Supplementary Material
Reimbursed Medicines for Severe Mental and Behavioural Disorders in Bulgaria, 2021–2025: A Contracting Treatment Footprint and the Concentration of Public Expenditure in Second-Generation Long-Acting Injectable Antipsychotics
[bookmark: X7c49fad2a65b57581d20429f6bd6bdf8bf786c0]Supplementary Note S1: Methodological Detail and Administrative Scope
[bookmark: data-source-and-administrative-scope]Data Source and Administrative Scope
The analysis uses complete outpatient pharmacy reimbursement records compiled routinely by the National Health Insurance Fund (NHIF) of Bulgaria between January 2021 and December 2025 (60 consecutive reporting months). Under Bulgarian health insurance legislation, outpatient prescription coverage for psychiatric conditions is restricted to four severe primary diagnoses from Chapter F of the International Classification of Diseases, 10th Revision (ICD-10):
· Schizophrenia (F20)
· Manic episode (F30)
· Bipolar affective disorder (F31)
· Recurrent depressive disorder (F33)
Reimbursement claims are submitted by contracted community pharmacies in ten-day reporting intervals, three per calendar month, across Bulgaria’s 28 NHIF regional offices. Claims carry the four-character ICD-10 subcategory; all subcategories within the four eligible blocks were retained. All monetary values in the source database are recorded in Bulgarian leva (BGN); euro equivalents apply the fixed statutory rate of 1 EUR = 1.95583 BGN. The extract comprises 421 127 records, all of which fall within the four eligible diagnostic blocks.
[bookmark: definition-of-metrics]Definition of Metrics
1. Patient episodes. The count of patient–product–diagnosis records within one ten-day reporting window, summed to the calendar month. Claims are aggregated without personal identifiers, so episodes are not unique individuals in three distinct ways: a patient dispensed two products in one month contributes two episodes; a patient recorded under two ICD-10 subcategories contributes two episodes; and a patient dispensed in two different ten-day windows of the same month contributes two episodes. The last of these is uncommon (0.5% of product–office–month cells appear in more than one window). Episode counts are a volume indicator and cannot be converted into treatment prevalence.
1. Package equivalents. The number of reimbursed packages as reported by the NHIF. For 1.4% of records, all ampoule-based depot injections, the source reports a fraction of a commercial pack, for example 0.2 of a ten-ampoule Fluanxol Depot pack, denoting two ampoules. Totals are therefore package equivalents, not counts of physical cartons.
1. Reimbursement costs. The amount paid by the NHIF to community pharmacies for dispensed products, excluding any patient co-payment.
1. Average cost per episode. Total reimbursement expenditure divided by total patient episodes.
[bookmark: X59698cf62baf046c1478d4979435fa9ec6a1ddb]Assignment of Therapeutic Class and Formulation
Therapeutic class follows the ATC code: N05A antipsychotics, N05B anxiolytics, N05C hypnotics and sedatives, N06A antidepressants, N03A antiepileptics, N04A anticholinergic antiparkinsonian agents, with lithium (N05AN01) separated from the remainder of N05A. No N05C product was reimbursed under these diagnoses. The N04A group consists exclusively of biperiden, marketed as Akineton, Akinestat and Mendilex.
Formulation is derived from the recorded dosage form rather than from a list of brand names. A brand-based rule misclassifies the injectable presentations of brands that also market oral products: Paliperidone Teva (276 833 EUR) and Speridan (57 905 EUR) both market paliperidone palmitate or risperidone injections alongside oral tablets. Every injectable dosage-form string in this source contains the substring “inj” and no oral string does, which makes the dosage form a reliable discriminator. Because the source spells the prolonged-release forms two ways (“powder and solvent for prolonged-release suspension for injection” and the abbreviated “powd.and solvent for susp. inj”), generation is assigned from the international nonproprietary name rather than from the presence of the word “prolonged”:
· Second-generation LAI: injectable paliperidone, aripiprazole, olanzapine, risperidone.
· First-generation injectable: injectable flupentixol and zuclopenthixol. This group is 99.97% flupentixol and zuclopenthixol decanoate depot by expenditure; the remaining 126 EUR (47 episodes) is short-acting zuclopenthixol acetate (Clopixol Acuphase), retained in the group because it is a first-generation injectable, though it is not a depot.
· Oral antipsychotic: all non-injectable N05A other than lithium.
· Lithium: N05AN01.
· Other psychotropic: all medicines outside N05A.
[bookmark: regional-assignment]Regional Assignment
The 28 NHIF regional offices map one-to-one onto Bulgarian NUTS-3 districts. The regional field, however, identifies the office that processed the claim rather than the patient’s district of residence, and the two Sofia offices demonstrate the consequence: the Sofia-district office (NUTS-3 BG541) recorded 313 480 episodes and 9.00 million EUR, against 52 570 episodes and 1.03 million EUR for the Sofia-city office (BG510), although the capital holds roughly five times the district’s population. Under the official crosswalk these two offices fall in different NUTS-2 regions, Stolichen (BG51) and Yuzhen (BG54), so the official assignment places most of the capital’s claims outside Stolichen and yields a Stolichen share of national expenditure of 1.9% (Supplementary Table S5d). The main analysis therefore pools the two offices into a single unit and reports geography at NUTS-2, treating all regional findings as indicative rather than as measures of geographic access.

