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Appendix Table 1.

Summary of the electronic health record-based hypertension e-

phenotype
Data type Electronic health records (EHR) data in the Observational Medical
Outcomes Partnership (OMOP) common data model
e Example: IQVIA Ambulatory EMR-US dataset
Measurement 12 months
period e Example: January 1, 2019 to December 31, 2019

Denominator:

Exclusion Following the electronic clinical quality measurement (CMS165v10)
criteria specifications, over a one-year measurement period, exclude:
e Pregnant women aged 18-44 years
e Patients who had end-stage renal disease
e Patients aged > 65 years who received long-term care
e Patients in hospice care or palliative care
Inclusion Over a one-year measurement period, include:
criteria e Patients aged 18 years and above, AND
e Patients who have at least 1 blood pressure (BP) measurement in
the past 24 months:
o BP measurement refers to 1 systolic BP and 1 diastolic BP
recorded on the same day
o Example: If 2019 is the main measurement period, then
January 01, 2018 to December 31, 2019 is considered to be
the past 24 months
Numerator:
Case Over a one-year measurement period, hypertension cases can be defined as
identification patients who had:
(“suspected e At least 1 diagnosis code for hypertension, OR
hypertension”) e At least 2 high BP measurements on two or more separate days (at

either > 140/90mmHg or > 130/80mmHg thresholds, depending on
research needs), OR

e At least 1 prescription of antihypertensive medication

Note: All standard code lists for the criteria are available upon reasonable request to the
corresponding author




Appendix Figure 1. Data coverage by state in AEMR-US 2019
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Note: The cut points were based on the quartiles of data coverage. Data coverage was defined as
state-level unique patient count as a proportion of the population in the corresponding state based
on 2010 US census. States with data coverage < 1% included Alaska, Hawaii, Idaho, Montana,
Oklahoma, Rhode Island, Vermont, Washington, and Wisconsin. Abbreviations: AEMR-US,
IQVIA Ambulatory Electronic Medical Record-US.



Appendix Figure 2. Comparison of population characteristics by state in AEMR-US 2019
and BRFSS 2019
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Note: Data unavailable for New Jersey in BRFSS 2019. “Other” category in this panel C contains
patients with Hispanic ethnicity, Asians, multi-racial identification, other races, and unknown.
Abbreviations: AEMR-US, IQVIA Ambulatory Electronic Medical Record-US; BRFSS, the
Behavioral Risk Factor Surveillance System



Appendix Table 2. Differences in the estimates of age-standardized hypertension
prevalence by state between IQVIA AEMR-US 2019 and BRFSS 2019

State A_EMR-US _BRFSS Difference in

estimates (%) | Estimates (%) estimates (%o)
Wyoming 53.7 27.7 26.0
Alabama 51.0 39.1 11.9
Mississippi 50.8 41.0 9.8
South Carolina 48.0 34.3 13.7
Louisiana 42.8 37.4 5.4
West Virginia 42.5 38.9 3.7
Kentucky 42.5 37.5 5.0
Oklahoma 42.3 35.2 7.2
Arkansas 41.0 37.9 3.1
Delaware 41.0 32.3 8.7
Missouri 40.2 27.4 12.8
Tennessee 40.0 36.0 4.0
Indiana 39.8 32.0 7.9
Ohio 39.3 31.2 8.1
Virginia 38.7 30.8 7.9
North Carolina 38.5 31.9 6.6
Maryland 37.7 31.1 6.6
Florida 36.5 28.5 7.9
Nevada 36.4 30.6 5.8
Georgia 36.3 32.8 3.5
Texas 35.3 30.6 4.7
Arizona 34.1 29.4 4.8
Kansas 34.0 31.1 2.9
Oregon 33.9 27.4 6.5
South Dakota 33.9 27.7 6.2
Michigan 33.4 31.5 1.9
New Mexico 33.1 28.4 4.7
Pennsylvania 33.0 28.9 4.1
Utah 32.9 26.2 6.7
North Dakota 32.5 27.5 5.0
Nebraska 32.1 28.3 3.8
Montana 31.8 25.4 6.4
Rhode Island 31.3 29.7 1.6
Wisconsin 31.2 27.2 4.0
Washington 31.0 28.1 3.0
District of Columbia 31.0 29.0 1.9
lowa 30.9 28.5 2.4
New Hampshire 30.5 27.2 3.3
Idaho 30.3 28.1 2.2
Colorado 30.2 24.0 6.2




