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Self-reported receipt of colonoscopy in national surveys: is it over- or | @

under-reported?

Self-reported health behaviors and procedures from national
surveys are used to track progress toward public health goals,
including the Healthy People 2020 objectives [1]. One goal is to in-
crease the proportion of adults up to date with colorectal cancer
screening to 70.5%, although 2015 National Health Interview Sur-
vey (NHIS) indicates only 62% are up to date [2]. There is a percep-
tion in the scientific literature that self-reported colonoscopy, the
most commonly used colorectal cancer screening test, is overesti-
mated in national surveys [3,4]. Indeed, a meta-analysis conduct-
ed by Raucher et al computed sensitivities and specificities of self-
reported endoscopy relative to medical records and applied them
to 1998 and 2000 NHIS data; they found that bias-corrected prev-
alence were greater than observed prevalence [5]. However, it is
unknown if this finding holds with more recent survey data.
In the present study, we apply reported sensitivities and specific-
ities [5] to estimate corrected colonoscopy prevalence with
2000—2015 NHIS data.

The NHIS is a nationally representative in-person household
survey among noninstitutionalized adults conducted annually,
although cancer screening histories are collected every two to
three years [6]. Using 2000, 2003, 2005, 2008, 2010, 2013, and
2015 data, self-reported (hereafter referred to as observed) prev-
alence of colonoscopy in the past 10 years for any reason was esti-
mated accounting for complex survey design. We then applied
sensitivities (0.79, 95% CI: 0.73—0.84) and specificities (0.90, 95%
Cl: 85—93) for lower endoscopic procedures (sigmoidoscopy and
colonoscopy) from Rauscher et al's meta-analyses [5] to estimate
corrected prevalence using an established equation, shown in
the following [7]. Ninety-five percent confidence intervals (Cls)
of observed CIs were approximated with Taylor Series and cor-
rected Cls were computed with bootstrap sampling with 1000
replicates accounting for variability of observed prevalence, sensi-
tivities, and specificities. Because Rauscher et al's meta-analysis
used data from studies conducted in the 1990s, we applied a range
of sensitivities (0.79—1.00) and specificities (0.70—1.00) to gauge
the impact of potentially changing accuracy over time in supple-
mentary analyses.
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Equation:

(Pobserved—FP) _ (Pobserved — 1+ Sp)

Pcorrected: (Se+5p— 1) - (Se+5p—1) )

where Pcorrected = corrected prevalence; Popserved = Observed
prevalence; FP = false positives, Se = sensitivity, Sp = specificity,
Se = 0.79, FP = 0.10, and Sp = 0.90. In supplementary analyses,
different combinations of Se and Sp were considered and ranged
from 0.79 to 1.00 and 0.70 to 1.00, respectively.

Between 2000 and 2015, observed colonoscopy prevalence
increased from 20.1% (95% CI: 19.0, 21.2) to 61.1% (95% CI: 59.6,
62.6) among females and from 20.5% (95% CI: 19.2, 21.9) to 60.4%
(95% CI: 58.7, 62.0) among males (Fig. 1). At the beginning of the
study period, observed estimates exceeded corrected values, how-
ever, starting in 2005, observed point prevalence were lower than
corrected values. By 2010, corrected colonoscopy prevalence was
not only higher than observed prevalence, but corresponding Cls
did not overlap (Fig. 1).

In supplementary analyses, with specificity held at 90%, the sensi-
tivity of self-reports would need to increase from 79% to 96% for cor-
rected colonoscopy prevalence to be lower than observed values
throughout the study period. When sensitivity was held at 79%,
the specificity would have to drop from 90% to 67% for this to occur.
For 2015 data, we varied both sensitivity and specificity to determine
ranges that would produce lower corrected than observed colonos-
copy prevalence (Supplemental Table 1). For example, this would
occur if specificity declined to 85% and sensitivity improved to 90%.

In this study, observed colonoscopy prevalence was higher than
corrected values at the beginning of the study period, but as colo-
noscopy became more common, corrected estimates exceeded
the observed estimates, such that the number of false negatives
surpassed false positives in the latter part of the study period.
Our finding that self-reports are over-reported for one set of values
but not for another could apply to other rapidly increasing behav-
iors or procedures if the accuracy of reporting is constant. It is
also plausible that as a procedure or behavior becomes more (or
less) common or socially acceptable, the accuracy of self-reports
may also change as respondents may be more familiar with its ter-
minology and/or be less embarrassed to report it. For example, self-
reports of marijuana use may vary over time [8]. Whether the sensi-
tivity of self-reported colonoscopy improved over time paralleling
its increasing use and media coverage is unknown, but could
impact our findings if sensitivity greatly improved [9]. Supplemen-
tary analyses showed that corrected prevalence would be lower
than observed values throughout the study if sensitivity increased
from 79% to 96%, holding specificity at 90%. It's also plausible that as
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Fig. 1. Observed and corrected prevalence of colonoscopy in the past 10 y among females and males, ages >50 years.? a. Observed prevalence was calculated from self-reported
2000, 2003, 2005, 2008, 2010, 2013, and 2015 National Health Interview Survey data. Corrected prevalence was calculated by applying sensitivities (0.79, 95% Cl: 0.73, 0.88) and

specificities (0.90, 95% CI: 0.83, 0.93) reported in Rauscher et al's meta-analyses [5].

colonoscopy becomes more socially desirable or popular, people
may be more likely to report a test when they did not have one,
leading to a lower specificity. Although specificity would have to
drop from 90% to 75% with sensitivity remaining at 79% for bias-
corrected colonoscopy prevalence to be lower than observed values
during the study period. Even when we simulated sensitivity and
specificity moving in opposite directions, the corrected colonos-
copy was lower than observed prevalence only with substantial
changes to specificity and sensitivity. For example, the aforesaid
phenomenon would occur if specificity declines to 85% and sensi-
tivity improves to 90%. If accuracy (specificity and/or specificity)
has not markedly changed, the present study challenges the notion
that colonoscopy is over-reported in national surveys.

