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Table S1. Performance comparison on HPV Prevalence task. Measured in lenient precision score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000

	Minimum Age in Study Cohort
	1.000
	0.900
	1.000
	0.969
	1.000
	1.000

	Study Location
	0.783
	0.642
	0.582
	0.643
	0.605
	0.541

	Incidence or Prevalence
	1.000
	0.983
	0.960
	0.986
	0.960
	0.943

	HPV Lab Technique
	0.939
	0.933
	0.684
	0.868
	0.692
	0.700

	HPV Sample Collection Method
	-
	0.875
	0.750
	0.565
	0.644
	0.607

	HPV Sample Type
	0.948
	0.954
	0.912
	0.945
	0.905
	0.888

	Study Cohort
	0.871
	0.736
	0.705
	0.688
	0.675
	0.692

	Study Type
	0.786
	0.714
	0.684
	0.676
	0.631
	0.688

	Study Time
	1.000
	0.984
	0.980
	1.000
	0.995
	1.000

	Micro-average score
	0.941
	0.918
	0.807
	0.872
	0.799
	0.792

	Macro-average score
	0.620
	0.741
	0.838*
	0.809
	0.754
	0.775



Table S2. Performance comparison on Pneumococcal Epidemiology. Measured in lenient precision score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	1.000
	1.000
	0.500
	0.286
	0.833
	1.000

	Minimum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Study Location
	0.750
	0.649
	0.622
	0.808
	0.507
	0.491

	Pneumococcal Disease Type
	0.661
	0.717
	0.571
	0.645
	0.597
	0.590

	Study Cohort
	-
	0.778
	0.455
	0.647
	1.000
	0.667

	Study Purpose
	-
	1.000
	-
	0.833
	1.000
	-

	Study Type
	1.000
	1.000
	-
	1.000
	0.667
	1.000

	Study Time
	0.500
	0.528
	0.344
	0.277
	0.350
	0.393

	Micro-average score
	0.676
	0.702
	0.559
	0.648
	0.586
	0.552

	Macro-average score
	0.652
	0.810
	0.498
	0.642
	0.708
	0.690





Table S3. Performance comparison on Pneumococcal Economic Burden. Measured in lenient precision score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Minimum Age in Study Cohort
	-
	1.000
	-
	0.375
	0.077
	0.167

	Study Location
	0.895
	0.646
	0.472
	0.720
	0.464
	0.458

	Pneumococcal Disease Type
	0.637
	0.711
	0.511
	0.697
	0.498
	0.543

	Study Cohort
	-
	-
	-
	-
	-
	-

	Study Purpose
	1.000
	0.667
	1.000
	1.000
	1.000
	1.000

	Study Type
	-
	0.917
	0.833
	0.514
	0.786
	0.917

	Study Time
	-
	-
	-
	0.067
	0.200
	0.200

	Micro-average score
	0.667
	0.707
	0.508
	0.663
	0.490
	0.524

	Macro-average score
	0.844
	0.657
	0.704
	0.562
	0.504
	0.547





Table S4. Performance comparison on HPV Prevalence task. Measured in exact precision score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	1.000
	1.000
	1.000
	1.000
	1.000
	1.000

	Minimum Age in Study Cohort
	1.000
	0.900
	0.947
	0.781
	0.694
	0.568

	Study Location
	0.609
	0.436
	0.411
	0.490
	0.414
	0.372

	Incidence or Prevalence
	1.000
	0.980
	0.942
	0.957
	0.932
	0.937

	HPV Lab Technique
	0.519
	0.505
	0.359
	0.513
	0.351
	0.384

	HPV Sample Collection Method
	-
	0.250
	0.500
	0.359
	0.422
	0.344

	HPV Sample Type
	0.880
	0.883
	0.798
	0.856
	0.795
	0.783

	Study Cohort
	0.581
	0.380
	0.329
	0.329
	0.339
	0.331

	Study Type
	0.643
	0.484
	0.347
	0.514
	0.427
	0.440

	Study Time
	0.720
	0.703
	0.764
	0.667
	0.763
	0.690

	Micro-average score
	0.739
	0.694
	0.600
	0.661
	0.588
	0.586

	Macro-average score
	0.695
	0.652
	0.640
	0.646
	0.614
	0.585



Table S5. Performance comparison on Pneumococcal Epidemiology. Measured in exact precision score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	1.000
	1.000
	0.500
	0.286
	0.833
	1.000

	Minimum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Study Location
	0.750
	0.568
	0.422
	0.717
	0.451
	0.377

