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ABSTRACT

The continued use of low-value cancer screening
practices not only represents healthcare waste but also
a potential cascade of invasive diagnostic procedures
and patient anxiety and distress. While prior research
has shown it takes an average of 15 years to implement
evidence-based practices in cancer control, little is known
about how long it takes to de-implement low-value
cancer screening practices. We reviewed evidence on six
United States Preventive Services Task Force ‘Grade D'
cancer screening practices: (1) cervical cancer screening
in women<21 years and >65 years, (2) prostate cancer
screening in men=70 years and (3) ovarian, (4) thyroid,
(5) testicular and (6) pancreatic cancer screening in
asymptomatic adults. We measured the time from

a landmark publication supporting the guideline
publication and subsequent de-implementation, defined
as a 50% reduction in the use of the practice in routine
care. The pace of de-implementation was assessed using
nationally representative surveillance systems and peer-
reviewed literature from the USA. We found the time

to de-implementation of cervical cancer screening was
4 years for women<21and 16 years for women>65.
Prostate screening in men =70 has not reached a 50%
reduction in use since the 2012 guideline release. We
did not identify sufficient evidence to measure the time
to de-implementation for ovarian, thyroid, testicular and
pancreatic cancer screening in asymptomatic adults.
Surveillance of low-value cancer screening is sparse,
posing a clear barrier to tracking the de-implementation
of these screening practices. Improving the systematic
measurement of low-value cancer control practices is
imperative for assessing the impact of de-implementation
on patient outcomes, healthcare delivery and healthcare
costs.

INTRODUCTION

The continued use of low-value clinical
practices diminishes healthcare quality
and exacerbates healthcare costs.! A
low-value practice refers to care that
provides little or no benefit, is costly or
is potentially harmful.” Wasteful spending
accounts for approximately 25% of US
healthcare costs, with low-value care
representing an estimated US$75-100
billion in annual expenditures.” In the
context of the cancer care continuum,
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the use of low-value practices is wide-
spread and contributes to the rising cost
of cancer care.*” For cancer screening in
particular, the use of low-value practices
not only represents healthcare waste but
also a potential cascade of invasive diag-
nostic procedures and significant patient
anxiety and distress.®

De-implementation  refers to the
systematic discontinuation or reduction
of a service or practice that is ineffective,
unproven or harmful. The de-implemen-
tation of low-value practices is hampered
by multilevel barriers, including poor
dissemination of evidence, entrenched
norms and resistance to change, confusion
and scepticism resulting from frequent
changes in practice guidelines and patient
expectations.” '° Further complicating the
issue is the need for personalised care and
shared decision-making, which may call
for the selective use of a low-value prac-
tice in certain patients.'” ' The de-im-
plementation of low-value practices can
also result in unintended consequences
such as reduced health system revenue,
inappropriate utilisation of other prac-
tices and loss of patient trust.'> Although
de-implementation strategies have been
extensively studied for practices such
as inappropriate antibiotic and opioid
prescribing, evidence on the de-imple-
mentation of low-value cancer screening
is scarce.

Khan et al demonstrated that it takes an
average of 15 years from the publication of
a landmark study for five evidence-based
practices in cancer control to achieve 50%
uptake in practice.'* For example, they
found the time from the publication of
clinical trials demonstrating the efficacy
of a practice to reaching 50% uptake was
21 years for mammography and 14 years
for human papillomavirus (HPV) vacci-
nation. In contrast, little is known about
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how long it takes to de-implement low-value cancer
control practices."” '® To address this gap, we aimed to
(1) describe the availability of evidence on the de-im-
plementation of low-value cancer screening practices
in routine care in the USA and (2) measure the time to
de-implementation of these practices in routine care.

METHODS

We reviewed the United States Preventive Services Task
Force (USPSTF) clinical practice guidelines to identify
clinic-based low-value cancer screening practices.'”
The USPSTF assigns each guideline a grade on an ‘A’ to
‘D’ scale, with practices with insufficient evidence to
assess being graded as an ‘I’. A Grade D guideline indi-
cates a recommendation against delivering a practice
based on moderate or high certainty the service has
no net benefit or that the harms outweigh the benefits.
The guidelines are accompanied by published system-
atic evidence reviews that present the evidence base
and rationale for each recommendation. As of 2023,
the USPSTF Grade D services included six clinic-
based cancer screening practices: (1) cervical cancer
screening in women<21 years and >65 years, (2)
prostate-specific antigen (PSA)-based prostate cancer
screening in men=70 years and screening of asympto-
matic adults for (3) ovarian, (4) thyroid, (5) testicular
and (6) pancreatic cancer. Table 1 presents the history
of the current USPSTF Grade D practices and their
associated screening tests and procedures as described
in USPSTF guidelines.

