence of BD in the UK using Bayesian meta-regression modelling to
be 0.8% (95% CI: 0.7 % to 0.9%) in females and 0.6% (95% CI: 0.5 % to 0.7%) in
males (5). Finally, several univariate sensitivity analyses and multivariate PSA were

conducted to ascertain the validity of the study results.
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However, the study also has limitations and the results need to be interpreted taking
these into consideration. Firstly, the relatively small sample of 91 individuals (aged
>=16 years) used in this study was recruited from psychiatric clinics across the
Oxfordshire and Buckinghamshire counties in England, therefore, the patients and
their care may not be fully representative of the entire UK BD population.
Nevertheless, the mean age of participants (45.5 years) , proportion of males (36.3%),
and average primary contacts over a year (10.5, SE:0.90) observed in the current
cohort was similar to two recent studies that reported prescribing trends between 1995
and 2009 in 4700 patients and rates of self-harm between 1995 and 2013 in 6671
patients with BD registered in over 470 general practises (comprising over 10 million
patients) across the UK (223, 224). Further, research has indicated that COI studies
using healthcare databases or claims based data tend to report larger sample sizes,

with a range between 40-297,000 individuals (18).

Secondly, as expected in longitudinal studies, missing data was encountered.
Although complete case analysis would eliminate any uncertainty caused by missing
values, the resulting estimates may be inefficient and often lead to biased results.
Moreover, BD patients who fail to complete their follow-up are often those with more
severe disease, and therefore the complete case analysis is likely to underestimate
costs. For example, the mean QIDS-SR16 score at baseline for individuals who had
missing data at any time-point was 8.9, two points higher than the mean QIDS-SR16
for those who provided scores at all five time-points (see Table 5.3). Multiple
imputation of missing variables assuming a missing at random (MAR) mechanism was

utilised to limit the loss of too many observations or variables in this analysis. Despite
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the fact that the MAR assumption cannot be verified, Ml is the suggested procedure

to deal with missing data (225).

Finally, indirect costs were estimated using HCA that is likely to overestimate costs in
comparison to the alternative Friction Costs Approach (83). On the other hand, due to
the lack of data, productivity losses for unemployed individuals whose unemployment
was attributed to BD and premature mortality due to BD were not included. The latter

factors may have contributed to some under-estimation of the overall societal costs.

5.9 Conclusion

This study provides robust evidence that BD is a disease of substantial economic
burden in the UK. The preponderance of the burden falls on the society as productivity
losses and informal care; while hospitalisations represent the next most significant
cost burden. The total annual costs for BD in the UK were estimated to be £5.14 billion
for year 2010/11, translating to £1.57 billion costs to the healthcare sector in the UK
or £1.31 billion in England. This corresponds to approximately 1.1% of the total NHS

healthcare expenditure that was £121.45 billion in 2010/11 (226).

Healthcare cost and productivity losses were significantly associated with self-
reported levels of symptoms which suggest that such regularly collected self-reported

outcomes are also of direct use to health service planners/commissioners.
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As described in Chapters 2 and 3, it is important to emphasise that the cost of BD
outlined in this chapter is to demonstrate the importance of the burden of BD from a
public mental health perspective. Nevertheless, as Chapter 4 highlighted, further cost-
effectiveness evidence on alternative management strategies in BD is needed to
inform objective judgements that need to be taken at a health-care system level to
improve population health. In this context, Chapter 7 will provide evidence on an
economic evaluation of a complex intervention that includes a novel psychoeducation
program for individuals with bipolar disorder who use a remote self-monitoring tool of

mood.

However, given the methodological challenges with economic evaluations in mental
health highlighted in Chapters 3 and 4, the next Chapter 6 will first provide evidence
on the appropriateness of using EQ-5D-3L in individuals with BD. EQ-5D-3L is the
preferred generic preference-based measure recommended by NICE for conducting
economic evaluation in healthcare. The findings based on the next chapter will facilitate
a better understanding of an economic evaluation of interventions targeted at

individuals living with BD.
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Chapter 6: Using preference based measures in bipolar disorder:

is the EQ-5D-3L appropriate?

6.1 Introduction

Chapter 4 described the sheer dearth of economic evidence on psychological
interventions in the UK; Chapter 5 highlighted the extraordinary societal burden of BD
in the UK, emphasising the need for investing in identifying cost-effective interventions
that make the best use of limited societal resources. The critical need of evidence on
cost-effectiveness highlighted by Chapters 4 & 5 requires reliable measurement of

health outcomes in individuals with BD.

In routine clinical practise, mental health practitioners have traditionally used disease-
specific symptom measures to monitor and evaluate outcomes such as relapse rates
and hospitalisations. However, there has been a growing interest in generic patient-
reported outcome measures in mental health that captures the health-related quality
of life (HRQoL) and overall wellbeing (222, 227). Existing evidence indicates that as
these measures are potential indicators of health care quality, they can be utilised
across disease areas in several countries including the UK to support clinical, public

health, and policy-level decisions (228).

In the UK, the National Institute for Health & Care Excellence (NICE) recommends the

use of the generic preference-based measure (PBM) EQ-5D-3L for conducting
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economic evaluation and majority of NICE clinical guidelines across all disease areas
are based on the cost-utility analysis (4). However, there is insufficient evidence with
regards to its appropriateness and the EQ-5D-3L so far has often not been preferred
in psychiatric studies, thus precluding the estimation of utilities required for priority

setting and resource allocation (229, 230).

As described in Chapter 3, the purpose of EQ-5D-3L is to facilitate estimation of
Quality adjusted life years (QALYs) which could then be used for economic
evaluations. Given the ambiguity around the appropriateness of EQ-5D-3L and the
relative reluctance of its use in mental health clinical practise, its psychometric
properties need to be assessed to confirm that the EQ-5D-3L is appropriate to
measure HRQoL in individuals with BD. This methodological chapter has two parts;
the first section investigates the appropriateness of EQ-5D-3L using series of
recommended analyses. Given the reluctance of use of EQ-5D-3L, the second section
also explores the feasibility of mapping BD-specific mood instruments onto EQ-5D-3L,
in the absence of EQ-5D-3L data. The chapter begins by providing a background to

the EQ-5D-3L and its use in mental health.

6.2 EQ-5D-3L and mental health

The EQ-5D-3L is the most widely used generic PBM of HRQoL. As Chapter 3 outlined,
EQ-5D-3L can be used for deriving utility weights. However, there are several
instruments and elicitation methods to estimate health state utilities, thus, resulting in

different QALY estimates that are challenging to compare. Given the need for
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consistency across economic evaluations, NICE currently recommends EQ-5D-3L as

a tool for quantifying utility and conducting economic appraisals (121).

Despite the importance of EQ-5D-3L, there is debate as to whether or not these
generic PBMs capture all important aspects of HRQoL in some disease conditions
such as alcohol dependency, limb reconstruction, visual disorders, mental illness and

hearing impairment (231).

Specifically, in mental illness, there are concerns that generic PBMs have been
primarily designed for acute medical conditions or problems predominantly affecting
physical health (232). Mental health practitioners are reluctant to use EQ-5D-3L as it
is suggested that EQ-5D-3L fails to cover the impact of changes in mental health
problems on the HRQoL (88). The case for the use of generic PBMs is further limited
by the distinct paucity of research examining the use of EQ-5D-3L in severe mental
illnesses such as BD. Although, there are studies that have reported that the EQ-5D-
3L demonstrates construct validity and responsiveness for common mental ilinesses
such as depression, the results for severe mental ilinesses including schizophrenia

and psychosis are less convincing (233).

A recent health technology assessment report indicated that in BD, only four studies
were identified that provided data on the known group validity and convergent validity
of the EQ-5D-3L instrument. The evidence was mixed, with three tests supporting the
validity and three psychometric tests failing to provide evidence across the four

studies. However, there were no studies assessing the responsiveness of EQ-5D-3L
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(ability to detect changes over time). Further, these studies did not find the EQ-5D-3L

reliable or valid in patients who experience manic or hypomanic episodes (30).

In spite of the popularity of EQ-5D-3L, it is common that in mental health research,
disease-specific measures are the dominant method of routine outcome measurement
(234).Failure to include generic PBMs, however, makes it impossible to derive utilities
for conducting an economic evaluation. As a second best, there are statistical methods
known as “mapping” recommended by NICE that could be utilised to predict health
state utilities from disease specific scales provided there is overlap in content between
the measures of interest (235). However, at the same time use of an instrument that
is not sensitive enough to reflect changes in clinical status would mean that the
resulting economic evaluation can be misleading and in the worst-case scenario may

lead to erroneous policy decisions.

To address these methodological challenges associated with outcome evaluation in
BD, the aims of the present study are two-fold: a) to comprehensively appraise the
appropriateness of the EQ-5D-3L in patients with BD and b) explore the feasibility of
“‘mapping” EQ-5D-3L from disease-specific mood instruments used in BD including
the Quick Inventory of Depressive Symptoms—Self Report scale (QIDS-SR16) and the

Altman Self-Rating Mania scale (ASRM).

175



6.3 Methods

6.3.1 Participants and study design

The data for the current study was obtained from a pragmatic randomised controlled
trial of facilitated integrated mood management (FIMM) versus manualised integrated
mood management (MIMM) in BD (OXTEXT-6 trial). Full details of the study are
reported elsewhere (236). Briefly, the study looked at evaluating effectiveness of two
different types of integrated delivery of care in the management of BD. They were a)
individualised psychoeducation in the form of a manual facilitated by mental health
practitioners and b) individualised psychoeducation manual self-administered by
patients. Both groups also participated in weekly mood monitoring through SMS- or
web-based remote mood monitoring system called “True Colours” (TC) (for further

details see www.truecolours.nhs.uk) (35).

Participants for the OXTEXT-6 trial were recruited from patients with confirmed
diagnosis of BD receiving mental health services at clinics run by the Oxford Health
NHS Foundation Trust (OHFT). Ethical approval was granted from the local Research

Ethics Committee (Oxfordshire REC A, Reference: 10/H0604/13).

Inclusion criteria were: individuals a) aged over 16 years with a current diagnosis of
bipolar disorder | (BDI) or bipolar disorder Il (BDII) as per the DSM-IV-TR criteria and

not in a current mood episode, b) willing to provide informed consent, and c) reliably
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participating in remote mood monitoring (at least 4 responses in the 4 weeks prior to

invitation to participate).

Overall, data were obtained from a sample of 121 UK patients with BD over 12 months
recruited from April 2011 until December 2012. The baseline questionnaire included
data on the EQ-5D-3L, baseline clinical scores, socio-demographic variables along
with other study related variables. Baseline data were complete for all the clinical

outcomes (i.e. QIDS-SR16, and ASRM) and the EQ-5D-3L.

Participants also provided weekly clinical symptom scores (QIDS-SRis and ASRM)
and monthly EQ-5D-3L responses by answering text or email prompts at TC
monitoring system over a 12 months follow-up period. Symptom scores were extracted
from the system for the week in which participants were randomised (WO0), and for the
subsequent 52 weeks (i.e. W1 to W52). EQ-5D-3L responses were extracted from the
month in which participants enrolled (MO) over the subsequent 12 months of enrolment
(i.e.M0-M12). This means that in an ideal situation, each individual would have sent
52 pairs of clinical symptom scores (QIDS-SR16 and ASRM), and 12 monthly EQ-5D-
3L measurements post-baseline. Two individuals withdrew before the follow-up could

start, and only baseline data was available for them.

For this study, clinical measures +/-7 days of monthly EQ-5D-3L responses were
extracted. The number of repeated observations (SMS- or web-based) per patient
ranged from a minimum of two to a maximum of 13 with an average of 10.6 repeated

observations per patient. For instance, out of a possible 1547 EQ-5D-3L responses,
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1257 observations were available for analyses indicating an overall 18.7%
missingness. Participants from both treatment groups were pooled for the

methodological analyses presented here.

6.3.2 Outcome instruments

Clinical severity of depression was assessed by self-reported depressive symptoms
using the Quick Inventory of Depressive Symptoms—Self Report (QIDS-SR16) scale
over a period of 12 months. QIDS-SR16 is a validated scale comprising of 16 items,
covering the nine criterion symptom domains used for characterising a major
depressive episode. Each domain is ranked 0-3 that are then added to yield an overall
score ranging from 0-27; higher scores corresponding to increased severity of
depression (180). Further, a cut-off score of greater than 10 indicates an active
depressive episode (236). Mood elevation was measured by the Altman Self-Rating
Mania (ASRM) scale which consists of five items scored 0-4 with higher scores
indicating increased severity of mania. In the literature, a cut-off point of less than or
equal to 5 is indicative of ‘being not in a manic state’, whereas a score of greater than

5 indicates a ‘state of mania’ (179).

HRQoL was measured with the EQ-5D-3L. The EQ-5D-3L consists of two parts - a
health status instrument containing fives items representing the dimensions of
mobility, self-care, usual activities, pain/discomfort, and anxiety/depression and a
visual analogue scale (EQ-VAS) measuring self-rated health on a scale between O
(worse imaginable health) to 100 (best imaginable health state). For the main

instrument, items are marked on a three-point Likert scale: 1=no problem; 2=some
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problems; and 3=extreme problems, yielding a possible 243 health states. Each state
is scored using a preference-based weight derived from the UK time-trade-off (TTO)
tariff. The tariff set was elicited from a sample of 3395 members of the UK general
population. The states can range from severe problems (33333) to no problems
(11111) on all five items, which translate to a utility range between —0.594 and 1 (full

health) respectively, and where death equals zero (27).

6.4 Statistical methods

6.4.1 Appropriateness of the EQ-5D-3L

According to Fitzpatrick et al, there are several criteria for assessing PROMs including
appropriateness, reliability, validity, responsiveness, dimensionality, interpretability,
acceptability, and feasibility. Although appropriateness is an essential characteristic of
a PROM, no standard psychometric tests are available to directly evaluate this
criterion. Nevertheless, appropriateness can be estimated indirectly by measuring

reliability, validity, and responsiveness (112, 237).

Broadly speaking, there are two alternative paradigms of assessing validity of
instruments including the ‘Classical Test Theory’ (CTT) framework and the item
response theory (IRT). CTT assumes all items are of equal importance in measuring
the underlying latent construct and the distance between different item levels are same
across all items. CTT primarily relies on item-total correlations (or the item-rest) and

provides a measure of internal consistency.
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On the other hand, IRT uses mathematical non-linear functions to describe the
association between an individual’s level on a trait (for example: HRQoL) and the
probability of responding positively to a specific level on an item (238). In this study,
appropriateness of EQ-5D-3L in relation to the clinical scales used in BD was premised
on CTT framework and assessed in line with NICE technical recommendations (237).
EQ-5D-3L profile of the current patient sample was summarised using descriptive
statistics and contrasted with the general population; the general population EQ-5D-
3L data (n=7294) was obtained from the representative 2012 Health Survey for

England (239).

6.4.2 Reliability

Reliability is the ability of an instrument to provide consistent and reproducible
measurement results free from random error. In the context of patients completing the
same PROM on multiple occasions, the instrument should provide repeatable scores
with a high degree of agreement across time-points in individuals with apparently no

change in their health status (113).

This type of reliability is also called as test-retest reliability and was assessed using
two-way fixed effects model of Intra-Class Correlation (ICC) (240). ICCs were
evaluated comparing baseline and follow-up measurements of the EQ-5D-3L and the
EQ-VAS scores in individuals who reported no change in their health status as
measured by the clinical measures (i.e. QIDS-SR16 and ASRM scores). The QIDS-

SR16 and ASRM scores were used as clinical anchors to split the ‘unchanged’ group
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into two sub-groups with individuals who stayed either in remission or active disease.
Patients in remission had a QIDS-SR16 total score <=10 and an ASRM<6. On the
other hand, patients were deemed to have a relapse or active disease if they reported
>10 on QIDS-SR16 or >=6 on ASRM scores (236). The ICC quantifies the strength
of agreement between repeated measures by estimating the proportion of total

variance of an outcome that is attributable to the between individual variance.

variance due to rated subjects (between subjects)

[  C o o e
(variance due to rated subjects + variance due to repeated time-points (within) +

residual variance)

Higher ICC indicates a greater degree of homogeneity of responses on outcome
variable within individuals and that the variability in measurements is instead
associated with the variance between individuals. Therefore, ICC close to 1, implies a
high level of reliability; on the contrary, ICC close to 0 indicates that the variance due
to random error and repeated measurements within individuals is high resulting in low
reliability. Further, the adequacy of ICCs was assessed following Cicchetti and
Sparrow’s (1981) guideline. Values > 0.75 indicate excellent reliability, 0.6 to 0.74
shows good reliability; 0.4 to 0.59 indicates fair to moderate, and below 0.4 is poor

reliability (241).
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6.4.3 Validity

Validity is the extent to which an instrument measures what it is supposed to measure.
Construct validity is one of the most important types of validity that is amenable to
psychometric assessment. This assesses the degree to which the internal structure of
a multidimensional instrument measures the underlying construct/traits that it was
designed to estimate (112). In the absence of a gold standard HRQoL measure,
assessment of validity is a challenging and ongoing task that requires aggregating
increasing evidence to establish the appropriateness of an instrument (113). In this
study, validity was explored through assessment of convergent validity, and known-

group validity (KGV).

Convergent validity is the extent to which the dimensions of an instrument (for
example: EQ-5D-3L) relates to other instruments that measure similar or overlapping
constructs (113). Convergent validity of the EQ-5D-3L descriptive system was
assessed by analysing the association between the response level of EQ-5D items
and the dimension scores of the clinical measures used in the study. Similarly,
association between the EQ-VAS and the EQ-5D-3L index scores with composite
scores of depression as measured by QIDS-SR16, and mania as measured by ASRM
scale were also assessed. It was hypothesised that there was an association between

the EQ-5D-3L and clinical measures used to measure psychopathology in BD patients.

Specifically, the main assumptions were that there would be a) strong correlation

between the EQ-5D-3L dimension 'anxiety/depression’ and the nine dimensions of
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depression as measured by QIDS-SR16, and b) some kind of association between the
two EQ-5D-3L dimensions ‘'anxiety/depression' and ‘usual activities’ with the
dimensions (i.e. being active, need for sleep, being happy or cheerful) of mania as
measured by ASRM. The correlation between these measures were assessed using
Spearman’s correlation coefficients. As per Cohen (1992), correlation was considered
small for Rho values between 0.10 and 0.29, moderate for 0.3<|Rho|<0.7, and a large

association for greater then 0.70 (242).

Known group validity is premised on the principle that individuals with different level
of severity of disease or different group of patients may expect to be rated differently
from each other (113). Scores on the QIDS-SRi16 range between 0-27; they can be
further categorised as indicating no [0-5], mild/moderate [6-10], moderate [11-15],
severe [16-20] and very severe depression [21-27]. Because of the low numbers in
some groups and for having a reasonable discrimination between known groups, the
patients were broadly collapsed into three groups including [0-5] as no depression, [6-
15] as mild/moderate depression and [16-27] as severe/very severe depression (243).
As there were repeated measures of outcomes, linear mixed effect regression models
adjusted for potential confounders (age, gender, type of BD and concomitant mania
scores) were used to compare the EQ-5D-3L utility values across the clinical
subgroups. To allow for clustering of data within each individual, a random intercept

was introduced for individuals in the regression model.

Further, a similar linear mixed effect regression analysis was carried out for two

classes of participants based on their ASRM scores on mania: ASRM scores <=5
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indicating a state of’ ‘not in a manic state’, while scores >5 implying ‘state of mania’
after adjusting for possible confounders (i.e. age, gender, type of BD and concomitant
depression scores as rated by QIDS-SR16). Standardised effect size (ES) was
estimated to assess the magnitude of difference between different sub-groups (more

details about ES under the responsiveness section).

6.4.4 Responsiveness

Responsiveness measures the extent to which the EQ-5D-3L measures clinically
meaningful changes in HRQoL over time. Responsiveness was assessed by
estimating effect sizes (ESs: ratio of the mean change from baseline to the standard
deviation of the initial measurement) and standardised response mean (SRM: ratio of
the mean change to the standard deviation of that change) in groups defined by
anchor-based criteria (244). The responses at baseline, 3, 6, 9, and 12 months were

used to estimate the magnitude of the change between the time points.

All patients were classified into three different groups (i.e. better, worse and stable
health states) based on the changes in two clinical anchors between any two
consecutive time-points, with analyses restricted to individuals who reported
improvement or deterioration in their health status over time. The depression score as
measured by the QIDS-SR16 and the mania scores as measured by the ASRM were
used as the two clinical anchors. In line with existing recommendations and literature,
a relevant change was defined as greater than +0.5 standard deviations (baseline)

corresponding to the minimal clinically meaningful difference for patients (245-248).
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Individuals within the +0.5 standard deviations of baseline clinical score represented
the unchanged, or stable health category, while positive values greater than this
interval was classified as 'worse health status' and negative values lower than this
interval represented 'better health status'. The main assumptions were that the EQ-
5D-3L index and EQ VAS scores would change over time with changes in health as
measured by the clinical measures used in this study. As per the guidance on
interpretation of the magnitude of change, <0.20 is indicative of trivial change, =0.20
to <0.50 of a small change, 20.5 and <0.80 as medium and 20.80 is viewed as a large

change (249).

6.5 Feasibility of mapping EQ-5D-3L from disease-specific instruments in BD

In the current study cohort of patients, three scales QIDS-SR16, ASRM & EQ-5D-3L
were used to measure three constructs including depression, mania, and HRQoL
respectively. In the absence of EQ-5D-3L data, mapping can be used to derive health
state utilities from disease specific questionnaires (121). However, to assess whether
disease-specific scales QIDS-SR16, and ASRM could be mapped to EQ-5D-3L, it is
paramount that these instruments have some overlapping domains or have no major
conceptual differences (235). The accuracy of mapping is reliant on the extent of
theoretical and conceptual similarities. Feasibility of mapping was explored through
exploratory and confirmatory factor analyses and reported as per the “The MAPS

Reporting Statement” (250).
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6.5.1 Exploratory factor analyses (EFA) and confirmatory factor analysis (CFA)

Both these techniques are two different but complimentary approaches commonly
employed to assess the extent of uni-dimensionality or conceptual similarity. EFA is
especially useful in situations where the dimensionality of a construct measured by
instrument/instruments is unknown in a given population. EFA taps into the covariance
matrix (between items or scales) and extracts unobserved factors from data without
specifying the number of factors or determining which items load onto specific
factors(251). This analysis enables identification of items with strong correlations
among all items within the same domain (i.e. HRQoL) and weaker correlations with
items in different domains (112). Four different EFAs were undertaken to explore the
conceptual similarities between QIDS-SRis and ASRM, QIDS-SR16 and EQ-5D-3L,

ASRM and EQ-5D-3L and all three scales together.

A maximum likelihood based EFA was analysed. The optimal number of factors was
determined by Horn’s parallel analysis and confirmed using a parallel analysis plot. In
this technique, Monte Carlo simulations are run to extract eigenvalues from random
data matrices. Factors are retained whose eigenvalues based on real data is larger
than the value obtained from simulations. Following the EFA, factor rotation with an
obligue Promax rotation was used, allowing for correlation between potential factors.
If the resulting correlations were lesser than 0.32 (10% overlap in variance among
factors) then the model was re-estimated using an orthogonal Varimax rotation. Items
with factor loadings >0.4 were considered adequate, >0.55 good and >0.70 excellent.
The greater the loading, the more of the variance in the observed item is explained by

the latent construct. Iltems are considered poor a) if their factor loading is <0.4, b) they
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cross-load on different factors with loadings above 0.4, but none above 0.5 on a single
factor, c) items that have high uniqueness >0.7 (error variance that is not accounted
by all extracted factors) or lower communalities (amount of variance shared among a

set of items that can be explained by a set of factors) (252).

On the other hand, confirmatory factor analysis (CFA) is a type of structural
equation modelling and is one of the most powerful statistical tools for confirming
whether a single latent construct is able to explain the observed variability in multi-
dimensional items. Instead of merely exploring the patterns of correlation structure,
CFA offers a formal method of testing the hypothesis that items have overlapping
domains and measure the same underlying construct (113). Confirmation of
conceptual similarities is fundamental for deriving an appropriate algorithm for

“mapping” between the different instruments (235).

CFA was carried out to validate the models estimated through EFA. As all the three
primary outcome measures were ordinal and skewed, weighted least squares means
and variance adjusted (WLSMV) estimator that used polychoric correlations between
items was used to derive standardised factor loadings and confirm the factor structure.
A one-factor model was assessed to explore uni-dimensionality or conceptual
similarity of scales and then more factors (two followed by three correlated factors)
were added one at a time as guided by the a priori EFA. In addition, bi-factor models
were tested to confirm the dimensionality of all the three scales. A bi-factor orthogonal

model comprises of a) an overarching single general factor (for example:
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psychological distress or wellbeing) that accounts for the commonality among all the
items, and b) specific factors (i.e. depression, HRQoL, and mania) that represent
instrument-specific item response variances that are not accounted for by the general
factor (253). This model provides a useful single confirmatory framework for

accounting the overlap and separability of the three included instrument domains.

In total, five different models were considered to determine the extent to which the
items of QIDS-SRis and ASRM overlap with the target dimensions of EQ-5D-3L
(Figures 6.1-6.4) provides a simplified presentation of the main models): 1)
unidimensional (psychological distress), 2) two first-ordered correlated factors
(negative affect, mania), 3) three first-ordered correlated factors (depression, HRQoL,
mania), 4) bi-factor orthogonal model with a general psychological distress factor
(assumption) and individual domain factors (i.e. depression, HRQoL, mania), and 5)
an improvised bi-factor orthogonal model with a general psychological distress factor

(assumption) and individual domains of depression and HRQoL.

The validity of the CFA to obtain a good fit between the target model and the observed
data was confirmed using 1) multiple fit indices including a) a non-significant chi-
square value (p>.05), b) Root Mean Square Error of Approximation (RMSEA) values
<0.06, c)the Comparative Fix Index (CFI) and the Tucker-Lewis Index (TLI) >0.95, d)
weighted root mean square residual (WRMR) <0.90, and e) explained common
variance (ECV) for bi-factor models. ECV is an index of unidimensionality and a score
of >0.70 indicates that the common variance between items can be regarded as
essentially unidimensional (251, 254).
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Figure 6.1: Unidimensional model with one latent construct (psychological

distress)

*d1-d9 stand for depression items (QIDS-SR16), eql-eq5 stand for EQ-5D-3L items, m1-m5

stand for mania items (ASRM)
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Figure 6.2: Two first-ordered correlated factors
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*Two correlated factors: factor 2 representing overlapping depression and HrQOL and

the second factor mania
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Figure 6.3: Three first-ordered correlated factors (depression, HRQoL, mania)
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*d1-d9 stand for depression items (QIDS-SR16), eql-eg5 stand for EQ-5D-3L items, m1-m5

stand for mania items (ASRM)
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Figure 6.4. Bi-factor orthogonal model with a general psychological distress
factor and individual domain factors (i.e. depression, HRQoL, mania)
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As multiple tests of hypotheses were applied, appropriate Bonferroni correction was
used to estimate the level of significance. For instance, for test-retest reliability, the
level of significance was corrected to account for ten pair-wise comparisons
(a=0.05/10=0.005). Further, all analyses were undertaken using a robust Huber-White
sandwich estimate of variance that took into account clustering of responses within
individuals. Statistical analyses were performed using the STATA version 14 and

MPLUS 7.4 (255, 256).
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6.6 Results

The baseline sociodemographic characteristics of the patients are displayed in Table

6.1. The mean age of the analysed sample was 44.3 years (SE: 1.24). The majority of

participants were female (72.7%), white-British (92.6%), and suffering from BDI

(65.3%).

Table 6.1: Baseline sociodemographic characteristics of the study

Total (121) FIMM (60) MIMM Difference P value
(61) (FIMM-MIMM)

Women (%) 72.7 70 75.4 5.4 0.504
White-British (%) 92.6 90 95.1 51 0.287
Type of BD (%)
BDI 65.3 65.0 65.6 06 0.947
BDII 34.7 35.0 344 11 0.947
Age (mean, SE) 44.3 (1.24) 45.4 (1.78) 43.2 (1.72) 517 0.380
Baseline clinical outcomes (mean, SE)
Baseline  Altman 3.2 (0.36) 3.00(0.51) 3.36(0.51) -0.36 0.621
score
Baseline QIDS-SR1s  7.42 (0.50) 7.61(0.72) 7.23(0.70) 0.38 0.707
score
Baseline Health economic outcomes (mean, SE)
EQ-5D index 0.87 (0.02) 0.87 (0.02) 0.86(0.02) 0.01 0.835
VAS score 70.6 (1.76) 68.7 (2.52) 72.5(2.46) -3.76 0.288
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6.6.1 Descriptive statistics of the EQ-5D item distribution

In this study sample, 75 out of 243 possible EQ-5D health states were observed and
20 health states contributed to >90% of observations (please refer Table 6.2). The
most frequently observed health state was 11111 indicating no problems at all (33.1%

of the total 1257 responses), followed by 11112 (12.3%) and 11212 (8.9%).