	Pneumococcal Disease Type
	0.589
	0.619
	0.531
	0.598
	0.559
	0.480

	Study Cohort
	-
	-
	-
	0.176
	0.333
	0.111

	Study Purpose
	-
	-
	-
	-
	-
	-

	Study Type
	1.000
	1.000
	-
	0.933
	-
	1.000

	Study Time
	0.500
	0.340
	0.219
	0.234
	0.250
	0.357

	Micro-average score
	0.622
	0.581
	0.453
	0.557
	0.503
	0.437

	Macro-average score
	0.640
	0.504
	0.418
	0.491
	0.485
	0.554





Table S6. Performance comparison on Pneumococcal Economic Burden. Measured in exact precision score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Minimum Age in Study Cohort
	-
	1.000
	-
	0.375
	0.077
	0.167

	Study Location
	0.895
	0.646
	0.472
	0.720
	0.464
	0.458

	Pneumococcal Disease Type
	0.631
	0.682
	0.476
	0.629
	0.463
	0.473

	Study Cohort
	-
	-
	-
	-
	-
	-

	Study Purpose
	-
	-
	0.667
	0.500
	0.900
	0.667

	Study Type
	-
	0.917
	0.833
	0.457
	0.643
	0.750

	Study Time
	-
	-
	-
	0.067
	0.067
	-

	Micro-average score
	0.656
	0.678
	0.475
	0.602
	0.456
	0.458

	Macro-average score
	0.509
	0.541
	0.612
	0.458
	0.436
	0.503





Table S7. Performance comparison on HPV Prevalence task. Measured in lenient recall score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	0.100
	0.400
	0.360
	0.500
	0.460
	0.500

	Minimum Age in Study Cohort
	0.182
	0.327
	0.345
	0.564
	0.655
	0.800

	Study Location
	0.300
	0.437
	0.567
	0.787
	0.653
	0.620

	Incidence or Prevalence
	0.971
	0.983
	0.891
	0.971
	0.891
	0.900

	HPV Lab Technique
	0.873
	0.944
	0.631
	0.924
	0.675
	0.704

	HPV Sample Collection Method
	-
	0.127
	0.218
	0.473
	0.264
	0.336

	HPV Sample Type
	0.935
	0.948
	0.895
	0.946
	0.875
	0.884

	Study Cohort
	0.333
	0.659
	0.751
	0.822
	0.840
	0.822

	Study Type
	0.688
	0.813
	0.838
	0.938
	0.813
	0.938

	Study Time
	0.556
	0.809
	0.884
	0.933
	0.916
	0.960

	Micro-average score
	0.784
	0.863
	0.758
	0.904
	0.781
	0.798

	Macro-average score
	0.494
	0.645
	0.851
	0.786
	0.704
	0.746



Table S8. Performance comparison on Pneumococcal Epidemiology. Measured in lenient recall score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	0.200
	0.400
	0.080
	0.160
	0.200
	0.080

	Minimum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Study Location
	0.391
	0.417
	0.487
	0.696
	0.313
	0.452

	Pneumococcal Disease Type
	0.804
	0.826
	0.487
	0.726
	0.613
	0.583

	Study Cohort
	-
	0.280
	0.200
	0.440
	0.240
	0.240

	Study Purpose
	-
	0.150
	-
	0.500
	0.400
	-

	Study Type
	0.222
	0.356
	-
	0.333
	0.044
	0.022

	Study Time
	0.143
	0.800
	0.314
	0.371
	0.200
	0.314

	Micro-average score
	0.495
	0.598
	0.368
	0.594
	0.406
	0.408

	Macro-average score
	0.293
	0.461
	0.314
	0.461
	0.287
	0.282





Table S9. Performance comparison on Pneumococcal Economic Burden. Measured in lenient recall score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Minimum Age in Study Cohort
	-
	0.133
	-
	0.600
	0.067
	0.133

	Study Location
	0.436
	0.388
	0.525
	0.675
	0.650
	0.613

	Pneumococcal Disease Type
	0.650
	0.720
	0.536
	0.736
	0.573
	0.728

	Study Cohort
	-
	-
	-
	-
	-
	-

	Study Purpose
	0.333
	0.080
	0.360
	0.400
	0.400
	0.360

	Study Type
	-
	0.200
	0.182
	0.327
	0.200
	0.200

	Study Time
	-
	-
	-
	0.100
	0.300
	0.400

	Micro-average score
	0.561
	0.545
	0.452
	0.634
	0.503
	0.600

	Macro-average score
	0.473
	0.253
	0.401
	0.473
	0.365
	0.406





Table S10. Performance comparison on HPV Prevalence task. Measured in exact recall score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	0.100
	0.400
	0.360
	0.500
	0.460
	0.500

