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Abstract

Background. Overdiagnosis is an accepted harm of cancer screening, but studies of prostate cancer screening decision
aids have not examined provision of information important in communicating the risk of overdiagnosis, including
overdiagnosis frequency, competing mortality risk, and the high prevalence of indolent cancers in the population.
Methods. We undertook a comprehensive review of all publicly available decision aids for prostate cancer screening,
published in (or translated to) the English language, without date restrictions. We included all decision aids from a
recent systematic review and screened excluded studies to identify further relevant decision aids. We used a Google
search to identify further decision aids not published in peer reviewed medical literature. Two reviewers indepen-
dently screened the decision aids and extracted information on communication of overdiagnosis. Disagreements were
resolved through discussion or by consulting a third author. Results. Forty-one decision aids were included out of
the 80 records identified through the search. Most decision aids (n = 32, 79%) did not use the term overdiagnosis
but included a description of it (n = 38, 92%). Few (n = 7, 17%) reported the frequency of overdiagnosis. Little
more than half presented the benefits of prostate cancer screening before the harms (n = 22, 54%) and only 16,
(39%) presented information on competing risks of mortality. Only 2 (n = 2, 5%) reported the prevalence of undiag-
nosed prostate cancer in the general population. Conclusion. Most patient decision aids for prostate cancer screening
lacked important information on overdiagnosis. Specific guidance is needed on how to communicate the risks of
overdiagnosis in decision aids, including appropriate content, terminology and graphical display.

Highlights

� Most patient decision aids for prostate cancer screening lacks important information on overdiagnosis.
� Specific guidance is needed on how to communicate the risks of overdiagnosis.
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Introduction

Cancer screening may be in the form of screening (popu-
lation based or opportunistic), in which asymptomatic
people get tested for cancer, or case finding, in which
screening is usually offered as part of a clinical encounter
for a different health condition. For prostate cancer, the
latter is more common.1,2 Decisions on cancer screening
seldom have one option that will be clearly preferred by
all individuals. The value that each patient gives to the
relevant outcomes (including benefits, harms, and costs)
can differ considerably.3 Shared decision making is a
process in which clinicians and patients work together to
make a health decision by discussing the options and
their benefits and harms and considering the patient’s
values, preferences, expectations, and circumstances.4 It
is especially useful to guide decisions about screening,
investigations, and treatments, where a preference-
sensitive decision is involved. When there is uncertainty
as to the preferred option, the benefits and harms of each
option need to be carefully discussed in the context of
individual preferences and values.5–8

Patient decision aids are tools to support the shared
decision-making process.9 In general, they help in
improving knowledge, clarifying personal values and
needs, and supporting the patients to make an informed
decision on screening.9 The International Patient

Decision Aid Standard Collaboration (IPDAS) recom-
mend that patient decision aids should provide balanced
information including harms as well as benefits of
screening. This conforms with ethical and legal obliga-
tions of informed consent for screening.10

Overdiagnosis, detecting cancer that will not cause
symptoms or death during one’s lifetime, is one well-
known harm of prostate cancer screening.11–13 Often, the
tradeoff between averting a potential cancer death (bene-
fit) versus the risk of overdiagnosis (harm) is not straight-
forward; hence, a decision to screen or not to screen
should be clearly based on the specific circumstances and
personal values and preferences of the patient.14 It is
therefore important that all patients are provided with
clear, up-to-date evidence on the risks of overdiagnosis
as well as potential mortality benefits, associated with
prostate cancer screening.11 Previous reviews have exam-
ined how overdiagnosis is reported in patient decision
aids for prostate cancer screening.14,15 However, these
did not include a detailed analysis of the information on
overdiagnosis provided, including estimates of its fre-
quency, concepts of competing mortality risks, and the
existence of a reservoir of indolent cancers, all of which
are important contextual factors for communicating
prostate cancer overdiagnosis.

In this study, we aimed to address these gaps in
knowledge by conducting a comprehensive review of
information on overdiagnosis provided in prostate can-
cer screening decision aids.