Table 6.2: The 20 most frequently (> 90% of 1257) reported EQ-5D-3L health states
EQ-5D-3L-index Health states Frequency % of Total Cumulative % Average VAS

1 11111 485 38.58 38.58 80
0.848 11112 155 12.33 50.91 69
0.812 11212 112 8.91 59.82 61
0.796 11121 71 5.65 65.47 74
0.725 11122 44 3.5 68.97 67
0.689 11222 35 2.78 71.76 57
0.620 21222 29 2.31 74.07 53
0.883 11211 28 2.23 76.29 71
0.691 21221 25 1.99 78.28 65
0.708 12212 21 1.67 79.95 42
0.516 22222 21 1.67 81.62 46
0.727 21121 20 1.59 83.21 72
0.378 11213 19 1.51 84.73 42
0.587 22221 15 1.19 85.92 66
0.255 11223 13 1.03 86.95 46
0.656 21122 13 1.03 87.99 62
0.760 11221 11 0.88 88.86 71
-0.239 22333 10 0.8 89.66 25
0.082 22223 8 0.64 90.29 31
0.414 11113 6 0.48 90.77 30

Health states: 1-no problems, 2 — moderate problems, 3 — severe problems

The mean EQ-VAS value for 11111 was 80, which was 20 points below the upper
boundary of best health state. The poorest health was 32333 (utility index score: -

0.484) with the mean EQ-VAS value of 10, which was 10 points above the lower bound
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of worst health state (anchored at O for the EQ-VAS). On closer inspection, 48.7%,
24.4%, 27.7%, 32.7% and 31.9% of participants reported full health on the EQ-5D
(state of 11111) at the baseline, T3, T6,T9 and T12 time-points respectively. In
comparison, 57.1%, 47.9%, 49.6%, 53.8%, and 43.7% of individuals were in remission
as defined by the QIDS-SR16 and ASRM threshold scores at the baseline, T3, T6, T9

and T12 time-points respectively.

For all the EQ-5D-3L individual dimensions, responses were predominantly reported
as no problems or some problems, indicating good or moderate health status (see
Figure 6.3). At baseline, in the patient sample, most frequently reported problems
were in the item ‘anxiety/ depression’ (32%), 24% in the item ‘usual activities’, 22% in
the item ‘pain/discomfort’, followed by ‘mobility’ (9%) and ‘self-care’ (2%). In
comparison, at the 12th month time-point, although patients reported higher proportion
of problems in all the EQ-5D-3L dimensions, only problems in the item ‘self-care’ was
significantly higher than at baseline (14% vs. 2%, p<0.001). Responses were also
compared with the general population; at both time-points, patients with BD reported
significantly more problems in the EQ-5D dimensions ‘anxiety/ depression’ and ‘usual
activities’ (p<0.05, see Figure 6.3). At the baseline, patients also reported significantly
fewer problems in the EQ-5D dimensions ‘mobility’ and ‘pain/discomfort’ than the

individuals in the general population (p<0.01, please see Figure 6.5).

195



Figure 6.5: Distribution of responses to items of EQ-5D in patient sample at
baseline and 12 months in comparison to the general population

0% 0% 0.2% 0.0% 1% 03% % % 2% 5%

3% 5%
- — ii%

00% 17% 17% o

80% 220 28% 30%
70%

60%

50%

40%

30%

20%

10%

0%

& O <

100%

0 9
. &
©7 c,/ ‘0 ‘&f’/ c,/ O '&"’ :,/ ’L"” c,/ ‘E ©7 t,/ K
'\Q’Q , @é &rb '\e’o , Q‘.& \§b z@ . @& &'D .\0(‘ . e',& \§b '\Q’Q . Q,é' §a
» N R » ¥ R » N R » N K »F N R
Q Q'a Q Q Q’b Q Q Q'b Q Q Q'b Q Q Q'b Q
¢ ¢ ¢ ¢ ¢
Mobility Self-care Usual activities Pain/discomfort  Anxiety/depression

Enoproblems = moderate Msevere

6.6.2 Test-retest reliability

Test-retest reliability was assessed based on five repeated measurements on
participants, three months apart including baseline, 3, 6, 9 and 12-month time points;
ICCs were estimated for five adjacent paired outcomes. For instance, of 119 patients
with data at baseline, 90 had responses at the third month time-point (please see Table
6.3). Of the 90 patients who had data at both time-points, 20 individuals had change

in their health status as objectively measured by clinical scales and therefore were not
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included in the test-retest reliability estimation. Test-retest reliability was estimated for

71 individuals who were classified in the ‘unchanged’ category.

Table 6.3: Test-retest Reliability of the EQ VAS score and EQ-5D-3L index scores anchored by no
change in the BD health states

Number of participants Intraclass correlation coefficient
in unchanged state

Time-points EQ-VAS EQ-5D-3L
remission active remission active remission active
t0-t3 (3 m) 45 26 0.20 0.33 0.73* 0.22
t3-t6 (3 m) 42 18 0.32 0.52 0.67* 0.58
t6-t9 (3 m) 45 18 0.44* 0.34 0.64* 0.20
t9-t12 (3 m) 42 14 0.74* 0.77* 0.32 0.13

*significant at P<0.005

Of those individuals whose status remained unchanged (stayed in the same health
state) at the third month time-point, 45 participants were under remission and 26
individuals had active (relapse) disease. The reliability was good and significant in

individuals under remission (ICC=0.73, p<0.005).

Overall, in individuals under remission, EQ-5D-3L index scores demonstrated good
reliability in three out of four pairwise comparisons. On the other hand, except for the
comparison at t9-t12 (ICC=0.74, p<0.005), poor to moderate reliability was observed

in the EQ-VAS for most of the pairwise comparisons. In patients with active disease,
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the ICCs for the EQ-5D-3L were poor and statistically insignificant, while EQ-VAS

demonstrated excellent reliability at the t9-t12 comparison.

6.6.3 Convergent validity

Mean EQ-5D-3L index and EQ-VAS scores were found to be moderately correlated

with all the dimensions of the QIDS-SR16 measuring different aspects of depression

(ranging between -0.27 and -0.56 for the EQ-5D-3L index and between -0.24 and -

0.56 for the EQ-VAS score) (please refer to Table 6.4). The strongest correlation was

found between the EQ-5D-3L index score and the overall QIDS-SR16 score (-0.64).

Table 6.4: Correlation matrix between the QIDS-SRis (depression), EQ-5D-3L, and VAS

ltems EQ-5D-  Mobility Self- Usual Pain/ Depression VAS
3L care activities  discomfort  /anxiety

QIDS-SRs -0.64 0.23 0.34 0.58 0.28 0.69 -0.63
Insomnia/ hypersomnia -0.41 0.18 0.23 0.36 0.25 0.36 -0.36
Appetite/weight change -0.27 0.13 0.21 0.25 0.16 0.25 -0.24
Psychomotor slowing/  -0.50 0.24 0.29 0.51 0.26 0.51 -0.49
agitation

Sad mood -0.51 0.08 0.26 0.45 0.14 0.67 -0.55
general interest -0.51 0.16 0.30 0.51 0.16 0.59 -0.54
Energy/ fatigability -0.54 0.23 0.31 0.51 0.26 0.53 -0.51
Self-outlook -0.54 0.21 0.34 0.49 0.22 0.60 -0.56
Concentration -0.56 0.18 0.28 0.52 0.21 0.63 -0.53
Suicidal ideation -0.46 0.15 0.30 0.43 0.19 0.51 -0.48

All pairwise correlation coefficients were statistically significant at P value<0.05; highlighted coefficients indicate lowest

and highest coefficients
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The Spearman rank correlations between the QIDS-SRis items and the EQ-5D-3L
items tended to be small to moderate (range 0.08-0.69). The strongest correlation
(0.67) was found between the QIDS-SRie item “sad mood” and the depression/anxiety
dimension of the EQ-5D-3L. Mobility and pain/discomfort dimensions of the EQ-5D-3L
had the weakest relationships with the QIDS-SRie items. The convergence between
EQ-5D-3L/EQ-VAS and ASRM scores was extremely poor with the largest significant
correlation of -0.216 between the ‘depressions/anxiety’ item of the EQ-5D-3L and

‘elevated mood’ item of ASRM (please see Appendix 8).

The correlation between the ASRM and the QIDS-SRie items were low (<0.2) with
overall correlation between the ASRM total score and the QIDS-SRis being -0.07

(results are not reported).

6.6.4 Known-group validity

After adjusting for potential confounders including age, type of BD, gender, concurrent
ASRM score, EQ-5D-3L index scores showed statistically significant difference across
different levels of depression severity. Figure 6.6 describes the EQ-5D-3L scores in
different categories of depression. For individuals in the ‘not depressed’ category, the

predicted mean EQ-5D-3L score was 0.867 (95% CI: 0.840-0.894).
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Figure 6.6: Known-group validity of EQ-5D-3L in different levels of depression
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The score for individuals belonging to the ‘mild/moderate’ depression category was
0.766 (95% CI: 0.732-0.799), and that for individuals in ‘severe’ depression category
was 0.515 (95%CI: 0.446-0.584). While, the standardized effect size estimated
between ‘none’ and ‘mild/moderate’ severity groups is moderate (0.69), the difference
between the mild/moderate and severe/very severe depression groups is a very large
effect (1.57), implying that there is evidence that the EQ-5D-3L can reliably

differentiate between different levels of depression severity (see Table 6.5).
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Table 6.5: Known-group validity of the EQ-5D-3L in different levels of depression

and mania

Depression Observations (%) Mean EQ-5D-3L utility (SE) 95% Cl ES
none 610 (49.2%) 0.868 (0.013) 0.840 0.894
mild/moderate 480 (38.7%) 0.766 (0.017) 0.733 0.799 0.69
severe 150 (12.1%) 0.532 (0.054) 0.465 0.600 1.57
Mania

none 1059 (85.4%) 0.786 (0.014) 0.758 0.813
mania 181 (14.5%) 0.802 (0.026) 0.749 0.853 -0.08

ES: Effect size between adjacent severity groups

The initial regression model unadjusted for any confounders found a significant
difference in mean utility score between the non-manic state in contrast with the manic
phase (0.777 Vs 0.833, p=0.036), with scores higher in the manic state. However, no
significant difference was observed in mean EQ-5D-3L index scores across different
levels of mania after controlling for age, type of BD, gender, and depression categories
(0.798 vs 0.784, p=0.111). EQ-5D-3L reflects differences in depression but apparently

not in mania (Table 6.5).

Figure 6.7 depicts the distribution of EQ-5D-3L responses in each of its dimension

across the two states, i.e., non-manic and manic health states.
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Figure 6.7: Distribution of responses on individual EQ-5D-3L dimensions for

mania sub-categories
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In general, the distribution of scores across three dimensions of EQ-5D-3L including
mobility, usual activities, and pain/discomfort was similar in both the severity groups
of mania. However, there were two significant differences; firstly, individuals who were
not in manic health state reported a lower proportion of problems (some problems or
severe problems) in the self-care dimension than those with mania (10% vs 16%,
p=0.03). Importantly, the proportion of problems experienced on the anxiety and
depression dimension decreased with increasing level of mania; the manic sub-group
experienced nine percent lower problems than those in the non-manic health state

(38% vs 47%, p=0.02).
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Table 6.6: Responsiveness of the EQ-5D-3L index and the EQ VAS to changes in health status as anchored by change in QIDS-SR16 scores

Better health state Worse health state
Period 1: TOto T3 N mean(TO) mean(T3) meanchange ES SRM N mean(TO) mean(T3) meanchange ES SRM
EQ-5D-3L 28 0.807 0.768 -0.039 -0.17 -0.12 20 0.897 0.653 -0.244** -1.95 -0.92
EQ VAS 28 61.32 69.57 8.3 0.35 0.37 20 69.85 51.25 -18.6** -1.25 -0.80
Period 22 T3TOT6 N mean(T3) mean(T6) meanchange ES SRM mean (T3) mean (T6) meanchange ES SRM
EQ-5D-3L 22 0.624 0.814 0.190** 0.76 0.76 18 0.858 0.686 -0.172* -0.67 -0.64
EQ VAS 22 53.4 68.9 15.5** 0.94 1.11 18 75.4 56.8 -18.7** -0.98 -0.82
Period 3: T6 TO T9 mean (T6) mean (T9) meanchange ES SRM mean (T6) mean (T9) meanchange ES SRM
EQ-5D-3L 14 0.616 0.877 0.261* 0.71 0.65 18 0.737 0.592 -0.146 -0.5 -0.47
EQ VAS 14 54.8 73.1 18.3* 0.61 0.77 18 69 54.2 -14.8** -1.23 -0.90
Period 4: T9 TO T12 mean (T9) mean (T12) meanchange ES SRM mean (T9) mean (T12) meanchange ES SRM
EQ-5D-3L 22 0.602 0.767 0.165* 0.47 0.60 9 0.798 0.721 -0.077 -0.41 -0.24
EQ VAS 22 55.7 66.0 10.3** 0.57 0.82 9 75.6 62.8 -12.7* -1.13 -0.86

QIDS-SR16: Quick Inventory of Depressive Symptoms—Self Report (QIDS-SR1¢) scale; * p < 0.05, ** p < 0.005. A change in the QIDS-SR16 score was
defined by more than 0 + 0.5 SD (baseline).
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6.6.5 Responsiveness

The responsiveness of EQ-5D-3L and EQ-VAS was assessed by estimating effect
sizes (ESs) and standardised response means (SRMs). ESs and SRMs >=0.80
represented large magnitude of change. Table 6.6, describes average scores and the
mean change scores derived from the difference between neighbouring repeated
assessments at the baseline, three, six, nine and twelve months in subgroups
anchored by QIDS-SR16. For example, of those who provided measures at both
baseline and third-month time-point (n=90), the majority of individuals (45%) remained
in the ‘stable’ group, while 28 reported improvement in their health status and 20
deterioration in their health status. In those who reported improvement in their health
status, there were no significant differences in both the EQ-5D-3L and the EQ-VAS

mean change scores along with low SRM scores of -0.12 and 0.37 respectively.

Overall, in the patients reporting improved health, the EQ-5D-3L index indicated a
statistically significant moderate ES and SRMs in most of the period wise
comparisons, implying patients reported higher utility in the predicted direction. At the
same time, the EQ-VAS scores were more responsive than the EQ-5D-3L with
significantly large SRMs at two time-point comparisons (see Fig 6). For patients
reporting deterioration in their health, decrement in utility or EQ-VAS scores was
observed in the expected direction (Fig 6.8). ESs and SRMs were larger for the EQ-
VAS scores than the EQ-5D-3L at all time points except at the first pairwise
comparison (T3-T0), where EQ-5D-3L was more responsive than the EQ-VAS with

greater ES and SRM.

204



Figure 6.8: Responsiveness as measured by SRM in the EQ-5D-3L index and the
EQ-VAS to changes in health status as anchored by change in QIDS-SR16

scores
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Table 6.7, shows the change in the mean EQ-5D-3L and the EQ-VAS scores in
subgroups reporting improved or deteriorated ASRM scores. In individuals who
reported an improvement in ASRM scores, implying a decrease in severity of mania,
both the EQ-5D-3L and the EQ-VAS scores declined. Although the pattern of change
in the mean EQ-5D-3L and the EQ-VAS scores was the opposite of the predicted
direction, this change was moderate and significant for both scores only in two out of
four comparisons, with similar ES and SRMs. In the group indicating a worsening of
ASRM scores, implying individuals with increasing severity of mania, the EQ-5D-3L
and the EQ-VAS scores showed an increase. However, this increase in the EQ-5D-3L
scores was significant only at the comparison between T9 and T6, with a moderate
ES and SRM. Similarly, the EQ-VAS scores showed a significant increase only at the

comparison between T12 and T9, with a moderate ES and SRM.
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Table 6.7: Responsiveness of the EQ-5D-3L index and the EQ VAS to changes in health status as anchored by change in ASRM scores

Better health state

Worse health state

Period 1: TOto T3 N mean (TO) mean(T3) meanchange ES SRM N mean(TO) mean(T3) meanchange ES SRM
EQ-5D-3L 33 0.883 0.762 -0.121* -0.71 -0.47 15 0.792 0.714 -0.078 -0.28 -0.24
EQ VAS 33 73.2 67.5 -5.7 -0.29 .21 15 68.7 61.9 -6.9 -0.33 040
Period 2: T3TO T6 mean (T3) mean (T6) mean (T3) mean (T6)

EQ-5D-3L 16 0.760 0.583 -0.177* -0.52 -0.62 22 0.732 0.839 0.107 0.44 -0.64
EQ VAS 16 68.6 57 -11.6* -0.57 _0.66 22 69.1 73.8 4.7 0.24 0.27
Period 3: T6 TO T9 mean (T6) mean (T9) mean (T6) mean (T9)

EQ-5D-3L 23 0.808 0.744 -0.064 -0.23 -0.21 15 0.626 0.843 0.217* 0.59 0.56
EQ VAS 23 74.9 66.8 -8.1* -0.56 -0.47 15 58.66 70 11.3 0.48 (.47
Period 4: T9 TO T12 mean (T9) mean (T12) mean (T9) mean (T12)

EQ-5D-3L 12 0.713 0.713 0.00 0 0 19 0.806 0.924 0.118 0.46 0.41
EQ VAS 12 73.8 71.3 -2.5 -0.14 015 19 71.1 80.6 9.5* 0.72 0.69

ASRM: Altman Self-Rating Mania Scale; * p < 0.05, ** p < 0.005. A change in the ASRM score was defined by more than 0 £ 0.5 SD (baseline).

206



6.6.6 Exploratory factor analysis (EFA)

The underlying dimensional structure of QIDS-SR16, ASRM AND EQ-5D-3L were
investigated together. The Horn's parallel analysis (Appendix Figure 1) indicated that
there are three factors underlying the 19 items and have an eigenvalue of greater than

one, explaining 83% of the total variance.

Table 6.8 presents the item loadings on each factor after the varimax rotation. Each
factor was composed of two to twelve items. The three-factor solution on the 19 items
indicated that almost all had significant loadings of above 0.4 on at least one of the
factors. The first factor included 12 items: all the original items of the QIDS-SR1s and
three items of the EQ-5D-3L. EQ-5D-3L dimension ‘depression/anxiety’ loaded
exclusively onto the first construct, but dimensions ‘self-care’, and ‘usual activities’

cross-loaded onto the third factor.

‘Appetite/weight changes’ (factor loading: 0.372) and ‘sleeping pattern items from the
QIDS-SR16 loaded poorly onto the first factor and had a high unique variance (>0.70),
indicating that these items are poor in explaining factor I. Factor Il included five single
loading items exclusively reflecting mania as measured by ASRM, implying no overlap
with other two constructs. Factor Il included EQ-5D-3L dimensions: mobility and
pain/discomfort that had strong single loadings and two cross loading items ‘self-care’,
and ‘usual activities’. The ‘usual activities’ had a higher substantive cross-loading
(>0.5) onto the first factor than the third factor. However, the ‘self-care’ item did not

load >0.5 on either of the factors, implying that it is a poor item.
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Table 6.8: Overview of factor loadings and uniqueness based on an exploratory factor

analysis with varimax rotation

Items Iltem description Factor Uniqu Eigen-
loading e-ness values
CONSTRUCT |
QSAD Feeling sad 0.880 0.216
QINTERST General interest 0.837 0.272
QSELFVU View of Myself 0.821  0.298
QCONCEN Concentration/decision making 0.794  0.350 6.28
EQS5D 5 Anxiety/depression 0.735 0.430
QENERGI Energy levels 0.725 0.381
QSUICID Suicidal ideation 0.712 0473
QPSYCHMO | Feeling slowed down/restlessness 0.665  0.485
EQ5D_3 Usual activities 0.572  0.447
QSLEEP Sleeping pattern 0.430 0.740
EQSD_2 Self-care 0.354 0.630
Qwrt Appetite/weight gain 0.337 0.844
CONSTRUCT Il
MALT2 Increased self-esteem 0.872  0.232
MALT1 Elevated mood 0.843 0.264
MALTS Psychomotor agitation (activity levels socially, sexually, 0.794 0.363
at home, work or school) ok
MALT4 Pressured speech 0.772 0.399
MALT3 Decreased need of sleep 0.556  0.665
CONSTRUCT IlI
EQSD_1 mobility 0.744 0433
EQ5D 4 pain/discomfort 0.657 0.534 1.15
EQS5D_2 self-care 0.495 0.630
EQ5D_3* usual activities 0.475  0.447

* Item is more strongly associated with construct |, bold factor loadings represent items that are poor observed measures of latent

constructs | and Il
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6.6.7 Confirmatory factor analysis (CFA)

A series of CFAs were also estimated. Table 6.9 provides the results of model fit
indices that describe the fit of different item factor models to the polychoric correlation
matrix among the items. The single unidimensional model was the worst fitting model
indicating a single factor could not describe the multi-dimensional concept among all
the included items. The standard two- and three-factor models fared better than the
single factor model, but did not reflect the association among target items as well as
the bi-factor models. In contrast, the bi-factor model demonstrated closer fit to the

observed data and therefore were examined in greater detail below.

Table 6.9: Confirmatory factor analysis, goodness-of-fit indices of five models

Model Items x? df CFI® TLP WRMR® RMSEA® RMSEA  RMSEA
lower CI  upper Cl

Unidimension 19 2842.1 152 0.682 0.643 5.915 0.119 0.115 0.123
al

Correlated 2- 19 665.84 151 0.939 0.931 1.763 0.052 0.048 0.056
factor

Correlated 3- 19 643.53 149 0.942 0.933 1.674 0.051 0.047 0.056
factor

Bi-factor 3- 19 385.95 133 0.971 0.962 1.191 0.039 0.034 0.044
factor

x2 chi-square fit statistic; df degrees of freedom; CFl comparative fit index; TLI Tucker-Lewis Index; WRMR
weighted root mean square residual RMSEA Root Mean Square Error of Approximation; Cl confidence interval

a: higher values indicate better model fit; b: <0.9 indicate better model fit; c: lower values indicate better
model fit

In the bi-factor model with three specific factors (Figure 6.9), 9 observed variables (d1
to d9) were used as indicators of the latent factor depression, five items (m1-m5)

represented the factor mania, and five observed variables (eql-eq5) reflected the
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latent construct health-related quality of life. The general psychological distress factor
explained the covariance among items of all the three scales while the domain specific
constructs explained the variance of the items within the three specific factors. The
observed indicators or items were presented in boxes, and latent constructs or factors
in circles. Relationships between variables are indicated by lines. A line with a single
arrow represents a hypothesized direct relationship between two variables, with the

arrow-tip pointing towards the direction of variable influenced by another variable.

Figure 6.9: A bi-factor CFA model with a general psychological distress factor

along with three factors representing three included instruments

N
Distress |

——
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All the depression items loaded poorly on the ‘depression’ specific factor but had
significant loadings ranging between 0.40 and 0.92 on the general distress factor. EQ-
5D-3L items mobility (eql) and pain/discomfort (eg4) had significant strong loadings
on its own HRQoL domain, but poorer loading on the general factor. Items ‘self-care’,
and ‘usual activities’ loaded reasonably on both specific and the general factor. The
‘depression/anxiety’ item (eq5), however, failed to load significantly on its own specific
factor, but had one of the highest loadings on the general factor. This indicates that
the eg5 item measured completely different aspects of the latent HRQoL in contrast
to other items of the same instrument (eql-eqg4); It had more similarity with the items

on the depression scale.

The estimated common variance (ECV) for this model was 58%, implying that the
common variance in all the items belonging to three scales was not sufficiently
explained by the general factor of psychological distress. Further, mania items display
no overlap with the general factor and taps into aspects beyond that measured by the
other two scales. Taken together, all depression items and three items from EQ-5D-
3L had overlap and stronger associations with the general psychological distress
factor than with their respective specific domains, implying that these items

demonstrated conceptual similarity.

6.7 Discussion

Despite the widespread use of the generic preference-based measure EQ-5D-3L in

measuring quality-adjusted-life-years for economic evaluations, its usefulness in
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severe mental illness has been challenged, and the evidence supporting its
appropriateness is limited. Further, it is not uncommon that only disease-specific
instruments are used to assess outcomes in mental iliness, thus precluding the
possibility of using cost-utility analyses to guide resource allocation among competing
disease priorities in publicly funded health-care systems (30). To address the above-
stated issues, this study explored a) the appropriateness of EQ-5D-3L in patients with
Bipolar Disorder by employing recommended methods of validation, and b) the
feasibility of ‘mapping’ disease-specific instruments used in Bipolar disorder onto EQ-

5D-3L by utilising exploratory and confirmatory factor analysis methods.

This study has demonstrated that the EQ-5D-3L is useful in measuring HRQoL in BD
patients who predominantly experience depressive symptoms, but is not sensitive
enough to detect changes in individuals with varying levels of mania, therefore not
reflecting the whole spectrum of the disorder. Results of both explanatory and
confirmatory factor analyses indicated that multidimensional measures of depression,
HRQoL and mania cannot be considered sufficiently unidimensional to allow mapping

estimation of health-related utility.

6.7.1 Appropriateness of the self-rated EQ-5D-3L in people with Bipolar

disorders

The assessment of validity of EQ-5D-3L in BD was challenging due to the complex
spectrum of symptomatology; the evidence on appropriateness was mixed. The

feasibility (completion rates) at baseline was 100% for all the three instruments.
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6.7.2 Reliability

Reliability is an important measurement property as it indicates the amount of errors
of the measurement. Reliability was quantified by ICCs which is a ratio of variability
between subjects to the total variability of all measurement in the sample. Thus, higher
ICCs reflects the lower variation of measurements within individuals (238). While, in
the individuals reporting remission the EQ-5D-3L showed good to moderate levels of
test—retest reliability across three out of four time-periods, it failed to demonstrate any
significant reliability in individuals who remained in active disease state across the
comparison time-points. On the other hand, the EQ-VAS scores indicated similar
moderate to good reliability in individuals under remission across two time-periods,
and also demonstrated ‘excellent’ reliability among patients with active disease in the
fourth time-period comparison (t9-t12). This relative difference in reliability could be

due to the small number of individuals in the active disease group.

Further, the lengthy average time interval between the repeated measures in this study
could have resulted in a change in people’s health status or the spectrum of patient’s
mania/depression symptomatology, thereby lowering reliability. So, despite staying in
the same active state, the symptomatology could be different resulting in more varied
responses to a multi-dimensional EQ-5D-3L instrument than to a uni-dimensional EQ-
VAS. Thus, the EQ-5D-3L seems to be moderately reliable, specifically in patients

under remission.
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6.7.3 Construct validity as reflected by convergent and Known-group validity
(KGV)

Correlations between the EQ-5D-3L and disease-specific measures indicated non-
existent to moderate Spearman rank correlation coefficients, with the relationship
between the EQ-5D-3L and the ASRM being 0.092, and that of between the EQ-5D-
3L and QIDS-SR16 being -0.64 . Importantly, correlations with both the disease-
specific measures were mainly driven by the anxiety/depression and to a lesser extent
by the ‘usual activities’ domain. This association is unsurprising as the
‘anxiety/depression’ item has a direct relationship to one of the fundamental diagnostic

criteria of BD.

The linear mixed level analyses revealed that EQ-5D-3L discriminates well between
the broad three different severities levels of depression as measured by the QIDS-
SR16; higher levels of depression sub-categories had lower EQ-5D scores. Although
the number of responses in each sub-group was smaller in the initially classified five
categories of depression, the KGV was also explored in the five sub-groups. The
results were significantly different (P<0.001) in each group with the EQ-5D scores of
0.88 for the euthymic category (no depression), 0.81 for mild depression, 0.69 for
moderate depression, 0.52 for severe depression and 0.40 for those with severe
depression, as assessed by the QIDS-SR16. The utility value for euthymic patients in

this study was similar to the average of the UK general population (0.86) (257).
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However, EQ-5D-3L failed to differentiate between different levels of mania as
measured by the ASRM, with the group without mania scoring 0.786 against 0.802 for
individuals with mania (P=0.859). Further analyses of what might be driving individuals
in manic health state overestimating their HRQoL indicated that people with mania
significantly reported lower depressive symptoms than those not in manic health state.
Interestingly, these adjusted EQ-5D-3L scores in the manic state were still lower than
that observed in the general population, implying the presence of residual depressive
or mixed symptoms. Considering the KGV of the EQ-5D-3L in both the depressive and
manic states together, there is limited evidence that the EQ-5D-3L has discriminative
ability across the entire spectrum of BD symptomatology. Nevertheless, the EQ-5D-
3L has demonstrated good construct validity in BD patients predominantly with
depression, and the findings are consistent with results from other research that have

substantiated the construct validity of EQ-5D-3L in depression/anxiety (258).

6.7.4 Responsiveness

Two measures of responsiveness, Effect size (ES) and standardised response mean
(SRM) were used to assess the ability of the EQ-5D-3L and the EQ-VAS to detect
clinically significant within-individual variability in a patient's condition. SRM is
considered a better measure of responsiveness as it is reliant on estimation of within-

subject variation (113).

