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Abstract

Background: There is uncertainty about the effectiveness of clinical breast examination (CBE) and conflicting
recommendations regarding its usefulness as a screening tool for breast cancer. This paper provides an overview of
systematic reviews that assessed the effectiveness of CBE as a ‘stand-alone’ screening modality for breast cancer
compared to no screening and focused on its value in low- and middle-income countries (LMICs).

Methods: We searched MEDLINE, EMBASE, Scopus, Web of Science, and the Cochrane Database of Systematic
Reviews for systematic reviews reporting the effectiveness of CBE published prior to October 29, 2019. The main
outcomes assessed were mortality and down staging. The AMSTAR 2 checklist was used to assess the
methodological quality of the reviews including risk of bias.

Results: Eleven systematic reviews published between 1993 and 2019 were identified. There was no direct
evidence that CBE reduced breast cancer mortality. Indirect evidence suggested that a well-performed CBE
achieved the same effect as mammography regarding mortality despite its apparently lower sensitivity (40–69% for
CBE vs 77–95% for mammography). Greater sensitivity was recorded among younger and Asian women. Moreover,
CBE contributed between 17 and 47% of the shift from advanced to early stage cancer.

Conclusions: CBE merits attention from health system and service planners in LMICs where a national screening
programme based on mammography would be prohibitively expensive. In particular, it is likely that considerable
value would be gained from conducting implementation scientific research in countries with large numbers of
Asian women and/or where younger women are at higher risk.

Registration: PROSPERO, registration number CRD42019126798.
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Background
Breast cancer accounted for the greatest incidence of new
cases of cancer and cancer deaths among women world-
wide, at 25 and 15% respectively [1]. Screening for breast
cancer has been widely promoted, especially in high income
countries (HICs) in order to reduce the burden of the dis-
ease [2, 3]. The effectiveness of the three most common
screening modalities Mammography (MMR), Clinical
breast examination (CBE), and Breast self-examination
(BSE) has been assessed over a long time. However, the at-
tention and coverage in terms of published scientific studies
varies with CBE receiving the least investigative attention of
the three modalities.
Surprisingly, perhaps, the effectiveness of CBE remains

undetermined since the first randomised controlled trial
(RCT) of breast cancer screening in 1963 [2, 4]. Different
professional organizations have released conflicting guide-
lines/recommendations on CBE. The Canadian Task Force
on Preventive Health Care (CTFPHC) in 2011 and 2018,
the American Cancer Society (ACS) in 2015, and the Japan
National Cancer Center (JNCC) in 2016 recommended not
using CBE for population-based screening [5–8]. The U.S.
Preventive Services Task Force (USPSTF) in 2009 con-
cluded that there was insufficient evidence to recommend
for or against CBE while the American College of Obstetri-
cians and Gynaecologists in 2003 and the National Com-
prehensive Cancer Network in 2014 and 2019
recommended CBE every 1–3 years for women aged 25 to
39 years and annually for women aged 40+ years [9, 10].
The discord between guidelines/recommendations may
arise from differences regarding the methods and quality of
systematic reviews that were used to inform them, context-
ual variation in relation to the assessment of evidence and
the adequacy of the evidence.
Most recommendations and/or systematic reviews origi-

nated in HICs where breast cancer screening has almost
become synonymous with mammography [11–13]. Gener-
ally, in HICs, there is ready access to mammography
whereas CBE as a ‘stand-alone’ screening modality does
not appear to warrant attention or use [7]. However,
mammography is expensive and less effective in women
aged 40–49 years old and, therefore, it struggles to dem-
onstrate sufficient value in low- and middle-income coun-
tries (LMICs) where resources are limited and women
tend to be diagnosed at a younger age [14–16]. Indeed,
the World Health Organization (WHO) does not recom-
mend mammography for LMICs [17]. In these countries,
CBE as an alternative low-cost screening modality may be
more appealing [17]. RCTs and pilot studies of CBE as a
screening modality conducted in Malawi, Sudan,
Philippines, Egypt, and India underscore the interest of
LMICs in CBE [18–23].
Recently, Mandrik et al. (2019) published the first

overview of systematic reviews looking at the benefits

and harms of mammography, CBE, ultrasonography, and
BSE [4]. However, the overview paid little attention to
CBE compared to mammography and important CBE
studies were not included. Arguably, two very low-
quality reviews should have been omitted from the syn-
thesis and the overview did not contain any report of a
sub-group analysis in relation to CBE. Furthermore, the
overview did not summarise evidence related to down
staging as an outcome of CBE, an outcome that may
nevertheless be vital to the consideration of CBE as a
screening modality [4].
The limitations of the mentioned overview, uncertainty