Alaska 29.9 32.2 -2.3
New Jersey 29.8 -- --

Connecticut 29.6 26.7 2.9
California 28.7 25.9 2.8
New York 28.7 26.6 2.1
Maine 28.4 30.9 -2.6
Minnesota 27.4 25.8 1.6
Massachusetts 26.2 24.8 15
Vermont 23.5 25.8 -2.2
Illinois 23.5 29.2 -5.8

Hawaii 21.7 27.5 -5.9

Note: States were ordered based on the highest age-standardized hypertension prevalence
(53.7%) to the lowest (21.7%) in AEMR-US. The difference column represents direct
subtraction: AEMR-US hypertension estimates minus BRFSS hypertension estimates. Bold and
italic numbers showed differences > 10%. Abbreviations: AEMR-US, IQVIA Ambulatory
Electronic Medical Record-US; BRFSS, the Behavioral Risk Factor Surveillance System



Appendix Table 3. State-level crude hypertension prevalence by sociodemographic characteristics in AEMR-US 2019 and
BRFSS 2019

AEMR- Total Sex Age group (year) Race BRFSS | ot Sex Age group (year) Race

us Female| Male | 18-44 | 45-64 | 65-79 | Black | White | Asian | Other Female | Male | 18-44 | 45-864 | 65-79 | Black | White | Asian | Other
ALL 440 40.0 492 16.8 482 686 552 447 322 392 ALL 31.3 28.9 338 143 40.4 59.3 40.2 329 189 252
WY 736 711 75.2 327 716 84.7 821 779 727 672 wy 297 246 345 137 36.4 577 196 308 123 252
AL 635 50.6 68.7 37 573 80.5 735 640 486 507 AL 1.5 397 434 209 53.7 69.0 46.9 413 118 28.8
MS 607 575 650 283 704 830 637 608 421 183 MS 427 431 422 230 549 720 459 419 187 328
SC 606 591 624 287 653 744 71.8 55.5 537 53.2 sC 370 347 395 169 473 655 435 369 137 223
DE 578 2.7 63.5 202 572 76.3 73.4 56.9 477 51.0 DE 352 327 379 16.3 446 60.1 39.9 377 205 19.9
LA 526 50.1 56.0 23.7 58.5 72.9 602 196 336 506 LA 38.7 377 398 190 52.2 676 428 37.8 139 346
MD 52.0 46.2 55.9 18.0 52.1 73.6 586 516 431 488 MD 32.9 31.0 350 156 40.9 635 397 337 187 233
TN 515 475 56 6 204 546 755 688 509 318 138 N 381 353 410 186 497 648 458 378 166 305
NV 5090 483 542 205 479 656 55.7 51.6 480 48.1 NV 321 203 349 160 404 595 318 358 374 257
0K 504 479 537 252 559 709 620 523 340 16.4 OK 365 335 394 168 103 668 432 377 283 319
WV 500 | 462 | 554 | 245 | 573 | 712 | 560 | 506 | 241 | 6.3 wy 428 | 404 | 452 | 213 | s27 | €80 | 302 | aso |DGNN aa1
VA 49.9 46.7 54.8 20.2 52.3 72.4 58.3 50.2 388 443 VA 323 30.1 345 1438 42.1 612 443 328 136 23.2
NC 497 46.2 54.0 19.3 53.0 72.2 608 481 338 48 4 NG 341 33.9 344 156 434 63.2 45.0 342 121 206
OH 491 449 518 188 547 755 55.0 514 330 38.5 OH 33.3 20.9 368 158 433 571 427 331 10.8 27.1
KY 490 450 548 234 575 746 54.7 49.9 274 41.4 KY 39.7 381 414 2 498 670 453 40.5 89 27.0
AR 458 | 454 | 534 | 229 | 556 | 708 | 560 | 488 | a24 | 427 AR 397 | a75 | 420 | 200 | 535 | 646 | 483 | 406 [WBSNN 280
IN 486 45.4 52.8 19.7 55.3 74.5 590 516 323 371 IN 33.7 3.2 362 160 433 62.1 44.4 337 20.1 26.4
MO 47.8 46.3 49.5 19.7 56.1 75.8 329 507 373 385 MO 29.3 28.0 306 130 376 546 338 29.3 88 259
AZ 477 439 525 17.4 462 65.1 56.3 186 307 16.0 AZ 309 28.3 335 141 1.2 55.9 48.4 341 170 254