The condition-specific QIDS-SR16 and ASRM instruments were chosen as clinical
anchors. As there is no minimal clinically important difference (MCID) reported for

these two scales, categorizations were based on the 0.5 SD criteria which correspond
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to the MCID observed across several condition-specific PROM (259) . On using the
QIDS-SR16 scale as a clinical anchor, in the patients reporting improved health, the
EQ-5D-3L index was moderately responsive in three out of four period-wise
comparisons, while in individuals with worsening symptoms, the EQ-5D-3L
demonstrated moderate to large responsiveness on two pair-wise comparisons. This
relative difference in performance could be due to the small sample of BD patients
who reported worsening or may be that patients value small improvements in health
more than decline. This asymmetry of responses has been reported in other disease

areas (244).

On the other hand, the results indicated that the EQ-VAS was more responsive (larger
SRMs, see Figure 6.8) to both improvement and deterioration of depressive
symptoms compared with the EQ-5D-3L in most of the pair-wise responsiveness
analyses. In particular, the EQ-VAS appeared to be more sensitive to change in
individuals whose depressive symptoms worsened with large SRMS across all the
pairwise comparisons. This apparent difference in responsiveness between the EQ-
5D-3L and the EQ-VAS could be because of general population’s relative
insensitiveness to change in BD patient’s reported EQ-5D-3L domains and thereby
result in under-estimation of population preference-based utility weights. Further, the
EQ-5D-3L descriptive system is limited by three levels of severity, whereas the EQ-
VAS provides a broader coverage of subjectively important HRQoL dimensions and
may be better placed to detect marginally perceived improvements at the individual

level (260, 261).
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Furthermore, the relatively lower responsiveness of the EQ-5D-3L might be as a result
of negatively skewed distributions and average ceiling effects >30 % across all time-
points; implying that these responses indicate ‘no problems’ in all domains resulting in
the best health state with a maximum utility or EQ-5D-3L index score of one. Ceiling
effects are considered acceptable below 15 % of responses, but EQ-5D-3L descriptive
system have shown to suffer from large ceiling effects (>15%) across several

diseases areas, thus leading to poor responsiveness (262).

The high ceiling effect observed in this study indicate that the EQ-5D-3L descriptive
system is not sensitive enough to discriminate between health states in patients with
varying disease severity over time; there are options that are too extreme for
participants to respond. For example, individuals in this study found it hard to choose
the higher options for ‘self-care’ item: from “no problems with self-care” to reporting “I
have some problems in washing or dressing myself” or even an extreme option of “|

am unable to wash or dress myself”.

On using the ASRM scale as a clinical anchor, it was noticed that the change in the
EQ-5D-3L index and the EQ-VAS scores for patients reporting improvement of mania
symptoms was significant and moderate in magnitude (SRMs) on two pair-wise
comparisons. In individuals who reported worsening of mania symptoms, the SRMs
for the EQ-5D-3L index and the EQ-VAS scores were significant and moderate in size
only at one occasion. However, all these changes were in the opposite direction,
implying that people who were in mania reported higher EQ-5D-3L index and EQ-VAS

scores and vice-versa. An appropriate measure of responsiveness requires that in
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participants who report an anchor-defined (i.e. ASRM) increase (or decrease) in case
severity, the parallel change in the EQ-5D-3L and the EQ-VAS scores should be
negative (or positive) (263). For example, individuals transitioning from mania to ‘no

mania’ should elicit positive increments in their EQ-5D-3L scores.

These findings suggest that in patients with BD, the EQ-5D-3L and the EQ-VAS may
be differentially responsive to depression and mania with clinically moderate
responsiveness in individuals who reported change in depressive symptomatology.
The unexpected direction of the EQ-5D-3L and the EQVAS responses in mania could
be due to the poor sensitivity of the instrument to differentiate different levels of mania;
the EQ-5D-3L includes questions that captures depression, but does not include any
dimension that measures mania. Even though individuals with manic symptoms
reported similar or higher EQ-5D-3L scores than those without mania, the index scores
were still impaired and lower than that observed in the general population; a finding

that was reported previously by few other studies (119).

Overall, this indicates that the EQ-5D-3L and the EQ-VAS scores are responsive to
grades of clinical deterioration or improvement in depression, with the EQ-VAS
outperforming the EQ-5D-3L. However, both instruments have problems in detecting

BD patients with improvement or deterioration in manic symptoms.
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6.7.5 Feasibility of ‘mapping’ disease-specific instruments used in Bipolar
disorder onto EQ-5D-3L

When applying EFA to explore conceptual similarity among the three instruments, it
indicated that these instruments were multidimensional in nature covering three broad
areas related to BD (i.e., depression, HRQoL, and mania). Importantly, the
“anxiety/depression” item of the EQ-5D-3L loaded exclusively onto to the depression
construct and the “usual activities” item had a higher loading under the depression
construct than the HRQoL construct. The mania construct only had items from ASRM
and did not have any significant loadings from items of other scales. Although CFA
provided support for the three-factor model over competing unidimensional and two-
factor solutions, the data fitted best into a bi-factor model. The bi-factor model with
three specific factors and a global psychological distress factor confirmed that as there
is no conceptual equivalence between the observed items, thus mapping is not
possible using EQ-5D-3L and disease-specific instruments measuring depression and

mania.

6.7.6 Evidence from other studies that explored appropriateness of the EQ-5D-

3Lin BD

The study results presented here are in line with previous work on the appropriateness
of EQ-5D-3L measuring HRQL in BD patients (please refer to Appendix 10) With
regards to Known-group validity, two of the studies found lower EQ-5D-3L scores in
individuals with BD than the general population (217, 264). Hayhurst et al (2006)

analysed baseline data of an 18-month randomised controlled trial study in the UK
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including patients with Bipolar disorder. They included disease-specific measures
completed in the same week of EQ-5D-3L completion. They found significant
differences in EQ-5D-3L scores across varying severity of depression as measured by
Beck Depression Index (levels of concomitant mania were excluded), with scores in
euthymic subgroup (n=76): 1.00, residual Symptoms subgroup (n=55):0.85, sub-
syndromal depressed group (n=40): 0.81 and depressed subgroup (n=33) 0.41. They

could not find any differences between different states of mania (265).

Similarly, Vojta et al (2001) found differences in EQ-5D-3L EQ-VAS scores among
Internal State Scale (ISS) defined mood states; EQ-5D-3L EQ-VAS scores showed a
rank order with scores similar for euthymic and manic/hypomanic states (EQ-
VASeuthymia=75.9 Vs EQ-VASmania=68.4, P=NS) but significantly lower for mixed
and depressed states (EQ-VASmixed=46.9 Vs EQ-VASdepressed=57,P=NS) (87). In
contrast, Saarni and colleagues (2010), did not find the EQ-5D-3L capable of
discriminating between different mood states (266). With regards to convergent
validity, all the studies reported moderate to large correlation between depression-
specific scales and EQ5D-3L, but small or no association with mania. None of the

studies reported on reliability and responsiveness.

6.7.7 Strengths and limitations:

Assessing validity, and appropriateness of instruments used to measure health
outcomes and quality of life is a complex task. In HRQoL research, there is no single

analysis or test that could unambiguously prove the validity of instruments. Instead,
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the process of validation consists of incremental accumulation of evidence that the
instruments are sensitive and that they measure what they are expected to measure
(113). The results of this study add to the limited body of evidence exploring the

appropriateness of EQ-5D-3L with respect to a particular disease.

This study was the second to assess the appropriateness of EQ-5D-3L on a group of
patients with a DSM-IV diagnosis of BD using similar criteria proposed by Brazier et al
including reliability, known-group validity, convergent validity and responsiveness
(237). Additionally, EFA and CFA were used in this paper to explore the feasibility of
‘mapping’ disease-specific instruments in BD onto the generic PBM EQ-5D-3L in line
with guidance from the MAPS (MApping onto Preference-based measures reporting

Standards) statement (250).

Nonetheless, there were also limitations to this study that need to be considered. The
data came from a randomised controlled trial of participants who were engaged with
their secondary care providers on an outpatient basis, this could limit the
generalisability of the validation results to primary care patients or individuals in the
community who may have a wider spectrum of disease symptoms. For example, The
QIDS-SR16 and ASRM scores were low indicating that the included patients were
relatively stable with few manic or depressive symptoms (Table 6.1). The relationship
between EQ-5D-3L and mania symptoms could have been different if more people
were included with increased severity of mania’hypomania. The study sample was
relatively small (n=119), but with 13 repeated measurements over time, the total

sample size of all the three measurements evaluated in this study increased to 1257
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out of a possible 1547 responses. Although the overall missingness was 18.7 %, the
use of repeated measures mixed modelling using maximum likelihood ensured an

optimal way of handling missing data (267).

Due to the lack of gold standard HRQoL measure for BD patients, for estimating test-
retest reliability of the EQ-5D-3L, and the EQ-VAS, the stable group was classified
based on clinical criteria employed in the main trial (236). Those individuals who
remained in stable health state were further classified into a) individuals under
remission (QIDS-SR16 total score >10 and ASRM>=6 at both time points) and b)
individuals in active BD state was based on patients having a QIDS-SR16 total score
>10 or ASRM>=6 at both time points. Thus, patients with the active disease could be
due to changes either in mania or depression. This clinical anchor of change may have
wrongly classified some individuals with divergent changes in either mania or
depression into the active disease sub-group and impacted the results. However,
mania/hypomania and depression phases are hallmarks of BD disease, and it is
challenging to tease out the HRQoL estimates of these stages separately or pool them

together (119).

Further, the choice of cut-off points for clinical anchors based on +0.5 standard
deviations (corresponding to the minimal clinically meaningful difference for patients)
used in responsiveness estimation was pragmatically motivated by the need to define
valid change categories with adequate numbers for analysis. The use of different
values may have led to different results. Given the small sample size and small number

of individuals who experience a change in their mental health symptoms, it is not
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uncommon, to find studies exploring the responsiveness of EQ-5D-3L in mental illness
by including all individuals who complete the instruments at both time-points without

using a clinical anchor (30, 233).

The main patient reported outcome data was captured primarily through SMS.
Although collection of EQ-5D-3L using SMS technology is not an approved method for
collecting EQ-5D data, studies have demonstrated that electronic measures are valid
for data collection in trials and routine health care settings(268). Further, research has
also indicated the importance of clinical outcomes data collection in mental health

including management of depression and bipolar disorder (35, 269).

6.8 Conclusion

In conclusion, this chapter found that there is some support that the EQ-5D-3L is
reliable, valid and responsive in individuals with primarily depressive symptoms of BD.
However, there is no evidence to support its validity to discriminate between different
levels of mania with poor responsiveness in individual who reported change in manic
symptoms. Given the mixed results, more evidence is required to use EQ-5D-3L for

conducting economic evaluation confidently across the BD spectrum.

Nevertheless, in patients primarily experiencing depressive symptomatology, EQ-5D-
3L can be utilised along with depression-specific measures to inform individuals,
families and their care providers about the effects of treatment on patient’s overall

functioning, well-being and day-to-day life. The mapping between disease-specific
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instruments (QIDS-SR16 and ASRM) used in BD and the EQ-5D-3L is not possible as

there is a lack of conceptual similarity among the three scales.

Given the complexity of the Bipolar disorder, its HRQoL implications was not
adequately captured by the five dimensions and three levels of the EQ-5D. This is an
important issue that needs to be explored further. However, what implication does

these results have on the economic case of BD?

The results of the construct validity imply that depressive symptoms in patients with
BD are more related to the dimensions “anxiety/depression” and “usual activities” of
the EQ-5D-3L, and they predominantly explained loss of HRQoL. Further, BD patients
with predominantly manic symptoms are less likely to respond appropriately to EQ-
5D-3L. This could be challenging for trials or interventions that aim to reduce
hospitalisations or improve outcomes in bipolar manic episodes by targeting
reductions in acute symptoms. Use of EQ-5D-3L as an outcome measure in such
circumstances may fail to detect such changes and could yield erroneous cost-

effectiveness results.

The latest guideline unequivocally recommend psychoeducation as the first line of
psychological treatment in the long-term management of BD (7, 270). The next chapter
draws on the previous chapters to conduct a cost-utility analysis (CUA) of a novel
structured psycho-education (five psycho-education sessions with a facilitator)
intervention for individuals who use remote mood monitoring in a UK healthcare

setting. This within-trial economic evaluation uses data from the OXTEXT-6 sub-study.
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As outlined in Table 6.1, the participant in the OXTEXT®6 trial were predominately
euthymic at the baseline. Further, most of the patients had predominantly depressive
symptoms. Nevertheless, as BD represents a continuum of both depressive and manic
symptoms, the results of any economic evaluation using the EQ-5D-3L in BD should
be treated with caution. Health economists and policy makers should take this
limitation on board and until the appropriateness of EQ-5D-3L or similar measure is
established, outcome measurement should include contextually validated clinical

instruments along with a suitable multi-attribute utility scale.
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Chapter 7: An economic evaluation of structured psychoeducation

program in BD patients using electronic mood monitoring

7.1 Introduction

Chapter 2 provided the clinical background to this thesis and highlighted that bipolar
disorder (BD) is a severe mental illness and a significant cause of morbidity. Chapter
3 and Chapter 4 provided the methodological background to this thesis. Chapter 4
reported the results of a literature review which identified a lack of evidence relating
to the cost-effectiveness of BD management strategies, in particular psychological
interventions. Based on available evidence, this chapter also highlighted the
challenges associated with conducting economic evaluations in BD, noting that
evidence generated without using utility measures may limit the ability of decision

makers to prioritise health interventions within and beyond mental health.

Chapter 5 presented the cost aspects of BD; the results of a cost-of-illness analysis
demonstrated that BD places an enormous burden on society. The total societal costs
associated with BD is largely driven by costs incurring outside health and social care
and are attributable to productivity losses. The chapter also explored relationships
between demographic and clinical characteristics and costs associated with
individuals with BD. It identified that worsening of self-reported disease symptoms was

associated with both higher healthcare costs and productivity losses.
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The economic case of BD cannot be made without choosing the appropriate outcome
instrument to measure health benefits. Chapter 6 looked at the outcome aspects of
BD. NICE guidelines for economic evaluations recommend the estimation of health
benefits based on generic preference-based measures of HRQoL such as EQ-5D-
3L(128). This chapter has shown that appropriateness of EQ-5D-3L is questionable
across the spectrum of BD symptomatology, especially in individuals presenting with

manic symptoms.

The chapters so far have highlighted the economic impact of BD in the UK, and
aspects related to the measurement of health outcomes in BD, but there is a critical
need for a better understanding of effectiveness and cost-effectiveness of
interventions that enables individuals and their families to manage the iliness. Chapter
7 draws on the previous chapters to bring together evidence on the costs and
outcomes associated with alternative treatment strategies in BD management. In the
UK, the published guidelines for treating BD emphasises offering patients
psychological interventions, including psychoeducation for the long-term management
of BD (270).Nevertheless, as Chapter 4 demonstrated, evidence on the cost-

effectiveness of different psychological approaches are still lacking (7).

There are different types of psychological interventions (such as psychoeducation,
cognitive behavioural therapy, family focused therapy, interpersonal and social rhythm
therapy etc.) as presented in Chapter 2. However, as Figure 7.1 illustrates, all of them

have overlapping elements and common goals of improving therapeutic alliance,
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increasing patient awareness, improving adherence, early identification of warning

symptoms, monitoring treatment response and planning relapse prevention (271).

Figure 7.1: lllustration of inter-relationship between psychological treatments in
BD

Psycho-education Family-focussed
/ \ therapy
Overlapping targets
Therapeutic alliance
Enhance adherence
Promoting patient awareness

Early identification of warning
symptoms

Monitoring treatment response
Planning relapse prevention

Cognitive behavioural Interpersonal social
therapy rhythm therapy

As a major mental health disorder, BD requires multi-disciplinary and long-term care
that places a significant burden on constrained NHS resources. It is therefore
important to identify robust patient-centred interventions which are not only clinically
effective, but also offer good value for money. This chapter furthers the evidence base,
by conducting an economic evaluation of a complex intervention that included a
structured psychoeducation program for individuals with BD using an electronic mood

monitoring platform.
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The chapter begins by briefly describing the trial, interventions, and outcomes
before explaining the economic evaluation methodology used in this study. Section
7.5 describes the analytical methods, before Section 7.6 presents the results. The

chapter ends with a discussion of these results.

7.2 The OXTEXT-6 study

The OXTEXT-6, a sub-study of the larger OXTEXT cohort research program as
detailed in Section 1.2 sought to assess the feasibility and subsequent application of
appropriate psychoeducation packages in adjunct with electronic monitoring tools to
identify a relapse prevention strategy for people suffering from Bipolar disorder. In this
context, a pragmatic randomised controlled trial (RCT) was undertaken to explore the
clinical and cost effectiveness of Facilitated Integrated Mood Management (FIMM)
compared with Manualised Integrated Mood Management (MIMM) after participation
in the OXTEXT-6 programme. Given that most often reported distal outcomes such
as relapse relatively require longer term follow up, this pragmatic trial was designed
to test the hypothesis that the FIMM approach would be more effective and cost-
effective compared to the MIMM strategy in reducing proximal outcomes as measured
by weekly measures of current self-reported symptoms through a remote mood

monitoring system (236).

7.2.1 Trial design

The OXTEXT-6 trial (Trial registration number: ISRCTN 67300357), was a two-group

pragmatic randomised controlled trial, where FIMM was compared against MIMM in
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the management of patients with bipolar disorder in the UK. Participants were
randomly recruited between April 2011 and December 2012 from the larger OXTEXT-
1 pragmatic longitudinal cohort study of patients with a confirmed diagnosis of BD who
attended psychiatric clinics in the Oxford Health NHS Foundation Trust (OHFT) and
participated in a user friendly SMS- or web-based remote mood monitoring system

called “True Colours” (TC) (www.truecolours.nhs.uk) (272).

Figure 7.2: Example “prompt” sent by the TC system to study participants

True Colours

oo QNS

IU's time to update your True Colours record.
Could you please complete the following questionnaires:

Mania (Altman)
Depression (QIDS)

Take the Questonnaires NoOw

Your True Colours is always available at:

nhups: /A

Al any ume you can complete your questionnaires, add
notes and ook at your record 1o monitor your symptoms,
look for patterns and discover what affects your
condition. Use True colours to turm better self-knowledge
INto better selif-management.

True Colours is an automated system. If you require
urgent professional help or are worried about your
answers to any of the gquestionnaires, it is important that
yoOou contact your health professional through your
normal route. However, if you have any problems using
the system you can contact the True Colours
administrator using the contact details below.

True Colours

Figure obtained from the main trial article (236)
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TC is a system of monitoring similar to paper based self-monitoring tools such as the
National Institute of Mental Health Life Chart Methodology (NIMH-LCM) and the
Clinical Monitoring Form which are used in clinical practise, but uses commonly
available technologies (SMS/‘texting’, E-mail or Internet) to help patients with bipolar
disorder to monitor their mood. Patients provide their weekly or more frequent
standardised self-report ratings of mood on scheduled prompts (an example of a
prompt provided in Figure 7.2) from the TC system which can then be automatically
charted onto a graph, on a secure online record, enabling patients and their clinicians

to oversee mood fluctuations and overall course of illness (35, 69).

Eligible criteria were: a) males and females aged over 16 years old, with a diagnosis
of BDI or BDII according to the DSM-IV-TR criteria, but not in a current mood episode,
b) current and reliable participation in TC mood monitoring for = 4 weeks (at least out
of 4 responses in the 4 weeks prior to invitation to participate), c) willing and able to
provide informed consent to participate in the study. Randomisation was stratified by
a) iliness type including BDI or BDII and b) severity of BD, i.e. whether patients were
in recovery or not at time of randomisation. The study received ethical approval by the

local Research Ethics Committee (Oxfordshire REC A, Reference: 10/H0604/13).

Further details on the main study design of this two-group pragmatic randomised
controlled trial, methods and results have been reported in detail in the main clinical
paper (236) This chapter reports an economic evaluation conducted alongside the trial

is described next.
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7.3 Interventions

The main intervention is called Integrated Mood Management (IMM) which is a
complex intervention that draws on established collaborative care models for long-
term ilinesses including depression (273). Individualised psychoeducation adapted
from evidence-based psychosocial treatments for BD forms the core element of IMM
(274). The IMM was developed into a manual which could be administrated by
facilitators (termed as FIMM) or self-administrated by patients (termed as MIMM) in
combination with weekly mood monitoring through TC. In addition to being on TC,
participants allocated to MIMM followed self-administered psychoeducation using a
manual and received standard care from their clinicians as per national clinical

guidance including pharmacological treatment and referral for other services.

FIMM consisted of standard care from clinicians, and additionally treatment facilitators
were expected to provide individualised psychoeducation involving five face-to-face
sessions (lasting around 50-minute per individual session) over a period of 12 weeks.
Each session covered different chapters of the manual: (1) identifying the relapse
signature; (2) reviewing risk and protective factors; (3) daily rhythm and sleep/wake
regulation; (4) the role of medications and substance/alcohol abuse; and (5) finalising
the mood management plan. Treatment facilitators were either clinical psychologists
or researchers working with the target population; they were trained specifically to
deliver the intervention within the integrated mood management framework, and
received regular support from a specialist in psychosocial interventions for BD and a

consultant psychiatrist.
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7.4 Outcome measures

7.4.1 Clinical Outcomes

The primary clinical outcome was group differences in self-reported depressive
symptoms using the Quick Inventory of Depressive Symptoms—Self Report (QIDS-
SR16) scale over a period of 12 months. It consists of 16 items, assessing the nine
DSM-IV criteria symptom domains. These items are rated on a four-point Likert scale,
ranging between 0 and 3, with an overall score ranging from 0-27; higher scores
indicating increased severity of depression (180). QIDS-SR16 is a contextually
validated patient-reported rating scale for depression used routinely for monitoring
disease status in BD (275, 276). Its psychometric properties have been established in
the UK primary care and it may also reliably measure depressive symptoms in

individuals with psychosis (243, 277).

Secondary outcomes included mood elevation measured by the Altman Self-Rating
Mania (ASRM) scale which consists of five items. The five items include mood, self-
confidence, sleep disturbance, speech, and activity level over the past week; items
are scored from 0-4, with higher scores indicating increasing severity of mania. ASRM
is one of the most widely used self-reported scales measuring symptoms associated
with mania and has demonstrated good psychometric properties in individuals with BD
(275, 278). In the literature, a cut-off point of less than or equal to 5 is indicative of
‘being not in a manic state’, whereas a score of greater than 5 indicates a ‘state of

mania’ (179).
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Participants provided weekly QIDS-SR16 and ASRM responses by answering text or

email prompts at www.truecolours.nhs.uk. Symptom scores were extracted from the

TC system for the week in which participants were randomised (WO0), and for the
subsequent 52 weeks (i.e. W1 to W52). These clinical outcomes were also used as
one of the stratification variables for randomised allocation (BD severity: high or low;
defined as four consecutive weeks with minimal or no mood symptoms — QIDS-SR16
< 10 and ASRM < 5). Other outcomes included the self-reported measures of
knowledge and behaviour relevant to the self-management of BD measured by
specifically designed questionnaire the ‘Oxford Bipolar Knowledge Questionnaire’
(OBQ) (236). The OBQ consists of 10 items each scored on a scale between 0-2,
higher scores indicating increased knowledge of BD mood management. OBQ was

collected at baseline and at 3 months and 12 months post randomisation.

7.4.2 Economic outcomes

Health-related quality of life was measured with the European Quality of life (EuroQol)
instrument EQ-5D-3L. The EQ-5D-3L is a five-item questionnaire representing the
dimensions of mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression. Items are marked on a three-point Likert scale: 1=no problem;

2=some problems; and 3=extreme problems (115).

The Investigating Choice Experiments Capability Measure for Adults (ICECAP-A) and
Oxford CAPabilities questionnaire-Mental Health (OxCAP-MH), both multi-

dimensional instruments that draw on Sen’s capability approach were used to assess
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a broader measure of wellbeing known as capabilities (279). The ICECAP-A is a self-
reported questionnaire consisting of 5 items with overall scores ranging from 0, which

reflects an absence of capability (or no capability) to 1, full capability(280).

The OxCAP-MH, a 16-item index is specifically tailored for mental health research.
Items are scored on a 1 to 5 Likert scale with higher scores indicating better
capabilities (281). Standardised overall scores range from 0-100, O reflecting no
capabilities and 100 reflecting full capabilities. Participants completed the EQ-5D-3L
and ICECAP-A questionnaires at baseline, 3, 6, 9 and 12 months, while OxCAP-MH

was completed at baseline and 12 months post-randomisation.

7.5 Economic evaluation

A cost-utility analysis was carried out for the year 2012/2013 from a societal
perspective. This included costs due to healthcare (NHS) and social care, personal
costs, productivity losses and informal care of patients. NHS costs included the costs
for delivering FIMM, primary care contacts, emergency Vvisits, outpatient and inpatient
visits, and medications. Personal costs comprised of travel costs to facilities, and costs
associated with any private treatment. Information was also collected from each study
participant on the time informal carers (e.g. family members and friends) provided
unpaid care and support. Table 7.3 summarises the methods for the economic

evaluation used in the base case analysis (the primary analysis).
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Informal care costs were estimated using the opportunity cost approach by attaching
the average cost derived from the average annual gross UK wage rate for 2012/2013
(average hourly salary) with the number of hours of unpaid work (186, 187).
Productivity losses including sick leave was calculated using the human capital
approach; the number of sick days was multiplied by the average daily cost of sickness

absence in the UK (184, 185).

Table 7.3: Summary of the features employed in the economic evaluation

Form of ili i '

e Cost-utility analysis for comparison between FIMM and
evaluation il

Perspective Societal

Timehonzon A within-trial analysis

Fapulation All randomised patients were included
Costs included e Primary care
in analysis « Emergency visits

e Inpatient and outpatient visits

e Medications

e Social care

e Private sector costs

e Unpaid informal care

e Productivity costs

e Intervention costs

Utility
measurement EQ-5D-3L (administered at baseline and at three, six,
(primary economic nine and twelve months follow-ups)
outcome)
Quality- QALYs were calculated using the ‘area-under-the-
adjusted life- curve’ approach that assume that patients’ utility
year (QALYs) changes linearly between utility measurements
AdJUStm"?nt Regression used to adjust quality-adjusted life-year
for baseline - - - : =

. calculations for differences in baseline utility
utility
Missing data

Multiple imputation
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Resource use data over the trial period of 12 months was collected prospectively using
self-reported questionnaires (a sample provided in Appendix 11) administered at 3,
6, 9 and 12 months follow-ups (covering the prior three-month time periods
respectively). Intervention costs of the psychoeducation interventions included the
costs of delivering FIMM to service-users to deliver the intervention (time of staff and
service users), administrative costs (time of staff required to organise event, follow-up
telephone calls) and self-study time for service users in both arms. The FIMM resource
use information was primarily gathered from facilitator’s diaries and self-reported data

(self-study time) as recorded by service users.

Participant-level annual mean costs were calculated by multiplying self-reported
resource use with service specific unit costs in British pounds sterling (£). Unit costs
were obtained from various recognised sources including the NHS schedule of
reference costs (2012-13) for secondary care (282), annual compendium of Costs of
Health and Social Care (2013) for primary and social care costs(283), and medicine

costs from the British National Formulary (284).

The incremental cost per additional quality-adjusted life-year at 12-month follow-up
was the primary economic outcome. Health state values obtained from the EQ-5D-3L
at each time-point were converted to utility scores using the standard UK EQ-5D-3L
tariff. Quality-adjusted life years (QALYs) were calculated using the ‘area-under-the-
curve’ approach. This method takes into account utility scores at each time point and

the duration between them while assuming linear trends between time points (109).
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7.6 Statistical methods

The primary economic analysis estimated the incremental cost-effectiveness ratio
(ICER), i.e. the difference in mean costs divided by the difference in mean QALYS,

between FIMM and MIMM over 12 months.

ICER = (CostFIMM- CostMIMM)/ (QALYFIMM- QALYMIMM)

The incremental analyses were undertaken using a regression framework. Cost
differences between interventions are presented unadjusted and adjusted for pre-
specified baseline variables including type of BD, BD severity, gender and age. The
models for QALY data are presented unadjusted and adjusted for baseline utility and
aforementioned baseline covariates (285). Discounting was not undertaken as the

time horizon of the study was only one year.

Uncertainty around the ICERs were estimated using a non-parametric bootstrap with
replacement technique to generate a joint distribution of incremental costs and
incremental QALYs. 1000 bootstrap replications of the differences in costs and QALYs
were generated to plot on the cost-effectiveness plane. Cost-effectiveness results
were also summarised within a net-benefit approach by estimating net monetary
benefit for each treatment arm and generating cost-effectiveness acceptability curves
by using patient specific net monetary benefits for a range of willingness to pay

threshold values (ceiling ratios) for an unit improvement in outcome (109).
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For the base-case, analysis was conducted as a “complete case analysis” where only
patients with available utility scores at all points and available costs were included. A
proper application of the intention-to-treat analysis is possible only when data is
complete. As a result of missingness observed in trial data, statistical analyses using
a ‘true’ intention-to-treat principle (ITT) was not feasible (286, 287). However, in line
with recommended guidelines, the intention-to-treat analysis was undertaken after

multiple imputation of missing data (further details in Sections 7.6.2) (166, 288).