about the effectiveness of CBE, conflicting recommenda-
tions from HICs related to CBE, and the diverse contexts
of LMICs underscore the need for a comprehensive and
critical overview of systematic reviews dedicated to CBE.
In particular, there is a need to identify, describe, and ap-
praise available evidence, changes over time, and to exam-
ine evidence regarding down staging as well as mortality
within a LMIC context for whom screening based on
mammography may not be economically feasible. This
overview of systematic reviews reports the benefits, harms,
and accuracy of CBE as a ‘stand-alone’ screening modality
for breast cancer in women who are not at high-risk, com-
pared to no screening.

Methods
Prior to the conduct of this overview, a protocol detail-
ing the methods was developed and registered with
International Prospective Register of Systematic Reviews
(PROSPERO, #CRD42019126798). The report of this
overview adheres to PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines
(complete PRISMA checklist is provided in Additional
information).

Search strategy and selection criteria
Selection criteria for studies were based on the PICOS
framework (PICOS – Population, intervention, compara-
tor, outcome, study type) as follows: (1) Population:
women aged 18+ years without a high-risk of breast can-
cer; (2) Intervention: CBE; (3) Comparator: no screening
or other screening modalities; (4) Outcomes included
were in relation to benefits (mortality and stage of de-
tected tumour), harms (false-positive rate, over diagnosis,
and overtreatment) and accuracy (sensitivity, specificity,
positive predicted value, and negative predicted value); (5)
Study type: systematic review with or without meta-
analysis (Details of inclusion and exclusion criteria are
presented in Appendix 1, Supplement materials).
Five bibliographic databases were searched: MEDLINE

(via Ovid, 1946-present), EMBASE (via Ovid, 1947-
present), Scopus (2004-present), Web of Science (1900-
present), and the Cochrane Database of Systematic
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Reviews (1992-present) in October 29, 2019. Search in-
quiries did not apply a time limit, but an English
language-only restriction was applied. Key words such as
‘physical examination’, ‘palpation’, ‘breast neoplasms’,
and ‘breast cancer’ were used in the searches (Detailed
search strategies for all databases in Appendix 2, Supple-
ment materials). Additional potential papers were re-
trieved from the reference lists of included studies and
websites of relevant organizations such as WHO, Inter-
national Agency for Research on Cancer (IARC), CTFP
HC, USPSTF, and ACS. Grey literature such as pub-
lished reports were included.

Data collection and analysis
All citations resulting from the searches were imported
into EndNote X8 reference manager. After removing du-
plicated citations, a selection process was conducted in
three stages including 1) Title and abstract screening, 2)
Full-text review, and 3) Quality assessment. The AMST
AR 2 tool (A MeaSurement Tool to Assess systematic
Reviews) was used to ascertain the quality of eligible sys-
tematic reviews before including them in the synthesis.
Overall appraisal regarding the confidence in the results
of the review included four categories “high”, “moder-
ate”, “low” and “critically low” [24]. We included reviews
with a high or moderate rating. AMSTAR 2 is inter-
linked with PRISMA (Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses) statement published
in 2009 [24]. Reviews published prior 2009, however,
may receive a lower AMSTAR 2 rating due to changes
in reporting requirements for systematic reviews over
time. The review team considered and discussed this
issue and the general lack of evidence about CBE. Our
discussion led us to the decision to include reviews prior
to 2009 with a low rating (due at least partly to reporting
requirements rather the methodological quality per se)
in order to avoid excluding potentially valuable informa-
tion based on reporting as distinct from actual quality is-
sues. However, reviews with a rating of critically low
(content validity should not be relied on) were excluded
(Ratings for all eligible reviews are presented in Appen-
dix 3, Supplement materials).
A data extraction form created by the research team

was pilot tested on three randomly selected included
studies (~ 20% of all included studies) and refined ac-
cordingly. Relative risk of mortality reduction and down-
staging effect (from advanced cancer to early stage
cancer) were the primary measure for the benefits of
CBE. False-positive rate was the primary measure for the
harms of CBE. Accuracy of CBE were measured by sen-
sitivity, specificity, and positive predicted value. In
addition to the outcomes listed above (benefits, harms,
and accuracy of CBE), extracted data also included gen-
eral information on the articles’ objectives, design,