Method

All publicly available decision aids on prostate cancer
screening, published (or translatable through the publish-
er’s webpage) in the English language and without date
restrictions, were included. A decision aid was defined as
a tool that helped men participate in the decision making
on whether to undergo prostate cancer screening, pro-
vided information on the options available to them, and
helped them to clarify and communicate how they per-
sonally valued prostate cancer–specific outcomes, includ-
ing the risks of dying, urinary or bowel symptoms, and
erectile dysfunction.16,17

The search included 3 components. First, we included
all decision aids from included studies in a recent sys-
tematic review co-authored by 2 of us (J.M.R. and
K.A.O.T.).16 This review used a comprehensive search
strategy including 5 databases (MEDLINE, Embase,
CINAHL, PsychINFO, and Cochrane Central Register
of Controlled Trials [CENTRAL]) without language lim-
its. Second, because this systematic review used fairly
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strict inclusion criteria for decision aids (defined as deci-
sion aids if the material helped men making individual
choices and included information regarding the associa-
tion of screening with the following patient-important
outcomes: risk of dying, risk of urinary or bowel symp-
toms, and risk of erectile dysfunction),16 we also screened
the list of excluded studies (eTable 3 of the published sys-
tematic review)16 to identify any further decision aids rel-
evant to the current review. Third, to identify decision
aids that were not published as part of a research study,
we searched on Google using the search terms (‘‘Decision
Support’’ OR ‘‘Decision Aids’’ OR ‘‘Decision Aid’’)
AND (‘‘Prostate cancer’’ OR ‘‘Prostate cancers’’ OR
‘‘Prostatic cancers’’ OR ‘‘PSA test’’ OR ‘‘PSA testing’’).
This led to ‘‘about 272,000 results’’ in total (as displayed
on the Google search result page). Screening of these
results was done by 2 authors (T.P. and K.P.) who inde-
pendently screened the search results in each web page.
This process was repeated until 2 consecutive Google
search results web pages with no relevant search results
were found (for both authors, this was achieved by
screening up to the first 8 web pages of Google search
results).

All references were collated using a reference manage-
ment system (Endnote x9) and duplicates removed. Where
decision aids were not provided in a publication (as links
or appendices), we attempted to search for these online,
and the authors were contacted through email or via
online networking channels (LinkedIn, ResearchGate).

The included decision aids were then reviewed by 2
authors (T.P. and K.P.), who independently extracted
data on whether and how information on overdiagnosis
was reported using a standardized data extraction tem-
plate (Supplementary Text 2). This included information
on whether the word overdiagnosis was used in the deci-
sion aid, whether the information presented on overdiag-
nosis was valid (this was based on the accepted definition
‘‘diagnosis of a cancer that would otherwise not go on to
cause symptoms or death’’),11 whether an estimate was
provided on its extent, and whether this was within what
we considered to be a valid reference range: 20% to 50%
of screened cancers. This range of estimate is in accor-
dance with the currently available evidence,18,19 including
that from long-term follow-up of randomized controlled
trials on prostate cancer screening, which is considered
the gold standard method for estimating overdiagnosis.20

In addition, we also extracted data on whether the con-
cepts of competing mortality and the prevalence pool of
indolent cancers were mentioned. Any discrepancies were
resolved by discussion or where necessary by consulting
a third author (K.B.).

This study had no external funding source. Ethics
approval was not required as this study was based on a
review of published decision aids readily available online.

Results

A total of 80 records on prostate cancer screening were
collectively identified via the search undertaken in the
previous systematic review (n = 33) and our Google
search (n = 47). Following deduplication, 74 records
underwent review. During this process, we found 17 new
records through Google search, while 41 records were
excluded (Figure 1). After further deduplication, 41 deci-
sion aids proved eligible.