7.6.1 Missing data

There was varying degree of missingness in both the cost and the outcome EQ-5D-
3L data due to some participants dropping out, failing to return questionnaires or
provide complete questionnaires. Complete 12 months EQ-5D-3L data were available
for 66 (55%) patients with data being complete for all participants at the baseline, 81%
(n=98) at three months, 83% (n=101) at six months, 74 %( n=90) at nine months and
68% (n=82) at 12 months. Complete cost data at all time-points were available for 69
(57%) participants, with availability at three months being at 81% (n=98), 81% (n=98)
at six months, 76% (n=92) at nine months and 65% (78/121) at 12 months. The joint
completeness of total costs and total QALY data over the 12-month time-point was

55% (n=66).
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7.6.2 Sensitivity analyses

Several assumptions were tested to address uncertainty in the results of the presented

economic evaluation.

a)

b)
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To consider the effect of missingness in data, multiple imputation using chained
equations was used to impute missing cost and outcome data. As both costs and
outcomes in the current dataset were skewed, predictive mean matching was used
to carry out multiple imputation to generate 100 imputed datasets by assuming that
data were missing at random (MAR). This assumption means that, given the
observed data, the reason for the missingness is dependent only on observed and
does not depend on the unobserved data. The multiple imputation models were
run separately for each treatment arm with common covariates being age, gender,
type of BD, BD severity and baseline EQ-5D-3L index score (289). In addition,
costs and QALYs at previous time points were also included to impute missing
costs and QALYs respectively. As in complete case analyses, intention-to-treat
(ITT) principle was followed to derive ICERs from the multiple imputed data set.
Each of the 100 imputed datasets was analysed separately and combined using

Rubin’s rules (290).

The impact of potential baseline differences in outcomes was adjusted by using
regression analysis (291). Parsimonious adjusted models were run both on
complete case analyses and imputed data after controlling for treatment arm,
baseline EQ-5D-3L score, age, gender and stratification variables used in the

randomisation (type of BD, BD severity).



c) The impact of extreme outliers of self-reported resource was explored by excluding
these and re-running base case analyses. A generalised box plot, that took into
account for the positively skewed distribution of cost data in the dataset, was used

to identify outliers (292).

d) Informal care, productivity losses, and personal costs including travel borne by
participants were excluded to provide a NHS and social care (third party payer)

perspective.

In total 15 different scenarios were explored including exclusion of outliers and multiple
imputation, multiple imputation of health and social care costs etc. The results are

provided in Appendix 12. All analyses were undertaken in STATA, version 14 (293).

7.7 Results

A total of 121 participants were recruited to the OXTEXT-6 trial, with 60 participants in
the FIMM arm and 61 participants in the MIMM arm. Disease status at baseline as
measured by the main clinical outcomes QIDS-SR16/ASRM scores and the economic
outcome EQ-5D-3L utility values did not differ statistically significantly between
groups. Furthermore, there were no significant differences in baseline characteristics
between the two treatment groups either (Table 7.2). Baseline characteristics were
also compared with the larger OXTEXT-1 cohort and were found similar to the trial

arms.
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Table 7.2: Demographic and clinical characteristics of participants

Characteristics of participants FIMM (60) MIMM (61) FIMM versus MIMM OXTEXT1-cohort (n=271)
Difference (P value)

Women (n, %) 42 (70%) 46 (75.4%) 0.05 (0.50) 184 (68%)

White-British (n, %) 54 (90%) 58 (95.1%) 256 (94%)

Type of BD (n, %)

BDI 39 (65.0%) 40 (65.6%) 0.005 (0.99) 171 (63.1%)

BDII 21 (35.0%) 21 (34.4%) 100 (36.9%)

Employment status, n (%)*

Employed/self-employed 26 (43.3%) 25 (40.9%) 2.70 (0.28) 136 (50.2)

In education 20 (16.7%) 5 (8.2%) 33 (12.3)

Unemployed/retired 24 (40%) 31 (50.1%) 102 (37.5)

Age at assessment (mean, SE) 45.4 (1.78) 43.2 (1.72) 2.17 (0.38) 40.4 (0.8)

Baseline clinical outcomes (mean, SE)

Baseline Altman score 3.00 (0.51) 3.36 (0.51) -0.356 (0.62) 3.5 (0.31)

Baseline QIDS-SR16 score 7.61(0.72) 7.23 (0.70) 0.377 (0.70) 9.9 (0.40)

Baseline Health economic outcomes (mean, SE)

EQ-5D index 0.87 (0.02) 0.86 (0.02) 0.006 (0.84) NA

OXCAPMH index 59.5 (0.88) 59.7 (0.83) 0.172 (0.89) NA

ICECAP 0.75 (0.02) 0.79 (0.02) 0.040 (0.27) NA

*The difference in trial arms tested by Pearson chi2 test statistic; FIMM: Facilitated Integrated Mood Management; MIMM: Manualised Integrated Mood Management
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7.7.1 Resource use and costs

Table 7.3 presents the average per patient resource use over the 12 months follow-
up based on the complete trial data for each resource use category. During the trial,
majority of participants used primary care and community mental health care services.
Around 70% of participants availed sick leave due to their illness or sought informal

care from their family or friends.

Table 7.3: Resource use by participants during the 12 months follow-up period

(Complete case analyses)

Resource use FIMM (n=36) MIMM (n=33) % using service
Mean (SE) Mean (SE)
General practitioner contacts 7.6 (1.5) 7.9(1.1) 97%
General practise nurse contacts 1.9 (0.5) 2.3(0.5) 65%
Community nurse contacts 0.6 (0.3) 0.2 (0.2) 15%
Community psychiatric nurse contacts 2.7 (1.1) 3.7 (1.5) 28%
Community drop-in centre visits 0.5(0.3) 0.3(0.2) 12%
Day centre visits 3.2 (2.0) 0.6 (0.5) 13%
Support group contacts 4.9 (3.8) 2.2 (0.9 25%
Ambulance call-outs 0.5(0.3) 0.2 (0.2) 13%
Accident & emergency visits 0.5(0.2) 0.2(0.2) 16%
Non- Mental health OP visits 2.9 (0.6) 1.3(0.4) 51%
Psychiatrist OP visits 5.2(0.7) 4.5 (0.7) 86%
Psychologist OP visits 2.4 (0.5) 3(0.7) 61%
Non- Mental health day care (days) 0.9 (0.6) 0.2 (0.2) 15%
Non-MH Hospitalization (days) 0.3(0.2) 0.1 (0.2) 10%
Mental health day care (days) 0.3(0.2) 0.2 (0.2) 6%
Mental health inpatient (days) 0.4 (0.3) 3.7(3.2) 10%
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PICU (days) 0.3 (0.3) 0 (0) 1.5%

Social care contacts 2.5(0.9) 5.6 (2.2) 35%
Other private contacts 7.7 (2.2) 4.9 (2.2) 50%
Travel (miles) 45.4 (10.7) 31.5(9.1) 99%
Sick leave (days) 39.7 (12.1) 29.6 (10.3) 67%
Informal care (hours) 499 (124) 425 (172) 71%

Table 7.4 presents the average per patient intervention-specific resource use over the
12 weeks intervention period based on the available case data for each resource use

category.

Table 7.4: Resource use related to the psychoeducation interventions (FIMM and

MIMM)

Intervention for the FIMM arm (n=59) Number Mean (SE) [95% Conf. Interval]

Number of sessions 59 44 (1.4 0-5
Average administration time (mins) 59 217 (23) 171 - 262
Average session time (mins) 59 253 (11) 231 -275
Total FIMM time (mins) 59 469 (28) 413 - 526
Travel for participants (miles) 59 43 (9) 25-60
Travel time for facilitators (mins) 59 79 (19) 41 - 117
Self-study time over 12 weeks (hrs)* 56 4.2 (0.41) 34-5
Follow up calls (mins) 59 76 (7) 62 - 90

Intervention for the MIMM arm

Self-study time over 12 weeks (hrs)* 49 75(1.5) 4.5-10.5

*This Resource use was reported by participants and the summary is based on available data over the intervention
period (12 weeks). The provided summary is for descriptive purposes and the final base-case analyses was
conducted on a complete-case basis.
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On an average, 82% of participants in the FIMM arm attended all their five sessions.
The average total time for delivering five FIMM sessions to each participant was 469
minutes (7.8 hrs); it included the time for actually running the sessions (253
minutes/4.2 hrs) and administration time (217 min/3.6 hrs) required for paperwork or
preparation. The sessions were followed up by phone calls for addressing any further
enquiries or concerns. The self-study time in the MIMM arm was 7.5 hours in

comparison to 4.2 hours in the FIMM arm over the intervention period (12 weeks).

The unit costs used in this chapter along with their sources of information are provided
in Appendix 12. The estimated mean cost per participant for the delivery of the FIMM
intervention was £772 (95% CI: £677-£866). This cost estimate included the travel
costs for both participants and facilitators. The costs for FIMM were primarily based
on FIMM diaries maintained by 9 facilitators who provided sessions to 60 FIMM
participants. A home-work or self -study time based on self-report was also part of the
intervention. As expected, FIMM intervention costs was statistically significantly larger

than the intervention costs for MIMM (difference: 642; P value=<0005) (see Table 7.5).

Table 7.5 details the costs for all resource use categories by treatment group over the
12 months follow-up. Overall, most of the costs were higher in the FIMM arm than
MIMM. However, a large difference was noticed in the mental health hospitalisation
costs, with costs higher in MIMM than FIMM, with an adjusted mean difference of
£1061 (P=0.312). This was largely due to one individual in the MIMM group, who
reported length of stay of 106 days. On removing this extreme case, the adjusted cost

difference reduced to £183 (P=0.576)
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Table 7.5: Estimated mean costs per patient per year (£, 2012-13 values) based on complete data

Type of costs

FIMM, n (33)

MIMM, n (33)

FIMM versus MIMM

Adjusted FIMM versus
MIMM*

General practitioner

General practise nurse
Community (comm) nurse
Comm psychiatric nurse
Comm drop-in centre
Day centre

Support group
Ambulance

Accident & emergency
Non-MH OP

Psychologist OP

Psychiatrist OP

Non-Mental health day care

320 (202 - 438)
25 (12 - 37)

10 (-3 - 24)
104 (17 - 192)
18 (0 - 36)

111 (-20 - 241)
168 (-93 - 429)
48 (-8 - 104)
58 (2 - 113)
277 (154 - 400)
126 (66 - 186)
315 (231 - 400)

512 (-35 - 1059)

332 (244 - 421)
31 (18 - 44)
3(0-6)

146 (20 - 272)
9 (-4 - 23)

20 (-16 - 55)
75 (14 - 136)
17 (-7 - 42)

28 (-7 - 63)
145 (43 - 256)
169 (86 - 252)
274 (180 - 369)

100 (-53 - 253)

-13(-87-125; 0.77)
-6 (-13 - 20; 0.68)

7 (-8 - 26; 0.21)

-42 (-61-171; 0.90)
9 (-17 - 70; 0.23)

91 (-30 - 264; 0.12)
93 (-398 - 155; 0.38)
31 (-25 - 104; 0.22)
30 (-36 - 95; 0.25)
132 (-27 - 274; 0.10)
-43 (-56 - 141; 0.39)
41 (-165 - 83; 0.52)

412 (-168 - 992; 0.16)

-8 (-89 - 123; 0.81)
-6 (-13 - 20; 0.72)

7 (-6 - 29; 0.21)

-44 (-62 - 193; 0.90)
10 (-15 - 72; 0.20)
95 (-26 - 268; 0.10)
95 (-403 - 154; 0.38)
32 (-24 - 105; 0.21)
32 (-34-97; 0.22)
140 (-17 - 297; 0.08)
-38 (-59 - 135; 0.44)
50 (-168 - 68; 0.39)

405(-180 - 990; 0.17)
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Non-Mental Health
Hospitalisation

Mental health day care

Mental health inpatient

PICU

Drug costs
Social care
Other private
Travel

Sick leave

Informal care

Intervention costs

Healthcare costs

Societal costs

318 (-87 - 723)

40 (-13 - 92)

153 (-39 - 346)

173 (-178 - 523)
282 (111 - 453)
45 (0 - 90)
425 (130 - 720)
62 (7 - 116)

3689 (1405 -
5973)

7960 (3940 -
11980)

772 (677 - 866)

3819 (2599 -
5039)

15999

227 (-136 - 589)

20 (-20 - 60)

1265 (-1000 -
3530)

0 (0 - 0)

95 (52 - 139)
154 (-20 - 327)
217 (28 - 405)

46 (6 - 86)

2753 (796 - 4711)

6780 (1191 -
12368)

130 (65 - 194)

3087 (655 — 5518)

13036

91 (-798 - 373; 0.74)

20 (-92 - 40; 0.44)

-1112 (-3243 - 1020;
0.29)

173 (-187 - 532; 0.34)
187 (6 - 367; 0.04)
-109 (-61 - 272; 0.21)
208 (-143 - 559; 0.21)
16 (-10 - 29; 0.32)

936 (-3775 - 2454, 0.67)

1180 (-5492 - 7852;
0.72)

642 (528 — 756 ;< 0005)

732 (-1869 - 3334, 0.58)

2963 (-6138 - 12064;
0.51)

80 (-797 - 381; 0.77)

22 (-93 - 38; 0.41)

-1061 (-3201 - 1079;
0.31)

176 (-186 - 538; 0.33)
190 (8 - 372; 0.04)
-106 (-65 - 276; 0.27)
210 (-129 -570; 0.21)
18 (-30 - 9; 0.30)

1148 (-3,813 - 2,125;
0.57)

1208 (-5525 - 7941;
0.72)

641 (526 — 756 ;< 0005)

808 (-1795 -
0.537)

3411;

3248 (-12544 - 6047;
0.488)

*adjusted for baseline EQ-5D-3L utility
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In the medicines category, broadly, there were six classes of drugs that were
prescribed over a period of one year including anticonvulsants, antipsychotic,
antidepressants, lithium, anxiolytics and hypnotics. At the 12th month time point, large,
but statistically insignificant differences were noticed in prescription uptake for
anticonvulsants (FIMM: 47.7% Vs MIMM: 31.6%, diff: 16.1%, P =0.137),
antidepressants (FIMM: 36.3% Vs MIMM: 26.3%, diff: 10.0%, P value=0.329), and
lithium (FIMM: 40.1% Vs MIMM: 26.3%, diff: 14.6%, P value=0.165). There was no
difference in the average number of medicines used at the baseline (2.03 in FIMM Vs
1.70 in MIMM, diff: 0.33, P=0.085). After adjusting for the pre-treatment mean number
of medicines as a covariate and treatment as an independent variable, the mean
number of medicines decreased in both arms (1.77 in FIMM Vs 1.63 in MIMM, diff:
0.14, P=0.190) at the 12-month time-point. Although the mean number of drugs
consumed did not differ in both arms, the annual drug consumption costs were
statistically higher in FIMM versus MIMM, with an adjusted mean difference of £190

(P=0.04).

In both groups, informal care and productivity losses, represented the largest burden
on individuals with BD (Figure 7.3). Costs due to sickness absence was higher in
FIMM with adjusted cost-difference of £1148 (P=0.57). Informal care costs were also
higher in FIMM than MIMM, with adjusted cost difference of £1208 (P=0.72). The
overall pattern of resource use was slightly higher in FIMM than MIMM, with the
estimated annual mean costs per participant in the FIMM group at £15999, which was
£2963 more than in the MIMM group (P=0.509). This difference was not statistically

significant after adjustment for baseline EQ-5D-3L utility values.
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Figure 7.3: Distribution of costs in treatment arms

Annual distribution of costs in individuals with BD by major sub-categories

FIMM MIMM
0.3%

B

_ Social care costs _ Personal costs _ Social care costs _ Personal costs
_ Healthcare costs _ Indirect costs _ Healthcare costs _ Indirect costs

Graphs by Randomisation Result

*Personal costs in Figure 7.3 include costs for private treatments and travel costs; indirect
costs include productivity losses and informal care costs

7.7.2 Outcomes

Table 7.6 reports data on the main economic outcomes. EQ-5D-3L utility values
showed a decline, while self-reported visual analogue scores showed improvements
in health status over time in both groups, but the difference was not statistically
significant in either cases. After adjusting for baseline EQ-5D-3L- utility values, an
insignificant difference of -0.0142 (95% CI —0.04 to 0.07) in the QALYs was noted over
12 months (see Table 7.7). No statistically significant difference was noted in ICECAP-
A scores across any time-point. However, OXCAP-MH index showed a statistically
significant adjusted difference of -3.8 (95% CI —6.2- -1.4, P=0.002), with the MIMM

group indicating higher capabilities at the 12 months follow-up.
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Table 7.6: Summary statistics and difference in outcomes between interventions at each time-point based on complete case

analysis (FIMM, n=33; MIMM, n=33)

Economic outcomes FIMM (n=33} MIMM n (33} Mean difference (Cl; p-value} Adjusted* mean difference (Cl; p-value}
EQ-5D-3Lindex 0  0.87 (0.02)  0.86 (0.02)

EQ-5D-3Lindex_3  0.79 (0.04)  0.82 (0.03) -0.025 (-0.12 - 0.07; 0.59) -0.026 (-0.11 - 0.06; 0.54)
EQ-5D-3Lindex 6  0.83 (0.03)  0.81 (0.03) 0.017 (-0.07 - 0.10; 0.69) 0.005 (-0.08 - 0.09; 0.90)
EQ-5D-3Lindex_9  0.83 (0.03)  0.85 (0.03) -0.018 (-0.10 - 0.04; 0.66) -0.018 (-0.09 - 0.06; 0.63)
EQ-5D-3L index_12  0.82 (0.03)  0.84 (0.02) -0.02 (-0.10 - 0.06; 0.64) -0.025 (-0.10 - 0.05; 0.53)
ICECAPO 0.75 (0.02)  0.79 (0.02) -0.040 (-0.11 - 0.02; 0.22)

ICECAP3 0.74 (0.03)  0.75 (0.03) -0.011 (-0.09 - 0.07; 0.80) 0.013 (-0.06 - 0.08; 0.72)
ICECAP6 0.77 (0.03) 0.77 (0.03) -0.001 (-0.08 - 0.07; 0.98) 0.012 (-0.06 - 0.09; 0.74)
ICECAP9 0.76 (0.03)  0.79 (0.03) -0.023 (-0.10 - 0.05; 0.55) -0.005 (-0.07 - 0.06; 0.89)
ICECAP12 0.76 (0.03) 0.81 (0.03) -0.043 (-0.12 - 0.03; 0.27) -0.035 (-0.10 - 0.03; 0.29)
OXCAPMH index0 59.5 (0.9) 59.7 (0.8) -0.17 (-2.6 - 2.2; 0.89)

OXCAPMH index12 58 (1.2) 61.4 (1.1) -3.39 (-6.6 - 0.15; 0.04) -3.83 (-6.2 - -1.4; 0.002)

*The difference at 3, 6,9,12 months is adjusted for respective baseline scores
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7.7.3 Cost-utility analysis

Base case analysis

Based on the complete case analysis, the FIMM group cost an additional £3028 costs
than the MIMM arm and QALY scores were 0.002 points worse over 12 months,
indicating that FIMM is strongly dominated by MIMM. Table 7.7 presents data both on
unadjusted and adjusted cost/effects differences in aggregated and disaggregated
manner. The results of the ITT analysis post multiple imputation is also presented in

the same table for comparison.

Figure 7.4 illustrates the scatterplot of 1000 bootstrapped replicates of incremental
costs and incremental QALYs on the cost-effectiveness plane. The point estimate is
in the north-west quadrant, implying that FIMM on average is costlier and less effective
than MIMM. After adjusting for covariates, the likelihood of FIMM being dominated by
MIMM increased to 56%. The corresponding cost-effectiveness acceptability curve in
Figure 7.5 suggests that at a willingness-to-pay threshold of £20000, there is only a
27% (adjusted probability: 25%) probability of FIMM being cost-effective in comparison
to MIMM. Increasing the ceiling ratio (up to £500,000) did not increase the adjusted

probability of FIMM being more cost-effective beyond 28%.
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Table 7.7: Cost-utility analyses for FIMM versus MIMM

Base case Total costs (SE) Total QALYs over 12 months Point ICER Probability that FIMM is:
(complete case estimate
analysis) [quadrant]
Analysis FIMM MIMM Difference, Cl, P | FIMM MIMM Difference, More Less Dominant Dominated cost-effective at
value Cl, P value effective costly £20 000

A. ITT, no | 15999 13036 2963 (-6138 - 0.826 0.828 -0.002 -1481500 45.8% 26.5% 18% 45.4% 27.4%
adjustment for | (3234) (3200) 12064; 0.510) (0.026) (0.027) | (-0.08-0.073; Dominated
covariates 0.956) [NW]
B. ITT, adjusting | 15996 12748 3248 (-6047 - 0.821 0.833 -0.013 -249846 30.6% 24% 12% 57.4% 23.2%
for covariates (3178) (3319) 12544, 0.488) (0.026) (0.027) (-0.07 - 0.04; Dominated

0.659) [NW]
Post Multiple Total costs (SE) Total QALYs over 12 months Point ICER Probability that FIMM is:
Imputation estimate

[quadrant]
Analysis FIMM MIMM Difference FIMM MIMM Difference More Less Dominant Dominated cost-effective at
effective costly £20 000

C. ITT, no 19550 12043 7507; (-666 - 0.828 0.835 -0.008 (-0.06- Dominated 38% 2% 1.3% 61.3% 2.3%
adjustment for (3646) (1959) 15680; 0.071) (0.022) (0.018) 0.05; 0.783) - 938375
covariates [NW]
D. ITT, 19956 11644 8311; (127 - 0.826 0.838 -0.012 (-0.06 - Dominated 22% 1.9% 0.7% 76.8% 1.9%
adjusting for (2952) (2788) 16495; 0.047) (0.017) (0.015) 0.03; 0.596) -692583 [NW]
covariates
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Figure 7.4: (a) Cost effectiveness plane of unadjusted bootstrapped net cost and QALY pairs (complete case analysis); (b)
Cost effectiveness plane of adjusted bootstrapped net cost and QALY pairs

Cost-effectivess plane
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Figure 7.5: Cost effectiveness acceptability curve (complete case analysis), FIMM Vs MIMM

Cost-effectiveness acceptability curve
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b)

7.7.4 Sensitivity Analyses

In total, 15 different scenarios were explored and the results are presented in a table

in Appendix 12.

The base case analyses were undertaken with 45% missingness in both cost and
QALYs at the 12-month time-point. In a sensitivity analysis, multiple imputation was
undertaken both for missing cost and outcome data. This resulted in an unadjusted
incremental cost of £7506 (P=0.071) and a differential QALY loss of 0.008 (P=0.783),
indicating that FIMM is less effective and more costly than MIMM. On plotting 1000
bootstrapped pairs of incremental costs and QALYs (see Appendix 13), the chance
of FIMM being dominated by MIMM was 61%, while the probability of FIMM being

cost-effective at £20,000 was 2% (see Appendix 14).

Parsimonious models using regression framework while adjusting for baseline
covariates were also analysed and the conclusions were the same as for unadjusted

analyses (see Appendix 15).

Three individuals were identified as extreme outliers in the dataset. Two of them were
from FIMM group; one of them used 192 days of sick leave with 3328 hours of
information, while the other availed 280 days of sick leave and 1989 hours of informal
care. The third individual was from the MIMM group and utilised 14 days of sick leave
and 5200 hours of informal care. On excluding these three individuals and undertaking

the same base case scenario, it was found that the incremental societal cost reduced
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d)

from £2963 in the base case to £1712 and there was an incremental QALY gain of
0.014 QALYs. The ICER was £122286 per QALY (north-east quadrant of cost-
effectiveness plane) with a 32% probability of FIMM being cost-effective at a
willingness to pay of £20,000 per QALY. However, repeating the analysis using a
parsimonious regression model yielded a negative ICER point estimate in the north-
west quadrant (similar to the base case analysis) with a 29 % probability of being cost

effective at £20000.

Repeating the analysis with estimated mean costs for NHS and social
care (third party payer perspective), a broadly similar pattern of resource use across
both interventions were observed with an incremental cost of £1118 (-1582 - 3817;
P=0.411) and QALY loss of 0.013 QALYs (-0.07 - 0.04; P= 0.659) yielding a negative

ICER of 486109 with a 25 % probability of being cost effective at £20000.

All the other scenarios (see Appendix 12) indicated similar results implying that FIMM

was dominated by MIMM.

7.8 Discussion

In the UK, BD affects one percent of the population and accounts for around £5.14
billion annually to the society (294). Although the mainstay of BD management is an
appropriate use of pharmaceutical agents, the results of previously published studies

and existing guidelines unequivocally advocate adjunctive psychological interventions
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to achieve greater improvement in clinical outcomes and quality of life in BD patients

than pharmacological treatment alone (33, 271, 295, 296).

This is one of the first studies to explore the cost-effectiveness of a complex
intervention including individual psychoeducation and electronic mood monitoring in
the management of bipolar disorder in the UK. From a broad societal perspective,
FIMM involving five sessions of psychoeducation was no more effective than the
manualised integrated mood management and more costly, and is therefore not cost-
effective. Overall, there were no statistically significant differences between treatment
arms in the use of health and social care resources during the 12 months of

assessment except the costs for intervention itself and medicines.

Even though the overall medicine consumption decreased in both arms over the trial
period, the proportion of main drugs used in BD including anticonvulsants, lithium and
antidepressants were higher in FIMM. Further, a statistically significant increase in
medication costs was found in FIMM patrticipants; this could be due a combination of
higher medicine burden and also consumption of higher proportion of costlier
medicines. For example, 8 out of 9 participants who reported Aripiprazole (a second-
generation antipsychotic) use at the end of 12 months’ time-point belonged to FIMM.
Cost of one year treatment with Aripiprazole is around £2714, but the costs are
expected to decrease following the introduction of generic versions of Aripiprazole in

the near future and can lead to considerable cost savings (297).
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Indirect costs including productivity losses due to sickness absence and informal care
accounted for 71% of societal costs in the FIMM group, while in the MIMM group it
amounted to 74% of total costs. However, these differences were not significantly

different from each other.

Analysis of primary economic outcome, QALYs, further emphasised the lack of
evidence in favour of FIMM. Over a period of one year, the individuals under the FIMM
arm had lower incremental QALYs than the MIMM arm (Diff:-0.002, P= 0.961).
Sensitivity analyses of ICERs resulted in MIMM being dominant in all but one scenario
where extreme outliers were excluded. The cost-effectiveness acceptability curves
indicated that the probability of FIMM being cost-effective remained less than 35%,

regardless of chosen scenario.

7.8.1 Strengths and Limitations

This was a within-trial economic evaluation along with a complex RCT of a complex
intervention that included patients using remote mood monitoring. Chapter 3 and
Chapter 4 highlighted the elements of an economic evaluation and provided key
suggestions for conducting a trial-based economic evaluation in the context of a
mental illness. Drawing information from previous chapters, the economic evaluation
was undertaken as per good reporting practises (166). Multiple scenarios were
explored through sensitivity analyses and uncertainty in the cost-effectiveness ratio

was analysed using the nonparametric bootstrap approach (298).
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The sample size of 121 individuals in the current study was greater than the average
number of participants (n=86 in both arms) enrolled in similar trials of psychological
treatments in BD (299). Data on resource use were collected every three months from
self-reported interviewer administered questionnaires. Despite the comprehensive
nature of resource use assessment, missingness of up to 45 % of data was found in
costs and outcomes. This is a major challenge for analysis in mental health clinical
trials which often report missingness up to 50% of data (299, 300). Although
missingness was handled appropriately using multiple imputation, the assumption of
missingness at random cannot be verified. The pattern of dropouts or missingness
may be related to disease severity, therefore implying missing not at random (MNAR)

(288).

Although the trial compared two different types of psychoeducation, this was a
complex intervention that included patients using remote mood monitoring. The costs
for mood monitoring system was not included as their costs were common in both
arms. Ideally, there is a need to separate the costs and effects of the components of
a multi-component intervention, but it was not possible in this trial. However, the
compliance with the remote mood monitoring was compared by estimating the
proportion of weekly QIDS responses sent over 52 weeks and found no difference
between the treatment arms (76% Vs 69.9%, diff:7.1%, P=0.168). Nonetheless, the
use of remote mood monitoring and an active comparison group may have reduced

the differences in the chosen interventions.

As is the case for many non-pharmacological behavioural interventions, it was

challenging to identify an appropriate treatment-as-usual control group (301-303). A
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variant of usual care, an “enhanced usual care” in the form of manualised integrated
mood management was adopted as a control in this trial. MIMM received care as
usual along with a manual for integrated mood management. This degree of
enhancement was minimal and systematically chosen to mimic the routine care that
the participants would anyway receive in the form of patient booklet if they were not
involved in a RCT(304). However, at the same time, studies have argued that in
pragmatic trials of psychological interventions, other forms of treatment-as-usual
control groups such as a wait-list control group or control group with no information
should not be employed as they do not control the placebo effects or non-specific

effects of a therapeutic relationship (305, 306).