FL 46.4 M7 52.8 17.7 50.5 70.0 53.5 16.7 3458 427 FL 32.0 20.3 348 131 39.5 579 347 36.3 168 247
GA 462 43 1 510 187 484 709 57.5 473 259 303 GA 339 329 350 153 157 646 414 330 890 228
RI 441 394 491 13.2 428 69.7 407 45.3 355 41.7 R 3.7 280 355 154 38.8 60.0 355 325 155 301
sD 430 377 49.1 16.0 466 67.7 28.6 425 283 45.7 sD 296 253 337 127 380 569 62 301 392 295
KS 429 40.5 46.0 16.4 46.7 66.7 653 16 4 313 420 KS 32.4 20.0 357 161 416 59.8 47.4 334 229 239
OR 429 40.3 462 193 448 59.7 419 449 372 356 OR 29.5 26.7 324 139 35.8 56.1 37.2 341 219 23.9
NM 427 395 47 1 162 457 632 53.4 42.9 344 41.6 N 304 268 340 142 376 571 425 335 313 28 1
PA 426 38.3 48.2 14.9 45.8 67.4 47.2 43.4 282 39.2 PA 318 295 341 137 391 595 42 4 324 156 214
TX 424 38.7 47.7 17.1 492 66.8 481 448 289 380 TX 30.5 27.9 331 135 433 614 39.0 336 182 26.5
Mi 418 37.2 48.5 14.2 467 70.7 462 427 270 378 Ml 33.9 30.8 371 149 446 59.3 42.3 337 154 29.5
Wi 414 366 45.4 15.5 428 60.1 375 44.3 357 34.1 wi 20.6 25.9 332 125 36.4 58.5 358 306 125 21.1
MT 396 35.1 443 14.2 467 56.1 40.0 40.0 200 38.7 MT 28.1 238 322 122 335 53.8 17.8 279 214 30.2
CcT 393 334 49 1 13.4 308 642 477 380 300 423 cT 29.1 26.8 315 125 36.2 55.4 420 296 154 243
NJ 392 349 444 105 428 68.4 55.0 38.9 310 38.6 NJ = = = = = = = = = =
NE 386 35.2 43.0 145 451 64.1 26.6 38.2 282 407 NE 296 271 320 133 386 58.0 340 310 180 217
WA 38.4 33.8 44.2 14.6 427 61.9 437 397 347 354 WA 20.4 257 330 140 37.3 56.6 34.0 314 217 25.0
NY 38.3 325 44 1 126 396 60.4 477 379 37 369 NY 28.1 25.3 311 19 36.4 56.4 355 28.3 200 266
CO 381 333 441 138 411 637 44.2 38.3 303 37.6 co 247 222 271 "7 314 509 36.5 248 130 239
ut 374 34.1 1.4 16.8 436 65.4 306 377 291 36.2 uT 249 203 295 134 339 545 249 258 151 224
1A 362 33.1 40.2 13.2 434 64.4 377 376 250 321 1A 30.3 27.5 330 140 38.6 56.9 38.3 313 126 221
D 360 320 41.2 12.4 449 50.3 30.0 376 286 321 1D 206 271 321 148 367 5590 42 4 303 156 %66
ND 358 31.8 40.7 14.6 4586 65.1 310 380 236 20.9 ND 280 246 311 134 355 5990 185 286 98 28.8
NH 35.5 30.1 43.1 12.4 16 60.3 29 4 364 240 28.0 NH 30.3 27.3 333 149 34.2 55.5 18.5 308 199 28.8
AK 352 328 37.6 10.4 44.5 65.0 216 106 316 243 AK 32.4 27.0 371 191 406 59.9 41.1 326 206 325
CA 347 308 400 15 398 646 42.9 35.9 331 32.9 CA 266 250 282 126 343 544 378 309 203 238
DC 340 32.4 36.1 136 443 613 405 211 272 26.7 DC 262 245 281 119 109 623 108 177 91 17.2
VT 332 29.5 37.4 12.4 30.7 46.7 471 321 167 39.0 VT 28.7 24.1 333 122 35.6 50.9 237 28.8 1438 30.6
MA 329 279 408 106 360 597 359 332 185 331 MA 26.6 236 298 15 323 55.2 29.3 282 124 252
ME 326 296 366 15.5 376 52.6 28.6 329 195 24.9 ME 34.9 30.1 398 169 407 58.1 17.2 349 308 36.4
IL 324 265 372 119 316 459 232 34 4 261 29.3 IL 31.0 28.2 339 130 39.7 63.1 36.8 334 155 24.3
MN 321 204 354 12.3 377 57.2 24.4 33.8 240 27.0 MN 27.4 24.0 307 19 34.6 55.0 245 28.8 149 24.0
HI 2863 | 261 313 |@e | 306 | 514 | srs | s15 | 304 | 236 HI 206 | 266 | 324 | 185 | 373 | 546 | 260 | 250 | 341 282




