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ABSTRACT

Background

Mostwomen living in low- and middle-income countries (LMICs) present with advanced-stage breast cancer. Limitations of poor serviceable
health systems, restricted access to treatment facilities, and lack of breast cancer screening programmes all likely contribute to the late
presentation of women with breast cancer living in these countries. Women are diagnosed with advanced disease and frequently do not
complete their care due to a number of factors, including financial reasons as health expenditure is largely out of pocket resulting in
financial toxicity; health system failures, such as missing services or health worker lack of awareness on common signs and symptoms
of cancer; and sociocultural barriers, such as stigma and use of alternative therapies. Clinical breast examination (CBE) is an inexpensive
early detection technique for breast cancer in women with palpable breast masses. Training health workers from LMICs to conduct CBE
has the potential to improve the quality of the technique and the ability of health workers to detect breast cancers early.

Objectives

To assess whether training in CBE affects the ability of health workers in LMICs to detect early breast cancer.

Search methods

We searched the Cochrane Breast Cancer Specialised Registry, CENTRAL, MEDLINE, Embase, the World Health Organization (WHO)
International Clinical Trials Registry Platform (ICTRP) search portal, and ClinicalTrials.gov up to 17 July 2021.

Selection criteria

Weincluded randomised controlled trials (RCTs) (includingindividual and cluster-RCTs), quasi-experimental studies and controlled before-
and-after studies if they fulfilled the eligibility criteria.
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Data collection and analysis

Two review authors independently screened studies for inclusion, and extracted data, assessed risk of bias, and assessed the certainty of
the evidence using the GRADE approach. We performed statistical analysis using Review Manager software and presented the main findings
of the review in a summary of findings table.

Main results

We included four RCTs that screened a total population of 947,190 women for breast cancer, out of which 593 breast cancers were
diagnosed. Allincluded studies were cluster-RCTs; two were conducted in India, one in the Philippines, and one in Rwanda. Health workers
trained to perform CBE in the included studies were primary health workers, nurses, midwives, and community health workers. Three of the
four included studies reported on the primary outcome (breast cancer stage at the time of presentation). Amongst secondary outcomes,
included studies reported CBE coverage, follow-up, accuracy of health worker-performed CBE, and breast cancer mortality. None of the
included studies reported knowledge attitude practice (KAP) outcomes and cost-effectiveness.

Three studies reported diagnosis of breast cancer at early stage (at stage 0+I+II), suggesting that training health workers in CBE may
increase the number of women detected with breast cancer at an early stage compared to the non-training group (45% detected versus
31% detected; risk ratio (RR) 1.44, 95% confidence interval (CI) 1.01 to 2.06; three studies; 593 participants; 12 = 0%; low-certainty evidence).

Three studies reported diagnosis at late stage (Il1+IV) suggesting that training health workers in CBE may slightly reduce the number of
women detected with breast cancer at late stage compared to the non-training group (13% detected versus 42%, RR 0.58, 95% Cl 0.36 to
0.94; three studies; 593 participants; 12 = 52%; low-certainty evidence).

Regarding secondary outcomes, two studies reported breast cancer mortality, implying that the evidence is uncertain for the impact on
breast cancer mortality (RR 0.88, 95% Cl 0.24 to 3.26; two studies; 355 participants; 12 = 68%; very low-certainty evidence). Due to the
study heterogeneity, we could not conduct meta-analysis for accuracy of health worker-performed CBE, CBE coverage, and completion of
follow-up, and therefore reported narratively using the 'Synthesis without meta-analysis' (SWiM) guideline. Sensitivity of health worker-
performed CBE was reported to be 53.2% and 51.7%; while specificity was reported to be 100% and 94.3% respectively in two included
studies (very low-certainty evidence). One trial reported CBE coverage with a mean adherence of 67.07% for the first four screening rounds
(low-certainty evidence). One trial reported follow-up suggesting that compliance rates for diagnostic confirmation following a positive
CBE were 68.29%, 71.20%, 78.84% and 79.98% during the respective first four rounds of screening in the intervention group compared to
90.88%, 82.96%, 79.56% and 80.39% during the respective four rounds of screening in the control group.

Authors' conclusions

Our review findings suggest some benefit of training health workers from LMICs in CBE on early detection of breast cancer. However, the
evidence regarding mortality, accuracy of health worker-performed CBE, and completion of follow up is uncertain and requires further
evaluation.