[bookmark: supplementary-tables]Supplementary Tables
[bookmark: Xfea7d59e0504c6d58f92388e0811254a5b9c188]Supplementary Table S1: Reimbursed utilization across all 28 NHIF regional offices, Bulgaria, 2021–2025
	Region
	Patient episodes
	Package equivalents
	Costs (EUR)
	Share of costs (%)
	Cost/episode (EUR)

	Sofia Region
	313 480
	460 117
	9 003 327
	16.92
	28.72

	Varna
	187 220
	263 435
	5 417 889
	10.18
	28.94

	Plovdiv
	285 047
	393 843
	5 385 452
	10.12
	18.89

	Dobrich
	74 331
	102 962
	2 768 387
	5.20
	37.24

	Stara Zagora
	150 421
	217 272
	2 698 892
	5.07
	17.94

	Ruse
	93 649
	142 931
	2 277 313
	4.28
	24.32

	Burgas
	113 518
	182 597
	2 009 417
	3.78
	17.70

	Targovishte
	99 289
	137 726
	2 006 436
	3.77
	20.21

	Pazardzhik
	115 814
	161 093
	1 890 141
	3.55
	16.32

	Pleven
	107 715
	147 841
	1 795 962
	3.38
	16.67

	Sliven
	70 497
	105 777
	1 715 317
	3.22
	24.33

	Kyustendil
	93 151
	113 053
	1 579 635
	2.97
	16.96

	Shumen
	98 605
	154 425
	1 515 929
	2.85
	15.37

	Razgrad
	69 125
	88 791
	1 268 527
	2.38
	18.35

	Blagoevgrad
	130 522
	200 069
	1 267 222
	2.38
	9.71

	Haskovo
	77 943
	102 084
	1 265 300
	2.38
	16.23

	Vratsa
	63 561
	86 141
	1 229 520
	2.31
	19.34

	Sofia City
	52 570
	77 413
	1 032 160
	1.94
	19.63

	Yambol
	42 313
	57 231
	950 677
	1.79
	22.47

	Veliko Tarnovo
	80 485
	103 208
	863 362
	1.62
	10.73

	Gabrovo
	42 316
	62 450
	838 311
	1.58
	19.81

	Vidin
	47 409
	55 863
	796 880
	1.50
	16.81

	Smolyan
	61 230
	80 187
	741 613
	1.39
	12.11

	Lovech
	28 428
	37 624
	704 094
	1.32
	24.77

	Kardzhali
	59 364
	72 712
	695 985
	1.31
	11.72

	Silistra
	50 401
	79 387
	522 810
	0.98
	10.37

	Montana
	42 300
	56 362
	490 281
	0.92
	11.59

	Pernik
	37 783
	49 022
	470 299
	0.88
	12.45



[bookmark: X845e2b9b5f083d0221e808e4fce1a4f00f36b4c]Supplementary Table S2: Negative-binomial trend model parameters for monthly patient episodes, 2021–2025
All models are of the form patients ~ t + offset(log(days in month)) with a negative-binomial variance function, where t is months since January 2021. HAC intervals are Newey–West with lag 6 and are the ones to prefer. Theta is the estimated dispersion parameter, reported for completeness rather than substantive interpretation; for anxiolytics and manic episode the counts are effectively equidispersed, theta diverges, and the model collapses onto its Poisson limit. † Lithium entered outpatient reimbursement in October 2024, so its estimate describes an adoption ramp from a zero baseline across 15 observed months and is not a trend comparable with the other strata.
	Stratum
	Months observed
	Monthly IRR
	95% CI (IRR)
	Monthly % change
	95% CI (%), model
	95% CI (%), HAC
	p (model)
	p (HAC)
	Theta