Of these 41 decision aids, 26 (63%) were published in
the United States (Supplementary Table 1). The dates of
publication were reported in only 32 of the 41 (78%)
decision aids; 22 decision aids (54%) were published
after 2010, and 14 (34%) were published after 2015. The
publication year ranged from 1993 to 2017, where this
was reported. Only 7 (17%) decision aids reported the
year they had been developed. Of the 41 included deci-
sion aids, 40 were published in English, and one was
translated through publisher website. All decision aids
were accessible online, with 22 also being available in
print (54%) and 16 as leaflet or pamphlet (39%).
Approximately half of all decision aids had not been
evaluated in a research study (n = 20, 49%).

While all decision aids included general information
about benefits and harms, 22 (54%) presented the bene-
fits of PSA screening before the harms (Supplementary
Table 2). Sixteen (39%) decision aids presented informa-
tion on competing risks of mortality, for example, ‘‘many
men will develop prostate cancer in their lifetime but
most men die of something else other than prostate can-
cer.’’ A very small minority presented information of the
prevalence pool of undiagnosed prostate cancer in the
general population (2.5%), where this was described as
‘‘autopsies on men who have died from causes other than
prostate cancer have shown that up to 60% of men over
the age of 60 had prostate cancer and did not know it’’
or ‘‘researchers have looked at the prostate glands of
men who died from causes other than prostate cancer.
Around 25% of men in their 50’s, 35% of men in their
60’s, and 40% of men aged 70 years or older had cancer
cells in their prostate glands.’’

Information on overdiagnosis was mentioned in most
decision aids (Table 1). Although 38 decision aids (92%)
included information about overdiagnosis, only 9 (21%)
of the decision aids specifically used the word overdiagno-
sis. Most described this as an adverse effect of screening,
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where prostate cancers are detected that grow very slowly
compared with other cancers and will not cause symptoms
or death during a person’s lifetime (Box 1; Supplementary
Text 1). Only 7 (17%) of 41 decision aids included infor-
mation on the extent of the overdiagnosis related to pros-
tate cancer screening,21–27 with the median estimate being
35%, ranging from 3% to 66%. In 5 of these 7 decision
aids (12% of the total), the reported estimates were in our
reference range of 20% to 50%. Four of the 7 decision
aids (10% of total) that provided estimates supported their
quoted estimate with a reference, while only 1 decision aid
reported the exact source of the estimate (e.g., the name of
the randomized controlled trial), and none reported the
method that was used to calculate the estimate. Six of the
7 decision aids (15% of the total) with estimates were pre-
sented as a proportion of those who were screened. The
estimates were included in text (n = 3, 7% of the total) or
presented within infographics (n = 2, 5% of the total),

Relevant results identified from
Google search (n = 47)

Total records underwent review 
(n = 74)

Records excluded (n = 41):

No author email provided (n = 2), No abstract available (n = 1), Non-English (n = 2)*, 
No response from authors (n = 17), Authors responded but DA no longer available
(n = 9), Non-functioning weblink (n = 8), Incomplete DA available(n = 2)

Total relevant decision aids

(n = 50) Decision aids excluded:
Deduplication (n = 9) 

Studies identified from previous systematic review and meta analysis16

(n = 33) 

(19 of the included studies and 14 from the excluded studies)

Total decision aids included in 
this review (n = 41)

Identification of studies via Google Identification of studies via a previous review

noitacifitnedI
Sc

re
en

in
g

In
cl

ud
ed

New records found during review 
from Google Search (n = 17)

Total records retrieved (n = 80) Records excluded: deduplica�on 
(n = 6)

Figure 1 Flow chart outlining the search.
*One decision aid was translatable through the website.

From: Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ.

2021;372:n71. DOI: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/.

Box 1 Examples of Descriptions of Overdiagnosis in Prostate
Cancer Screening Decision Aidsa

� ‘‘Unlike other common types of cancer, many prostate
cancers grow very slowly and never become a serious
problem.’’1

� ‘‘But most of the time, prostate cancer does not cause any
problems for men. That is because prostate cancer usually
grows very slowly. Most men with prostate cancer die of
something other than prostate cancer.’’2

� ‘‘Slow growing cancers are common. They may not cause
any symptoms or shorten your life.’’21

� ‘‘Some cancers found by screening tests are slow growing
and would not cause harm for many years or might never
cause harm. That means you could go through treatment
for a cancer that would not have caused you harm.’’39

a‘‘Quantification’’ terminology is underlined.