PLAIN LANGUAGE SUMMARY

Training health workers in breast examination for early detection of breast cancer in low- and middle-income countries
What is the issue?

Limited screening services and inadequate health systems in low- and middle-income countries (LMICs) leads to late diagnosis of breast
cancer among women living in LMICs. Advanced screening for breast cancer (using mammography) is mostly unavailable in many health
facilities and, if available, is too expensive for most women. This Cochrane Review examines whether training health workers based in
LMICs in clinical breast examination (CBE) would have any effect on early detection of breast cancer in these settings.

Why does it matter?

Higher number of women die of breast cancer in LMICs compared to high-income countries (HIC) despite the lower occurrence rate of
breast cancer in HICs compared to LMICs. CBE is an inexpensive early detection technique for breast cancer and training health workers
from LMICs to conduct CBE has the potential to improve early detection of breast cancers.

We asked?

Whether training health workers in CBE compared to no training has any effect on improving the detection of breast cancer at an early stage
of the disease. We also assessed whether training of health workers in CBE has any effect on the accuracy in detecting breast cancer, impact
of CBE on deaths due to breast cancer, and knowledge and uptake of CBE amongst women. We included studies published by 17 July 2021.

We found four studies that answered our research question. The CBE training was provided to health workers, nurses, midwives, and
community health workers working in LMICs. A total population of 947,190 women were screened for breast cancer. Of the total population
screened, 593 breast cancers were diagnosed, with more cancers diagnosed at an early stage by trained health workers than by health
workers who were not trained. The results from these studies suggest that training health workers in CBE may increase breast cancer
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diagnosis at an early stage, but the existing evidence is of low quality. More research is needed to assess its impact on other outcomes,
including how accurately CBE is performed, knowledge about CBE, uptake of CBE, and if CBE has any impact on deaths due to breast cancer.

This means that there is a potential to detect breast cancer at an early stage if health workers in LMICs are trained to perform CBE; however
high-quality studies are needed to answer this research question.

Training health workers in clinical breast examination for early detection of breast cancer in low- and middle-income countries (Review) 3

Copyright © 2023 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.



‘uonesoqe)jod

aueIYd0D 3Y1 0 yleyaq uo *py] ‘suos 7 A3)Im uyor Aq paystignd smainay d13ewalsAs Jo aseqeieq auedydo) sioyny ayl €20z @ y3uAdo)

(Ma1AaY) S2113UNOD SWIODUI-I)PPIW PUE -MO] U] 19DUBD }SBI( JO UOIIIIAP A)JB3 10§ UOIFRUIWEXD }SBII] |RIIUI]D Ul SI3)I0M Yijeay Suluies)

SUMMARY OF FINDINGS

Summary of findings 1. Summary of findings table 1

Clinical breast examination (CBE) training for health workers compared with no training for early detection of breast cancer in LMICs

Patient or population: health workers

Settings: community settings in LMICs

Intervention: CBE training for health workers

Comparison: standard of care (no CBE training for health works)

Outcomes Illustrative comparative risks* Relative effect  No of partici- Certainty of Comments
(95% Cl) (95% Cl) pants the evidence
(studies) (GRADE)
Assumed risk Corresponding
risk
No training CBE training
Breast cancer stage at the time of pre- 212 per 1000 132 per 1000 RR1.44 (1.01to 593 partici- ®poo Lowa,b
sentation: defined as the proportion of 2.06) pants (3 stud-
women with breast cancer diagnosed at ies) out of
early stage (stage 0, I, II) a total of
947,190 women
screened in 4
. studies
Time of outcome assessment: 3 years to
20 years
Method of measurement: CBE
Breast cancer stage at the time of pre- 418 per 1000 128 per 1000 RRO0.58 (0.36to 593 partici- ®poo Lowa,b
sentation: defined as the proportion of 0.94) pants (3 stud-
women with breast cancer diagnosed at ies) out of
late stage (stage Ill, IV) a total of

Time of outcome assessment: 3 years to
20 years

947,190 women
screened in 4
studies
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Method of measurement: CBE