	Overall
	60
	1.00
	0.9977 to 0.9984
	-0.20
	-0.23 to -0.16
	-0.26 to -0.13
	<0.001
	<0.001
	1445.0

	Second-generation LAI
	60
	1.00
	0.9979 to 0.9990
	-0.16
	-0.21 to -0.10
	-0.23 to -0.08
	<0.001
	<0.001
	1619.3

	First-generation injectable
	60
	1.00
	0.9995 to 1.0005
	0.00
	-0.05 to 0.05
	-0.08 to 0.07
	0.964
	0.977
	1748.2

	Oral antipsychotic
	60
	1.00
	0.9978 to 0.9987
	-0.18
	-0.22 to -0.13
	-0.25 to -0.10
	<0.001
	<0.001
	1239.0

	Other psychotropic
	60
	1.00
	0.9971 to 0.9980
	-0.24
	-0.29 to -0.20
	-0.32 to -0.17
	<0.001
	<0.001
	1151.1

	Antipsychotics (N05A)
	60
	1.00
	0.9980 to 0.9988
	-0.16
	-0.20 to -0.12
	-0.23 to -0.10
	<0.001
	<0.001
	1435.2

	Antiepileptics (N03A)
	60
	1.00
	0.9960 to 0.9974
	-0.33
	-0.40 to -0.26
	-0.44 to -0.22
	<0.001
	<0.001
	629.4

	Antidepressants (N06A)
	60
	1.00
	0.9965 to 0.9976
	-0.30
	-0.35 to -0.24
	-0.37 to -0.22
	<0.001
	<0.001
	849.5

	Anxiolytics (N05B)
	60
	1.00
	0.9949 to 0.9971
	-0.40
	-0.51 to -0.29
	-0.46 to -0.35
	<0.001
	<0.001
	→ ∞ (Poisson limit)

	Anticholinergics (N04A)
	60
	1.00
	0.9987 to 0.9996
	-0.09
	-0.13 to -0.04
	-0.16 to -0.02
	<0.001
	0.012
	1362.0

	Lithium †
	15
	1.18
	1.1291 to 1.2412
	18.34
	12.91 to 24.12
	12.22 to 24.79
	<0.001
	<0.001
	9.0

	Schizophrenia (F20)
	60
	1.00
	0.9987 to 0.9994
	-0.09
	-0.13 to -0.06
	-0.15 to -0.03
	<0.001
	0.002
	1513.2

	Bipolar affective disorder (F31)
	60
	1.00
	0.9954 to 0.9964
	-0.41
	-0.46 to -0.36
	-0.50 to -0.31
	<0.001
	<0.001
	1003.0

	Recurrent depressive disorder (F33)
	60
	1.00
	0.9965 to 0.9976
	-0.30
	-0.35 to -0.24
	-0.38 to -0.21
	<0.001
	<0.001
	808.8

	Manic episode (F30)
	60
	1.00
	0.9961 to 0.9996
	-0.22
	-0.39 to -0.04
	-0.42 to -0.01
	0.017
	0.040
	→ ∞ (Poisson limit)



[bookmark: X47309de4cc0240c4a11142bd1d953a113e839d1]Supplementary Table S3: Reimbursed products accounting for 95% of expenditure, Bulgaria, 2021–2025
The list is cut where cumulative expenditure reaches 95%, at product 40 of the 112 reimbursed under these diagnoses, rather than at an arbitrary rank. The 72 products omitted below this threshold each account for less than 0.29% of expenditure and 4.8% in total; the complete ranking is in the accompanying CSV. Rows are ATC code × brand × formulation combinations, so a brand marketing both an oral and an injectable presentation of the same molecule (Paliperidone Teva, Speridan) contributes a separate row for each.
	#
	Product (INN)
	Class
	Formulation
	Patient episodes
	Package equivalents
	Costs (EUR)
	Share of costs (%)
	Cumulative (%)
	Cost/episode (EUR)

	1
	Trevicta (Paliperidone)
	Antipsychotics (N05A)
	Second-generation LAI
	13 295
	13 296
	11 060 429
	20.79
	20.8
	831.92

	2
	Abilify Maintena (Aripiprazole)
	Antipsychotics (N05A)
	Second-generation LAI
	39 296
	40 521
	8 487 152
	15.95
	36.7
	215.98