Participants included in this trial were randomly selected from a larger cohort of
patients using remote mood monitoring and attending clinics in Oxfordshire and
Buckinghamshire; this can affect the external validity of the study. However,
systematic mood monitoring has been an integral component in the long term
management of BD in the form of mood diaries, clinical monitoring forms and other
paper based self-monitoring tools (36, 69). Mobile phone-based self-monitoring is not
unique to the field of BD, and have showed promising results in long term disease

management of other chronic diseases (307).

The findings of this economic analysis are consistent with the clinical study of this trial,
which failed to find any difference in the main clinical outcomes over the 12 months
follow up period. This could possibly be explained by the shorter duration of
intervention (five sessions) in comparison to the average number of sessions ranging

from 13 to 15. Nevertheless, it was also noted in the main trial that the knowledge
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level as measured by the OBQ questionnaire showed greater increase in FIMM at the
3 month follow-up point, but this difference in knowledge scores was not sustained
and the score converged at the 12 month time point (236). It is hypothesised that
psychoeducation may increase the knowledge about management of iliness including
identifying warning symptoms of relapse, drug adherence and seeking prompt care
(308). A recent systematic review of 16 psychological trials found a lack of evidence
for individual-based psychoeducation programs but indicated that group
psychoeducation appears to be effective in preventing relapse in bipolar disorder. At
the same time authors recommended further research on individual psychoeducation
as it is currently recommended by the NICE guidelines in the long-term management

of BD (7, 299).

However, the mediating mechanism through which psychoeducation influences
preference based health related quality of measurements is unclear. To complicate
things further, as Chapter 6 highlighted, it is challenging to know whether the EQ-5D-
3L is sensitive enough to capture potential health benefits in individuals with BD. The
relative lack of sensitiveness of EQ-5D-3L to clinical change could have diluted the
differences between the two arms. The other economic outcome used in this study
such as the ICECAP-A was similar across the time-points in both arms. The OXCAP-
MH showed minimal difference at the 12" month time-point, but it is not sure whether
that difference is clinically relevant. Further, OXCAP-MH is not a preference-based

generic measure, thereby limiting its role in economic evaluation (281).
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7.8.2 Existing literature

Despite+ the above limitations, to the best of my knowledge this study presents the
only evidence of the cost-effectiveness of a facilitated individual-based
psychoeducation for a pragmatic sample of individuals with BD in the UK. One similar
study in the UK reported a cost-effectiveness study of adjuvant cognitive behavioural
therapy (CBT) based on a randomised controlled trial. The study did not estimate
QALYs, but reported “bipolar free day” as an outcome; it indicated that adjuvant CBT
is a cost-effective treatment option for preventing relapse in patients with BD (145).
However, the usual care was poorly defined and it was difficult to conclude with which

concomitant pharmacotherapy CBT would work best.

There were two other collaborative intervention studies based in the United States
that explored the costs and effects of multicomponent interventions (147, 148). Bauer
et al (2006) conducted a costs consequence analysis in patients with BD in a veteran’s
health care setting based in US, reported that collaborative care provides 4.5
additional weeks free of Manic episodes at no extra cost. The components of the
program included a) Support to providers in the form of reference manual b)
Structured group psycho-educational program c) Facilitated feedback by nurse care
coordinator. Simon et al (2006) conducted a cost-effectiveness analysis in patients
with having any diagnosis of bipolar spectrum disorder (bipolar disorder type | or type
I, schizoaffective disorder, or cyclothymia) in a managed care organisation based in
US setting. The interventions consisted of a) Care coordination b) structured monthly
telephone calls c) Feedback to the mental health treatment team d) Structured group
psycho-educational program. They reported that at an incremental cost of $1251,

people who were subjected to collaborative care had 5.5 additional weeks free of
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severe manic symptoms than the control group. Even though both studies provide
economic evidence for collaborative care, the applicability of results is limited to the

study settings and type of health care structure.

7.9 Conclusion

There is a high societal burden of BD in the UK; as per NICE guidance, psychological
interventions that has been developed specifically for BD should be offered
concomitantly with pharmacotherapy as first-line treatment for adults in the longer-
term management of the disorder (7, 294). However, the evidence for effective
psychological treatments is scarce and that for cost-effectiveness is almost non-
existent in the UK setting (270, 309, 310). The current trial was designed to fill the gap
in the evidence for BD management in secondary care settings, and to test the
hypothesis that FIMM strategy is more effective and cost-effective than the alternative

MIMM.

The findings reported in this chapter indicate that using FIMM with five sessions
(relative to MIMM) for managing BD in is unlikely to be cost-effective. A
psychoeducational intervention with an increased number of sessions over a longer
time horizon or a trial comparison with a group psychoeducation could be explored for
future research. At the same time, there was high compliance with remote mood
monitoring and provision of integrated mood management in the form of a manual in
addition to usual care was the dominant strategy to improve outcomes over a period

of 12 months. Given the increasing importance of self-management in chronic iliness,
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this line of research may be of considerable importance in the field of public mental

health.

The aim of this chapter was to provide economic evidence for the NICE recommended
psychoeducation program and inform rational decision-making given scarce health
care resources. Chapter 8 concludes this thesis by considering all the evidence

presented in this chapter and previous chapters.
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Chapter 8: Discussion and conclusions

8.1 Introduction

The overall aim of this thesis is to contribute to mental health economics by providing
economic evidence to relevant policy and methodological questions relating to the
management of Bipolar disorder (BD) in the UK, which have been recognised as

important in the current literature.

The purpose of this discussion chapter is to present an overview of the research
findings followed by a discussion of the challenges observed during this research.
Subsequently, contribution to the literature and relevant policy implications are put

forward. Finally, directions for future research will be suggested.

8.2 Overview of thesis findings

Bipolar disorder (BD) is one of the leading causes of disability worldwide. BD is chronic
in nature with frequent recurrences that could have a debilitating impact as well. It
can occur at any age, but typically the diagnosis is made in early adolescence or
adulthood, implying that BD has profound implications on this population over several
decades. Patients with BD not only have significantly higher rates of medical co-
morbidities such as anxiety disorders, attention-deficit hyperactivity disorder,
metabolic syndrome, and substance abuse disorder but also experience higher rates

of suicide attempts. People with BD die on average 10-15 years earlier than the
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general population, with a substantial proportion of these deaths attributed to

avoidable risk factors and co-morbid cardiovascular diseases.

The life course of BD is poorly understood, and patients are heterogeneous in their
symptoms and signs. The disease has no cure, and its natural history follows a
protracted waxing and waning course with frequent relapses, making the
management of BD a massive challenge. However, this challenge is compounded by
the frequent misdiagnosis of BD as unipolar depression with an extended delay of up

to ten years in its diagnosis.

In current times of constraining healthcare budgets, the economic case of a disease
plays a crucial role in shaping public debate and concern and leverage policy
decisions. It is vital to understand the relative burden of iliness on the society so that
appropriate investments are made to identify cost-effective interventions and
implement health policy decisions to achieve maximum social benefit. This is
particularly important in the case for BD, where there is a sheer dearth of evidence-
base on the prevalence of disease, its costs, the relevance of outcomes to capture

health benefits, and cost-effectiveness of management strategies in the UK.

Chapters 1 to 3 provided the background, rationale, clinical and economic framework
required to understand the methods proposed in the following chapters that explored
aspects of the health economics of BD that are pivotal for priority setting and decision

making. These elements included a systematic review and critical appraisal of the
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existing economic evaluations in BD, the economic burden of BD in the UK, including
the factors that are associated with the distribution of costs within and beyond the
health sector, and appropriateness of the widely used EQ-5D-3L in quantifying health
benefits in BD. Drawing from the evidence and suggestions from Chapters 3-6, an
appropriate  method of economic evaluation was used to illustrate the cost-
effectiveness of alternative psychoeducational strategies in the long-term
management of BD in Chapter 7. The results from these chapters are briefly

discussed below.

Identification of the most cost-effective interventions in the field of BD represents one
of the key considerations into the broader task of informing and assisting the decision-
maker in allocating scarce health care resources, but to what extent does the

current evidence go in achieving this role?

Chapter 4 reviewed and critiqued published economic evaluations of both
pharmacological and psychological therapies in the management of BD.
Pharmaceutical companies funded 60% of the studies identified in this review. Overall,
the trial-based evaluations were of poor quality and primarily were cost-consequences
analyses. These studies presented favourable results for collaborative care models
and cognitive behavioural therapy (valid in the included study setting) but not
pharmaceutical options. The quality of modelling based studies was variable with a
great deal of methodological heterogeneity and ambiguity about the correct evaluation

methods.
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Given the variability of methods and poor quality of identified studies, it is challenging
to provide a definitive recommendation for the most cost-effective therapy in the
management of BD. Nevertheless, based on the consistency of findings, it can be
concluded that Lithium (LI) or its combination with atypical antipsychotics like

Quetiapine (QTP) are cost-effective pharmacotherapies in the management of BD.

This chapter also highlighted the ideal characteristics of cost effectiveness studies

including

a) Adoption of societal perspective,

b) Inclusion of relevant treatment comparators with clear description,

c) Transparency in costing and outcome parameters,

d) The need to consider extrapolating results from a trial using models, and having a

lifetime horizon for models

e) The importance of the QALY as the health-related quality of life (HRQoL) outcome

measure along with its associated caveats in mental illness and

f) Appropriate handling of uncertainty.

These aspects were considered in subsequent chapters. However, given the severe
health consequences of BD as highlighted in previous chapters, it concerns to find
that more economic evaluations have not been funded. NICE recommends
psychological therapies for the long-term management of BD, but the apparent lack

of high-quality studies, especially for psychological interventions indicates an urgent
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need for further empirical research in economic evaluations of psychological

interventions (7, 68, 270).

The discussion so far has indicated that despite BD being a severe mental illness with
high mortality rates and poor quality of life, there is a dearth of economic evidence on
available interventions in the field of BD management; a lack of which impedes the
possibility of rolling out interventions widely that could potentially lead to better
outcomes at a lower price. This could be due to relative lack of awareness or limited
knowledge on the burden of disease or lack of effective interventions. So, what is the
scale of the problem? What are the associated costs and distribution impact

across sectors?

Chapter 5 provided the most comprehensive evidence till date of BD in the UK,
indicating that BD is a disease of substantial economic burden. Societal costs of BD
were estimated using a prospective cohort study design. The estimated prevalence of
BD in the UK was 0.8%; applying it to the 2010 adult UK population of 50.9 million
(>=16 years of age), the total number of individuals with BD in the UK was estimated

to be 407,567.

The majority of the economic burden fell on the society as productivity losses and
informal care (68.1%); while hospitalisations represented the next most significant
cost burden (15.5%). Around 6.8% of overall costs was attributed to medicines. The

total annual costs for BD in the UK were estimated to be £5.14 billion for year 2010/11,

269



translating to £1.57 billion costs to the healthcare sector in the UK or £1.31 billion in
England. The average healthcare cost of £3,859 was considerably higher than the
treasury reported average healthcare expenditure of £1,926 per person in the UK
showing the increased need of patients with BD for health care services. Further,
change in severity of depression or mania resulted in increased total, healthcare and
indirect costs. Specifically, costs associated with productivity losses and informal care
were significantly associated with depression and healthcare costs with mania.
Secondly, increase in severity of depression or mania resulted in increased total,
healthcare and indirect costs. These are important results because they demonstrate
a relationship with average symptom level over 12 months; routine monitoring of self-
reported health status in BD has a potential to provide a relatively simple method to

estimate service performance and improve patient outcomes at the population level.

The extraordinary societal burden of BD emphasises the need for increased attention
to the illness in society in general and acknowledgement from policy makers with an
aim to increase funding to search for cost-effective treatment strategies in the long-

term management of BD.

The urgent need of evidence on cost-effectiveness highlighted by Chapter 5 requires
reliable measurement of health outcomes in individuals with BD. In the UK, the
National Institute for Health & Care Excellence (NICE) recommends the use of the
generic preference-based multi-attribute utility (MAU) instrument EQ-5D-3L for
conducting economic evaluation and majority of NICE clinical guidelines across all

disease areas are based on cost-utility analysis (121).
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However, there is insufficient evidence with regards to its appropriateness in BD and
the use of EQ-5D-3L so far has been rather limited in psychiatric studies, thus
precluding the estimation of health benefits (i.e. utilities) required for priority setting
and resource allocation (30). In situations where EQ-5D-3L is unavailable, NICE
recommends mapping (as only a second best) of other available instruments onto EQ-
5D-3L (121) Given the ambiguity around the appropriateness of EQ-5D-3L and the
relative reluctance of its use in mental health clinical practise, Is the EQ-5D-3L
appropriate to measure HRQoL in individuals with BD? In the absence of EQ-

5D-3L data, is it feasible to map BD-specific instrument on EQ-5D-3L7

Chapter 6 investigated the appropriateness of the EQ-5D-3L to measure in a group
of individuals with bipolar disorder and explore whether it is feasible to map EQ-5D-

3L from disease-specific mood instruments, when EQ-5D-3L is not available.

121 participants with BD from the OXTEXT-6 study (brief description of the OXTEXT
case study is provided in Chapter 1) provided 1243 set of responses. These
contemporaneous responses were for two measures of disease-specific outcomes
including the Quick Inventory of Depressive Symptoms—Self Report (QIDS-SR16) and
the Altman Self-Rating Mania Scale (ASRM) and one generic preference-based-
measure (PBM) the EQ-5D-3L over the one-year follow-up. The reliability, construct
validity and responsiveness of the EQ-5D-3L were assessed in comparison with
disease-specific indicators for depression and mania. Mixed method modelling using

a maximum likelihood approach was adopted to explore the ability of EQ-5D-3L to
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differentiate across varying levels of disease severity. The effect sizes (ESs) and
standardised response means (SRMs) were computed to estimate the strength of
discrimination between different disease states and assess changes over time. The
feasibility of mapping was determined by using exploratory and confirmatory factor

analyses and goodness of fit assessed for a series of models.

This study demonstrated that the EQ-5D-3L was useful in measuring HRQoL in BD
patients who predominantly experience depressive symptoms, but was not sensitive
enough to detect changes in individuals with varying levels of mania, therefore not
reflecting the whole spectrum of the disorder. Results of both explanatory and
confirmatory factor analyses indicated that multidimensional measures of depression,
HRQoL and mania cannot be considered sufficiently unidimensional to allow mapping

estimation of health-related utility.

As per NICE guidance, psychological interventions that have been developed
specifically for BD should be offered concomitantly with pharmacotherapy as first-line
treatment for adults in the longer-term management of the disorder (7, 294). However,
the evidence for effective psychological treatments is scarce, and that for cost-
effectiveness is almost non-existent in the UK setting (270, 309, 310)(269, 308, 309).
Despite this lack of economic evidence, psychoeducation is considered as the first-
line psychological treatment strategy in the long-term management of BD (270).
Keeping the evidence regarding the appropriateness of EQ-5D-3L derived in Chapter
6 in context, the final Chapter 7 answered the question on whether

Psychoeducation in BD is cost-effective?
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A Cost-utility analysis (CUA) was conducted alongside a pragmatic randomised
controlled trial (OXTEXT-6) assessing the costs and outcomes of two interventions:
facilitated integrated mood management (FIMM, n=60) and manualised integrated
mood management (MIMM, n=61). Costs and outcomes were assessed at baseline
and at 3, 6, 9 and 12 months follow-ups. Incremental cost per quality adjusted life year
(QALY) were estimated over a period of one year from a societal perspective. Cost-
utility ratios were estimated based on complete case analysis for the base case
analysis. Sensitivity analyses were undertaken for 15 different scenarios including
using a multiple imputation approach for missing data. Uncertainty was presented
using the cost-effectiveness plane and the cost-effectiveness acceptability curve

(CEAC).

The trial included 121 participants, aged 16 years and above, with bipolar disorder
who were participating in a remote mood monitoring system. The base case analysis
found no statistically significant differences in costs and outcomes between the
groups. FIMM was more costly and less effective than MIMM, implying that MIMM
dominated FIMM strategy. Uncertainty analysis using CEACs indicated that there is
less than 30% likelihood that FIMM is more cost-effective than MIMM. Sensitivity
analysis using multiple imputation for missing data generated similar results, with
FIMM appearing less effective and more costly than MIMM; there was a 65%

probability that FIMM was dominated by MIMM.

The subsequent sections of this chapter outline the challenges surrounding the main

objectives of this thesis. The chapter concludes by highlighting the main policy
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implications and potential area for future research in the field of health economics of

BD

8.3

1)

2)
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Challenges of this research

The main aim of the systematic review was to identify cost-effective
pharmacological and psychological interventions in the management of BD.
However, it was not possible to arrive at a conclusive evidence on the relative cost-
effectiveness of interventions due to heterogeneity across studies related to study
design, comparators, and other factors described in the previous section.
Appropriate quality checklists were used to review the quality of trial-based and
modelling studies. However, all items were weighted equally, and the scoring was
inherently subjective. This could have resulted in wrongly classifying some studies
into poor quality studies. Nevertheless, the difference in quality scores between
individual studies was large, and the conclusion would still have remained the

same if different scoring was used.

Notwithstanding the considerable benefits of using a prospective cohort of
individuals in determining COI estimates in Chapter 5, there were some
challenges in doing so. Perhaps, the greatest challenge was the small sample
size of 91 individuals who are part of a cohort of individuals accessing mental
healthcare across Oxfordshire and Buckinghamshire counties in England, which
could affect the generalisability of results. Due to the lack of data, productivity

losses for unemployed individuals whose unemployment was not attributed to BD



275

and premature mortality due to BD were not included. It was also not possible to
include costs due to contact with the criminal justice system and disrupted/lost
education. This may have contributed to underestimation of the overall societal
costs. At the same time, the treatment seeking nature of participants meant that
it may be possible that their resource utilisation is higher than those who do not

access care.

Another challenge was the varying levels of missing data. For instance, sickness
absence data was missing between 15% at the third-month time-point to 25 % at
the 12th-month time-point. The pooled prevalence estimate for the UK was based
on the assumption that the prevalence found in included European countries would
be similar to that of the UK. Further, the pooled prevalence estimate was not

adjusted for the quality of included studies.

Even though the sample size was small, the use of a longitudinal design allowed
around 364 responses. Appropriate statistical techniques including multiple
imputations, generalised estimating equations and probability sensitivity analyses
were used to address some of the shortcomings (311, 312). The results of the
post-imputed analyses were also compared with complete-case information and
no significant differences were noted between the results of the two methods. The
pooled prevalence estimated in this study was similar to the estimates reported by
a recently published global burden of disease study (5) The age, gender, type of
disease and primary care use observed in this study was similar to cohort of
patients (4700- 6671 patients) with BD registered in over 470 general practises

across UK (223, 224).
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The analysis of appropriateness of EQ-5D-3L in BD was conducted on the
OXTEXT6 dataset. This analysis required concurrent availability of disease-
specific measures and the EQ-5D-3L. The OXTEXT-6 dataset included
participants from a randomised control trial (RCT) who were engaged with their
health care providers. The patients were in remission or a stable state at the
baseline. The dataset population may not be fully representative of individuals with

varying levels of BD disease symptomatology.

Secondly, a challenge that follows the previous point is that most of respondents
were in level 1 or 2 in the Anxiety/ depression dimension of the EQ-5D-3L. That
means estimation of convergent validity using a correlation measure based on just
two categories may not be an appropriate test. EQ-5D-3L is generic PBM and it
was designed to be sensitive to different types of health effects not just mental
health. So, in the presence of a correlation there is evidence to support validity,
but failure to find a strong correlation may not necessarily mean that the measure

is not valid.

A further limitation was that, for the test-retest and responsiveness analyses, the
stable group or groups that experienced change (improvement or deterioration)
were classified by clinical scores, due to unavailability of a gold standard
instrument to measure HRQoL in BD. The resulting groups were small, especially

those that indicated change in their mental health symptoms.
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The sample of this study may be small, but 121 participants enrolled in the trial
provided 13 repeated measurements over time, with the total sample size of all the
three contemporaneous measurements evaluated in this study increasing to 1257
out of a possible 1547 responses. These measures provided a wide range of
responses over the 12-month follow-up period. Although correlation analyses of
PBMs (i.e. measure of association/dissociation) with clinical status measures is
not the best way to assess validity, the confirmatory factor analyses presented in
Chapter 6 provided a robust complementary evidence of conceptual similarity by
looking at the health state classification of EQ-5D-3L that generates preference-
scores. The lack of a gold standard HRQoL means that the creation of sub-groups
for conducting test-retest and responsiveness based on clinical scales is not
unusual in mental health research, but accordingly the results of such studies

should be considered in light of this limitation (30).

The trial-based evaluation of a standardised psychoeducation intervention did not
find any economic evidence to support psychoeducation delivered by facilitators
in comparison with psycho-education using a manual (self-study mode). The trial,
however indicated that FIMM improved knowledge. It may be that the sample size
was not sufficiently powered to detect differences in economic outcomes. Another
interesting challenge that follows the evidence from the previous chapter was the
apparent lack of sensitivity of the EQ-5D-3L across the spectrum of BD
symptomatology. In the extreme scenario, this may have resulted in the dilution of
any difference in health benefits in between the two arms of the trial. Further, the
limitations of missingness in data for OXTEXT6 and associated generalisability

was described in detail in Chapter 7.



It may be argued that in chronic diseases like BD where costs and benefits of
treatment typically accrue over a period longer than the duration of most RCTs, it
may not be necessary to estimate sample size or power to test a hypothesis based
on economic outcomes. A sample size based on economic endpoints would be
necessarily larger and it would be unethical to continue a trial once effectiveness
is established based on clinical outcomes (166, 313). However, it is unlikely that a
five-session psychoeducation intervention would have resulted in a longer term

impact.

The findings of this research presented here need to be considered along with its
associated challenges; the next section provides a description of the contribution this

thesis makes to the literature.

8.4 Contribution to the literature

This thesis contributes to the existing literature in three research domains: the health
economics of BD management, understanding the burden of BD in the UK and

mental health economic evaluation methodology (see Figure 8.1).
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Figure 8.1: Contribution to the literature
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The first contribution to the health economics literature is made by a systematic review
of economic evaluations for BD management strategies. Studies were critiqued with
the aim of identifying the most cost-effective psychological and pharmacological
treatment strategies in the management of BD. The results of this review indicate that
there is a dearth of high-quality economic evidence for BD management in the UK,
especially for psychological interventions in the long-term management of patients.

There was a great deal of heterogeneity observed in in the included studies with
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relatively poor quality of evidence. As a result, it is difficult to provide a conclusive

recommendation for the most cost-effective therapy for BD in the UK.

Given the financial crisis in UK health care funding, demonstrating that an intervention
is effective is no longer adequate. The CUA presented in Chapter 7 advances this
literature, providing the first evidence of the cost-effectiveness of a novel
psychoeducation intervention in a UK healthcare setting. As per existing guidelines,
psychoeducation is the first choice of psychological intervention in the long-term
management of BD. This CUA indicated that a complex intervention comprising of five
psycho-education sessions with a facilitator in addition to remote mood monitoring
failed to improve the primary outcome and was not cost-effective in comparison to
remote mood monitoring and self-administered psychoeducation using manuals for
managing individuals with bipolar disorder. However, both forms of psychoeducation
were associated with an increased awareness of disease symptoms that are essential

for improved self-management of BD.

There is a relative lack of awareness or limited knowledge on the burden of BD in the
UK. This thesis also contributes to an improved understanding of the burden of BD in
the UK. The cost-of-illness study in Chapter 5 provided a comprehensive estimate of
the societal burden of BD derived from a pragmatic cohort of individuals with BD in
the UK. This study estimates that the annual societal costs for BD in the UK were
£5.14 billion for the year 2010/11. Of this, £1.57 billion is attributable to the UK
healthcare sector. Healthcare and indirect costs (e.g. productivity losses due to

illness, and informal care provided by family and friends) were significantly associated
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with self-reported levels of symptoms. This suggests that regularly collected self-

reported outcomes are of direct use to health service planners and commissioners.

The third significant contribution is related to mental health economic evaluation
methodology. Given the need for consistency across economic evaluations, the
National Institute for Health and Care Excellence currently recommends the EQ-5D-
3L as atool for quantifying utility and conducting economic appraisals. However, there
is a lack of research examining the use of the EQ-5D-3L instrument in BD. This study
has demonstrated that the EQ-5D-3L is useful in measuring HRQoL in BD patients
who predominantly experience depressive symptoms, but is not sensitive enough to
detect changes in individuals with varying levels of mania, therefore not reflecting the
whole spectrum of the disorder. More evidence is therefore required before the EQ-
5D-3L instrument can be widely applied in economic evaluations of BD-related
interventions. Furthermore, it is not possible to map between disease-specific
instruments and the EQ-5D-3L in BD as there is a lack of conceptual similarity

between the scales.

Finally, findings from two of the chapter have been published in peer-reviewed journals

and this would contribute to wide dissemination of this research’s findings (294, 310).
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8.5 Policy context and implications

BD could lead to a significant life-long economic burden to the patients, their families
and wider society which is likely to increase with an ageing population and escalating

healthcare expenditure. However,

“Bipolar disorder has been and still is a relatively neglected condition” (270).

Before, considering the policy implications of this thesis in detail, it would be helpful
to briefly understand the landscape of existing mental health priorities. Research
investigating the burden of BD has indicated that indirect costs of the disease mainly
drive the total costs of BD; this cost distribution is unlike that for schizophrenia or
dementia, where much of the total cost falls directly on health and social care system.
With a prevalence of 0.21 million people, the total costs of schizophrenia were
reported as approximately £4 billion per year in England (based on 2007 estimates)
including £2.23 (56%) in health and social service costs and £1.78 (44%) as

productivity losses (314).

Figure 8.2 highlights the burden of eight diseases in the UK and associated total
mental health research funding allocations by disease category (8, 9, 22). This figure
charts the indirect costs of disease on the x-axis, and the y-axis represent mental
health research funding in 2013.The size of each bubble represents prevalence of

the disease.
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Figure 8.2: Burden of disease and associated research funding

Indirect costs in GBP billions
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With 0.81 million individuals living with dementia, the economic burden of dementia
was estimated at £26.3 billion (2012-2013 prices) that included a similar distribution
of costs as incurred in Schizophrenia (56% in health and social care costs, and 44%
as indirect costs) (22). Schizophrenia receives around £5 million and dementia £50
million of research funding per year. On the other hand, 0.4 million living with BD and
an associated burden of around £5.14 billion (31% in health and social service costs
and 69% as indirect costs) receive a research funding of £1.8 million (9). The burden

of BD need to be taken in context of the high rates of its misdiagnosis of up to 40% as
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major depressive disorder or personality disorder (315, 316)(314, 315)(314, 315)(314,
315)(315, 316). Taken together, it indicates that the levels of funding for BD are not
aligned with the disease burden in the UK, and there is a funding gap that could have
a significant impact on health, financial & social outcomes for individuals with BD and

the wider society.

Implications:

The findings reported in this thesis have a number of consequences for policymaking.
One of the main conclusion is that there is a sheer dearth of economic evidence
needed to support implementation of cost-effectiveness strategies for the long-term
management of BD in the UK, especially the evidence for psychological therapies is
almost non-existent. Given the substantial health related implications of BD, it was

surprising to find that more economic evaluations have not been funded.

The results of the cost-of-illness study of BD confirmed the enormous human and
societal consequences of BD. Most of the economic burden fell on the society as
productivity losses and informal care (68.1%); while hospitalisations represented the
next most significant cost burden (15.5%). Around 6.8% of overall costs was attributed
to medicines. Policy makers need to pay attention to this distribution of expenditure in
BD as medicines represent only a fraction of the total costs, implying that the focus of
any future interventions should be related to improving the functionality and

productivity of individuals with BD.
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The COI study also demonstrated that increase in severity of depression or mania
resulted in increased total, healthcare and indirect costs. Specifically, costs
associated with productivity losses and informal care were significantly associated
with depression and healthcare costs with mania. Those are important results
because they demonstrate a relationship with average symptom level over 12 months.
Average symptom levels are largely determined by the clinical state between episodes
and are not usually regarded as a serious target for management. Instead, all long

term treatment studies to this point focus on the prevention of relapse (317).

From a public mental health perspective, these results generate the hypothesis that
significant cost savings could result from improved monitoring and control of self-
reported symptoms between episodes using a low-cost and relatively simple method

of mood monitoring.

In the absence of a gold standard HRQoL instrument, it is a challenging and iterative
process to establish appropriateness of an instrument. It is only possible to determine
the varying levels of validity, the extent to which evidence fits or does not fit with the
responses from this group of patients. EQ-5D-3L is recommended by NICE for
evaluating outcomes. Although EQ-5D-3L was appropriate to measure HRQoL in BD
patients who predominantly experience depressive symptoms, it was not sensitive
enough to detect changes in individuals with varying levels of mania, therefore not
reflecting the whole spectrum of the disorder. More evidence is therefore required
before the EQ-5D-3L instrument can be widely applied in economic evaluations of BD-
related interventions. Regardless, until the appropriateness of EQ-5D is established,
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outcome measurement should include contextually validated clinical instruments

along with a suitable multi-attribute utility scale.