To assess the availability of evidence on de-imple-
mentation in routine clinical practice, we reviewed
documentation from five publicly available US surveil-
lance datasets: the Healthcare Effectiveness Data and
Information Set (HEDIS),"® Medical Expenditure
Panel Survey,"” Behavioral Risk Factor Surveillance
System,?’ National Health Interview Survey?® and the
National Health and Nutrition Examination Survey.*!

We adapted the approach used by Khan et al'* to
assess the time to de-implementation of the selected
low-value cancer screening practices. This approach
takes into account both the time it takes for published
evidence to be incorporated into clinical practice
guidelines and the time required for these guidelines
to be adopted in real-world practice. We measured
the time from (1) the landmark publication(s) cited in
the USPSTF guideline and evidence review (eg, first
randomised controlled trial (RCT) demonstrating
either null results or harms that outweigh benefits)
to (2) USPSTF guideline release and (3) subsequent
de-implementation of the practice in routine clin-
ical care. If the guideline cited a cumulative body of
evidence rather than a landmark study, we used the
year of the most recent publication that supported the
recommendation statement. As there is no universal
threshold for successful de-implementation, we define
de-implementation as a 50% reduction in the use of a

practice in routine care, following the approach used
by Khan et al."*

We reviewed published literature to assess the
de-implementation of the cancer screening practices
in routine care. We included studies that were peer-
reviewed, used nationally representative US data
and included data from both pre-guideline and post-
guideline time periods. For studies reporting nation-
ally representative data, we considered evidence from
national claims data (eg, Medicare), nationally repre-
sentative surveys and studies using medical record
data from multiple health systems and/or geographic
regions. We searched Embase using terms for each
screening practice combined with search terms for low-
value care, USPSTF guidelines and de-implementation
(see online supplemental appendix A). Two authors
(JL, KP) reviewed the resulting title and abstracts to
identify potentially relevant literature. Reference lists
were also examined to identify additional studies.

RESULTS

Nationally representative estimates of screening prac-
tices were only available for prostate and cervical
cancer screening. Research on the use of the other
practices was limited by single-centre studies, non-
representative samples and a lack of pre-guideline
data. The current evidence on time to de-implemen-
tation for each practice is summarised in figure 1.
The annual low-value screening rates for cervical and
prostate cancer reported in each included study are
summarised in online supplemental appendix B.

Cervical cancer screening

Screening in women under 21 years

The USPSTF assigned a Grade D recommendation
for cervical cancer screening in women under 21
years in 2012 and reaffirmed this rating in the subse-
quent 2018 guideline.?*** The evidence review cited a
body of evidence to support this decision, noting the
strongest evidence came from a case—control study
published in 2009** and was supported by previous
cohort studies.”® Two studies observed a reduction
in screening of over 50% from 2011 to 2013.%°° A
study using a nationally representative sample of US
office-based medical visits found screening rates fell
from 4.3% in 2011 to 1.6% in 2013 among women
aged 14-20 years and from 8.3% to 3.0% among
women aged 18-20 years, with patients residing in
the Southern US and those with public insurance more
likely to be screened.?” Similarly, another study using
patient data from three large health systems (n=55316)
showed screening rates in women aged 18-20 years
declined from 8.3% in 2011 to 2.4% in 2013, though
without variation by geographic region, healthcare
system or patient characteristics.’® A HEDIS health-
care quality measure introduced after the 2012 guide-
line shows the rate of non-recommended screening
among women aged 16-20 years was <1.0% in
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Table 1 Current United States Preventive Services Task Force (USPSTF) Grade D cancer screening practices and preceding USPSTF

recommendations
Cancer screening site Year issued Population* Screening tests/procedures USPSTF gradet
Cervical 2018 Women aged<21 years Cervical cytology (Pap smear) D

Women aged>65 years with adequate  High-risk human papillomavirus testing

prior screening
2012 Women aged<21 years

Cervical cytology (Pap smear) D

Women aged>65 years with adequate  High-risk human papillomavirus testing

prior screening

2003 Women aged>65 years Cervical cytology (Pap smear) D

2003 All women High-risk human papillomavirus testing |

1996 Women aged>65 years Cervical cytology (Pap smear) C

Prostate 2018 Men aged=>70 years Prostate-specific antigen (PSA) blood test D
Men aged 55-69 years PSA blood test C

2012 All men PSA blood test D

2008 Men aged<75 years PSA blood test I

Men aged>75 years PSA blood test D

2002 All men PSA blood test I

1996 All men PSA blood test D

Ovarian 2018 Women without a known high-risk Transvaginal ultrasound D

hereditary cancer syndrome

2012 All women
2004 All women
1996 All women
Thyroid 2017 All adults
1996 All adults
Testicular 2018 Adolescent and adult men
2004 Adolescent and adult men
1996 Adolescent and adult men
Pancreatic 2019 All adults
2004 All adults
1996 All adults

*All guidelines apply only to asymptomatic individuals.