	3
	Xeplion (Paliperidone)
	Antipsychotics (N05A)
	Second-generation LAI
	27 866
	29 169
	6 388 861
	12.01
	48.8
	229.27

	4
	Zypadhera (Olanzapine)
	Antipsychotics (N05A)
	Second-generation LAI
	15 663
	20 893
	3 888 913
	7.31
	56.1
	248.29

	5
	Reagila (Cariprazine)
	Antipsychotics (N05A)
	Oral antipsychotic
	59 058
	76 215
	3 176 054
	5.97
	62.0
	53.78

	6
	Latuda (Lurasidone)
	Antipsychotics (N05A)
	Oral antipsychotic
	29 869
	62 766
	2 941 647
	5.53
	67.6
	98.48

	7
	Leponex (Clozapine)
	Antipsychotics (N05A)
	Oral antipsychotic
	126 459
	229 871
	1 582 979
	2.98
	70.5
	12.52

	8
	Invega (Paliperidone)
	Antipsychotics (N05A)
	Oral antipsychotic
	20 433
	23 052
	1 028 706
	1.93
	72.5
	50.35

	9
	Solian (Amisulpiride)
	Antipsychotics (N05A)
	Oral antipsychotic
	56 468
	74 569
	878 359
	1.65
	74.1
	15.55

	10
	Speridan (Risperidone)
	Antipsychotics (N05A)
	Oral antipsychotic
	97 325
	193 517
	766 113
	1.44
	75.6
	7.87

	11
	Medosulpide (Amisulpiride)
	Antipsychotics (N05A)
	Oral antipsychotic
	42 771
	62 367
	733 364
	1.38
	76.9
	17.15

	12
	Akineton (Biperiden)
	Anticholinergics (N04A)
	Other psychotropic
	226 546
	348 157
	674 520
	1.27
	78.2
	2.98

	13
	Abilify (Aripiprazole)
	Antipsychotics (N05A)
	Oral antipsychotic
	62 299
	72 957
	565 354
	1.06
	79.3
	9.07

	14
	Olanzapin Actavis (Olanzapine)
	Antipsychotics (N05A)
	Oral antipsychotic
	103 447
	150 108
	538 816
	1.01
	80.3
	5.21

	15
	Zipwell (Ziprasidone)
	Antipsychotics (N05A)
	Oral antipsychotic
	12 995
	17 599
	530 817
	1.00
	81.3
	40.85

	16
	Excloza (Clozapine)
	Antipsychotics (N05A)
	Oral antipsychotic
	39 097
	73 925
	518 454
	0.97
	82.3
	13.26

	17
	Paliperidone Teva (Paliperidone)
	Antipsychotics (N05A)
	Oral antipsychotic
	9 864
	13 116
	469 430
	0.88
	83.1
	47.59

	18
	Brintellix (Vortioxetine)
	Antidepressants (N06A)
	Other psychotropic
	26 246
	34 537
	438 689
	0.82
	84.0
	16.71

	19
	Egoropal (Paliperidone)
	Antipsychotics (N05A)
	Second-generation LAI
	2 586
	2 802
	433 869
	0.82
	84.8
	167.78

	20
	Setinin (Quetiapine)
	Antipsychotics (N05A)
	Oral antipsychotic
	56 160
	67 832
	413 460
	0.78
	85.6
	7.36

	21
	Haloperidol-Richter (Haloperidol)
	Antipsychotics (N05A)
	Oral antipsychotic
	101 975
	268 358
	409 891
	0.77
	86.3
	4.02

	22
	Remirta (Mirtazapine)
	Antidepressants (N06A)
	Other psychotropic
	107 077
	115 018
	381 147
	0.72
	87.0
	3.56

	23
	Zykalor (Aripiprazole)
	Antipsychotics (N05A)
	Oral antipsychotic
	42 131
	46 238
	369 929
	0.70
	87.7
	8.78

	24
	Alonet (Amisulpiride)
	Antipsychotics (N05A)
	Oral antipsychotic
	24 580
	28 046
	332 104
	0.62
	88.4
	13.51

	25
	Hedonin (Quetiapine)
	Antipsychotics (N05A)
	Oral antipsychotic
	45 337
	54 840
	322 560
	0.61
	89.0
	7.11

	26
	Clopixol Depot (Zuclopenthixol)
	Antipsychotics (N05A)
	First-generation injectable
	61 622
	11 490
	295 371
	0.56
	89.5
	4.79

	27
	Paliperidone Teva (Paliperidone)
	Antipsychotics (N05A)
	Second-generation LAI
	1 567
	1 609
	276 833
	0.52
	90.0
	176.66