The findings reported in the CUA indicate that using FIMM with five sessions (relative
to MIMM) for managing BD is unlikely to be cost-effective. Given that NICE
recommends psychoeducation program, it is important to explore other delivery

models or different intensity levels of psychological interventions.

8.6 Future research

Based on the thesis findings, there are several areas where future research could
provide further insight. Individuals with BD consider employment as one of the major
elements in their recovery process (25). Given the combination of lack of economic
evidence on psychological interventions, and the preponderance of burden attributed
to productivity losses, it is, therefore important to investigate the cost-effectiveness of

interventions that improve the functioning of individuals with BD who are at work.

More evidence on psychological interventions is needed; a psychoeducational
intervention with an increased number of sessions over a longer time horizon or a trial
comparison with a group psychoeducation could be explored for future research.
Further, there was high compliance with remote mood monitoring and provision of

integrated mood management in the form of a manual. Given the increasing
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importance of self-management in chronic illness, this line of research may be of

considerable importance in the field of public mental health.

Further evidence is also required to evaluate whether it is feasible and cost-effective
to use online mood monitoring in measuring system-level performance based on

patient reported outcome measures in BD.

Whereas, the EQ-5D-3L has shown moderate to good validity in depressive states,
the descriptive system of the EQ-5D-3L lacks the disease-specific constructs or
sufficient levels of response to an item that are relevant to the current study
population. For instance, it does not include features that will encompass responses
related to “increased energy” and “elated mood”, which are key determinants of manic
traits (318). Therefore, there is a need to explore measures with descriptive systems
sensitive to the BD disease phenomenology. This could include but not limit to
evaluating condition-specific measure such as Brief QoL.BD, well-being measures
such as ICECAP-A and OxCAP-MH, and EQ-5D with five levels for each dimension

(improving the instrument’s responsiveness and sensitivity) (88, 281, 319, 320).

More generally, given the lack of reliable economic evidence in several aspects of BD
management, it is critical that further studies are conducted to facilitate priority setting

and policy development in this challenging area.
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8.7 Concluding remarks

Bipolar disorder (BD) is one of the leading causes of disability worldwide and has a
detrimental impact on HRQoL, and personal and social functioning. The large
premature mortality gap of up to 15 years is unfair and unacceptable. Despite this,
there is insufficient knowledge of the costs, HRQoL implications relevant to BD, and

also the cost effectiveness of current treatments for BD in the UK.

Through detailed empirical and methodological work, this thesis builds an economic
case for BD in the UK by bringing together evidence on the societal burden of BD in
the UK, appropriateness of the widely used EQ-5D-3L in BD, and cost-effectiveness

of treatment strategies in the management of BD.

The deleterious health and societal consequences of BD emphasise the need for
investing in identifying cost-effective interventions that make the best use of scarce
societal resources. The lack of economic evidence on psychological interventions and
relatively minor expenditure on drugs indicate that policy makers should prioritise their

attention on interventions that improve functioning and participation in employment.

Health economists should consider the evidence that despite the preference of NICE
on the use of EQ-5D-3L for the estimation of QALYs in the economic evaluation of
healthcare, this may not be available or appropriate in BD. More evidence is therefore
required before this instrument can be widely applied in economic evaluations of BD-

288
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The evidence presented here will be disseminated to health economists, public health
professionals, primary care and secondary clinicians, policy-makers and wider
audience through future peer-reviewed journal articles, and presentations with a view
to communicate, interact, raise the profile of BD and influence mental health policy

decisions to improve outcomes in patients with BD.
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Appendix 1: Search strategies used to identify references which
summarise the economic evaluations of management strategies in

Bipolar disorder in Chapter 4

Search strategy Ovid, Embase March 2012

Search History (67 searches)

# Searches Results

67 remove duplicates from 66 3193

66 64 not65 3227

65 limit 64 to animals 25

64 61not63 3252

63 limit 61 to (conference abstract or "conference review") 519

62 limit 61 to animals 36

61 limit 60 to yr="1980 -Current" 3771

60 59 not57 3811

59 58 not 56 3826

58 5and>52 4053

57 "animal studies"/ 1496063

56 or/53-55 1618881

55 note.pt. 467455

54 editorial.pt. 392963

53 letter.pt. 758463

52 or/9,51 1431539

51 or/10-50 575140

50 (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform 269
twenty or short form twenty).tw.

49 (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform 24

sixteen or short form sixteen).tw.
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48 (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform twelve 2629
or short form twelve).tw.
47 (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form 1267
six).tw.
46 (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform 16405
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw.
45 (resource adj (allocat$ or use$ or utilitS)).tw. 8984
44 (hye or hyes).tw. 61
43 tto.tw. 616
42  willingness to pay.tw. 2242
41  disutiliS.tw. 232
40 rosser.tw. 79
39 simulation model$.tw. 5670
38 markov.tw. 10614
37 monte carlo.tw. 21385
36 decision treeS.sh. 4247
35 decision analy$.tw. 5209
34 qalyS.tw. 5552
33 (valu$ adj2 quality).tw. 1313
32 (qgtwist or q twist).tw. 137
31 time trade.tw. 745
30 standard gamble.tw. 649
29 visual analog$.tw. 32348
28 (euroqol or euro qol).tw. 2118
27 (weight$ adj3 preference$).tw. 362
26 utility valueS.tw. 736
25 ((disability or quality) adj adjusted).tw. 7330
24 ((life adj2 year$) or health year equivalent$).tw. 29383
23 (health adj utilit$).tw. 1064
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22 huiS1.tw. 1145
21 (quality adj3 wellS).tw. 4769
20 qwb.tw. 163
19 (eq5d or (eq adj 5d)).tw. 2995
18 (qald$ or gale$ or gtimeS).tw. 117
17 (well being or wellbeing).tw. 43199
16 (health adj2 stat$).tw. 55035
15 ((adjusted adj2 life) or galy$).tw. 8667
14 (quality adj2 life).tw. 156730
13 (daly or gol or hqgl or hqol or hrgol or hr gl or hrgl).tw. 31025
12  wellbeing/ 24241
11 statistical model/ 80052
10 exp "quality of life"/ or "value of life"/ or quality adjusted life year/ 285604
9 or/6-8 1030942
8  (budget$ or cost$ or econom$ or expenditure$ or financ$ or fiscalS or funding or 599813
pharmacoeconomic$ or price or prices or pricing or (value adj3 money) or (burden adj3
(disease$ or illnessS))).tw.
7  resource allocation.sh. or "deductibles and coinsurance"/ 59955
6  (budgetS or cost$ or economic$ or expenditure$ or feeS1 or feesS or financ$ or health 713732
resource$ or money or pharmacoeconomic$ or socioeconomic$).hw.
5 or/1-4 50413
4  (hypomania or mania or manic psychosis).sh. or (hypomania$ or mania$ or manic$).ti,ab. 21120
3  (bipolar depression or bipolar disorder or bipolar i disorder or bipolar ii disorder or 29398
cyclothymia or rapid cycling bipolar disorder).sh.
2 (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 4905
1  ((bipolar or bi?polar or bi polar) adj5 (disorderS or depressS)).tw. 22869
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Search strategy HTA and NHS EED

Search: BD
Interface: Cochrane Databases: HTA NHS EED
Filters: N/A Date Range: Inception to date [10.03.2012]

Hits: HTA #16; NHS EED #112

Notes: simplified strategy used for the purposes of search

Current Search History

ID Search Hits
#1 MeSH descriptor Bipolar Disorder explode all trees 1366
4 (bipolar or bi?polar or "bi polar") near/5 (disorder* or depress*):ti or (bipolar 1613
or bi?polar or "bi polar") near/5 (disorder* or depress*):ab
((cyclothymi* or rapid or ultradian) near/5 cycl*) or rcbd:ti or ((cyclothymi*
#3 - - - 236
or rapid or ultradian) near/5 cycl*) or rcbd:ab
in* in* ic*) ti ig* ig*
" (hvpprI@ma or mania* or manic*):ti or (hypomania* or mania* or 1257
manic*):ab
#5 (#1 OR #2 OR #3 OR #4) 2779
#6 (#1 OR #2 OR #3 OR #4) 23
#7 (#1 OR #2 OR #3 OR #4) 22
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http://onlinelibrary.wiley.com.proxy-ub.rug.nl/o/cochrane/searchHistory?mode=runquery&qnum=3
http://onlinelibrary.wiley.com.proxy-ub.rug.nl/o/cochrane/searchHistory?mode=runquery&qnum=3
http://onlinelibrary.wiley.com.proxy-ub.rug.nl/o/cochrane/searchHistory?mode=runquery&qnum=4
http://onlinelibrary.wiley.com.proxy-ub.rug.nl/o/cochrane/searchHistory?mode=runquery&qnum=4
http://onlinelibrary.wiley.com.proxy-ub.rug.nl/o/cochrane/searchHistory?mode=runquery&qnum=5
http://onlinelibrary.wiley.com.proxy-ub.rug.nl/o/cochrane/searchHistory?mode=runquery&qnum=6
http://onlinelibrary.wiley.com.proxy-ub.rug.nl/o/cochrane/searchHistory?mode=runquery&qnum=7

Search strategy, OVID Medline indexed from 1980 to Mar 2012

Search History (66 searches)

#  Searches Results
66 remove duplicates from 65 2073
65 63 not 64 2099
64 limit 63 to animals 69
63 limit 62 to yr="1980 -Current" 2168
62 61 not 60 2234
61 5and52 2286
60 or/53-59 1321280
59 interview.pt. 22445
58 lectures.pt. 5413
57 comment.pt. 491320
56 clinical conference.pt. 6169
55 news.pt. 143598
54 editorial.pt. 301207
53 letter.pt. 750880
52 or/9,51 1060010
51 or/10-50 374700
50 (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform 312
twenty or short form twenty).tw.
49 (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform 19
sixteen or short form sixteen).tw.
48 (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform twelve 1976
or short form twelve).tw.
47 (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form 1182
six).tw.
46 (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform 12724
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw.
45 (resource adj (allocat$ or use$ or utilit$)).tw. 7446
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44 (hye or hyes).tw. 51

43  tto.tw. 478
42 willingness to pay.tw. 1697
41  disutiliS.tw. 170
40 rosser.tw. 69

39 simulation model$.tw. 4772
38 markov.tw. 9459
37 monte carlo.tw. 23631
36 decision treeS.sh. 7849
35 decision analyS$.tw. 4319
34 qalyS.tw. 3822
33 (valu$ adj2 quality).tw. 1060
32 (qtwist or g twist).tw. 81

31 time trade.tw. 626
30 standard gamble.tw. 589
29 visual analogS.tw. 25722
28 (euroqol or euro qol).tw. 1605
27 (weight$ adj3 preference$S).tw. 296
26 utility valueS$.tw. 525
25 ((disability or quality) adj adjusted).tw. 5900
24 ((life adj2 yearS$) or health year equivalent$).tw. 24695
23 (health adj utilitS).tw. 837
22 huiSl.tw. 922
21 (quality adj3 well$).tw. 3716
20 gwb.tw. 150
19 (eqg5d or (eq adj 5d)).tw. 1971
18 (galdS or gale$S or gtime$).tw. 89

17 (well being or wellbeing).tw. 35806
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16 (health adj2 stat$).tw. 48203
15 ((adjusted adj2 life) or qaly$).tw. 6576
14 (quality adj2 life).tw. 117149
13 (daly or gol or hgl or hqol or hrgol or hr gl or hrgl).tw. 21848
12 wellbeing/ 0
11 statistical model/ 55493
10 exp "quality of life"/ or "value of life"/ or quality adjusted life year/ 105008
9 or/6-8 749900
8  (budgetS or cost$ or econom$ or expenditure$ or financ$ or fiscal$ or funding or 504817
pharmacoeconomic$ or price or prices or pricing or (value adj3 money) or (burden adj3
(disease$ or illnessS))).tw.
7 resource allocation.sh. or "deductibles and coinsurance"/ 7971
6  (budget$ or cost$ or economic$ or expenditureS or feeS1 or fees$ or financ$ or health 392796
resource$S or money or pharmacoeconomic$ or socioeconomicS).hw.
5 or/1-4 39427
4  (hypomania or mania or manic psychosis).sh. or (hypomania$ or mania$ or manic$).ti,ab. 13779
3  (bipolar depression or bipolar disorder or bipolar i disorder or bipolar ii disorder or 27860
cyclothymia or rapid cycling bipolar disorder).sh.
2 (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 4316
1  ((bipolar or bi?polar or bi polar) adj5 (disorder$ or depress$)).tw. 17210
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#47 Search (#45) NOT #38 150
#46 Search (#44) NOT #38 2126
#45  Search (((((((CCCCCCCCCCCCCCCCC(((((statistical) AND model)) OR (visual analogue scale[Text 151

Word])) OR (standard gamble[Text Word])) OR (decision analysis[Text Word])) OR
(decision tree[MeSH Terms])) OR ((eq5d[Text Word]) OR eq-5d[Text Word])) OR
(((hui[Text Word]) OR "health utility index"[Text Word]) OR "utility value"[Text Word]))
OR ((euroqol[Text Word]) OR "euro qol"[Text Word])) OR ((((((((sf20[Text Word]) OR
shortform 20[Text Word]) OR short form 20[Text Word]) OR sf twenty[Text Word]) OR
sftwenty[Text Word]) OR shortform twenty[Text Word]) OR short form twenty[Text
Word]) OR sf 20[Text Word])) OR ((((((((sf16[Text Word]) OR shortform 16[Text Word])
OR short form 16[Text Word]) OR sf sixteen[Text Word]) OR sfsixteen[Text Word]) OR
shortform sixteen[Text Word]) OR short form sixteen[Text Word]) OR sf 16[Text
Word])) OR ((((((((sf12[Text Word]) OR shortform 12[Text Word]) OR short form
12[Text Word]) OR sf twelve[Text Word]) OR sftwelve[Text Word]) OR shortform
twelve[Text Word]) OR short form twelve[Text Word]) OR sf 12[Text Word])) OR
((((((((sf6[Text Word]) OR sf 6[Text Word]) OR short form 6[Text Word]) OR shortform
6[Text Word]) OR sf six[Text Word]) OR sfsix[Text Word]) OR shortform six[Text
Word]) OR short form six[Text Word])) OR (((({(((((((sf36[Text Word]) OR sf-36[Text
Word]) OR Shortform 36[Text Word]) OR short form thirty six[Text Word]) OR sf
thirtysix[Text Word]) OR sf thirty six[Text Word]) OR shortform thirtysix[Text Word])
OR shortform thirty six[Text Word]) OR short form thirtysix[Text Word]) OR sf 36[Text
Word]) OR short form 36[Text Word])) OR (willingness to pay[Text Word])) OR
(disutility)) OR (markov[Text Word])) OR (monte carlo[Text Word])) OR ("time trade
off")) OR (((((Quality-adjusted life expectancy) OR disability adjusted life year) OR
health adjusted life expectancy) OR quality of life) OR health related quality of life)) OR
(gale)) OR ((((((daly) OR qgol) OR hql) OR hqol) OR hrgol) OR hrgl)) OR (wellbeing)) OR
(((quality of life) OR value of life) OR quality adjusted life year))) OR (((((((pricing) OR
fiscal) OR value for money)) OR (((burden of illness) OR burden of disease) OR burden))
OR ((resource allocation) OR deductibles and co-insurance)) OR (((((((((economics) OR
fees) OR finance) OR money) OR pharmacoeconomic) OR socioeconomic) OR
expenditure) OR cost) OR budget)))) AND (((((("bipolar disorder")) OR (Bipolar
Disorder)) OR (cyclothymia)) OR (mania)) OR (bipolar depression)) AND
("1980/01/01"[PDAT] : "2012/04/01"[PDAT]) NOT "animals"[MeSH Terms:noexp] NOT
MEDLINE[sb]

#44  Search (((CCCCCCCCCCCCOCCCCCCtCt(statistical) AND model)) OR (visual analogue scale[Text 2176
Word])) OR (standard gamble[Text Word])) OR (decision analysis[Text Word])) OR
(decision tree[MeSH Terms])) OR ((eq5d[Text Word]) OR eq-5d[Text Word])) OR
(((hui[Text Word]) OR "health utility index"[Text Word]) OR "utility value"[Text Word]))
OR ((euroqol[Text Word]) OR "euro qgol"[Text Word])) OR ((((((((sf20[Text Word]) OR 314
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shortform 20[Text Word]) OR short form 20[Text Word]) OR sf twenty[Text Word]) OR
sftwenty[Text Word]) OR shortform twenty[Text Word]) OR short form twenty[Text
Word]) OR sf 20[Text Word])) OR ((((((((sf16[Text Word]) OR shortform 16[Text Word])
OR short form 16[Text Word]) OR sf sixteen[Text Word]) OR sfsixteen[Text Word]) OR
shortform sixteen[Text Word]) OR short form sixteen[Text Word]) OR sf 16[Text
Word])) OR ((((((((sf12[Text Word]) OR shortform 12[Text Word]) OR short form
12[Text Word]) OR sf twelve[Text Word]) OR sftwelve[Text Word]) OR shortform
twelve[Text Word]) OR short form twelve[Text Word]) OR sf 12[Text Word])) OR
((((((((sf6[Text Word]) OR sf 6[Text Word]) OR short form 6[Text Word]) OR shortform
6[Text Word]) OR sf six[Text Word]) OR sfsix[Text Word]) OR shortform six[Text
Word]) OR short form six[Text Word])) OR (((({(((((((sf36[Text Word]) OR sf-36[Text
Word]) OR Shortform 36[Text Word]) OR short form thirty six[Text Word]) OR sf
thirtysix[Text Word]) OR sf thirty six[Text Word]) OR shortform thirtysix[Text Word])
OR shortform thirty six[Text Word]) OR short form thirtysix[Text Word]) OR sf 36[Text
Word]) OR short form 36[Text Word])) OR (willingness to pay[Text Word])) OR
(disutility)) OR (markov[Text Word])) OR (monte carlo[Text Word])) OR ("time trade
off")) OR (((((Quality-adjusted life expectancy) OR disability adjusted life year) OR
health adjusted life expectancy) OR quality of life) OR health related quality of life)) OR
(gale)) OR ((((((daly) OR gol) OR hgl) OR hgol) OR hrgol) OR hrql)) OR (wellbeing)) OR
(((quality of life) OR value of life) OR quality adjusted life year))) OR (((((((pricing) OR
fiscal) OR value for money)) OR (((burden of iliness) OR burden of disease) OR burden))
OR ((resource allocation) OR deductibles and co-insurance)) OR (((((((((economics) OR
fees) OR finance) OR money) OR pharmacoeconomic) OR socioeconomic) OR
expenditure) OR cost) OR budget)))) AND (((((("bipolar disorder")) OR (Bipolar
Disorder)) OR (cyclothymia)) OR (mania)) OR (bipolar depression)) AND
("1980/01/01"[PDAT] : "2012/04/01"[PDAT]) NOT "animals"[MeSH Terms:noexp]

#43  Search (((CCCCCCCCCCCCOCCCCCCCT((statistical) AND model)) OR (visual analogue scale[Text 33
Word])) OR (standard gamble[Text Word])) OR (decision analysis[Text Word])) OR
(decision tree[MeSH Terms])) OR ((eq5d[Text Word]) OR eqg-5d[Text Word])) OR
(((hui[Text Word]) OR "health utility index"[Text Word]) OR "utility value"[Text Word]))
OR ((euroqol[Text Word]) OR "euro qol"[Text Word])) OR ((((((((sf20[Text Word]) OR
shortform 20[Text Word]) OR short form 20[Text Word]) OR sf twenty[Text Word]) OR
sftwenty[Text Word]) OR shortform twenty[Text Word]) OR short form twenty[Text
Word]) OR sf 20[Text Word])) OR ((((((((sf16[Text Word]) OR shortform 16[Text Word])
OR short form 16[Text Word]) OR sf sixteen[Text Word]) OR sfsixteen[Text Word]) OR
shortform sixteen[Text Word]) OR short form sixteen[Text Word]) OR sf 16[Text
Word])) OR ((((((((sf12[Text Word]) OR shortform 12[Text Word]) OR short form
12[Text Word]) OR sf twelve[Text Word]) OR sftwelve[Text Word]) OR shortform
twelve[Text Word]) OR short form twelve[Text Word]) OR sf 12[Text Word])) OR
((((((((sf6[Text Word]) OR sf 6[Text Word]) OR short form 6[Text Word]) OR shortform
6[Text Word]) OR sf six[Text Word]) OR sfsix[Text Word]) OR shortform six[Text
Word]) OR short form six[Text Word])) OR (((((((((((sf36[Text Word]) OR sf-36[Text
Word]) OR Shortform 36[Text Word]) OR short form thirty six[Text Word]) OR sf
thirtysix[Text Word]) OR sf thirty six[Text Word]) OR shortform thirtysix[Text Word])
OR shortform thirty six[Text Word]) OR short form thirtysix[Text Word]) OR sf 36[Text
Word]) OR short form 36[Text Word])) OR (willingness to pay[Text Word])) OR
(disutility)) OR (markov[Text Word])) OR (monte carlo[Text Word])) OR ("time trade

off")) OR (((((Quality-adjusted life expectancy) OR disability adjusted life year) OR 315
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health adjusted life expectancy) OR quality of life) OR health related quality of life)) OR
(gale)) OR ((((((daly) OR gol) OR hqgl) OR hqol) OR hrgol) OR hrgl)) OR (wellbeing)) OR
(((quality of life) OR value of life) OR quality adjusted life year))) OR (((((((pricing) OR
fiscal) OR value for money)) OR (((burden of illness) OR burden of disease) OR burden))
OR ((resource allocation) OR deductibles and co-insurance)) OR (((((((((economics) OR
fees) OR finance) OR money) OR pharmacoeconomic) OR socioeconomic) OR
expenditure) OR cost) OR budget)))) AND (((((("bipolar disorder")) OR (Bipolar
Disorder)) OR (cyclothymia)) OR (mania)) OR (bipolar depression)) AND
(("1980/01/01"[PDat] : "2012/04/01"[PDat])) Limits: Animals

#42

Search (((CCCCCCCCCCCCOCCCCeCt ((statistical) AND model)) OR (visual analogue scale[Text
Word])) OR (standard gamble[Text Word])) OR (decision analysis[Text Word])) OR
(decision tree[MeSH Terms])) OR ((eq5d[Text Word]) OR eq-5d[Text Word])) OR
(((hui[Text Word]) OR "health utility index"[Text Word]) OR "utility value"[Text Word]))
OR ((euroqgol[Text Word]) OR "euro qol"[Text Word])) OR ((((((((sf20[Text Word]) OR
shortform 20[Text Word]) OR short form 20[Text Word]) OR sf twenty[Text Word]) OR
sftwenty[Text Word]) OR shortform twenty[Text Word]) OR short form twenty[Text
Word]) OR sf 20[Text Word])) OR ((((((((sf16[Text Word]) OR shortform 16[Text Word])
OR short form 16[Text Word]) OR sf sixteen[Text Word]) OR sfsixteen[Text Word]) OR
shortform sixteen[Text Word]) OR short form sixteen[Text Word]) OR sf 16[Text
Word])) OR ((((((((sf12[Text Word]) OR shortform 12[Text Word]) OR short form
12[Text Word]) OR sf twelve[Text Word]) OR sftwelve[Text Word]) OR shortform
twelve[Text Word]) OR short form twelve[Text Word]) OR sf 12[Text Word])) OR
((((((((sf6[Text Word]) OR sf 6[Text Word]) OR short form 6[Text Word]) OR shortform
6[Text Word]) OR sf six[Text Word]) OR sfsix[Text Word]) OR shortform six[Text
Word]) OR short form six[Text Word])) OR (((((((((((sf36[Text Word]) OR sf-36[Text
Word]) OR Shortform 36[Text Word]) OR short form thirty six[Text Word]) OR sf
thirtysix[Text Word]) OR sf thirty six[Text Word]) OR shortform thirtysix[Text Word])
OR shortform thirty six[Text Word]) OR short form thirtysix[Text Word]) OR sf 36[Text
Word]) OR short form 36[Text Word])) OR (willingness to pay[Text Word])) OR
(disutility)) OR (markov[Text Word])) OR (monte carlo[Text Word])) OR ("time trade
off")) OR (((((Quality-adjusted life expectancy) OR disability adjusted life year) OR
health adjusted life expectancy) OR quality of life) OR health related quality of life)) OR
(gale)) OR ((((((daly) OR gol) OR hqgl) OR hqol) OR hrqgol) OR hrgl)) OR (wellbeing)) OR
(((quality of life) OR value of life) OR quality adjusted life year))) OR (((((((pricing) OR
fiscal) OR value for money)) OR (((burden of illness) OR burden of disease) OR burden))
OR ((resource allocation) OR deductibles and co-insurance)) OR (((((((((economics) OR
fees) OR finance) OR money) OR pharmacoeconomic) OR socioeconomic) OR
expenditure) OR cost) OR budget)))) AND (((((("bipolar disorder")) OR (Bipolar
Disorder)) OR (cyclothymia)) OR (mania)) OR (bipolar depression)) AND
(("1980/01/01"[PDat] : "2012/04/01"[PDat]))

2209

#41

Search (((CCCCCCCCCCCCCCCCCLCC L ( (statistical) AND model)) OR (visual analogue scale[Text
Word])) OR (standard gamble[Text Word])) OR (decision analysis[Text Word])) OR
(decision tree[MeSH Terms])) OR ((eq5d[Text Word]) OR eq-5d[Text Word])) OR
(((hui[Text Word]) OR "health utility index"[Text Word]) OR "utility value"[Text Word]))
OR ((euroqol[Text Word]) OR "euro qgol"[Text Word])) OR ((((((((sf20[Text Word]) OR
shortform 20[Text Word]) OR short form 20[Text Word]) OR sf twenty[Text Word]) OR
sftwenty[Text Word]) OR shortform twenty[Text Word]) OR short form twenty[Text
Word]) OR sf 20[Text Word])) OR ((((((((sf16[Text Word]) OR shortform 16[Text Word])

2267
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OR short form 16[Text Word]) OR sf sixteen[Text Word]) OR sfsixteen[Text Word]) OR
shortform sixteen[Text Word]) OR short form sixteen[Text Word]) OR sf 16[Text
Word])) OR ((((((((sf12[Text Word]) OR shortform 12[Text Word]) OR short form
12[Text Word]) OR sf twelve[Text Word]) OR sftwelve[Text Word]) OR shortform
twelve[Text Word]) OR short form twelve[Text Word]) OR sf 12[Text Word])) OR
((((((((sf6[Text Word]) OR sf 6[Text Word]) OR short form 6[Text Word]) OR shortform
6[Text Word]) OR sf six[Text Word]) OR sfsix[Text Word]) OR shortform six[Text
Word]) OR short form six[Text Word])) OR (((((((((((sf36[Text Word]) OR sf-36[Text
Word]) OR Shortform 36[Text Word]) OR short form thirty six[Text Word]) OR sf
thirtysix[Text Word]) OR sf thirty six[Text Word]) OR shortform thirtysix[Text Word])
OR shortform thirty six[Text Word]) OR short form thirtysix[Text Word]) OR sf 36[Text
Word]) OR short form 36[Text Word])) OR (willingness to pay[Text Word])) OR
(disutility)) OR (markov[Text Word])) OR (monte carlo[Text Word])) OR ("time trade
off")) OR (((((Quality-adjusted life expectancy) OR disability adjusted life year) OR
health adjusted life expectancy) OR quality of life) OR health related quality of life)) OR
(gale)) OR ((((((daly) OR gol) OR hqgl) OR hqol) OR hrgol) OR hrgl)) OR (wellbeing)) OR
(((quality of life) OR value of life) OR quality adjusted life year))) OR (((((((pricing) OR
fiscal) OR value for money)) OR (((burden of illness) OR burden of disease) OR burden))
OR ((resource allocation) OR deductibles and co-insurance)) OR (((((((((economics) OR
fees) OR finance) OR money) OR pharmacoeconomic) OR socioeconomic) OR
expenditure) OR cost) OR budget)))) AND (((((("bipolar disorder")) OR (Bipolar
Disorder)) OR (cyclothymia)) OR (mania)) OR (bipolar depression))