Accuracy of health worker-performed CBE - - - 2 studies @00 Very The outcome could not be
lowa,c.d pooled. The sensitivity ranged
between 51.7% (Sankara-
. narayanan 2011) to 53.2%
Time of outcome assessment: 2 years to (Pisani 2006); the specifici-
20 years ty ranged between 94.3%
(Sankaranarayanan 2011)
to 100% (Pisani 2006) ; and
Method of measurement: Sensitivity, the positive predictive value
specificity and positive predictive value ranged between 1% (Sankara-
narayanan 2011) to 1.2%
(Pisani 2006).
CBE coverage - - - 1 study o®do Moder- One study (Mittra 2021) re-
ated ported mean adherence to
the 4 screening rounds to be
. 67.07%.
Time of outcome assessment: 20 years
Method of measurement: active surveil-
lance
Completion of follow-up: defined as the - - - 1 study oo®o Moder- One study (Mittra 2021) re-
proportion of women who completed fol- atea ported follow-up defined as
low-up after screening and CBE and ad- the proportion of women who
vice to complete follow-up completed follow-up after
screening and CBE and sug-
gested that compliance rates
. for diagnostic confirmation
Time of outcome assessment: 20 years following a positive CBE were
68.29%, 71.20%, 78.84%, and
79.98% during the 1st, 2nd,
Method of measurement: active surveil- 3rd and 4th rounds of screen-
lance ing in the intervention group
compared to 90.88%, 82.96%,
79.56% and 80.39% dur-
ing the respective 4 rounds
of screening in the control
group.
Breast cancer mortality: defined as deaths 107 per 1000 122 per 1000 RRO0.88(0.24to 355 partici- @000
among women who received a diagnosis 3.26) pants (2 stud-
of breast cancer ies) Very lowase f
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Time of outcome assessment: 3 years to
20 years

Method of measurement: death registra-
tion offices, hospital records, and house
visits

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% Cl) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
CBE: clinical breast examination; Cl: confidence interval; LMIC: low- and middle-income country; RR: risk ratio.

GRADE Working Group grades of evidence

High certainty: further research is very unlikely to change our confidence in the estimate of effect.

Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aDowngraded by one level due to study limitations.

bDowngraded by one level due to small number of events.

cDowngraded by one level due to heterogeneity in the intervention between the two studies.

dDowngraded by one level due to indirectness. Neither of the two studies were designed to capture diagnostic accuracy.
eDowngraded by one level due to inconsistent estimates from the two studies included in meta-analysis.

fDowngraded by one level due to high heterogeneity (12 = 68%).

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]
2JUapING pajshay

SM3IADY J13BWSISAS JO seqeleq auelyd0)



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

BACKGROUND

Description of the condition

The worldwide incidence of breast cancer represents 11.7% of
all known cancer cases, with a global incidence of 2.3 million
female cases in 2020 (Sung 2021). According to the International
Agency for Research on Cancer (IARC) GLOBOCAN 2020 database,
incidence rates of breast cancer are lower in low- and middle-
income countries (LMICs) than in high-income countries (HICs).
However, both overallincidence (number of cases) and age-specific
incidence rates appear to be rising in LMICs. A modelling study
obtained registry data on the incidence of breast and cervical
cancer spanning a period of 30 years (1980 to 2010) and covering
187 countries, and reported that twice as many cases of breast
cancer occurred in individuals aged 15 to 49 years in LMICs
compared to the same population in HICs (Forouzanfar 2011). This
may be attributed to population growth, increasing life expectancy,
and a relative decrease in the burden of infectious diseases, or it
may be the result of changes in lifestyle-related risk factors due
to urbanisation and economic development (Torre 2015). Deaths
attributed to breast cancer were reported to be higher in LMICs
than in HICs, with a 17% higher mortality rate (Sung 2021). Women
in Northern Africa have a lower incidence of breast cancer than
women in Northern America (age-standardised rate (ASR) of 50.4
versus 89.4) but a higher mortality rate (ASR of 18.8 versus 12.5).
One reason for this could be the advanced stage of disease at
presentation. A summarised report across 17 sub-Saharan African
countries presented that 77% of staged cases were stage Ill/IV at
diagnosis (Jedy-Agba 2016). A study from Kenya reported that more
than 60% of women with breast cancer received the diagnosis at
disease stage Ill or IV (Sayed 2014). Similarly, 65% of breast cancer
patients in a regional cancer centre in India presented with stage Il
and IV disease (Kumar 2019), as was the case in a Malaysian study
where 59.6% of the cases presented with stages Ill and IV (17.3% for
stage Ill and 42.3% for stage IV) (Li Cheng 2015). Most patientsin the
Indian Regional Cancer Centre also presented with stage Il (54.6%)
and stage IV (10.4% disease, and very few women (approximately
5.2%) presented with stage 1 disease (Kumar 2019). This late
presentation of breast cancer may reflect a lack of awareness
about breast cancer among women and, in particular, little or no
knowledge about early symptoms and signs; and a lack of screening
and treatment options.