	Minimum Age in Study Cohort
	0.182
	0.327
	0.327
	0.455
	0.455
	0.455

	Study Location
	0.233
	0.297
	0.400
	0.600
	0.447
	0.427

	Incidence or Prevalence
	0.971
	0.980
	0.874
	0.943
	0.866
	0.894

	HPV Lab Technique
	0.482
	0.511
	0.332
	0.546
	0.343
	0.386

	HPV Sample Collection Method
	-
	0.036
	0.145
	0.300
	0.173
	0.191

	HPV Sample Type
	0.868
	0.877
	0.782
	0.857
	0.768
	0.780

	Study Cohort
	0.222
	0.341
	0.351
	0.393
	0.422
	0.393

	Study Type
	0.563
	0.550
	0.425
	0.713
	0.550
	0.600

	Study Time
	0.400
	0.578
	0.689
	0.622
	0.702
	0.662

	Micro-average score
	0.615
	0.653
	0.564
	0.686
	0.574
	0.591

	Macro-average score
	0.402
	0.490
	0.469
	0.593
	0.519
	0.529



Table S11. Performance comparison on Pneumococcal Epidemiology. Measured in exact recall score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	0.200
	0.400
	0.080
	0.160
	0.200
	0.080

	Minimum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Study Location
	0.391
	0.365
	0.330
	0.617
	0.278
	0.348

	Pneumococcal Disease Type
	0.717
	0.713
	0.452
	0.674
	0.574
	0.474

	Study Cohort
	-
	-
	-
	0.120
	0.080
	0.040

	Study Purpose
	-
	-
	-
	-
	-
	-

	Study Type
	0.222
	0.356
	-
	0.311
	-
	0.022

	Study Time
	0.143
	0.514
	0.200
	0.314
	0.143
	0.286

	Micro-average score
	0.455
	0.495
	0.299
	0.511
	0.349
	0.323

	Macro-average score
	0.279
	0.335
	0.266
	0.366
	0.255
	0.208





Table S12. Performance comparison on Pneumococcal Economic Burden. Measured in exact recall score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Minimum Age in Study Cohort
	-
	0.133
	-
	0.600
	0.067
	0.133

	Study Location
	0.436
	0.388
	0.525
	0.675
	0.650
	0.613

	Pneumococcal Disease Type
	0.643
	0.691
	0.499
	0.664
	0.533
	0.635

	Study Cohort
	-
	-
	-
	-
	-
	-

	Study Purpose
	-
	-
	0.240
	0.200
	0.360
	0.240

	Study Type
	-
	0.200
	0.182
	0.291
	0.164
	0.164

	Study Time
	-
	-
	-
	0.100
	0.100
	-

	Micro-average score
	0.551
	0.522
	0.422
	0.576
	0.469
	0.524

	Macro-average score
	0.360
	0.235
	0.361
	0.422
	0.312
	0.357





Table S13. Performance comparison on HPV Prevalence task. Measured in lenient f-1 score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	0.182
	0.571
	0.529
	0.667
	0.630
	0.667

	Minimum Age in Study Cohort
	0.308
	0.480
	0.514
	0.713
	0.791
	0.889

	Study Location
	0.434
	0.520
	0.574
	0.708
	0.628
	0.578

	Incidence or Prevalence
	0.986
	0.983
	0.924
	0.978
	0.924
	0.921

	HPV Lab Technique
	0.905
	0.939
	0.656
	0.895
	0.684
	0.702

	HPV Sample Collection Method
	-
	0.222
	0.338
	0.515
	0.374
	0.433

	HPV Sample Type
	0.942
	0.951
	0.903
	0.946
	0.890
	0.886

	Study Cohort
	0.482
	0.695
	0.727
	0.749
	0.748
	0.752

	Study Type
	0.733
	0.760
	0.753
	0.785
	0.710
	0.794

	Study Time
	0.714
	0.888
	0.930
	0.966
	0.954
	0.980

	Micro-average score
	0.856
	0.890
	0.782
	0.888
	0.790
	0.795

	Macro-average score
	0.620
	0.741
	0.838
	0.809
	0.754
	0.775



Table S14. Performance comparison on Pneumococcal Epidemiology. Measured in lenient f-1 score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	0.333
	0.571
	0.138
	0.205
	0.323
	0.148

	Minimum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Study Location
	0.514
	0.508
	0.546
	0.748
	0.387
	0.471