search strategy, included studies, and quality assessment
of the systematic reviews as well as their strengths and
limitations. Decisions about which studies to include
(during tittle/abstract screening and full-text review),
AMSTAR rating, and data extraction were taken inde-
pendently by two authors (TTN and NTQN) following
the registered protocol. Disagreements were resolved by
discussion with a third reviewer (CON).
Findings from included reviews were organized and

presented (narrative synthesis) by pre-determined
outcomes. In cases where a review was published as a
peer-review article and as a published full report (grey
literature), we synthesised and discussed related evidence
from both sources. We also synthesised evidence from
any updated reviews from their previous versions. When
the results presented in a review were unclear, we exam-
ined original studies from which results were derived.
Summaries of subgroup analysis in terms of age and race
were provided where available.

Results
We identified 548 citations from systematic searches of
five databases and eight additional reviews including six
grey literature reports found through manual searches of
the reference lists of included citations and websites of
relevant organizations (Fig. 1). After applying the inclu-
sion/exclusion criteria, 16 potentially eligible articles/re-
ports were identified. Two reviews [25, 26] were further
excluded from the synthesis because they received the
‘critically low’ rating on AMSTAR 2 checklist (all ex-
cluded reviews with reasons for exclusion are indicated
in Appendix 4, Supplement materials). The 14 included
articles/reports describe 11 unique systematic reviews
published in peer-reviewed journals from 1993 to 2019.
There were full report versions (grey literature) of three
reviews: Nelson et al. (2009), CTFPHC (2011), and
Myers et al. (2015) [27–29].
Most reviews included both RCTs and non-randomised

studies of interventions (NRSI) except two reviews that in-
cluded only RCTs [30, 31]. Mortality as an outcome was re-
ported in 9/11 reviews [4, 6, 7, 30, 32–36] but only one
review [36] assessed down staging as an outcome. False-
positive rates were addressed in 5/11 reviews [4, 33, 35–37]
while 8/11 reviews reported sensitivity, specificity, and/or
PPV [4, 7, 30, 32–34, 36, 37]. Summaries of reviews’ charac-
teristics and results are presented in Table 1.

Benefit of CBE in reducing breast cancer mortality
None of the included reviews reported any ‘direct’ evi-
dence (evidence from RCTs that compared CBE with no
screening) of a benefit from CBE on breast cancer mor-
tality [4, 6, 7, 27–37]. However, we deemed it important
to also consider ‘indirect’ evidence in order to assess
fully the effects of CBE on mortality. That is, evidence
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that came from RCT comparing CBE with CBE +MMR,
case-control studies comparing CBE with no screening,
and RCT comparing CBE +MMR with no screening.
Firstly, using data from the Canadian National Breast

Screening Study 2 (CNBSS-2) trial, five reviews shared
the same assessment that well-performed CBE could
provide the same effect on mortality reduction as mam-
mography [30, 32–34, 36]. In the 1980 CNBSS-2 trial,
the breast cancer mortality rate was similar between the
intervention (19,711 women received CBE +MMR
yearly) and control arm (19,694 women received CBE
yearly) with relative risk (RR) = 0.97 (95% CI: 0.62–1.52)
[30, 32–34, 36].

Secondly, two reviews considered evidence from case-
control studies [7, 29]. USPSTF 2009 review included an
US case-control study of women aged 40–65 years who
had obtained a CBE in the last three to 5 years - it re-
ported no effect of CBE alone on mortality (OR = 0.94,
95% CI: 0.79–1.12 and OR = 0.8, 95% CI: 0.59–1.08, re-
spectively) [29]. JNCC 2016 review discussed the same US
study plus another case-control study from Japan which
found favourable results for CBE that one CBE within 5
years among asymptomatic women aged 30+ had a pro-
tective effect (OR = 0.45, 95% CI: 0.22–0.89) [7]. While
presenting contradictory results, evidence from the Japa-
nese study received less criticism than the US study [29].