Search (((CCCCCCCOCCCCCCCCCLCLC( (statistical) AND model)) OR (visual analogue scale[Text 1138501
Word])) OR (standard gamble[Text Word])) OR (decision analysis[Text Word])) OR
(decision tree[MeSH Terms])) OR ((eq5d[Text Word]) OR eqg-5d[Text Word])) OR
(((hui[Text Word]) OR "health utility index"[Text Word]) OR "utility value"[Text Word]))
OR ((euroqol[Text Word]) OR "euro qol"[Text Word])) OR ((((((((sf20[Text Word]) OR
shortform 20[Text Word]) OR short form 20[Text Word]) OR sf twenty[Text Word]) OR
sftwenty[Text Word]) OR shortform twenty[Text Word]) OR short form twenty[Text
Word]) OR sf 20[Text Word])) OR ((((((((sf16[Text Word]) OR shortform 16[Text Word])
OR short form 16[Text Word]) OR sf sixteen[Text Word]) OR sfsixteen[Text Word]) OR
shortform sixteen[Text Word]) OR short form sixteen[Text Word]) OR sf 16[Text
Word])) OR ((((((((sf12[Text Word]) OR shortform 12[Text Word]) OR short form
12[Text Word]) OR sf twelve[Text Word]) OR sftwelve[Text Word]) OR shortform
twelve[Text Word]) OR short form twelve[Text Word]) OR sf 12[Text Word])) OR
((((((((sf6[Text Word]) OR sf 6[Text Word]) OR short form 6[Text Word]) OR shortform
6[Text Word]) OR sf six[Text Word]) OR sfsix[Text Word]) OR shortform six[Text
Word]) OR short form six[Text Word])) OR (((({(((((((sf36[Text Word]) OR sf-36[Text
Word]) OR Shortform 36[Text Word]) OR short form thirty six[Text Word]) OR sf
thirtysix[Text Word]) OR sf thirty six[Text Word]) OR shortform thirtysix[Text Word])
OR shortform thirty six[Text Word]) OR short form thirtysix[Text Word]) OR sf 36[Text
Word]) OR short form 36[Text Word])) OR (willingness to pay[Text Word])) OR
(disutility)) OR (markov[Text Word])) OR (monte carlo[Text Word])) OR ("time trade
off")) OR (((((Quality-adjusted life expectancy) OR disability adjusted life year) OR
health adjusted life expectancy) OR quality of life) OR health related quality of life)) OR
(gale)) OR ((((((daly) OR gol) OR hqgl) OR hqgol) OR hrgol) OR hrgl)) OR (wellbeing)) OR
(((quality of life) OR value of life) OR quality adjusted life year))) OR (((((((pricing) OR

fiscal) OR value for money)) OR (((burden of illness) OR burden of disease) OR burden)) 317
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OR ((resource allocation) OR deductibles and co-insurance)) OR (((((((((economics) OR
fees) OR finance) OR money) OR pharmacoeconomic) OR socioeconomic) OR
expenditure) OR cost) OR budget))

#38

Search ((((note[Publication Type]) OR letter[Publication Type]) OR editorial[Publication
Type]) OR news[Publication Type]) OR "conference abstract"[Publication Type]

1196493

Search ((((CCCCCCCCCOCeCectc((statistical) AND model)) OR (visual analogue scale[Text
Word])) OR (standard gamble[Text Word])) OR (decision analysis[Text Word])) OR
(decision tree[MeSH Terms])) OR ((eq5d[Text Word]) OR eq-5d[Text Word])) OR
(((hui[Text Word]) OR "health utility index"[Text Word]) OR "utility value"[Text Word]))
OR ((euroqgol[Text Word]) OR "euro qol"[Text Word])) OR ((((((((sf20[Text Word]) OR
shortform 20[Text Word]) OR short form 20[Text Word]) OR sf twenty[Text Word]) OR
sftwenty[Text Word]) OR shortform twenty[Text Word]) OR short form twenty[Text
Word]) OR sf 20[Text Word])) OR ((((((((sf16[Text Word]) OR shortform 16[Text Word])
OR short form 16[Text Word]) OR sf sixteen[Text Word]) OR sfsixteen[Text Word]) OR
shortform sixteen[Text Word]) OR short form sixteen[Text Word]) OR sf 16[Text
Word])) OR ((((((((sf12[Text Word]) OR shortform 12[Text Word]) OR short form
12[Text Word]) OR sf twelve[Text Word]) OR sftwelve[Text Word]) OR shortform
twelve[Text Word]) OR short form twelve[Text Word]) OR sf 12[Text Word])) OR
((((((((sf6[Text Word]) OR sf 6[Text Word]) OR short form 6[Text Word]) OR shortform
6[Text Word]) OR sf six[Text Word]) OR sfsix[Text Word]) OR shortform six[Text
Word]) OR short form six[Text Word])) OR (((((((((((sf36[Text Word]) OR sf-36[Text
Word]) OR Shortform 36[Text Word]) OR short form thirty six[Text Word]) OR sf
thirtysix[Text Word]) OR sf thirty six[Text Word]) OR shortform thirtysix[Text Word])
OR shortform thirty six[Text Word]) OR short form thirtysix[Text Word]) OR sf 36[Text
Word]) OR short form 36[Text Word])) OR (willingness to pay[Text Word])) OR
(disutility)) OR (markov[Text Word])) OR (monte carlo[Text Word])) OR ("time trade
off")) OR (((((Quality-adjusted life expectancy) OR disability adjusted life year) OR
health adjusted life expectancy) OR quality of life) OR health related quality of life)) OR
(gale)) OR ((((((daly) OR qgol) OR hql) OR hqol) OR hrgol) OR hrgl)) OR (wellbeing)) OR
(((quality of life) OR value of life) OR quality adjusted life year)

330035

Search (statistical) AND model

60470

Search visual analogue scale[Text Word]

10189

Search standard gamble[Text Word]

[0}
wv

Search decision analysis[Text Word]

3069

Search decision tree[MeSH Terms]

7820

Search (eq5d[Text Word]) OR eq-5d[Text Word]

2038

#30

Search ((hui[Text Word]) OR "health utility index"[Text Word]) OR "utility value"[Text
Word]

~
(o]
~

#29

Search (euroqol[Text Word]) OR "euro qol"[Text Word]

1632
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#28 Search (((((((sf20[Text Word]) OR shortform 20[Text Word]) OR short form 20[Text 306
Word]) OR sf twenty[Text Word]) OR sftwenty[Text Word]) OR shortform twenty[Text
Word]) OR short form twenty[Text Word]) OR sf 20[Text Word]

#27 Search (((((((sf16[Text Word]) OR shortform 16[Text Word]) OR short form 16[Text 15
Word]) OR sf sixteen[Text Word]) OR sfsixteen[Text Word]) OR shortform sixteen[Text
Word]) OR short form sixteen[Text Word]) OR sf 16[Text Word]

#26 Search (((((((sf12[Text Word]) OR shortform 12[Text Word]) OR short form 12[Text 2027
Word]) OR sf twelve[Text Word]) OR sftwelve[Text Word]) OR shortform twelve[Text
Word]) OR short form twelve[Text Word]) OR sf 12[Text Word]

#25 Search (((((((sf6[Text Word]) OR sf 6[Text Word]) OR short form 6[Text Word]) OR 1244
shortform 6[Text Word]) OR sf six[Text Word]) OR sfsix[Text Word]) OR shortform
six[Text Word]) OR short form six[Text Word]

#24  Search ((((((((((sf36[Text Word]) OR sf-36[Text Word]) OR Shortform 36[Text Word]) 13034
OR short form thirty six[Text Word]) OR sf thirtysix[Text Word]) OR sf thirty six[Text
Word]) OR shortform thirtysix[Text Word]) OR shortform thirty six[Text Word]) OR
short form thirtysix[Text Word]) OR sf 36[Text Word]) OR short form 36[Text Word]

#21 Search willingness to pay[Text Word] 1748

#20 Search disutility 145

#19 Search markov[Text Word] 12117

#18 Search monte carlo[Text Word] 30494

#17 Search "time trade off" 640

#16 Search ((((Quality-adjusted life expectancy) OR disability adjusted life year) OR health 176825

adjusted life expectancy) OR quality of life) OR health related quality of life

#15 Search qgale 68

#14 Search (((((daly) OR gol) OR hqgl) OR hqol) OR hrqol) OR hrql 29904

#13 Search wellbeing 4284

#12 Search ((((((pricing) OR fiscal) OR value for money)) OR (((burden of iliness) OR burden 857421

of disease) OR burden)) OR ((resource allocation) OR deductibles and co-insurance))
OR (((((((((economics) OR fees) OR finance) OR money) OR pharmacoeconomic) OR
socioeconomic) OR expenditure) OR cost) OR budget)

#10 Search ((pricing) OR fiscal) OR value for money 171972
#9 Search ((burden of iliness) OR burden of disease) OR burden 93647
#7 Search (resource allocation) OR deductibles and co-insurance 17719
#6 Search ((((((((economics) OR fees) OR finance) OR money) OR pharmacoeconomic) OR 792196

socioeconomic) OR expenditure) OR cost) OR budget
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#5 Search ((((("bipolar disorder")) OR (Bipolar Disorder)) OR (cyclothymia)) OR (mania)) 34742
OR (bipolar depression)
#4 Search bipolar depression 33199
#3 Search mania 34200
#2 Search Bipolar Disorder 32698
Search strategy OVID, Psychinfo
Search History (61 searches)
#  Searches Results
61 remove duplicates from 60 1466
60 58 not59 1468
59 limit 58 to animal 16
58 limit 57 to yr="1980 -Current" 1484
57 53 not56 1573
56 54o0r55 34053
55 Editorial.dt. 22516
54 Letter.dt. 11537
53 5and52 1620
52 or/9,51 275164
51 or/10-50 102611
50 (sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or shortform twenty 48
or short form twenty).tw.
49 (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or shortform sixteen 3
or short form sixteen).tw.
48 (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or shortform twelve 559
or short form twelve).tw.
47 (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short form 12

six).tw.
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46 (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or shortform 2951
thirtysix or shortform thirty six or short form thirtysix or short form thirty six).tw.
45 (resource adj (allocatS or use$ or utilit$)).tw. 2609
44 (hye or hyes).tw. 22
43 tto.tw. 88
42  willingness to pay.tw. 750
41  disutiliS.tw. 101
40 rosser.tw. 58
39 simulation model$.tw. 946
38 markov.tw. 1908
37 monte carlo.tw. 2571
36 decision treeS.sh. 0
35 decision analyS.tw. 769
34 qalyS.tw. 474
33 (valu$ adj2 quality).tw. 382
32 (qtwist or g twist).tw. 12
31 time trade.tw. 140
30 standard gamble.tw. 151
29 visual analogS.tw. 3980
28 (euroqol or euro qol).tw. 362
27 (weight$ adj3 preference$S).tw. 218
26 utility valueS$.tw. 157
25 ((disability or quality) adj adjusted).tw. 737
24 ((life adj2 year$) or health year equivalentS).tw. 4759
23  (health adj utilit$).tw. 245
22 huiSl.tw. 384
21 (quality adj3 well$).tw. 1432
20 gwb.tw. 78
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19 (eq5d or (eq adj 5d)).tw. 534
18 (qgald$ or gale$ or gtime$).tw. 6
17 (well being or wellbeing).tw. 40755
16 (health adj2 stat$).tw. 15769
15 ((adjusted adj2 life) or galy$).tw. 838
14 (quality adj2 life).tw. 32531
13 (daly or gol or hgl or hgol or hrgol or hr gl or hrgl).tw. 6987
12 wellbeing/ 0
11 statistical model/ 0
10 exp "quality of life"/ or "value of life"/ or quality adjusted life year/ 21918
9 or/6-8 188362
8 (budget$ or cost$ or econom$ or expenditure$ or financ$ or fiscalS or funding or 166532
pharmacoeconomic$ or price or prices or pricing or (value adj3 money) or (burden adj3
(disease$ or illnessS))).tw.
7 resource allocation.sh. or "deductibles and coinsurance"/ 1832
6  (budgetS or cost$ or economicS or expenditure$ or feeS1 or feesS or financ$ or health 57367
resource$ or money or pharmacoeconomic$ or socioeconomic$).hw.
5 or/1-4 30511
4  (hypomania or mania or manic psychosis).sh. or (hypomania$ or mania$ or manic$).ti,ab. 15944
3 (bipolar depression or bipolar disorder or bipolar i disorder or bipolar ii disorder or 16470
cyclothymia or rapid cycling bipolar disorder).sh.
2 (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 2182
1  ((bipolar or bi?polar or bi polar) adj5 (disorder$ or depress$)).tw. 18989
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Search strategy EMBSCO CINAHL

#V Searches

61 You will need to Edit search and then limit to publication date

60 S59 NOT S57

59 S58 NOT S56

58 S5 AND S52

57 (MH "Animal Studies")

53 (ZT "commentary") or (ZT "editorial") or (ZT "letter") or (ZT “conference abstract”)

52 S9 OR S51

51 S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR
S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR
S$32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR
S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49 OR S50

50 Tl ( sf20 or sf 20 or short form 20 or shortform 20 or sf twenty or sftwenty or
shortform twenty or short form twenty ) OR AB ( sf20 or sf 20 or short form 20 or
shortform 20 or sf twenty or sftwenty or shortform twenty or short form twenty )

49 Tl (sf16 or sf 16 or short form 16 or shortform 16 or sf sixteen or sfsixteen or
shortform sixteen or short form sixteen) OR AB (sf16 or sf 16 or short form 16 or
shortform 16 or sf sixteen or sfsixteen or shortform sixteen or short form sixteen)

48 Tl (sf12 or sf 12 or short form 12 or shortform 12 or sf twelve or sftwelve or
shortform twelve or short form twelve) OR AB (sf12 or sf 12 or short form 12 or
shortform 12 or sf twelve or sftwelve or shortform twelve or short form twelve)

47 Tl (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or shortform six or short
form six) OR AB (sf6 or sf 6 or short form 6 or shortform 6 or sf six or sfsix or
shortform six or short form six)

46 Tl (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six or
shortform thirtysix or shortform thirty six or short form thirtysix or short form thirty
six) OR AB (sf36 or sf 36 or short form 36 or shortform 36 or sf thirtysix or sf thirty six
or shortform thirtysix or shortform thirty six or short form thirtysix or short form
thirty six)

45 Tl (resource allocate* OR resource use* OR resource utility*) OR AB (resource
allocate* OR resource use* OR resource utility*)

44 Tl (hye or hyes) OR AB (hye or hyes)

43 Tl (tto) OR AB (tto)

42 Tl (willingness to pay) OR AB (willingness to pay)

41 Tl (disutili*) OR AB (disutili*)
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40 Tl (rosser) OR AB (rosser)

39 Tl (simulation model*) OR AB (simulation model*)

38 Tl (markov) OR AB (markov)

37 Tl (monte carlo) OR AB (monte carlo)

36 Tl (decision tree*) OR AB (decision tree*)

35 Tl (decision analy*) OR AB (decision analy*)

34 Tl (galy*) OR AB (qaly*)

33 Tl (valu* n2 quality) OR AB (valu* n2 quality)

32 TI (gtwist or g twist) OR AB (gtwist or g twist)

31 Tl (time trade) OR AB (time trade)

30 Tl (standard gamble) OR AB (standard gamble*)

29 Tl (visual analog*) OR AB (visual analog*)

28 Tl (euroqol or euro qol) OR AB (euroqol or euro qol)

27 Tl (weight* n3 preference*) OR AB (weight* n3 preference*)

26 TI (utility value*) OR AB (utility value*)

25 Tl (disability adjusted OR quality adjusted) OR AB (disability adjusted OR quality
adjusted)

24 Tl ((life n2 year*) or health year equivalent*) OR AB ((life n2 year*) or health year
equivalent*)

23 Tl (health utilit*) OR AB (health utility*)

22 TI(hui*) OR AB (hui*)

21 Tl (quality n3 well*) OR AB (quality n3 well*)

20 Tl (qwb) OR AB (qwb)

19 Tl (eq5d or eq 5d) OR AB (eq5d or eq 5d)

18 Tl (qald* or gale* or gtime*) OR AB (qald* or qale* or gtime*)

17 TI (well being or wellbeing) OR AB (well being or wellbeing)

16 Tl (health n2 stat*) OR AB (health n2 stat*)

15 Tl ((adjusted n2 life) or galy*) OR AB ((adjusted n2 life) or qaly*)

14 Tl (quality n2 life) OR AB (quality n2 life)

13 Tl (daly or gol or hgl or hgol or hrgol or hr gl or hrgl) OR AB (daly or gol or hql or
hqol or hrqgol or hr gl or hrql)

12 (MH "Psychological Well-Being")

11 (MH "Models, Statistical")

10 (MH "Quality of Life") OR (MH "Quality of Working Life") OR (MH "Quality-Adjusted
Life Years")

9 S6 OR S7 OR S8




Tl (budget* or cost* or econom* or expenditure* or financ* or fiscal* or funding or
pharmacoeconomic* or price or prices or pricing or (value n3 money) or (burden n3
(disease* or illness*))) OR AB (budget* or cost* or econom* or expenditure* or
financ* or fiscal* or funding or pharmacoeconomic* or price or prices or pricing or

(value n3 money) or (burden n3 (disease* or illness*)))

(MH "Resource Allocation+")

Tl (budget™® or cost* or economic* or expenditure* or fee*1 or fees* or financ* or
health resource* or money or pharmacoeconomic* or socioeconomic*) OR AB
(budget* or cost* or economic* or expenditure* or fee*1 or fees* or financ* or

health resource* or money or pharmacoeconomic* or socioeconomic*)

S10RS2 OR S3 OR S$4

Tl (hypomania or mania or manic psychosis) OR AB (hypomania or mania or manic

psychosis) OR MW (hypomania or mania or manic psychosis)

MW (bipolar depression or bipolar disorder or bipolar i disorder or bipolar ii disorder

or cyclothymia or rapid cycling bipolar disorder)

Tl (((cyclothymi* or rapid or ultradian) n5 cycl*) or RCBD) OR AB (((cyclothymi* or
rapid or ultradian) n5 cycl*) or RCBD)

Tl ((bipolar or bi?polar or bi polar) n5 (disorder* or depress*)) OR AB ((bipolar or

bi?polar or bi polar) n5 (disorder* or depress*))
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Appendix 2: Data extraction template for collecting data on studies

included in Chapter 4

DATA EXTRACTION FORM

Reviewer: Date of Review:

Authors:
Publication Date:
Title:

Country:
T.anguage:

Objective:

Economic study design:
CEA O CBA O cuA 0O CMA O CceA: O

Source of data for effect size measure(s):

Meta-analysis 0 ReT O
Quasi experimental study O Controlled study with concurrent controls [
Controlled study with historical controls []  Mirror image (before-after) study [}
Observational studies [l Retrospective databases A

Primary outcome measure(s) (please list):

Interventions compared (please describe):

Treatment:

Comparator:

Setting (please describe):

Patient population characteristics (please describe):

Patient sample:
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Perspective of analysis:

Societal [J  Patient and patient family []
Health care system [1  Health care provider a
Individual clinician[] ~ Insurer ad
Other:

Time frame of analysis:

Cost data:

Primary [ Secondary [

If secondary please specify:

Costs included:

Direct medical Direct non-medical Productivity losses
direct treatment 0 social care 0 income forgone due to illness [
in-patient 0 social benefits [ income forgone due to death [
out-patient 0 travel costs a income forgone by caregiver [
day care O caregiver out-of-pocket []

community health care [] criminal justice O

medication a training of staff 0

side effect costs U

or

staff

ad
medication O
labs/diagnostic a
overhead 0
capital equipment O
real estate 0

Others:

Currency:
Was discounting used?
Yes, for benefits and costs [

Rate:

QoL estimates derived from:

Patients O

General population []

Using:

Generic measures [

Year of costing:

Yes, but only for costs [ No [

Experts

Care givers

Direct elicitation O
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Generic measures:

Rosser Index a Health Utilities Index (HUT) [J
EQ-5D O Quality of Well Being (QWB) [J
15D O SE-36 O
SE-12 O SF-6 O
Converted into utilities?

Yes O No O
Using:

Direct elicitation:

Standard Gamble [J VAS

Time trade-off ~ [J Person trade-off

Utility values combined with survival to form QALYs?

Yes O No O
Result(s):

Validity checklist Used:

CHEC-LIST:
score (Yes/NA/AII):

Risk of bias:
> High >Low

Comments, limitations of the study:
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Appendix 3: Centre for review and dissemination (CRD) checklist for

assessing economic evaluations(104, 321)*

Studv Design:

1
2
3
4
5
6
7

The research auestion is stated.

The economic importance of the research auestion is stated.

The viewpoint(s) of the analvsis is (are) clearlv stated and iustified.

The rationale for choosing alternative programmes or interventions compared is stated.

The alternatives being compared are clearlv described.

The form of the economic evaluation used is stated.

The choice of form of economic evaluation is justified in relation to the auestions addressed.

Data Collection:

The source(s) of effectiveness estimates used is(are) stated.

Details of the design and results of effectiveness studv are given (if based on a single studv).
Details of the methods of svnthesis or meta-analvsis of estimates are given (if based on a
The primarv outcome measures(s) for the economic evaluation are clearlv stated.
Methods to value benefits are stated.

Details of the subiects from whom valuations were obtained were given.

Productivitv changes (if included) are reported separatelv.

The relevance of productivitv changes to the studv auestion is discussed.

Quantities of resource use are reported separatelv from their unit costs.

Methods for the estimation of auantities and unit costs are described.

Currencyv and price data are recorded.

Details of currencv of price adiustments for inflation or currencv conversion are given.
Details of anv model used are given.

The choice of model used and the kev parameters on which it is based are justified.

Analvsis and Interpretation of Results:

Time horizon of costs and benefits is stated.

The discount rate(s) is (are) iustified.

The choice of discount rate(s) is (are) iustified.

An explanation is given if costs ad benefits are not discounted.

Details of statistical tests and confidence intervals are given for stochastic data.
The approach to sensitivitv analvsis is given.

The choice of variables for sensitivitv analvsis is iustified.

The ranges over which the variables are varied are iustified.

Relevant alternatives are compared.

Incremental analvsis is reported.

Maior outcomes are presented in a disaggregated as well as aggregated form.
The answer to the study question is given.

Conclusions follow from the data reported.
Conclusions are accompanied bv the appropriate caveats.
Were generalisabilty issues addesed.

*based on Drummond's check-list for assessing economic evaluations
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Appendix 4: Review of guidelines for good practice in decision-analytic

modelling in health technology assessment; Philips Checklist (322)

Structure (S)

S1 Rationale for structure S4 Structural assumptions S7 Time horizon
S2 Statement of scope/ The S5 Strategies/ comparators S8 Disease states / pathways
S3 Statement of decision S6 Model type S9 Cycle length

S1 | Is there a clear statement of the decision problem?

S1 | Is the objective of the evaluation and model specified and consistent with the stated decision?

S1 | Is the primary decision maker specified?

S2 | Is the perspective of the model stated clearly?

S2 | Are the model inputs consistent with the stated perspective?

S2 | Has the scope of the model been stated and justified?

S2 | Are the outcomes of the model consistent with the perspective, scope and overall objective of the
S3 | Has the evidence regarding the model structure been described?

S3 | Is the structure of the model consistent with a coherent theory of the health condition under

S3 | Have any competing theories regarding model structure been considered?

S3 | Are the sources of data used to develop the model specified?

S3 | Are the causal relationships described by the model structure justified appropriately?

S4 | Are the structural assumptions transparent and justified?

S4 | Are the structural assumptions reasonable given overall objective, perspective and scope of the

S5 | Is there a clear definition of the options under evaluation?

S5 | Have all feasible and practical options been evaluated?

S5 | Is there justification for the exclusion of feasible options?

S6 | Is the chosen model type appropriate given the decision problem and specified causal relationships
S7 | Is the time horizon of the model sufficient to reflect all important differences between options?

S7 | Is the time horizon of the model, and the duration of treatment and treatment effect described and
S7 | Has a lifetime horizon been used? If not, has a shorter time horizon been justified?

S8 | Do disease states (state transition model) or pathways (decision tree model) reflect underlying

S9 | Is the cycle length defined and justified in terms of the natural history of disease?

Consistency (C)

C1 Internal consistency C2 External consistency

Is there evidence that the mathematical logic of the model has been tested thoroughly before use?
Are the conclusions valid given the data presented?

Are any counterintuitive results from the model explained and justified?

If the model has been calibrated against independent data, have any differences been explained and
Have the results of the model been compared with those of previous models and any differences in
Data (D)

OO0 0O0

D1 Data identification D2B Treatment effects D4 Assessment of DAC Heterogeneity
D2 Pre-model data D2C Quality-of-life D4A Methodological DAD Parameter
D2A Baseline data D3 Dataincorporation D4B Structural

Dla | Are the data identification methods transparent and appropriate given the objectives of the model?
D1b | Where choices have been made between data sources, are these justified appropriately?

D1lc | Has particular attention been paid to identifying data for the important parameters in the model?
D1d | Has the process of selecting key parameters been justified and systematic methods used to identify
Dle | Has the quality of the data been assessed appropriately?

D1f | Where expert opinion has been used, are the described and justified?

D2a | Are the pre-model data analysis methodology based on justifiable statistical and epidemiological
D2A | Is the choice of baseline data described and justified?

D2A | Are transition probabilities calculated appropriately?

D2A | Has a half cycle correction been applied to both cost and outcome?

D2A | If not, has this omission been justified?

D2B | If relative treatment effects have been derived from trial data, have they been synthesised using
D2B | Have the methods and assumptions used to extrapolate short-term results to final outcomes been

. . - . 330
D2B | Have alternative assumptions been explored through sensitivity analysis?




D2B
D2B
D2C
D2C
D2C
D3a
D3b
D3c
D3d
D3e
D4a
D4b
D4A
D4B
D4C
D4D
D4D
D4D

Have assumptions regarding the continuing effect of treatment once treatment is complete been
Have alternative assumptions been explored through sensitivity analysis?

Are the utilities incorporated into the model appropriate?

Is the source for the utility weights referenced?

Are the methods of derivation for the utility weights justified?

Have all data incorporated into the model been described and referenced in sufficient detail?

Has the use of mutually inconsistent data been justified (i.e. are assumptions and choices

Is the process of data incorporation transparent?

If data have been incorporated as distributions, has the choice of distribution for each parameter

If data have been incorporated as distributions, is it clear that second order uncertainty is reflected?
Have the four principal types of uncertainty been addressed?

If not, has the omission of particular forms of uncertainty been justified?

Have methodological uncertainties been addressed by running alternative versions of the model

Is there evidence that structural uncertainties have been addressed via sensitivity analysis?

Has heterogeneity been dealt with by running the model separately for different sub-groups?

Are the methods of assessment of parameter uncertainty appropriate?

Has probabilistic sensitivity analysis been done, if not has this been justified?

If data are incorporated as point estimates, are the ranges used for sensitivity analysis stated clearly
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Appendix 5: list of excluded studies

Study

Reason for exclusion

Andrews et al. 2004 (323)

Not an economic evaluation

Clark et al. 1998 (324)

Results of CEA for BD not presented separately

Caro et al. 2006 (325)

Budgetary impact analysis (not an economic evaluation)

Conney et al.1999 (326)

Costing study

Dean et al. 2004 (327)

Review

DSl et al. 2005 (328)

Could not retrieve

Fleurence et al. 2007 (329)

Review

Goldberg et al. 1999 (330)

Review

Greenhalgh et al. 2005 (331)

Doesn’t present results for BD

Roijen et al. 2004 (332)

Not an economic evaluation

Hong et al. 2011 (333)

Doesn’t compare any interventions

Kieth et al. 2009 (334)

Review

Li et al. 2011 (335)

Costing study

Lothgren et al. 2004 (138)

Review

Namijoshi et al.2002 (336)

Before-and-after costing study

Myhr et al. 2006 (337)

Doesn’t present results for BD

Reifman et al. 1980 (338)

Not an economic evaluation

Scott et al. 2009 (339)

Costing study

Scott et al. 2011 (340)

Review

Shaya et al. 2007 (341)

Budgetary impact analysis (not an economic evaluation)

Simons et al. 2004 (342)

Costing study

Steffens et al.1996 (343)

Not an economic evaluation

Virtanen et al. 2011 (344)

Not an economic evaluation

Zhang et al. 2008 (345)

Costing study
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Appendix 6: Assessing the quality of Trial-based economic evaluations

in Bipolar disorder using centre of review and dissemination’s

checklist
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Appendix 7: Assessing the quality of Modelling-based economic
evaluations of management strategies in Bipolar disorder using

Philips’s checklist
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Appendix 8: Correlation matrix between the ASRM (mania), EQ-5D-3L,

and VAS
Items EQ-5D-3L Mobility Self- Usual Pain/ Depression VAS
care activities /anxiety
discomfort

ALTMAN score 0.092* -0.004 -0.003 -0.079* 0.010 -0.157* 0.126*
Elevated mood 0.158* -0.016 -0.075* -0.122% -0.032 -0.216* 0.195*
Increased self-

0.083* -0.027 -0.009 -0.080* 0.010 -0.129* 0.143*
esteem
Decreased need

-0.074* 0.099* 0.070%* 0.089* 0.105* 0.005 -0.061*
of sleep
Pressured

0.006 0.030 0.078* -0.007 0.077* -0.102* 0.066*

speech
Psychomotor

0.114* -0.019 -0.048 -0.105%* -0.028 -0.136* 0.133*
agitation

* statistically significant at P value<0.05
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Appendix 9: Horn's parallel analysis
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Appendix 10: Characteristics of studies exploring appropriateness of EQ-5D-3L in Bipolar disorder
and updated from Brazier et al 2014.