Limitation of the present study is that it did not account for
other biases, such as nonresponse bias in surveys. The analyses
relied on the most recent meta-analysis of accuracy of self-
reported lower endoscopy (colonoscopy and sigmoidoscopy), but
underlying data date back to the 1990s [5]. However, supplemen-
tary analyses showed that sensitivity would have to drastically
improve, or the specificity would have to drop to alter key findings.
In addition, we examined colonoscopy for any reason, consistent
with Healthy People 2020s definition [1].

In conclusion, our study provides an example of how prevalence
may be under-reported for one set of observed value, but not for
another if accuracy has not changed over time. Future research on
whether the sensitivity of a self-reported colonoscopy has improved
over time is needed to track progress toward nationwide goals.
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Appendix
Supplementary Table 1

Corrected colonoscopy prevalence when varying sensitivities and specificities were applied to 2015 observed prevalence of colonoscopy in the past 10 y (observed
prevalence = 61.1%)

Specificity  Sensitivity

079 080 081 082 083 084 085 086 087 088 089 090 091 092 093 094 095 096 097 098 099 1.00

0.70 635 622 61.0 598 587 576 565 555 546 53.6 527 518 510 502 494 486 478 471 464 457 451 444
0.71 642 629 617 606 594 584 573 563 553 544 535 526 518 510 502 494 486 479 472 465 459 452
0.72 649 63.7 625 613 602 59.1 581 571 56.1 552 543 534 525 51.7 509 502 494 487 480 473 466 46.0
0.73 656 643 63.1 620 609 598 588 578 568 559 550 54.1 533 525 517 509 50.1 494 487 480 474 467
0.74 66.2 650 638 627 616 605 595 585 575 566 557 548 540 532 524 516 509 50.1 494 488 481 474
0.75 669 656 645 633 622 612 602 592 582 573 564 555 547 539 531 523 516 508 50.1 495 488 481
0.76 675 663 651 640 629 618 608 598 589 580 571 562 554 546 538 530 523 515 508 501 495 488
0.77 680 66.8 657 646 635 625 615 605 595 586 57.7 569 560 552 544 537 529 522 515 508 50.1 49.5
0.78 686 674 663 652 641 631 621 61.1 602 592 584 575 567 559 551 543 536 528 521 514 508 50.1
0.79 69.1 68.0 668 657 647 637 627 617 608 599 59.0 581 573 565 557 549 542 535 528 521 514 508
0.80 69.7 685 674 663 652 642 632 623 613 604 596 587 579 571 563 555 548 541 534 527 520 514
0.81 702 690 679 668 658 648 638 628 619 61.0 60.1 593 585 577 569 56.1 554 547 540 533 526 520
0.82 70.7 695 684 673 663 653 643 634 625 61.6 607 599 590 582 575 567 560 553 546 539 532 526
0.83 711 700 689 678 668 658 649 639 630 621 613 604 596 588 580 573 565 558 551 544 538 531
0.84 716 705 694 683 673 663 654 644 635 626 61.8 609 60.1 593 586 578 571 564 557 550 543 537
0.85 720 709 698 688 678 668 659 649 640 632 623 615 607 599 591 584 576 569 562 555 549 542
0.86 725 714 703 693 683 673 663 654 645 63.6 628 620 612 604 596 589 581 574 567 56.1 554 54.8
0.87 729 718 707 69.7 687 677 668 659 650 641 633 625 61.7 609 601 594 587 580 573 566 559 553
0.88 733 722 712 701 692 682 673 664 655 646 638 629 622 614 606 599 592 585 578 571 564 558
0.89 737 726 716 706 696 686 677 668 659 651 642 634 626 619 61.1 604 596 589 583 576 569 563
0.90 741 730 720 710 700 691 681 672 664 655 647 639 631 623 616 608 60.1 594 587 581 574 568
0.91 744 734 724 714 704 695 686 677 66.8 659 651 643 635 628 620 613 606 599 592 585 579 573
0.92 748 738 727 718 708 699 69.0 681 672 664 656 648 640 632 625 61.7 610 603 59.7 590 584 577
0.93 751 741 731 721 712 703 694 685 676 668 660 652 644 63.6 629 622 615 608 60.1 595 588 582
0.94 755 745 735 725 716 706 697 689 680 672 664 656 648 641 633 626 619 612 605 599 592 586
0.95 758 748 738 729 719 710 701 693 684 676 668 66.0 652 645 638 630 623 616 610 603 597 591
0.96 761 751 742 732 723 714 705 696 688 680 672 664 656 649 642 634 627 621 614 607 601 595
0.97 764 755 745 735 726 717 709 700 692 684 676 668 660 653 646 638 632 625 618 612 605 599
0.98 768 758 748 739 730 721 712 704 695 687 679 672 664 657 649 642 635 629 622 616 609 603
0.99 771 761 751 742 733 724 715 707 699 691 683 675 668 66.0 653 646 639 633 626 620 613 607
1.00 773 764 754 745 736 727 719 710 702 694 687 679 671 664 657 650 643 636 630 623 617 61.1

Observed colonoscopy prevalence = 61.1%. Sensitivity = 0.79 and specificity = 0.90 in the main analyses, resultant corrected prevalence = 74.1% as shown in bold value and
outlined cell. Italicized represent instances where corrected estimates were lower than observed estimate of 61.1%. Data for women are presented. Results for males are similar
(data not shown).
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