	Pneumococcal Disease Type
	0.725
	0.768
	0.526
	0.683
	0.605
	0.586

	Study Cohort
	-
	0.412
	0.278
	0.524
	0.387
	0.353

	Study Purpose
	-
	0.261
	-
	0.625
	0.571
	-

	Study Type
	0.364
	0.525
	-
	0.500
	0.083
	0.043

	Study Time
	0.222
	0.636
	0.328
	0.317
	0.255
	0.349

	Micro-average score
	0.571
	0.646
	0.444
	0.620
	0.480
	0.469

	Macro-average score
	0.405
	0.588
	0.385
	0.537
	0.409
	0.400





Table S15. Performance comparison on Pneumococcal Economic Burden. Measured in lenient f-1 score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Minimum Age in Study Cohort
	-
	0.235
	-
	0.462
	0.071
	0.148

	Study Location
	0.586
	0.484
	0.497
	0.697
	0.542
	0.524

	Pneumococcal Disease Type
	0.644
	0.715
	0.523
	0.716
	0.533
	0.622

	Study Cohort
	-
	-
	-
	-
	-
	-

	Study Purpose
	0.500
	0.143
	0.529
	0.571
	0.571
	0.529

	Study Type
	-
	0.328
	0.299
	0.4
	0.319
	0.328

	Study Time
	-
	-
	-
	0.080
	0.240
	0.267

	Micro-average score
	0.609
	0.615
	0.478
	0.648
	0.497
	0.559

	Macro-average score
	0.606
	0.366
	0.511
	0.514
	0.423
	0.466





Table S16. Performance comparison on HPV Prevalence task. Measured in exact f-1 score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	0.182
	0.571
	0.529
	0.667
	0.630
	0.667

	Minimum Age in Study Cohort
	0.308
	0.480
	0.486
	0.575
	0.549
	0.505

	Study Location
	0.337
	0.353
	0.405
	0.540
	0.429
	0.398

	Incidence or Prevalence
	0.986
	0.980
	0.907
	0.950
	0.898
	0.915

	HPV Lab Technique
	0.500
	0.508
	0.345
	0.529
	0.347
	0.385

	HPV Sample Collection Method
	-
	0.063
	0.225
	0.327
	0.245
	0.246

	HPV Sample Type
	0.874
	0.880
	0.790
	0.856
	0.782
	0.781

	Study Cohort
	0.321
	0.359
	0.340
	0.358
	0.376
	0.359

	Study Type
	0.600
	0.515
	0.382
	0.597
	0.481
	0.508

	Study Time
	0.514
	0.634
	0.724
	0.644
	0.731
	0.676

	Micro-average score
	0.671
	0.673
	0.581
	0.673
	0.581
	0.588

	Macro-average score
	0.510
	0.559
	0.541
	0.618
	0.562
	0.555



Table S17. Performance comparison on Pneumococcal Epidemiology. Measured in exact f-1 score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	0.333
	0.571
	0.138
	0.205
	0.323
	0.148

	Minimum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Study Location
	0.514
	0.444
	0.371
	0.664
	0.344
	0.362

	Pneumococcal Disease Type
	0.647
	0.663
	0.488
	0.634
	0.567
	0.477

	Study Cohort
	-
	-
	-
	0.143
	0.129
	0.059

	Study Purpose
	-
	-
	-
	-
	-
	-

	Study Type
	0.364
	0.525
	-
	0.467
	-
	0.043

	Study Time
	0.222
	0.409
	0.209
	0.268
	0.182
	0.317

	Micro-average score
	0.526
	0.535
	0.360
	0.533
	0.412
	0.371

	Macro-average score
	0.388
	0.403
	0.325
	0.419
	0.334
	0.303





Table S18. Performance comparison on Pneumococcal Economic Burden. Measured in exact f-1 score.
	Data element
	CRF
	LSTM
	Clinical-BERT
	Bio-BERT
	BLUE-BERT
	PubMed-BERT

	Maximum Age in Study Cohort
	-
	-
	-
	-
	-
	-

	Minimum Age in Study Cohort
	-
	0.235
	-
	0.462
	0.071
	0.148

	Study Location
	0.586
	0.484
	0.497
	0.697
	0.542
	0.524

	Pneumococcal Disease Type
	0.637
	0.686
	0.487
	0.646
	0.496
	0.542

	Study Cohort
	-
	-
	-
	-
	-
	-

	Study Purpose
	-
	-
	0.353
	0.286
	0.514
	0.353

	Study Type
	-
	0.328
	0.299
	0.356
	0.261
	0.269

	Study Time
	-
	-
	-
	0.08
	0.08
	-

	Micro-average score
	0.599
	0.590
	0.447
	0.589
	0.463
	0.489

	Macro-average score
	0.421
	0.328
	0.454
	0.439
	0.364
	0.417