. Partly adapted

Study Study Measures used Reliabi | Known group validity Convergent validity Respo | Overall
context lity nsiven
ess
Vojta et el | USA, n=86 SF-12, ISS, EQ-5D- | NR EQ-5D-3L scores showed rank order with | Poor Correlations between | NR Manic states have lower
, 2001 3L euthymic= manic/hypomanic> mixed EQ-5D-3L and symptom HRQol than euthymia;
=depressed states SF-12 mental subscale | and functional depression primary
discriminated across all the mood states measures determinant of HRQoL
in expected direction; no difference in SF-
12 physical subscale scores
Hakkaart- | Netherlands, | SF-36, EQ-5D-3L NR Mean EQ-5D-3L score was not NR NR No significant
van n=40 significantly different from that in the differences observed in
Roijen, general population (0.82 Vs 0.88, EQ-5D-3L
2004 P=0.084)
Hayhurst | UK, n=221/ ASRM, BDI, HRSD- | NR Significant differences observed in EQ- moderate significant NR EQ-5D can be used to
et al, 253 17, LIFE, SAS, EQ- 5D scores across depression states correlation  (-0.41--0.45) assess the HRQol of
2006 5D-3L with scores on all depressed BD patients
depression measures
Arbuckle USA, BFSQ CGI-BP, EQ- | NR NR moderate significant NR The SDS has strong
et al, n=194/225 5D-3L, SDS, SF-36, correlations (-0.51) validity, reliability, and
2009 MADRS, YMRS between EQ-5D-3L and SDS ability
Saarni et Finland, BDI,15 D, EQ-5D- | NR No differences in EQ-5D-3L scores in significant correlations (- The EQ-5D-3L is
al, 2010 n=20 3L, SAPS, SANS relation to disease severity after 0.71) between EQ-5D-3L problematic as an

controlling for age, gender, income,
education and BDI score

and depressive symptoms

outcome measure in BD
and psychotic disorders




Subero et | Australia, CGI-BP, YMRS, NR Differences in EQ-5D scores noted NR NR cut-off value of >20.88
al, 2013 n=176/240 HAMD?21, EQ-5D- between patients and general population on the EQ-5D score are
3L, SF-36 mean score (0.77 Vs 0.88)

appropriate to
define full remission in
BD

15D:15 dimensions ; BDI :Beck Depression Inventory; BFSQ :Bipolar Functional Status Questionnaire; CGI-BP: Clinical Global Impressions Bipolar Version Severity of
lliness scale ; HRSD-17/21:Hamilton Rating Scale for Depression 17/21 items; ISS: Internal State Scale; LIFE: LIFE-II ratings of Depression and Mania; MADRS:

Montgomery-Asberg Depression Rating Scale; MSSS: Major Symptoms of Schizophrenia Scale; SDS: Sheehan Disability Scale; SF-12: Short form-12; SF-36: Short form-
36; YMRS:Young Mania Rating Scale




Appendix 11: Sample Questionnaire used in the OXTEXT-6 Trial-based
economic evaluation in Bipolar disorder

oxTexTiD: OxT|[ | [ [ | Date Sent by OXTEXT:

A
OXTEXT
v

OXTEXT-6: FIMM Follow-up Questionnaire (12 Months)

What date did you fill out this questionnaire? | |

SECTION 0: Integrated Mood Management (IMM)

0.1 Using the IMM Manual

As part of Integrated Mood Management, you were recommended to read the Manual and various handouts, and
do various exercises.

We wrote to you on and asked you how much time you had spent on these tasks.

We now need to know how much time you have spent on these tasks between then and now.

Since please estimate how much time in total you have
spent reading the IMM manual, engaging in any IMM homework activities or hours
using your Mood Management Plan.

Please note that this figure should be the total amount of time, in hours, that you
have spent on these activities in the last 9 months (40 weeks).

For example:

- if you did about one hour per month, the figure you enter would be 9;
- if you did about one hour per week, the figure would be 40;

- if you did none, the figure would be 0.

Please be honest; we don’t mind whether you used the manual and plan a lot or a
little.
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1. HEALTH ECONOMICS QUESTIONNAIRE
This questionnaire asks about your contacts with health and social services (Section 1), changes to your medication (Section 2),
accommodation (Section 3), distance to care (Section 4), employment (Section 5) and informal care (Section 6).
during the specified time period:

If you do not know the exact answer, please give your best estimate.
If an answer is O (zero), please indicate this instead of leaving the relevant box blank.

Dates of interest:  From: |To: |

SECTION 1: Contact with health and social services during the specified time period

1.1 Contact with health and social care staff

Contact with Number of contacts

At home or in the
community (e.g.
parks, cafes)

At health or social

By phone* . .
services premises

Psychiatrist

Psychologist

GP

Community Mental Health Nurse (CPN)

Community Nurse (General Health)

Practice Nurse (at the GP clinic)

Drug/alcohol service worker

Social worker

Community Support worker
(unqualified)

Home help/home care worker

Housing worker

Voluntary/Charity worker

Emergency services (ambulance)

* Please include only non-administrative phone contacts (i.e. contacts directly related to your health status at the time).
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1.2. Contact with alternative therapist during the specified time period

How often have you visited an alternative practitioner such as an
acupuncturist or aromatherapist?

(If the therapy was paid for by you, the patient, consider it a private
service.)

1.3 Hospital visits/admissions during the specified time period

1.3.1 Mental health outpatient contacts

Were any of your contacts with the Psychiatrists/Psychologists listed in
question 1.1 with staff from the specialist mood disorder clinic at the
Warneford Hospital, Oxford? If so, please give the number of contacts here

Psychiatrist (from the specialist mood disorder clinic at the Warneford Hospital)

Psychologist (from the specialist mood disorder clinic at the Warneford Hospital)

Number of visits

NHS services

Private services

Number of contacts

By phone*

Face-to-face visits

*Please include only non-administrative phone contacts (i.e. contacts directly related to your health status at the

time).

1.3.2 Non-mental health outpatient visits

a) How many times have you visited a hospital as an outpatient for reasons not

related to your psychiatric illness?

Number of visits

b) If the answer to question a) is other than O (zero), please give details in the following table (if necessary, please

continue in Section 7).

Type of outpatient clinic
(e.g. cardiology, orthopaedics, diabetes, general surgery)

Number of visits

1.3.3 Day-patient/day hospital admissions

a) How many times have you been admitted to hospital as a day-patient (i.e. no

overnight stay) or visited a day hospital?

Number of visits

b) If the answer to question a) is other than O (zero), please give details in the following table (if necessary, please

continue in Section 7).

Type of department
(e.g. psychiatry, radiology, ophthalmology, surgery)

Number of visits
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1.3.4 Accident and Emergency (A&E) Department visits

Number of visits

How many times have you visited an Accident and Emergency (A&E) Department?

1.3.5 Mental health hospital admissions

Number of
admissions

a) How many times have you been admitted to a psychiatric ward overnight?

b) If the answer to question a) is other than O (zero), please give details in the following table (if necessary, please
continue in Section 7).

Admission Total nur:ber.of nights in HP:‘\IIVCm::r\:colitt’e:sri'\i:geh(tisaxetrliiitn
ospital (PICU)?

1

2

3

1.3.6 Non-mental health hospital admissions ::"':::L::

a) How many times have you been admitted to hospital overnight to any other
(non-psychiatric) ward?

b) If the answer to question a) is other than O (zero), please give details in the following table (if necessary, please
continue in Section 7).

Type of department

Admission Total number of nights in hospital
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1.4 Attendance at other groups/programmes during the specified time period

Number of visits

a) How many times have you attended a day centre (i.e. groups/programmes not run by
health care staff)?

b) How many times have you attended a drop-in centre (including street agencies)?

¢) How many times have you attended a self-help/support group related to your
psychiatriciliness?

1.5 Other services used during the specified time period

a) Have you made use of any other health services or social Yes I:' No D
services not mentioned above (e.g. private psychologist, dietician,
nutritionist, occupational therapist, etc.)?

b) If the answer to question a) is Yes, please give details in the following table (if necessary, please continue in Section
7). If the answer to question a) is No, please leave the following table blank.

Type of Service Number of times

SECTION 2: Changes to psychiatric medication during the specified time period

a) Have you made any changes to the medicines that you usually take Yes D No D
for mental health problems during the specified time period?

If the answer to question a) is Yes, please give details of the change(s) in the following table (if necessary, please
continue in Section 7). If the answer to question a) is No, please leave the following tables blank.

2.1 Changes to oral psychiatric medication taken daily

Date of
Drug name change/start Total dose/day
(dd/mm/yyyy)

Unit (e.g Reason for change/start
mg) (if known)

e.g, Lamotrigine 10/11/1999 400 mg
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2.2 Changes to oral psychiatric medication taken regularly, but not daily

Date of Freq_uency Dose taken Unit Reason for change/start
Drug name change/start (occasions per at once (e mg) (if known)
(dd/mm/yyyy) month) -6-Me
e.g. Diazepam 11/08/1998 5 2 mg
Y Sy S
Ry Y S

2.3 Changes to non-oral psychiatric medication taken regularly (such as depot injection)

Date of Frequency Dose :
3 . Unit (e.g. Reason for change/start
Drug name change/start (occasions per | given at mg, ml) (if known)
(dd/mm/yy) month) once &
e.g. Clopixol 07/02/2010 1 2 ml
Y Ay
Ry S S

3.1 Where do you normally live?

SECTION 3: Accommodation

i) In own home (owned) I:l
i) In own home (rented) EI
iii) In a relative’s/friend’s home I:l
iv) In a nursing home I:l
v) In a residential home I:I
vi) In sheltered accommodation EI
vii) Other

4.1 What is the estimated distance between your accommodation and the outpatient
psychiatric clinic you usually attend for your iliness?

I:I Please specify

SECTION 4: Distance to care

miles
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SECTION 5: Employment and time off work due to your iliness during the specified time
period

5.1 Are you currently in paid employment, self-employed, or in full-time education?

i) Yes, in full-time employment / full-time self-employed I:I
ii) Yes, in part-time employment / part-time self-employed |:|
iii) Yes, in full-time education I:I
iv) No, not in paid employment, self-employed, or in full-time education ‘:I
(Please specify e.g. retired, on benefits, Unemployed: .........coeieceee s e e )

If the answer to question 5.1 is i), ii) or iii), please complete question 5.2.

5.2 During the specified time period, how many days have you been unable to

work/study because you have been unwell? days

SECTION 6: Informal care during the specified time period

6.1 On average, how many hours per week have friends and family members spent
helping you with your iliness during the specified time period? (e.g. personal care, hours
support with daily living skills)

SECTION 7: Additional information**

**Please indicate also the number of the question the information belongs to.
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2. HEALTH RELATED QUALITY OF LIFE

( EQ'SD'BL Health Questionnaire

By placing a tick in one box in each group below, please indicate which statements

best describe your own health state today.

Mobility
| have no problems in walking about
| have some problems in walking about

| am confined to bed

Self-Care

I have no problems with self-care
| have some problems washing or dressing myself

| am unable to wash or dress myself

Usual Activities (e.g. work, study, housework, family or
leisure activities)

| have no problems with performing my usual activities
| have some problems with performing my usual activities

| am unable to perform my usual activities

Pain/Discomfort

| have no pain or discomfort
| have moderate pain or discomfort

| have extreme pain or discomfort

Anxiety/Depression
I am not anxious or depressed
I am moderately anxious or depressed

| am extremely anxious or depressed

UK (English) © 1990 EuroQol Group EQ-5D™ is a trade mark of the EuroQol Group

000 000 I W (I Wy

0ooo
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To help people say how good or bad a health state is, we have
drawn a scale (rather like a thermometer) on which the best
state you can imagine is marked 100 and the worst state you can
imagine is marked 0.

We would like you to indicate on this scale how good or bad
your own health is today, in your opinion. Please do this by
drawing a line from the box below to whichever point on the
scale indicates how good or bad your health state is today.

Your own
health state

today

UK (English) © 1990 EuroQol Group EQ-5D™ s a frade mark of the EuroQol Group

Best
imaginable
health state

100

0
Worst
imaginable
health state
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3. GENERAL QUALITY OF LIFE

ABOUT YOUR OVERALL QUALITY OF LIFE

Please indicate which statements best describe your overall quality of life at the
moment by placing a tick ( ) in ONE box for each of the five groups below.

1. Feeling settled and secure

| am able to feel settled and secure in all areas of my life 4

| am able to feel settled and secure in many areas of my life R

| am able to feel settled and secure in a few areas of my life ] N

| am unable to feel settled and secure in any areas of my life |

2. Love, friendship and support

| can have a lot of love, friendship and support 4
| can have quite a lot of love, friendship and support B
| can have a little love, friendship and support 2

| cannot have any love, friendship and support ’

3. Being independent

| am able to be completely independent .
| am able to be independent in many things 3
| am able to be independent in a few things 2

| am unable to be at all independent i

4. Achievement and progress

| can achieve and progress in all aspects of my life A

| can achieve and progress in many aspects of my life 3

| can achieve and progress in a few aspects of my life 2

| cannot achieve and progress in any aspects of my life 1

5. Enjoyment and pleasure

| can have a lot of enjoyment and pleasure 4

| can have quite a lot of enjoyment and pleasure 3
| can have a little enjoyment and pleasure 2

| cannot have any enjoyment and pleasure 4

Please ensure you have only ticked ONE box for each of the five groups.
ICECAP-A measure V2 ©2010 Hareth Al-Janabi and Joanna Coast

10
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4. GENERAL QUALITY OF LIFE (OxCAP-MH)
This questionnaire asks about your overall quality of life.

1 Does your health in any way limit your daily activities, [ ves
compared to most people of your age?
[Please tick one] L o
2 Are you able to meet socially with friends or relatives? [ ves
[Please tick one] O no
3 In the past 4 weeks, how often have you lost sleep over | Always
worry?
v D Most of the time
[Please tick one] [some of the time
O Hardly ever
D Never
4 In the past 4 weeks, how often have you been able to enjoy | [] Always
your recreational activities?
[ Most of the time
[Please tick one] D Some of the time
l Hardly ever
D Never
5 How suitable or unsuitable is your accommodation for your | [] Very suitable
current needs?
O Fairly suitable
[Please tick one] D Neither suitable nor unsuitable
] Fairly unsuitable
O Very unsuitable
6 Please indicate how safe you feel walking alone in the area | [] Very safe
near your home:
O Fairly safe
[Please tick one] [ neither safe nor unsafe
O Fairly unsafe
O Very unsafe
7 Please indicate how likely you believe it to be that you will Ov .
. A . . ery likely
be assaulted in the future (including sexual and domestic
assault): L Fairly likely
O neither likely nor unlikely
[Please tick one] 0 Fairly unlikely
O Very unlikely
8a How likely do you think it is that you will experience O Very likely
discrimination?
L Fairly likely

[Please tick one]

O neither likely nor unlikely
O Fairly unlikely
O Very unlikely

11
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8b O'n \A{ha't grounds fio you think it is likely that you will be O Race/ethnicity
discriminated against? |
(Please complete only if your answer to question 8A is “Very Gender
likely’ or Fairly likely.) [ Religion
. ] sexual orientation
[Please tick up to three]
[l Age
[ Health or disability (including
mental health)
9 Please indicate how strongly you agree or disagree with the following statements:
[Please tick one box for each statement]
) 53|88 |§8
H 8 = s ¥
3 L4 28| o g3
9a | am able to influence decisions affecting my local area.
9b | am free to express my views, including political and religious views.
9c | am able to appreciate and value plants, animals and the world of
nature.
9d | respect, value and appreciate people around me.
9% | find it easy to enjoy the love, care and support of my family and
friends.
of | am free to decide for myself how to live my life.
9 | am free to use my imagination and to express myself creatively
g (e.g. through art, literature, music, etc.).
9h | have access to interesting forms of activity (or employment).
10 The next question asks you to think about your life expectancy:
The average life expectancy in the UK is 77 years for men and 81 years for women. Some people think
they are going to live longer than the average person whilst other people believe they are going to live
shorter than the average person.
10a  Given your family history, dietary habits, lifestyle and health status,

do you expect to live ....?

[Please tick one]

O Longer than average
D Same as average

O shorter than average

12
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10b  Until what age do you believe you are going to live?
(Please complete only if your answer to question 10A is ‘Longer than
average’ or ‘Shorter than average’.)

D D Dyears

11 How satisfied or dissatisfied are you with your life as a whole?

[Please tick one]

DCompIeter satisfied
DVery satisfied
DFairIy satisfied

D Neither satisfied nor
dissatisfied

DFairIy dissatisfied
DVery dissatisfied
DCompleter dissatisfied

13

@2012 Judit Simon
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5. SOCIODEMOGRAPHIC INFORMATION

1 What is your weight?

DDst DDIbs
L1000

2 Which religion, religious denomination or religious body do

you belong to?

[Please tick one]

[ christian
L] Hindu
[ sewish
O muslim
L] sikh

L1 other
D None

D Prefer not to answer

3 What is your marital status?

[Please tick one]

] Married/civil partnership
l Living with partner

l Separated

[ pivorced

O widowed

[ Never married

D Prefer not to answer

4 How many dependent children do you have —that is
children dependent on your income?

[Please tick one]

D None

]

)

HE

Lla

D More than 4

D Prefer not to answer

5 What is the highest educational qualification you have?

[Please tick one]

l Postgraduate degree

L First degree

] Higher education below degree
l Highers/A Levels or equivalent

[ standard grades 1-3/GCSEs or
equivalent

D Standard grades 4-7/CSEs or
Equivalent

O Foreign or other
O no qualification

D Prefer not to answer

14
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6. BIPOLAR MOOD MANAGEMENT QUESTIONNAIRE

(2011 05 24)

This questionnaire asks about your knowledge and understanding of self-management for bipolar disorder.

e Please read each statement carefully.
e Then, place a tick in the box corresponding to the answer which best describes how much you
agree with that statement.
Do not spend too long on each question — your first impressions are probably best.
Please give a totally honest answer.
Please give an answer for every part (a-d) to every question (1-10) as in the example below:

Example:
Agree Neither Disagree
agree nor
disagree
4 a It'simportant for people with bipolar disorder to keep an eye out M O O]
for the early symptoms which show that their mood is changing
b | know which early symptoms show that my mood is changing ] Bf ]
¢ | know how to keep a close eye out for the early symptoms which (] O E/
show that my mood is changing
d | keep a close eye out for the early symptoms which show that my m 0 ﬁ

mood is changing

Agree Neither Disagree

agree nor
disagree
1 a People with bipolar disorder need to actively manage their mood ] O ]
stability
b I need to actively manage my mood stability ] 0 ]
¢ |know how to actively manage my mood stability ] O ]
d lusually do actively manage my mood stability n O O

2 a lunderstand how daily routine affects mood in people with bipolar
disorder
b | understand how my daily routine affects my mood

¢ | know how to manage my daily routine to help to manage my
mood
d | manage my daily routine to help to manage my mood

O O o o
O O o O
O O 0o O

15
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Having a personal Mood Management Plan is important for people
with bipolar disorder
Having a personal Mood Management Plan is important for me

| have a personal Mood Management Plan

| use a personal Mood Management Plan

It's important for people with bipolar disorder to keep an eye out
for the early symptoms which show that their mood is changing
| know which early symptoms show that my mood is changing

| know how to keep a close eye out for the early symptoms which
show that my mood is changing

| keep a close eye out for the early symptoms which show that my
mood is changing

| understand how medicines can help manage mood instability in
people with bipolar disorder

| understand how medicines can help me to manage my mood
instability

| know which mood medicines | should take and when | should take
them

| usually take my mood medicines as prescribed

| know which factors increase the risk of unstable mood in people
with bipolar disorder
| know which factors in my life increase my risk of unstable mood

| know how to manage these risk factors in my life

| actively manage these risk factors

Using alcohol / substances can worsen mood stability in people
with bipolar disorder
My use of alcohol / substances can worsen my mood stability

| know how to cut down or stop my use of alcohol / substances
when necessary

I actively cut down or stop my use of alcohol / substances when
necessary

16

Agree

O o o o (I I R N R O o oo oo0oo0oof

o o o o

Neither
agree nor
disagree

(]

O 0O 0O O O 0O O O O 0O 0o oOo Ooo o

O O O O

Disagree

O O 0O O (I I R B O O oo oo do

O O o -0
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Agree Neither Disagree

agree nor
disagree
8 a lunderstand how sleep routine affects mood in people with bipolar 0 0 ]
disorder
b | understand how my sleep routine affects my mood ] ] ]
¢ |know how to alter my sleep routine to help to manage my mood 0 0 ]
d |alter my sleep routine to help to manage my mood ] ] ]

9 a Regularly monitoring mood can help people with bipolar disorder
to manage their mood
b Regularly monitoring my mood can help me to manage my mood

¢ | know how to monitor my mood

I I R N R
(I I R I A
(R I R I R

d Iam regularly monitoring my mood

10 a | know which factors reduce the risk of unstable mood in people
with bipolar disorder
b | know which factors in my life reduce my risk of unstable mood

¢ | know how to strengthen these protective factors in my life

d | actively strengthen these protective factors

(0 I R N B
(R I R N B
(0 I R I B

That is the end of the questionnaire.
Please now:
a) Run through the questionnaire and check that you have answered all the questions.

b) Return the questionnaire to us in the stamped addressed envelope provided.

~THANK YOU ~

17
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Appendix 12: Services included and unit costs (£) for 2012-2013

Resource use Unit costs Source of estimate Details of estimate

Non mental health in-patient services

Non-mental health inpatient admissions £154-£1536 Department of Health;[25] , various Weighted average costs weighted on full consultant
(per day) categories episodes, 2012/13

Non-mental health day care procedures £67-£2031 Department of Health;[25] Mean cost per visit for various specialities 2012/13

(per day)

Non-mental health out-patient & emergency services

Outpatient (per visit)

Laboratory investigations & screening
(per test)

Diagnostic imaging (per test)

A & E (per visit)

Ambulance (per call-out)
Mental health out-patient

Hospital Psychiatrist (per hour)

Clinical psychologist (per minute)

£30-£445

£4-£91

£37-£283

£115

£96

£70

£59.00

Department of Health;[25]

Department of Health;[25]

Department of Health;[25]

Department of Health;[25] sheet: AE

Department of Health;[25] Index sheet: AMB

Curtis & Netten (2013), Section 15.7

Curtis & Netten (2013), Section 9.5

Mean cost per visit for various specialities 2012/13

Mean cost per test for various procedures 2012/13

Mean cost per test for various procedures 2012/13

Weighted average costs weighted on full consultant
episodes

Weighted average costs

£140 Cost per contact hour; Consult cost assumed
for 30-minute consultation time.

Cost per consultation lasting one hour with
qualifications




Mental health in-patient

Psychiatry (per night) £345 Department of Health;[24] Weighted average costs weighted on full consultant
episodes, and inflated to 2013 prices

Psychiatric intensive care unit (PICU) £690 Code SCU1, Department of Health;[24] inflated to 2013 prices
(per night)
Mental health day-care £130 Department of Health;[25] Weighted average costs weighted on full consultant

episodes, 2012/13
Community-based services

Community psychiatry nurse (per hour) £39.00 Curtis & Netten (2013), Section 10.2 Cost per consultation lasting one hour with
qualifications

Community support worker (per visit) £12.50 Curtis & Netten (2013), Section 10.5 (£30 per hour of visit) Per visit lasting 25 minutes;
duration assumed to be similar to that for a nurse
specialist

Drug and alcohol services (per contact)  £60.50 Department of Health;[25] Sheet MH Estimated £121 per activity based on weighted

average figures; Consult cost assumed for 30-
minute consultation time.

GP (clinic) £45.00 Curtis & Netten (2013), Section 10.8b Per contact lasting 11.7 minutes (£230 per hour of
patient contact)

GP (home) £114 Curtis & Netten (2013), Section 10.8b Per visit lasting 23.4 minutes

GP (on phone) £27 Curtis & Netten (2013), Section 10.8b Per consultation lasting 7.1 minutes




GP practise nurse (clinic)

GP practise nurse (home)

GP practise nurse (on phone)

Community nurse/district nurses (per
visit)

Home care worker (per hour)

Housing worker (per session)
Social worker (per visit)
Voluntary worker (per minute)

Other services

Medicines
Sick leave (per day)

Informal care (per hour)

£13.43

£21.67

£5.20

£29.17

£17

£31

£57

£15.6

£26-£241

Various

£93

£15.6

Curtis & Netten (2013), Section 10.6

Curtis & Netten (2013), Section 10.6/10.7

Curtis & Netten (2013), Section 10.6/10.7

Curtis & Netten (2013), Section 10.1

Curtis & Netten (2013), Section 11.6

Curtis & Netten (2013), Section 8.10.1
Curtis & Netten (2013), Section 11.2
assuming national average salary, ONS (2012)

Curtis & Netten (2013) & Department of
Health;[25]

BNF 2012-13
NICE & Sainsbury MH centre 2010-2011

assuming national average salary, ONS (2012)

Average consultation lasting 15.5 minutes (£52 per
hour of face-to-face contact)

Per visit lasting 25 minutes; duration assumed to be
similar to that for a nurse specialist

Per consultation lasting 6 minutes; duration
assumed to be similar to that for a nurse specialist

(E70 per hour of visit) Per visit lasting 25 minutes;
duration assumed to be similar to that for a nurse
specialist

Based on mean hourly cost of all home
care including local authority funded and
independent provision

Based on unit cost of housing support service

Based on mean hourly cost with qualifications

Mean cost various private and other visits 2012/13

Inflated to 2013 using Consumer price index




Appendix 13: Scatter plot of incremental costs and QALYs on the cost-effectiveness plane (after multiple
imputation)

Cost-effectiveness plane

Fost Ml bootstrapped Cost & QALY pairs (FPost-MI, unadjusted) FPost Ml bootstrapped Cost & QALY pairs (Fost-MI|, adjusted)
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Appendix 14: Cost effectiveness acceptability curve (after multiple imputation), FIMM Vs MIMM

Probability of being cost-effective
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Appendix 15. Results of main and sensitivity analysis (in GBP)

Scenario/Analyses Mean differences (95% ClI, P ICER, Cost (£) per Probability of FIMM being
value) QALY Cost-effective at a threshold of
£20,000
Base Case:
Societal costs 2963 (-6138 - 12064; 0.510)
QALY (12-month) -0.002 (-0.08 - 0.073; 0.956) -1481500 27%

Sensitivity Analyses:

(1) Base Case CEA, adjusted for baseline covariates

Societal costs 3248 (-6047 - 12544, 0.488)

QALY (12-month) -0.013 (-0.07 - 0.04; 0.659) -225714 25%

(2) CEA, with multiple imputation of missing data
Societal costs 7507 (-666 - 15680; 0.071)
QALY (12-month) -0.008 (-0.06 - 0.05; 0.783) -938375 2%

(3) CEA, with multiple imputation of missing data*
Societal costs 8311 (127 - 16495; 0.047)
QALY (12-month) -0.012 (-0.06 - 0.03; 0.596 -692583 2%

(4) CEA after removal of outliers
Societal costs 1712 (-4467 - 7891; 0.553)
QALY (12-month) 0.014 (-0.063 - 0.090; 0.724 122286 32%

(5) CEA after removal of outliers*
Societal costs 1773 (-4510 - 8056; 0.575)
QALY (12-month) -0.002 (-0.059 - 0.054; 0.938) -886500 29%




(6) CEA after multiple imputation & removal of outliers
Societal costs 3075 (-1629 - 7780; 0.197)
QALY (12-month) 0.002 (-0.054 - 0.058; 0.943)

(7) CEA after multiple imputation & removal of outliers*
Societal costs 3420 (-1320 - 8160, 0.155)
QALY (12-month) -0.003 (-0.049 - 0.043; 0.905)

(8) CEA with Total NHS and social services
Total NHS and social services costs 1021 (-1768 - 3809; 0.467)
QALY (12-month) -0.002 (-0.08 - 0.073; 0.956)

(9) CEA with Total NHS and social services
Total NHS and social services costs 1118 (-1582 - 3817; 0.411)
QALY (12-month) -0.013 (-0.07 - 0.04; 0.659)

(10) CEA after multiple imputation with Total NHS and social services
Total NHS and social services costs 4230 (-1547 - 10007; 0.150)
QALY (12-month) -0.007 (-0.06 - 0.05; 0.783

(11) CEA after multiple imputation with Total NHS and social services*
Total NHS and social services costs 4423 (-1332 - 10178; 0.131)
QALY (12-month) -0.012 (-0.06 - 0.03; 0.596)

(12) CEA with Total NHS and social services without outliers
Total NHS and social services costs 2206 (462 - 3951; 0.014)

QALY (12-month) -0.006 (-0.08 - 0.07; 0.873)

1537500

-1140000

-486109

-88690

-612999

-368571

-361668

8%

5%

25%

17%

2%

2%

3%




(13) CEA with Total NHS and social services without outliers*
Total NHS and social services costs 2220 (465 - 3974, 0.014)
QALY (12-month) -0.013 (-0.07 - 0.04; 0.644) -166892

(14) CEA after multiple imputation & removal of outliers
Total NHS and social services costs 2144 (195 - 4093; 0.032)
QALY (12-month) -0.010 (-0.06- 0.05; 0.713) -210168

(15) CEA after multiple imputation & removal of outliers*
Total NHS and social services costs 2223 (272 - 4173; 0.026) -185229
QALY (12-month) -0.012 (-0.06 - 0.03; 0.596)

1%

0%

0%
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