Serum CA-125 testing

Pelvic examination

Transvaginal ultrasound D
Serum CA-125 testing

Pelvic examination

Transvaginal ultrasound D
Serum CA-125 testing

Pelvic examination

Transvaginal ultrasound D
Serum CA-125 testing

Pelvic examination

Physician examination (neck palpation) D
Ultrasound

Physician examination (neck palpation) D
Ultrasound

Physician examination D
Patient self-examination

Physician examination D
Patient self-examination

Physician examination C
Patient self-examination

Endoscopic ultrasound D
MRI

Abdominal palpation D
Ultrasonography

Serologic markers

Abdominal palpation D
Ultrasonography

Serologic markers

tGrade definitions™: A=recommended service, high certainty of substantial net benefit; B=recommended service, high certainty of moderate net benefit
or moderate certainty of a moderate to substantial net benefit; C=recommends selectively offering service to individual patients based on professional
judgement and patient preferences, at least moderate certainty the net benefit is small; D=recommends against service, moderate or high certainty of no
net benefit or that harms outweigh the benefits; and I=current evidence is insufficient to assess balance of benefits and harms.

2022.%" Overall, these findings show a 4-year time to
de-implementation (2009-2013), including a 3-year
gap between the landmark 2009 study and the 2012
USPSTF guideline release, followed by an over 50%
reduction from pre-guideline screening rates in 2013.

Screening in women over 65 years

The 2003 USPSTF Grade D recommendation for
cervical cancer screening in women over 65 years
was first issued in 2003 and reaffirmed in 2012 and
2018.**%32 The original Grade D was based on evidence
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Cervical cancer screening
for women >65years!

Cervical cancer screening 1
for women <21years

Ovarian cancer

Thyroid cancer
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dyears
r . 1
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screening?
Pancreatic cancer
screening?
||II|||\|I |I||||I|| N O B
1990 1995 2000 2005 2010 2015 2020

'Applies towomen with adequate prior screening and not otherwise at
high risk for cervical cancer

2PSA=Prostate-specific antigen

2Time from Grade D guideline to de-implementation is unknown

Years from landmark study/established evidence baseto USPSTF Grade D

i

Years from USPSTF Grade D to de-implementation (50% reduction in use)

Figure 1

from 12 observational studies published between 1995
and 2000 rather than a single landmark study.’*** In
an analysis of Medicare claims data, Qin et al found
screening rates reached a relative reduction of 50.5%
in 2016 (19.0% in 2002 to 9.4% in 2016), 14 years
after the guideline was issued.’® The observed trends
were consistent across race and ethnicity, although the
age-adjusted rate of screening was consistently highest
in non-Hispanic white women. Although this study
was unable to determine if women had prior adequate
screening, hysterectomy or a history of cervical cancer
or abnormal screening results, to our knowledge it
is the only study using a national US sample with an
observation period encompassing pre-guideline and
post-guideline screening rates. In summary, the time
to de-implementation of cervical cancer screening in
women over age 65 spanned 16 years, with 3 years
between the publication of supporting evidence and
guideline release (2000-2003) and another 13 years
between the guideline release and 50% reduction in
screening (2003-2016).

PSA-based prostate cancer screening in men aged 70
years and older

As shown in table 1, USPSTF guideline recommen-
dations for prostate cancer have fluctuated over
the years. A Grade D has been maintained for men
aged=75 vyears since the 2008 USTPF guideline,
which cited a 2005 study to support the recommen-
dation. For men aged=70 years, a Grade D rating has
been in effect since the 2012 guideline. The USPSTF
released a draft of this guideline in 2011 for public

Time to de-implementation of selected USPSTF Grade D cancer screening practices. USPSTF, United States Preventive Services Task Force.

comment, citing the results of two large trials, both
published in 2009, as the primary evidence for the
Grade D rating.”>>” Longer-term follow-up results
from both trials were published in 2012, shortly
before the final guideline was released.’® *° The
USPSTF concluded these new results supported the
previous findings and published the final version of
the Grade D rating in 2012.*°%