Various barriers at individual and community levels, coupled with
poorly functioning health systems, are likely contributing factors.
Limited access to cancer screening and treatment facilities in
remote areas, where most of the population in LMICs resides, may
also contribute to late presentation of breast cancer. There are
no national or population-based screening programmes for breast
cancer available in most LMICs, where mammography is too costly
to implement and sustain (Dey 2014). In addition, limited evidence
is available on the role of mammography in reducing breast cancer
mortality among women between 40 and 50 years of age (Lauby-
Secretan 2015) - the age groups within which most cancers in
LMICs are diagnosed (Knaul 2012). Even among health workers,
knowledge and clinical skills related to screening, diagnosis, and
treatment of breast cancer are limited. For example, study results
from a train-the-trainer model in Ras Al Khaimah, United Arab
Emirates reported that of recruited female nurses from various
health centres, only 12.5% had received proper training associated
with breast cancer throughout their career. Furthermore, there

were concerns from the nurses regarding general breast cancer
screening (Awwad 2020).

Clinical breast examination (CBE) is an inexpensive early detection
technique for breast cancer for which sufficient evidence shows
downstaging of disease at presentation (Lauby-Secretan 2015).
However, health workers in LMICs may be inadequately trained
to perform good-quality CBEs and therefore are likely to dismiss
breast complaints and to miss the signs of early disease,
compounding the problem of late presentation.

Cancer screening targets a healthy population for the identification
of pre-cancerous lesions, whereas early diagnosis/early detection
strategies seeks to identify symptomatic individuals with cancer
symptoms and signs who can be referred to treatment facilities in a
timely manner (World Health Organization 2017).

Mammography or other technologies will hopefully be more readily
available in LMICs in the near future. Early detection with CBE could
be viewed as a key interim strategy given currently constrained
resources.

Description of the intervention

Screening and early detection of breast cancer can provide
maximum beneficial impact in lowering morbidity and mortality
due to breast cancer (Dey 2014). Screening in women aged 50 years
or older can result in reduction of mortality. A 10-year follow-up
of a randomised controlled trial (RCT) for annual mammography
screening for those under 50 years showed a 25% reduction
in mortality (Duffy 2020). The most widely adopted method of
screening for breast cancer remains mammography. However,
in most LMICs, constrained health infrastructure combined with
limited trained personnel makes high-quality population-based
mammographic screening programmes too costly to implement
and sustain (Dey 2014). In LMICs, many breast cancers are
diagnosed in women younger than 54 years of age (Knaul 2012),
whose breasts are denser (Duffy 2020), thus limiting the accuracy of
mammographic diagnosis. The level of awareness among women
of the utility of mammography as a screening tool for breast cancer
is limited (Alharbi 2012; Obajimi 2013), and those who have heard
of the tool often cite financial challenges as a limiting factor in
accessing the service. For example, in Ghana, a Knowledge Attitude
and Practice (KAP) study suggested that 33.5% of respondents
did not know of the existence of mammography services, and
of those who were aware of such services, 27% cited financial
reasons for not accessing mammography (Opoku 2012). American
Cancer Society (ACS) guidelines state that CBE is currently not
recommended in for average risk women in the USA as opposed
to mammography (Zhang 2021), but it is likely that CBE provides
significantly greater benefit in settings where mammography is
unavailable. Notably, most women in LMICs have neither regular
general health exams nor access to good quality mammography;
thus their only contact for a breast complaint might be a health
worker within the community. Although the utility of CBE as a
breast cancer screening and early detection tool has been mired in
controversy (Menes 2021), itis possible that CBE is being performed
by health workers who have not been adequately trained in the
correct technique. Training health workers in CBE and using these
trained personnel to implement early detection programmes for
breast cancer may provide the only opportunity forwomenin LMICs
to undergo regular breast examination for early detection of breast
cancer.

Training health workers in clinical breast examination for early detection of breast cancer in low- and middle-income countries (Review) 7
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Given the long delays in diagnosis of breast cancer in LMICs and
the related prevalence of late stage disease, earlier detection of
palpable masses could improve survival.