Fig. 1 PRISMA flow diagram of literature search and selection. Reporting is in accordance to Preferred Reporting for Items for Systematic Review
and Meta-Analysis (PRISMA). *Note: Topic of interest: Breast cancer screening (exclusions: other types of cancer, BC treatment, BC diagnosis);
Population: Inclusions are women without a high-risk of breast cancer and never had breast cancer; Intervention: Inclusion is clinical breast
examination; Comparator: Inclusions are CBE vs no screening and CBE vs other screening modalities; Outcomes: Inclusions are mortality, shift in
stage of tumour at diagnosis, adverse outcomes such as false-positive results, overdiagnosis, overtreatment; Study design: Inclusions are
systematic reviews and/or meta-analysis; Other reasons for exclusion: Duplicated publication (same article in different journals), full text is not
available, not original article but comments, editorial notes)
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Table 1 Summaries of included reviews’ characteristics and results

Author
(year)

Number
of
included
studies

Focus
only
on
CBE

AMSTAR 2b

classification
Reports on outcomes Conclusions on CBE

a. RCTs
b. NRSI
c.
Systematic
reviews

a. Mortality
b. Downstaging
c. False positive rate
d. Sensitivity | Specificity | Positive predicted
value

Fletcher SW
(1993) [30]

a. 2
b. 0
c. 0

No Low a. No difference in mortality rate between
MMR + CBE vs CBE
b. Did not report
c. Did not report
d. 46–64% | 99.1–99.7% | 2.9–4%

+ Mammography and CBE detect breast
cancer in a complementary manner
+ Careful CBE may be as effective as
mammography regarding mortality reduction

Barton MB
(1999) [32]

a. 4
b. 4
c. 0

Yes Low a. No difference in mortality rate between
MMR + CBE vs CBE
b. Did not report
c. Did not report
d. Pooled results: 54.1% | 94% | 10.6%

+ A well-conducted CBE can detect at least
50% of asymptomatic cancers and may con-
tribute to mortality rate reduction in women
screened -- > Screening CBE should be
conducted

Humphrey
LL (2002)
[33]

a. 4
b. 2
c. 1

No Moderate a. 14–29% mortality reduction in trials of
MMR + CBE. Mortality reductions in trials of
MMR + CBE were similar to trials of CBE only
b. Did not report
c. 13.4%
d. 40–69% | 88–99% | 4–50%

+ MMR has little additive benefit in the setting
of a careful, detailed CBE
+ No direct evidence that CBE decreases
mortality

Kosters JP
(2003) [31]

a. 1
b. 0
c. 0

No High a. Did not report
b. Did not report
c. Did not report
d. Did not report

The only trial investigated CBE vs no screening
was discontinued due to poor compliance -- >
CBE cannot be recommended

Elmore JG
(2005) [37]

a. 4
b. 3
c. 2

No Low a. Did not report
b. Did not report
c. 20%
d. 28–54% | 94% | NR

+ CBE detects some cancers missed by MMR

Nelson HD
(2009)a [29,
34]

a. 4
b. 1
c. 0

No High a. No difference in mortality rate between
MMR + CBE vs CBE (RR = 1.02, 95% CI: 0.78–
1.33)
b. Did not report
c. Did not report
d. 25.6% | NR | 1%

+ Trials of CBE are ongoing -- > no benefit on
mortality has been shown at this point

CTFPHC
(2011)a [6,
28]

a. 4
b. 2
c. 0

No High a. No evidence was found to show that CBE
reduced mortality due to BC or all-cause
mortality
b. Did not report
c. Did not report
d. Did not report

No evidence was found to support the benefit
of CBE, either alone or in conjunction with
mammography

Myers ER
(2015)a [27,
35]

a. 3
b. 4
c. 0

No Moderate a. No effect of CBE alone on mortality (based
on only 1 US case-control study which also
found no effect of mammography on
mortality)
b. Did not report
c. 0.9–5.7%
d. Did not report

+ Lack of evidence showing benefits of CBE
alone or in conjunction with mammography
+ No studies assessing other critical outcomes

Hamashima
C (2016) [7]

a. 1
b. 6
c. 1

No Moderate a. Based on 1 Japanese case-control study,
among asymptomatic women, 1 CBE within 5
years: OR = 0.45 (95% CI: 0.22–0.89)
b. Did not report
c. Did not report
d. 46–63% | 94.3–97.3% | NR

+ CBE is not recommended for population-
based screening program due to insufficient
evidence

IARC (2016)
[36]

a. 6
b. 10
c. 1

No Moderate a. No difference in mortality rate between
MMR + CBE vs CBE (RR = 0.97, 95% CI: 0.62–
1.52)
b. Mumbai trial: Significant shift to a lower
stage in the screening arm compared with the
control arm (RR, 1.45; 95% CI: 1.09–1.93). Kerala