Note: The color scale is based on hypertension prevalence (not age-standardized). Red, higher prevalence; white, median prevalence
(42.7% in AEMR-US and 31.7% in BRFSS); blue, lower prevalence; gray, data unavailable. The order of states is based on
hypertension prevalence in the “Total” column of AEMR-US. Abbreviations: AEMR-US, IQVIA Ambulatory Electronic Medical
Record-US. BRFSS, the Behavioral Risk Factor Surveillance System.



Appendix Figure 3. Bivariate map of concordance between AEMR-US 2019 and BRFSS
2019 in quartiles of age-standardized hypertension prevalence

Concordant States

1 Quartile 1
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B Quartile 3
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[ Data
Unavailable

Discordant States
1

' Alaska Hawaii

Note: Concordant states were categorized into the same quartiles in AEMR-US and BRFSS
based on the respective cutoff points. Discordant states were not in the same quartiles in the two
datasets. Abbreviations: AEMR-US, IQVIA Ambulatory Electronic Medical Record-US;
BRFSS, the Behavioral Risk Factor Surveillance System.
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Appendix Figure 4. Age-standardized hypertension prevalence by state in IQVIA AEMR-
US 2019 and BRFSS 2019, by sex

B. AEMR-US (Men)

A. AEMR-US (Women)
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Note: The cut points were based on the quartiles of prevalence in the two datasets, respectively.
Age standardization was based on 2010 US census age groups of 18-44, 45-64, and 65-79 years.
Abbreviations: AEMR-US, IQVIA Ambulatory Electronic Medical Record-US; BRFSS, the

Behavioral Risk Factor Surveillance System.

Age-Standardized
Prevalence
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Appendix Table 4. State-level crude hypertension control prevalence by sociodemographic
characteristics in AEMR-US 2019