	28
	Trittico (Trazodone)
	Antidepressants (N06A)
	Other psychotropic
	68 599
	101 516
	264 163
	0.50
	90.5
	3.85

	29
	Akinestat (Biperiden)
	Anticholinergics (N04A)
	Other psychotropic
	91 733
	125 026
	242 261
	0.46
	91.0
	2.64

	30
	Xenopalan (Clozapine)
	Antipsychotics (N05A)
	Oral antipsychotic
	19 168
	33 667
	235 529
	0.44
	91.4
	12.29

	31
	Olfrex (Olanzapine)
	Antipsychotics (N05A)
	Oral antipsychotic
	49 658
	74 745
	234 436
	0.44
	91.9
	4.72

	32
	Convulex Chrono (Valproic Acid)
	Antiepileptics (N03A)
	Other psychotropic
	44 508
	93 613
	234 273
	0.44
	92.3
	5.26

	33
	Velaxin (Venlafaxine)
	Antidepressants (N06A)
	Other psychotropic
	66 774
	96 439
	228 177
	0.43
	92.7
	3.42

	34
	Serdolect (Sertindole)
	Antipsychotics (N05A)
	Oral antipsychotic
	3 409
	6 243
	226 944
	0.43
	93.2
	66.57

	35
	Abizol (Aripiprazole)
	Antipsychotics (N05A)
	Oral antipsychotic
	22 295
	26 257
	191 769
	0.36
	93.5
	8.60

	36
	Medorisper (Risperidone)
	Antipsychotics (N05A)
	Oral antipsychotic
	23 582
	71 061
	191 099
	0.36
	93.9
	8.10

	37
	Quetiapine Accord (Quetiapine)
	Antipsychotics (N05A)
	Oral antipsychotic
	21 029
	22 945
	186 344
	0.35
	94.2
	8.86

	38
	Xetanor (Paroxetine)
	Antidepressants (N06A)
	Other psychotropic
	99 667
	111 777
	181 675
	0.34
	94.6
	1.82

	39
	Depakine Chrono (Valproic Acid)
	Antiepileptics (N03A)
	Other psychotropic
	34 233
	74 530
	178 548
	0.34
	94.9
	5.22

	40
	Zeldox (Ziprasidone)
	Antipsychotics (N05A)
	Oral antipsychotic
	4 054
	8 835
	154 239
	0.29
	95.2
	38.05



[bookmark: Xb61c375f248dc2b7caa38fca9ed8c01df049225]Supplementary Table S4: Second-generation long-acting injectable (SGA-LAI) cost share and cost per patient episode, all 28 NHIF regional offices, 2021–2025
Offices are ordered by SGA-LAI cost share. Spearman ρ = 0.865 (p < 0.001); Pearson r = 0.785 (95% CI 0.583 to 0.896, p < 0.001), n = 28 offices.
	Region
	Patient episodes
	Costs (EUR)
	SGA-LAI share of costs (%)
	Cost/episode (EUR)

	Ruse
	93 649
	2 277 313
	70.4
	24.32

	Dobrich
	74 331
	2 768 387
	69.8
	37.24

	Sofia Region
	313 480
	9 003 327
	67.7
	28.72

	Kyustendil
	93 151
	1 579 635
	67.6
	16.96

	Varna
	187 220
	5 417 889
	65.2
	28.94

	Razgrad
	69 125
	1 268 527
	63.6
	18.35

	Targovishte
	99 289
	2 006 436
	62.9
	20.21

	Gabrovo
	42 316
	838 311
	60.9
	19.81

	Lovech
	28 428
	704 094
	60.6
	24.77

	Yambol
	42 313
	950 677
	60.5
	22.47

	Vratsa
	63 561
	1 229 520
	59.7
	19.34

	Sliven
	70 497
	1 715 317
	59.2
	24.33

	Sofia City
	52 570
	1 032 160
	58.6
	19.63

	Shumen
	98 605
	1 515 929
	58.3
	15.37

	Vidin
	47 409
	796 880
	55.9
	16.81

	Pleven
	107 715
	1 795 962
	54.0
	16.67

	Plovdiv
	285 047
	5 385 452
	53.7
	18.89

	Stara Zagora
	150 421
	2 698 892
	50.7
	17.94

	Haskovo
	77 943
	1 265 300
	50.1
	16.23

	Pazardzhik
	115 814
	1 890 141
	46.8
	16.32

	Pernik
	37 783
	470 299
	46.2
	12.45

	Burgas
	113 518
	2 009 417
	42.6
	17.70

	Veliko Tarnovo
	80 485
	863 362
	40.5
	10.73

	Kardzhali
	59 364
	695 985
	32.9
	11.72

	Montana
	42 300
	490 281
	29.2
	11.59

	Smolyan
	61 230
	741 613
	27.0
	12.11

	Blagoevgrad
	130 522
	1 267 222
	19.8
	9.71

	Silistra
	50 401
	522 810
	19.7
	10.37



[bookmark: Xf31b293a19212d35c79b72afb103ca52909185b]Supplementary Table S5: Sensitivity of the reported estimates to model specification, inference, and regional assignment
[bookmark: X2764f8cb72d6c1b835744bc4eb75ec273d79f7e]S5a. Specification of the overall trend model
	Specification
	Monthly % change
	95% CI (%)
	p