+ There is sufficient evidence that screening by
CBE alone shifts the stage distribution of
tumours detected towards a lower stage
+ There is inadequate evidence that screening
by CBE alone reduces breast cancer mortality
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Thirdly, using the data from the US Health Insurance
Plan (HIP) trial (yearly MMR+CBE vs no screening), Bar-
ton et al. (1999) identified a 30% mortality reduction in
intervention arm where 45% of cancer cases were detected
by CBE alone [32]. It should be noted that at the time of
this trial, mammography was not well developed com-
pared to current practice and this underdevelopment
might explain the high rate of cancer cases that were de-
tected by CBE alone as well as the large contribution of
CBE to the mortality reduction in this 1963 trial.

Does CBE lower the stage of detected tumour?
Only one of the included reviews [36] considered down
staging as an assessment outcome for the effectiveness
of CBE. In this IARC-conducted review, evidence for a
down staging effect came from three RCTs comparing
CBE with no screening (1996 Philippines trial, 1998
Mumbai trial, and 2006 Kerala trial). The results in the
IARC review were unclear and did not include results
from the 2000 Cairo trial and 2010 Sudan trial. Thus, we
decided to examine the original five RCTs.
With one exception (Sudan trial), all trials showed a

shift to a lower stage in the detection of tumours at diag-
nosis that was statistically significant (Fig. 2 and Appendix
5, Supplement materials). The longest follow-up trial
(three rounds of screening from 1998 to 2005 in Mumbai)
reported that the relative risk of having cancer at an ad-
vanced stage in the control group compared to the
screened group was 1.68 (95% CI: 1.14–2.47) [23, 36].
Similar results were observed in the Kerala trial where the
RR was 1.51 (95% CI: 1.13–2.04) [22, 36]. The absolute
risk difference in the proportion of advanced stage cancers
(stage III & IV) was at 17% (Philippines trial) and 47%
(Cairo trial) higher in the control group compared to

screened group [20, 36, 38]. The Sudan trial reported an
absolute risk difference of 33.4% and calculated RR at 1.20
(95% CI: 0.29–4.95) which was not statistically significant
though this might have been due to the short follow-up of
the trial [19].

Harms of CBE: the False-Positive Rate (FPR)
Four reviews looked at the FPR of CBE, of which, two
reported ranges from 0.9 to 5.7% in RCTs and 2.2 to 5%
in cohort studies [35, 36]. The remaining two reviews
used the results of one 10-year cohort study in US to re-
port that 13.4% of women had false-positive result on
CBE at least once (CBE was provided biennially) and the
cumulative risk of a false-positive result after 10 CBE
was 22.3% [33, 37].

Accuracy of CBE: sensitivity, specificity, and positive
predictive value
A wide range of values for the sensitivity of CBE was re-
ported in 8/11 reviews though six of them reported a range
from 40 to 69% with a pooled result of 54.1% [4, 7, 30, 32,
33]. One review reported a much higher upper boundary of
85% which came from a cohort study in Japan [36]. In con-
trast, another review recorded a much lower range from 28
to 36% which was derived from three cohort studies con-
ducted in US during 1988–1998 [37]. In these studies’ set-
ting, unlike in RCTs, the physicians (including nurses and
radiologists) who performed CBE did not receive any train-
ing about the technique beforehand. Thus, quality of the
procedure was questionable and might lead to the much
lower sensitivity. Two reviews noted that sensitivity was
higher for women in their 40s compared to women in their
50s (4–5% higher) [7, 32]. Regarding race, one review re-
ported higher sensitivity among Asian women compared to

Table 1 Summaries of included reviews’ characteristics and results (Continued)

Author
(year)

Number
of
included
studies

Focus
only
on
CBE

AMSTAR 2b

classification
Reports on outcomes Conclusions on CBE

trial: early-stage breast cancer was 43.8% in the
intervention group versus 25.4% in the control
group (P = 0.023)
c. 5.7%
d. 52–85% | 93.4–96% | 1–4%

Mandrik O
(2019) [4]

a. 0
b. 0
c. 10

No Moderate a. No solid evidence of mortality reduction
b. Acknowledged but did not summarise the
evidence
c. Higher rate of false-positive rates (did not re-
port how higher)
d. 28–36% in the community, 47–69% in RCTs
in all except 1 review | > 88% in all reviews |
NR