Several studies using nationally representative
survey and administrative claims data have demon-
strated initial modest (<20%) reductions in low-value
prostate cancer screening among men aged=70 years
following the 2008 and 2012 recommendations.*~°
More recent data show an increase in low-value
screening after 2016.°'% Zhu et al’' found rates of
screening among Medicare Advantage enrollees aged
70-74 years initially declined after the 2012 recom-
mendation statement from 37.0% in 2011 to a low
of 32.8% in 2015, but by 2019 rates had increased
to 50.3%; a similar pattern was observed among men
aged=75 (24.3% in 2011, 21.3% in 2015 and 34.8%
in 2019). Studies using self-reported survey data found
consistently higher screening rates than those using
claims data (online supplemental appendix B). The
most recent HEDIS data show that approximately 30%
of men aged=70 years still receive non-recommended
screening in 2022.°* These findings demonstrate that
while the time from landmark study publication to
guideline release was 3 years (2009-2012), the prac-
tice has yet to reach the 50% threshold for de-im-
plementation more than 11 years after the guideline
publication.

4

LeLaurin JH, et al. BMJ Qual Saf 2025;0:1-9. doi:10.1136/bmjgs-2025-018558

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

" Jooyosaboysnwselq
V11-Z39 uswiredsq 1e G20z ‘v sunr uo jwod fwg AivyesAuenby:dny woly papeojumod "520Z AN 0Z UO 85S8T0-GZ0Z-sblwag/9eTT 0T se paysiignd 1s1y :yes end rINg


https://dx.doi.org/10.1136/bmjqs-2025-018558
http://qualitysafety.bmj.com/

Review

Ovarian cancer screening in asymptomatic women

The 1996 ovarian cancer screening Grade D guide-
line cited studies published in 1990, 1991 and
1993 showing no benefit of pelvic screening, serum
tumour testing and transvaginal ultrasound screening
methods.”>™* Subsequent USPSTF guidelines cited two
large RCTs published in 2011 and 2016 to support the
continuation of the Grade D rating.””** Two national
surveys measured physician-reported ovarian cancer
screening practices after the guideline publication.
A 2012 survey of women’s primary care physicians
(n=1088, response rate 61.7%) found that 28%
of respondents reported performing inappropriate
screening.®> Similarly, a 2016 survey of gynaecolo-
gists (n=401, response rate 67.1%) found that 58% of
respondents reported regularly recommending inap-
propriate screening.®* Given the lack of evidence on
pre-guideline practice trends, our characterisation of
the time to de-implementation is limited to the 3 years
between the publication of evidence demonstrating
the lack of benefit of screening (1993) and the release
of the USPSTF guidelines (1996).

Thyroid cancer screening in asymptomatic adults

The Grade D recommendation for thyroid cancer
screening was issued in 1996 and cited studies
published as late as 1992. The recommendation
statement described a lack of evidence for screening
benefits and poor accuracy of available screening
methods.®* The 2017 guideline evidence review also
found insufficient evidence to support screening for
thyroid cancer in asymptomatic adults or children.®®®”
A meta-analysis of seven single-centre observational
studies published between 1998 and 2019 found the
pooled frequency of inappropriate thyroid ultrasound
screening was 46% (95% CI 15% to 82%).°® Because
the measurement of real-world practice is limited to
single-centre studies, we can only identify the 3-year
gap between the most recent publication cited in the
original guidelines (1993) and the corresponding
guideline release (1996).

Testicular cancer screening in asymptomatic adolescent
and adult men

The USPSTF issued a 2004 Grade D recommenda-
tion for testicular cancer screening in 2004 due to the
low incidence and high cure rate of testicular cancer,
potential for false positives leading to invasive diag-
nostic procedures and a lack of evidence on the accu-
racy of screening tests and screening outcomes.®” The
recommendation was updated from the 1996 Grade
C rating due to changes in the USPSTF methodology
and rating system rather than new evidence.®*”" The
1996 USTPF statement cited evidence published up to
1995.7* To our knowledge, no studies have produced
representative estimates of testicular cancer screening
practices over time.”” 7* Therefore, we are only able
to measure the 9-year span between the publication

of evidence (1995) and Grade D recommendation
(2004).

Pancreatic cancer screening in asymptomatic adults

A Grade D recommendation was issued in 1996 for
pancreatic cancer screening based on inconclusive
evidence for improved morbidity and mortality from
early detection, the absence of reliable screening tests,
high false positive rates and need for invasive diagnostic
procedures.” The guideline statement cited studies
published as late as 1994.” The Grade D recom-
mendation was upheld through updated evidence
reviews in 2004 and 2019.”° 7 To our knowledge,
no published research exploring screening rates for
pancreatic cancer in the USA is available. Therefore,
we are only able to measure the 2-year gap between
supporting evidence (1994) and the publication of the
guideline (1996).