	Negative binomial, no offset, model-based SE
	-0.184
	-0.218 to -0.151
	<0.001

	Negative binomial, log(days) offset, model-based SE
	-0.195
	-0.234 to -0.156
	<0.001

	Negative binomial, log(days) offset, Newey-West SE (lag 6)
	-0.195
	-0.263 to -0.128
	<0.001

	Poisson, log(days) offset, model-based SE
	-0.197
	-0.203 to -0.190
	<0.001

	Poisson, log(days) offset, Newey-West SE (lag 6)
	-0.197
	-0.264 to -0.129
	<0.001


[bookmark: X64b137c2ad6a10f63dbecf5d9afef08280aa13c]S5b. Formal tests of serial randomness: observed series and model residuals
	Test
	Series
	Statistic
	z
	p

	Mean square successive difference
	Observed monthly episodes
	C = 0.695
	5.48
	<0.001

	Mean square successive difference
	Deviance residuals of the trend model
	C = 0.204
	1.61
	0.108

	Up–down runs
	Observed monthly episodes
	44 runs (expected 39.7)
	1.19
	0.233

	Up–down runs
	Deviance residuals of the trend model
	42 runs (expected 39.7)
	0.57
	0.569


[bookmark: X7e8a119041664c2705d629abe96252cba61f5e0]S5c. Autocorrelation of the deviance residuals of the overall trend model
	Lag
	Autocorrelation

	1
	0.196

	2
	0.235

	3
	0.207

	4
	-0.018

	5
	0.170

	6
	-0.096

	7
	0.128

	8
	0.029

	9
	0.093

	10
	0.007

	11
	0.040

	12
	0.387

	13
	-0.097


[bookmark: Xfa20d0b612bcecfd80f757b1dd9f39f2a2bfb3e]S5d. Regional totals under the official NUTS-2 assignment of the two Sofia offices
Table 6 in the main text pools the Sofia-city and Sofia-district NHIF offices. Under the official crosswalk, RZOK Sofia-city maps to Stolichen (BG51) and RZOK Sofia-district to Yuzhen (BG54). Because the payer records the processing office rather than the patient’s residence, that assignment places the capital’s claims largely outside Stolichen, which is why the pooled unit is preferred in the main analysis.
	NUTS-2 region (official assignment)
	Patient episodes
	Costs (EUR)
	Share of costs (%)
	Cost/episode (EUR)

	Yuzhen (BG54)
	1 324 755
	24 997 864
	47.0
	18.87

	Iztochen (BG53)
	586 484
	14 377 615
	27.0
	24.51

	Severen (BG52)
	724 678
	12 793 495
	24.0
	17.65

	Stolichen (BG51)
	52 570
	1 032 160
	1.9
	19.63



[bookmark: Xcc03767ff544e112df1a60715719d97434accab]Supplementary Table S6: Molecule–formulation combinations accounting for 80% of expenditure, Bulgaria, 2021–2025
Brands of the same active substance and dosage form are substitutable, so the molecule–formulation combination is arguably the unit a payer negotiates over. Aggregating the 112 products to this level gives 36 combinations, of which 9 reach 80% of expenditure. Paliperidone palmitate as a long-acting injectable alone accounts for 34.1% of all national expenditure on medicines for severe mental disorders.
	#
	Molecule (INN)
	Formulation
	Patient episodes
	Costs (EUR)
	Share of costs (%)
	Cumulative (%)
	Cost/episode (EUR)