+ The review could not summarise evidence
on down-staging but IARC report concluded
there are sufficient evidence for this outcome
+ More original research on benefits and
harms of CBE is required
+ Lack of research in LMICs -- > evidence
cannot be generalized to these settings

CBE Clinical breast examination, MMR Mammography, NR Did not report, NRSI Non-randomized studies of interventions, RCTs Randomised controlled trials
aIncluded results from the full report version (grey literature)
bAMSTAR stands for A MeaSurement Tool to Assess systematic Reviews (https://amstar.ca). The AMSTAR checklist contains 16 items, of which, 7 items are marked
as critical. The overall quality rating of four categories “high”, “moderate”, “low”, and “critically low” is based on the weaknesses detected in critical and non-critical
items [24]
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Caucasian women (88% vs 35%, adjusted p = 0.04) [36].
Likewise, only one review described a difference in sensitiv-
ity when CBE was performed as a ‘stand-alone’ screening
modality and when it was performed in conjunction with
mammography (range: 63–69% versus 40–69%, respect-
ively) [32].
The specificity of CBE was higher than 93% in all but one

review [7, 30, 32, 36, 37]. The 2002 USPSTF review re-
ported a slightly lower specificity of 88% based on a cohort
study in US [33]. Barton et al. (1999) calculated a pooled re-
sult of 94% (95% CI: 90–97%) [32]. Sub-analysis for specifi-
city of CBE was not reported in any included reviews.
PPV was documented in 5/11 reviews and ranged from

1 to 14% [30, 32, 34, 36]. One review reported a result of
46% which came from the 1963 HIP trial [33]. The
pooled result calculated by Barton et al. (1999) was
10.6% (95% CI: 5.8–19.2) [32].

Discussion
Since the development and wide implementation of
mammography, HICs appear to have lost interest in
CBE as a ‘stand-alone’ screening modality. Only one sys-
tematic review from 1999 was dedicated solely to CBE.
Few reviews looked at CBE as part of screening modal-
ities generally. The number of original studies about
CBE was limited and did not increase overtime. All five
RCTs that compared CBE with no screening were con-
ducted in LMICs. These RCTs did not have any updated
results and their status is unknown (except the termi-
nated Philippine trial). Nevertheless, none of the reviews

on CBE included all these RCTs. All reviews over nearly
30 years (1993–2019) on CBE regardless of publication
date agreed that there was insufficient evidence to draw
conclusions about the effectiveness of CBE in reducing
mortality. The long-term absence of evidence on this topic
clearly hinders the assessment of CBE in settings where
other modalities may not be feasible. It is particularly not-
able that evidence regarding down staging was neglected
in all but one systematic review.

Effect on mortality
While there is no ‘direct’ evidence (from RCTs com-
pared CBE with no screening) of an effect of CBE on
mortality, the ‘indirect’ evidence (from case-control and
RCTs compared CBE with other screening modalities) is
indicative that CBE may be effective in reducing breast
cancer mortality. CBE may have the desired effect in
some settings and/or be as effective as mammography.
The results illustrate the importance of context and cul-
ture. For example, Japan is the only country that has had
a long-term, nation-wide population-based screening
program using CBE (1987–2003) [7]. Given its longevity,
studies conducted in this context may provide particu-
larly valuable information. Included reviews reported re-
sults from a case-control study (Kanemura S, 1999) in
which the odds of mortality for a group who were
screened by CBE was lower than a group that did not re-
ceive screening [7]. We found similar results for a com-
parative analysis of age-adjusted death rates (ADR) due to
breast cancer between Japanese municipalities with high-

Fig. 2 Downstaging effect of screening with clinical breast examination versus no screening, results from five randomised controlled trials [19, 20,
22, 23, 38]. *Data table reporting the frequency, percentage, risk difference, and relative risk is presented in Appendix 5, Supplement materials
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and low-coverage screening rates. Reduction in breast cancer
ADR was 51.7% (p < 0.05) in the municipalities with
coverage-rates higher than 50% compared to control munici-
palities (coverage < 10%) [39]. Another example is from the
HIP trial which was conducted in 1960s when mammog-
raphy was not well developed and thus, created an opportun-
ity for a greater contribution from CBE to mortality
reduction. A similar opportunity is also present in LMICs
where mammography is absent due to inaccessibility.