DISCUSSION

Our examination of six USPSTF Grade D cancer
screening practices enabled us to measure the time to
de-implementation for low-value cervical and pros-
tate cancer screening. The lack of data for the four
remaining practices illustrates the pronounced chal-
lenges in measuring the time to de-implementation
of low-value cancer screening practices. Although the
availability of HEDIS quality indicators for cervical
and prostate cancer screening represents significant
progress in measuring low-value practices, the lack of
available measures to track the use of the four other
screening practices demonstrates the need for increased
attention at the national level. Given the substantial
cost, reduction in healthcare efficiency and patient
harm that results from low-value cancer screening,
there is a clear need to improve the monitoring and
active de-implementation of these practices.

Valid and accessible measures and data sources with
sufficient granularity to monitor the delivery of low-
value care practices are needed to set benchmarks
and monitor de-implementation efforts.”® The vast
majority of clinical performance measures address
the underuse of evidence-based practices rather than
the overuse of low-value care,” and most existing
low-value measures focus on treatment rather than
screening and prevention services.*® The fragmented
nature of the US healthcare system makes obtaining
representative population data particularly chal-
lenging. Administrative data are limited to the included
health plans, nationally representative surveys are
subject to recall and social desirability bias and both
approaches have limited specificity in the absence of
linked medical record data and highly detailed measure
definitions.?' 8% Chart review comes closest to a ‘gold
standard’ measurement approach but is impractical to
conduct even in a single health system. In addition,
compared with practices with clear age guidelines and
specific tests (eg, PSA and Pap testing in selected age
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groups), the details of a physical examination or inten-
tion of a diagnostic test are more challenging to obtain
from electronic health records or administrative data.
In these cases, artificial intelligence holds promise in
overcoming the limitations of other methods.*”> For
the time being, expanding the representation of low-
value practices in healthcare quality metrics and large
national surveys is the most feasible approach for stan-
dardised monitoring of low-value care.

Khan et al found that the time from the publication
of a landmark study to implementation (defined as
50% uptake) of five cancer control practices ranged
from 13 to 21 years. Among the three cancer screening
practices, the time to implementation was 14 years
for Pap and HPV co-testing in women aged 30-635,
15 years for colorectal cancer screening in adults aged
50-75 and 21 years for mammography in women
aged 50-74." In contrast, we found the time to a 50%
reduction in low-value cervical cancer screening in
women under age 21 and over age 65 ranged from 4
to 16 years.” **3* This range in time to de-implemen-
tation may prove even more pronounced given that
prostate cancer screening rates in men aged 70 and
older have not reached this threshold after 14 years,
and rates have remained relatively unchanged since
20157

Several explanations exist for the varying pace
of de-implementation. First, pre-guideline rates of
cervical cancer screening in women under 21 years
were lower than cervical or prostate cancer screening
in older adults, thus requiring less time to de-im-
plement.”” 3° 3% 8% Second, while most primary care
providers are familiar with the USPSTF recommen-
dations, other providers are more likely to adhere to
guidelines from professional bodies specific to their
specialty.* The American Congress of Obstetricians
and Gynecologists issued recommendations to delay
screening until age 21 in 2009,*¢ likely contributing
to a decline in screening women under 21 years before
the 2012 USPSTF guideline release.”” For prostate
cancer screening, the current USPSTF recommenda-
tions diverge from those of other societies and have
been the subject of controversy.**™° Further, age-based
prostate cancer screening recommendations have
changed frequently over the past two decades.*’® 73
Finally, healthcare providers may encounter more
resistance from patients when a previously received
screening is discontinued compared with the delayed
initiation of screening. The variation in the pace of
de-implementation of these practices points to the
need for de-implementation strategies tailored to both
the low-value practice and the setting in which it is
delivered.

CONCLUSION

Surveillance of low-value cancer screening is sparse
and inconsistent, posing a clear barrier to effectively
tracking the de-implementation of these screening

practices. Although national quality measures are avail-
able for select low-value cancer screening practices, we
identified a clear need to develop better infrastructure
to systematically monitor their use. Further, the signif-
icant timeframe for de-implementation of low-value
cancer screening practices demonstrates a need to
employ deliberate de-implementation strategies rather
than relying on publication of clinical guidelines alone.
Increasing the use of evidence-based de-implementa-
tion strategies coupled with improved measurement
of low-value cancer control practices is imperative for
improving patient outcomes, reducing healthcare costs
and increasing healthcare system efficiency.
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