	1
	Paliperidone
	Second-generation LAI
	45 314
	18 159 992
	34.1
	34.1
	400.76

	2
	Aripiprazole
	Second-generation LAI
	39 296
	8 487 152
	16.0
	50.1
	215.98

	3
	Olanzapine
	Second-generation LAI
	15 663
	3 888 913
	7.3
	57.4
	248.29

	4
	Cariprazine
	Oral antipsychotic
	59 058
	3 176 054
	6.0
	63.4
	53.78

	5
	Lurasidone
	Oral antipsychotic
	29 870
	2 941 738
	5.5
	68.9
	98.48

	6
	Clozapine
	Oral antipsychotic
	185 941
	2 353 868
	4.4
	73.3
	12.66

	7
	Amisulpiride
	Oral antipsychotic
	123 819
	1 943 826
	3.7
	77.0
	15.70

	8
	Paliperidone
	Oral antipsychotic
	30 297
	1 498 137
	2.8
	79.8
	49.45

	9
	Aripiprazole
	Oral antipsychotic
	155 043
	1 367 824
	2.6
	82.4
	8.82



[bookmark: X29a3207b339fbd8c4a9a76aeaaddf7f931a9b5b]Supplementary Table S7: Concentration of reimbursement expenditure across products, Bulgaria, 2021–2025
The Herfindahl–Hirschman index ranges from near 0 (perfectly dispersed) to 10 000 (a single product); above 2 500 is conventionally read as highly concentrated in competition analysis. The Gini contrast is the substantive result: expenditure is distributed far more unequally across products (0.840) than dispensing volume is (0.638), so the concentration is a price phenomenon rather than a reflection of how many patients each product treats. Shown graphically in the expenditure-concentration figure of the main text.
	Measure
	Value

	Distinct products reimbursed
	112

	Distinct molecule–formulation combinations
	36

	Products accounting for 50% of expenditure
	4 (3.6% of products, delivering 3.6% of episodes)

	Products accounting for 80% of expenditure
	14 (12.5% of products, delivering 34.2% of episodes)

	Products accounting for 90% of expenditure
	27 (24.1% of products)

	Products accounting for 95% of expenditure
	40 (35.7% of products)

	Molecule–formulation combinations accounting for 80% of expenditure
	9 of 36

	Four-product concentration ratio (CR4)
	56.1% of expenditure

	Eight-product concentration ratio (CR8)
	72.5% of expenditure

	Herfindahl–Hirschman index of expenditure
	984

	Gini coefficient, expenditure across products
	0.840

	Gini coefficient, patient episodes across products
	0.638

	Least-funded half of products
	1.8% of expenditure combined

	Products below 0.5% of expenditure each
	85 products, 10.0% of expenditure combined



[bookmark: Xde620b5e24d11110aa0d503ae862729d5c56178]Supplementary Table S8: Patient episodes by therapeutic class and year, Bulgaria, 2021–2025
Change columns compare 2025 with 2021. Note the divergence between the two: episode volumes fell by 14–16% for antidepressants, antiepileptics and anxiolytics while their expenditure was flat or rising, implying increasing unit prices in the non-antipsychotic classes. Monthly trajectories are shown in the first figure of the main text and Supplementary Figure S2. Lithium entered reimbursement in October 2024, so no 2021 comparison exists.
	Therapeutic class
	2021
	2022
	2023
	2024
	2025
	Episodes, change (%)
	Costs, change (%)
	Share of episodes (%)
	Share of costs (%)
	Cost/episode (EUR)

	Antipsychotics (N05A)
	293 866
	283 907
	279 157
	272 313
	274 481
	-6.6
	-22.1
	52.2
	91.71
	34.76

	Antidepressants (N06A)
	171 122
	158 434
	154 952
	152 392
	147 088
	-14.0
	0.6
	29.2
	4.87
	3.30

	Anticholinergics (N04A)
	75 328
	72 293
	71 382
	72 414
	71 987
	-4.4
	-4.7
	13.5
	1.97
	2.88

	Antiepileptics (N03A)
	27 984
	24 953
	24 718
	23 870
	23 623
	-15.6
	1.0
	4.7
	1.29
	5.48

	Lithium
	—
	—
	—
	57
	1 355
	—
	—
	0.1
	0.15
	55.50

	Anxiolytics (N05B)
	2 364
	2 260
	2 176
	2 024
	1 987
	-15.9
	-17.8
	0.4
	0.01
	0.70



[bookmark: X5407ddce338ea981d86460514fd2341472c91e9]Supplementary Table S9: Patient episodes by diagnosis and year, Bulgaria, 2021–2025
Shown graphically in the diagnosis figure of the main text. Schizophrenia accounts for 58.4% of episodes but 91.2% of expenditure, while recurrent depressive disorder accounts for 25.9% of episodes and 4.3% of expenditure.
	Diagnosis (ICD-10)
	2021
	2022
	2023
	2024
	2025
	Share of episodes (%)
	Share of costs (%)
	Cost/episode (EUR)

	Schizophrenia (F20)
	323 434
	314 584
	311 578
	308 956
	310 954
	58.38
	91.18
	30.91