AEMRUS Total Sex Age group (year) : Race :
Female Male 18-44 45-64 65-79 Black White Asian Other
ALL 645 664 625 63.9 63.9 65.3 56.9 66.0 678 63.0
KS 737 760 711 735 72.9 744 594 647 757 76.1
IA 727 754 697 717 71.4 744 66.6 735 776 698
NJ 726 742 71.0 72.3 71.9 733 62.5 73.3 68.4 729
AK 723 697 742 71.4 731 717 68.0 729 674 712
M 703 717 68.8 69.2 69.6 713 59.2 717 709 67.0
N 70.1 725 67 4 70.8 70.1 698 61.2 71.8 721 663
DE 70.0 708 693 68.7 68.6 7141 63.2 73.0 722 617
Rl 692 712 67.5 65.8 69.6 695 833 68.1 503 721
co 691 709 67.3 69.8 67.2 705 68.3 69.2 758 68 .4
OH 688 700 675 65.8 67.8 707 61.5 70.5 708 648
NM 67.7 704 646 65.9 64.6 706 64.3 68.9 695 646
MA 676 695 656 68.8 66.8 68.1 64.1 676 68.5 68.0
SD 675 707 646 69.8 673 671 643 508 |G 593 |
PA 675 695 65.3 67.8 66.9 6790 63.2 67.9 738 66.4
MJ 671 696 652 67.7 66.2 67.8 50.9 68.5 65.1 66.6
ut 666 691 642 64.8 63.5 700 557 66.8 68.0 653
WY 66 4 717 63.0 71.8 646 669 625 68.8 375 628
AZ 659 672 644 63.9 63.8 675 63.1 69.4 713 59 1
MN 652 682 622 66.2 62.7 676 506 64.9 679 673
Hi 649 692 600 824 750 sas_ |IOHOONN| 577 571 767
NE 648 679 616 62.8 63.8 66.5 527 65.9 590 629
NC 646 667 623 63.7 63.8 655 58.8 66.6 674 626
NH 645 680 61.0 66.2 64.0 646 57.1 64.4 717 646
cT 642 663 61.9 64.3 63.9 646 58.0 64.2 68.5 659
GA 64.0 655 622 62.1 63.4 652 58.5 66.4 723 594
FL 640 655 623 61.9 63.2 654 57.5 65.6 669 632
WA 63.7 674 601 69.3 62.1 635 58.8 64.8 66.7 609
ND 634 665 605 60.3 62.9 656 485 64.9 559 588
VT 633 650 617 72.0 65.2 606 75.0 63.0 667 642
KY 63.2 658 599 63.8 62.8 63.3 557 63.9 641 63.1
CA 624 638 61.0 61.8 61.4 636 55.4 62.2 677 622
WV 623 652 589 65.6 62.5 607 59 1 62.9 646 599
MO 619 646 592 62.8 61.5 62.0 51.9 62.9 595 598
D 61.7 615 62.0 65.4 60.3 619 333 626 750 592
VA 616 627 60.3 61.5 61.3 619 545 64 1 691 618
OR 615 640 587 67.0 60.2 611 68.2 62.0 708 58.4
scC 61.2 632 59 1 592 60.7 62.1 58.5 61.5 654 65.0
IL 608 647 585 62.6 61.1 60.3 546 62.0 66.3 569
ME 60.3 616 589 60.3 592 616 50.8 60.3 705 575
LA 60.3 615 587 62.1 60.6 594 556 646 59.0 575
AR 602 620 58.0 61.3 60.4 595 55.4 61.4 614 565
AL 507 603 500 58.9 508 597 54.1 61.4 64.3 602
IN 586 606 56 .4 58.0 57.7 509 49.4 59.8 61.1 569
X 586 605 56.3 57.8 592 582 51.3 60.1 593 584
MD 583 620 56.2 57.8 507 573 547 58.8 637 500
NV 575 575 574 47.0 53.0 619 444 56.8 622 631
MS 556 563 548 546 55.8 559 499 58.9 599 56.1
OK 543 573 507 545 54 1 546 521 55.7 602 519
MT 540 564 519 60.6 519 545 536 |0 557 |
DC 523 532 513 51.8 51.8 535 50.8 66.7 602 529
Wi 444 504 405 399 437 459 56.7 446 400 434

Note: The color scale is based on hypertension control prevalence (not age-standardized). Red,
worse (lower) hypertension control; white, median (63.5%) prevalence; blue, better (higher)
hypertension control; gray, insufficient data (<10 patients). Abbreviations: AEMR-US, IQVIA

Ambulatory Electronic Medical Record-US.