Note: For the references cited in Box 1, please see ‘‘Reference list

forSupplementary table 1 and 2 and Supplementary text 1’’ in the

Supplementary material online.
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tables (n = 1, 2.4% of the total), or flow charts (n = 1,
2.4% of the total).

Discussion

Our review found that most decision aids (n = 38, 92%)
included some description of overdiagnosis, although
only a minority (n = 9, 21%) specifically used the term
overdiagnosis. Only a few quantified overdiagnosis (n =
7, 17%). While this may be partly due to the scarcity of
evidence as these estimates became available only
recently, it was interesting to note that some of the pro-
vided estimates did not fall within the 20% to 50%
range, which is in accordance with the currently available
evidence.18,19 Furthermore, the quoted estimates were
not supported by references in several decision aids.
Although the decision aids were evenly split as to
whether benefits or harms were mentioned first (n = 22,
54%), most did not include information on competing
risks (n = 16, 39%), and only 2 (5%) reported the preva-
lence pool of incidental prostate cancer in the general
population.

A previous review by Housten and colleagues14 on
decision aids for several different cancers (n = 85) found
that most prostate cancer screening patient decision aids
addressed concepts related to overdiagnosis (34 of 36,
94%), which was consistent with our findings (38 of 41,
92%). In the Housten review, when considering the
breast cancer screening patient decision aids alone (n =
26), a lower proportion (16, 61.5%) included informa-
tion related to overdiagnosis, while a higher number of
decision aids (6, 37.5%) quantified overdiagnosis com-
pared with the proportion of prostate cancer screening
decision aids in our review that did this (n = 7, 17%).

We found that only a minority of the decision aids
(n = 9, 21%), however, used the word overdiagnosis,
which may be due to several reasons. Housten and col-
leagues,14 who reported comparable findings with regard
to all cancer decision aids included in the above review
(n = 23, 27% of all decision aids used the term overdiag-
nosis) explained that developers of patient decision aids
may have used alternative terms and phrases to ensure
understanding across different health literacy levels and
cultural contexts. This is essential, as it is ethically
required that harms of cancer screening are communi-
cated in a manner that could be understood by all.28

Furthermore, the specific term overdiagnosis may have
been replaced by other words due to the complexity sur-
rounding its definition.29

We also found that the estimates of overdiagnosis
were reported in various ways, including the use of

text (n = 3, 7%), presented visually as infographics/icon
arrays (n = 2, 5%), tables (n = 1, 2.4%), or flow
charts (n = 1, 2.4%) within the decision aids. Visual rep-
resentation of numerical information is especially recom-
mended for those with lower health literacy,30 and using
both text and icon arrays may be most appropriate for a
broader audience.

Presenting the benefits before the harms may result in
a framing effect. A framing effect could occur when peo-
ple are influenced by different semantic descriptions of
the same issue, which may lead to different risk percep-
tions affecting their decision making.31,32 Visual aids
such as infographics can minimize framing effects by
showing the number of patients experiencing the out-
come and the number of patients not experiencing the
outcome for each option being considered all at once.10

Most of the decision aids included in our review that
did not present benefits before the harms presented the
information using infograms (a visual representation of
information/data) or flow charts to show outcomes of
screening. Future studies may explore how such visual
aids may effectively minimize framing effects further, as
well as explore how any framing effects may influence
the ultimate decisions made on screening.

The presence of a large reservoir of subclinical cancer
in the general population is a key prerequisite that contri-
butes to overdiagnosis of cancers, specially prostate can-
cer.11,33 A systematic review of autopsy studies done on
men who have died from other causes found that the esti-
mated prevalence of subclinical prostate cancer increased
from 5% (95% confidence interval [CI]: 3%–8%) at age
\30 years to 59% (95% CI: 48%–71%) by age .79
years.33 Including information about the prevalence pool
of subclinical cancers in a prostate cancer screening deci-
sion aid is important because screening could lead to the
detection of these dormant prostate cancers, which would
otherwise go undiscovered and not cause any harm.