	Bipolar affective disorder (F31)
	93 962
	85 640
	82 566
	77 935
	77 718
	15.54
	4.47
	5.69

	Recurrent depressive disorder (F33)
	152 434
	140 739
	137 469
	135 455
	131 036
	25.93
	4.32
	3.29

	Manic episode (F30)
	834
	884
	772
	724
	813
	0.15
	0.04
	5.12



[bookmark: supplementary-figures]Supplementary Figures
	[bookmark: fig-s1-region-lai][image: ../output/figures/fig_s1_region_lai.png]
Supplementary Figure S1. Average cost per patient episode against the second-generation long-acting injectable (SGA-LAI) share of reimbursement costs, across the 28 NHIF regional offices, 2021–2025. Points are offices; the line is an ordinary least squares fit with a 95% confidence band. Regional differences in cost per episode track how often prescribers reach for a second-generation injectable rather than how many patients are treated. Office-level rather than NUTS-2 units are used here because the wider range across 28 units makes the association estimable; the caveat about processing office versus patient residence applies.


 
	[bookmark: fig-s2-costs][image: ../output/figures/fig_costs.png]
Supplementary Figure S2. Monthly NHIF reimbursement expenditure by therapeutic class, January 2021 to December 2025, on a logarithmic scale (total 53.20 million EUR). Antipsychotics absorb over 90% of monthly expenditure throughout the study period, and the log scale keeps the four minor classes legible: antidepressants and anticholinergics run roughly one order of magnitude below antipsychotics, antiepileptics two, and anxiolytics four.



[bookmark: X5160d87bb26508f0a503320e0cb2689d9617f4a]Supplementary Note S2: Statistical Specification
[bookmark: trend-models]Trend models
Each trend model is a negative-binomial generalised linear model of the form
[bookmark: eq-nb]
where  is the number of patient episodes in month ,  is months since January 2021, and  is the number of days in month , entered as an offset. The reported average monthly percentage change is . Models were fitted with MASS::glm.nb().
The negative-binomial variance function was chosen to accommodate overdispersion: for the overall series the observed variance of the monthly counts (3.24 × 106) far exceeds the Poisson expectation (4.48 × 104). For two strata, anxiolytics and manic episode, the counts are effectively equidispersed, the dispersion parameter  diverges, and the model collapses onto its Poisson limit. This is a property of those series rather than a fitting failure, and it does not affect the slope: across negative-binomial and Poisson specifications the overall estimate moves only from −0.195% to −0.197% per month (Table S5a).  is reported in Table S2 for completeness but is weakly identified with 60 observations and should not be interpreted substantively.
[bookmark: inference]Inference
Model-based standard errors assume independent months. The deviance residuals of the overall model do not satisfy this: autocorrelation is 0.20 at lag 1, 0.24 at lag 2 and 0.39 at lag 12 (Table S5c), the last indicating an annual component the linear specification does not capture. We therefore computed heteroskedasticity- and autocorrelation-consistent (Newey–West) covariance matrices with a lag of 6 months, using sandwich::NeweyWest(). These intervals are approximately twice as wide as the model-based intervals for the overall estimate (−0.263% to −0.128% against −0.234% to −0.156%) and are the primary inference reported throughout. Both are given in Table 6 of the main text and in Table S2.
The 15 stratum-specific models were not adjusted for multiple comparisons; they are descriptive rather than confirmatory. Twelve of the fifteen have autocorrelation-consistent p-values below 0.001, so the substantive conclusions do not turn on a multiplicity correction.
[bookmark: serial-randomness]Serial randomness
The mean square successive difference and up–down runs tests were applied with kkstatfun::kk_mssd_test() and kkstatfun::kk_runs_test(method = "up_down"), first to the observed monthly counts and then to the deviance residuals of the fitted trend model (Table S5b). Applying either test to a trending series guarantees rejection and is therefore uninformative on its own; the residual application is the substantive one. The MSSD statistic falls from C = 0.695 (p < 0.001) on the observed series to C = 0.204 (p = 0.108) on the residuals, so a constant proportional decline accounts for most of the serial structure.
[bookmark: software]Software
Analyses used R 4.5.3 with tidyverse, MASS, broom, sandwich and lmtest, and kkstatfun version 1.0.1 for the randomness tests and for figure theming (kkplot(), scale_colour_kk(), scale_fill_kk(), Roboto Condensed). Figures were exported at 300 dpi. Complete session information, including all package versions, is written to output/sessioninfo_analysis.txt by the pipeline.
[bookmark: supplementary-note-s3-reproducibility]
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