Effect on down staging
Down staging was ignored as an outcome of CBE by most
systematic reviews. Given the inaccessibility of and/or
unaffordability of treatments for late staged cancer that
may help explain why LMICs have considerably lower sur-
vival rates compared to HICs (from 13 to 50% in LMICs
compared to 80% or higher in HICs) [14, 40, 41], early de-
tection may be particularly relevant in this context. Thus,
if CBE screening can contribute significantly to the shift
towards early stages of tumour at diagnosis, this outcome
is promising and worthy of investigation in LMICs for
whom a national screening programme based on mam-
mography would be prohibitively expensive.
Evidence in favour of a down staging effect came from

both RCTs and observational studies. In RCTs, the absolute
difference in proportion of advanced-stage cancer between
intervention and control group ranged from 17 to 47%.
Analysis from 11 regions of Japan showed 6% difference in
late stage diagnosis between patients who were found to
have breast cancer by mass-screening and matched patients
with breast cancer detected in out-patient clinics [42]. A 5-
year pilot program in Malaysia in which community nurses
performed CBE in their monthly visit to women in the
community brought a 40% reduction in advanced-stage
breast cancer [43]. Similarly, a 3-year pilot started in 2009
in Tanzania witnessed the difference in proportion of
advanced-stage cancer between a control village and an
intervention village where CBE was provided to 99% of
women was 9, 23, and 17% in 2009, 2010, and 2011 respect-
ively [44]. Evidence across these studies is consistent and
comparable with a recent modelling study in which the
down staging shift was assumed at 25% [45].

Accuracy of CBE as a screening tool (sensitivity,
specificity, PPV, FPR)
Systematic reviews concurred that CBE has similar spe-
cificity with mammography (at 93–97%) but lower sensi-
tivity (40–69% vs 77–95% respectively) though it is
important to note that higher sensitivity does not guar-
antee a reduction in mortality as can be seen from the
results of CNBSS-2. In the trade-off for sensitivity, CBE
has lower false-positive rate compared to mammography
(1–5% for CBE vs 7–12% for mammography) [29]. Cumu-
lative FPR after 10 year was recorded as 22.3% for CBE

and as high as 50–60% for mammography. Reviews also
reported that CBE sensitivity is higher in younger women
(40–49 vs 50–59 years old), Asian women, and when it is
applied as a stand-alone screening modality (compared to
the CBE +MMR combination). Thus, in the settings
where these three aspects present (younger women with a
higher risk of getting BC, a large population of Asian eth-
nicity, and CBE can be applied only as stand-alone screen-
ing modality), CBE screening may be of particular interest.

Strengths and limitations
This is the first overview of systematic reviews to examine
the effectiveness of CBE as a stand-alone screening modality.
It is only the second review that is dedicated to CBE per se
(rather than spreading the investigative focus to other
screening modalities such as mammography, ultrasound,
and magnetic resonance imaging-MRI). Our comprehensive
and systematic approach to identification, selection, ap-
praisal, and data extraction followed the methodological
guidelines by the Cochrane Handbook of Systematic Reviews
[46]. Any systematic review that may have been missed is
due likely to an indexing issue related to the databases (e.g.
reviews that were not indexed in the category of “systematic
review”) rather than oversights in the search strategy. Assess-
ment of the quality of reviews was performed using the
AMSTAR 2 checklist and the collective expertise of the re-
view team. However, an AMSTAR rating is subjective and
depends on the quality of study reporting. Another limitation
is that we were unable to include studies from non-English
speaking countries, especially given our emphasis on LMICs.

Conclusions
Evidence about the effectiveness of CBE is limited. There
is no ‘direct’ evidence (from RCTs which compared CBE
with no screening) that CBE is effective in terms of re-
ducing breast cancer mortality. However, the ‘indirect’
evidence suggests that a well-performed CBE may bring
about the same effect as mammography regarding mor-
tality despite its apparently lower sensitivity. With re-
spect to the intermediate outcome of down staging, CBE
contributes between 17 and 47% of the shift from ad-
vanced to early stage cancer. The results are promising
and of interest for LMICs where a national screening
programme based on mammography is not a realistic
option. The reviewed evidence points to the existence of
greater effects among younger women and Asian
women. Research into its value among countries with
large numbers of Asian women and/or where younger
women are at higher risk may be particularly valuable.
While CBE may be effective, further work is required to
assess the cost-effectiveness of CBE screening including
factors associated with the acceptability and uptake of
programs in LMICs.
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