However, we found that only 2 of 41 (5%) of the
decision aids included this information. Furthermore,
because prostate cancer is a slow-growing disease, most
people diagnosed with prostate cancer actually die
with it (from other more common causes such as cardio-
vascular disease), rather than from it.11,12 However, only
16 (39%) of the decision aids included information
on how the competing risks of mortality may lead to
overdiagnosis.

To our knowledge, this is the first detailed review of
prostate cancer screening decision aids to analyze the
information on overdiagnosis including the estimates of
overdiagnosis, concepts of competing mortality risks,
and the presence of a silent reservoir of indolent cancers.

Pathirana et al. 9



Our comprehensive search strategy based on the search
results from a published systematic review and comple-
mented by a Google search is a strength.

Limitations

Our study had some limitations. We included only deci-
sion aids published in English or directly translatable to
English through publisher websites. In addition, not all
decision aids identified through our Google search were
accessible in their complete form and hence had to be
excluded. It is also important to note that due to the lack
of consensus on a single definition for overdiagnosis, in
this study we used one of the most common definitions.

Furthermore, because the key focus of our study was
to review how information on overdiagnosis is reported in
prostate cancer screening decision aids, we did not investi-
gate reporting of other related issues. We did not evaluate
reporting on risk of false-positive results and potential
harms that may arise. A 2019 review of prostate cancer
screening decision aids available in Germany found that
less than one-third of the decision aids described the risk
of psychological distress caused by false-positive results
but did not provide further details.15 We also did not eval-
uate whether decision aids mentioned active surveillance
as one means of mitigating harms from overdiagnosis of
low-risk cancers. While reporting on both of these issues
was out of the scope for our review, future studies might
usefully explore how they are reported in prostate cancer
screening decision aids.

Conclusion

Most patient decision aids currently available for pros-
tate cancer screening lack information on concepts
important for understanding the risks of prostate cancer
overdiagnosis. The presentation of benefits before the
harms may lead to framing that overemphasizes benefit.
Specific guidance is needed on how to communicate the
risks of overdiagnosis in decision aids, including appro-
priate content, terminology, and graphical display.
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9. Stacey D, Légaré F, Lewis K, et al. Decision aids for peo-

ple facing health treatment or screening decisions.

Cochrane Database Syst Rev. 2017(4):CD001431.
10. O’Connor A, Llewellyn-Thomas H, Stacey D. IPDAS Col-

laboration Background Document International Patient

Decision Aid Standards (IPDAS) Collaboration. 2005.

http://www.ipdas.ohri.ca/IPDAS_Background.pdf
11. Welch HG, Black WC. Overdiagnosis in cancer. J Natl

Cancer Inst. 2010;102(9):605–13.
12. Sandhu GS, Andriole GL. Overdiagnosis of prostate can-

cer. J Natl Cancer Inst Monogr. 2012;2012(45):146–51.
13. Tikkinen KAO, Dahm P, Lytvyn L, et al. Prostate cancer

screening with prostate-specific antigen (PSA) test: a clini-

cal practice guideline. BMJ. 2018;362:k3581.
14. Housten AJ, Lowenstein LM, Hoffman A, et al. A review of the

presentation of overdiagnosis in cancer screening patient decision

aids.MDMPolicy Pract. 2019;4(2):2381468319881447.

10 MDM Policy & Practice 7(2)

https://orcid.org/0000-0003-2386-2183
https://journals.sagepub.com/home/mpp
https://journals.sagepub.com/home/mpp


15. Beck S, Borutta B, Walter U, Dreier M. Systematic evalua-
tion of written health information on PSA based screening
in Germany. PLoS One. 2019;14(8):e022745.

16. Riikonen JM, Guyatt GH, Kilpeläinen TP, et al. Decision
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