CBE is a systematic method that involves physical examination
of the breast by a health worker (NCI 2016). Its main purpose
is to detect breast abnormalities for onward referral to the next
level of care. Various techniques can be used to train diverse
groups of health workers in CBE. The main considerations for a
standard CBE include clinical history, visual inspection, palpation,
and interpretation and reporting of findings (Saslow 2004). Some
techniques, such as using silicone breast models and adopting
objective structured clinical examination training tools, have been
reported to increase the sensitivity of the tool (Saslow 2004). Task
shifting involves training community health workers (CHWSs) in
CBE by using role modelling to empower them to detect breast
cancer at an earlier disease stage (Wadler 2011). A competency-
based training programme for primary care physicians and nurses
in breast health care that combines technical knowledge, skills,
and behaviours has been proposed to circumvent the shortage of
specialist personnel in LMICs (Harford 2008). Training community
nurses to implement a combination of breast self-examination
(BSE) and CBE was shown to downstage breast cancer presentation
in the Cairo Breast Screening Trial (Miller 2008). Interim results
from a cluster-RCT showed that training primary health workers
for a specified duration of time in CBE, on the basis of the
modified Canadian Breast Screening protocol, and implementing
the CBE programme as provided by trained healthcare personnel
resulted in downstaging of breast cancer presentation (Mittra
2021). Preliminary results of another RCT from India show that
upon completion of a structured three-week training programme
in CBE that targeted female health workers with a tertiary level
of education, a significant number of early breast cancers were
detected in the intervention arm compared with the control arm
(Sankaranarayanan 2011). This contrasts with results from four
Canadian organised breast cancer screening programmes, which
showed that use of trained health workers in CBE contributed little
to early detection of breast cancer (Bancej 2003). A trial in the
Philippines also failed to demonstrate any benefit on downstaging
of breast cancer after nurses were trained in CBE (Pisani 2006).
Furthermore, a lack of evidence was reported in 11 systematic
reviews that did not show any impact of CBE on reducing mortality
(Ngan 2020). This has been some controversy surrounding CBE in
LMICs; in particular, the sensitivity of CBEs performed by nurses
in LMICs is low, supporting the premise that the quality of CBE
performed may be an issue.

How the intervention might work

The Breast Health Global Initiative (BHGI), established in 2002,
is an international health alliance that develops evidence-based
and resource-sensitive guidelines for screening, early detection,
diagnosis, and treatment of breast cancer in LMICs. According to
its recommended guidelines for breast cancer, screening should
be adopted within the local context and should take into account
available resources, with a view towards encouraging incremental
improvements ultimately leading to an ideal healthcare delivery
system (Duggan 2020). This would offer a more sustainable
approach for early detection of breast cancer in LMICs.

Breast self-awareness (BSA) education and CBE may be important
techniques for early detection of breast cancer in the LMIC setting.
Given that a large proportion of disease is diagnosed at late stages

(Dey 2014), care providers have a great opportunity to make a
difference in breast cancer mortality through earlier detection of
palpable masses, which can be attained by training a broad group
of health workers working within communities, including nurses
and CHWs.

CBE remains a viable option for detection of breast cancer at
an early stage, when the disease is potentially curable. CBE is a
simple procedure that can be performed by a health worker at
any level of a healthcare facility and, if appropriately performed,
it can detect lumps when they are still small and can contribute
to early detection and probably reduced morbidity and mortality
from breast cancer. In addition, health workers can be trained
in screening CBE or evaluation of breast masses. Screening or
evaluation could take place in facilities or in patients’ homes, as
was demonstrated in a pilot study from Sudan (Abuidris 2013).
Performance of a CBE also provides an opportunity for the health
worker to educate women on BSA and breast health care (Farid
2014). The CBE programme can be integrated into existing training
programmes for CHWs, such as Visual Inspection by Acetic Acid (VIA)
for cervical cancer screening, as has been described in a Malaysian
trial for CHWs (Devi 2007). In addition, CBE was also successfully
established in four cervical cancer prevention programme clinics
in Zambia by training health workers for the early detection
and surgical conduction of breast cancer (Pinder 2018). The CBE
method can be used as an opportunistic early detection tool
by a trained health worker when women present at a health
facility for other problems, or it can be included as a component
of population-based screening and early detection programmes
through integration into existing women's reproductive health
programmes (Farid 2014). Through refresher training of CHWs in
CBE, the programme can become a sustainable low-cost model
for embedding early detection of breast cancer into LMICs (Wadler
2011).

Why it is important to do this review

Training health workers in CBE for early detection of breast cancer
is an important concept for promoting breast health. It has the
potential to promote early detection of breast cancer in LMICs,
where mammography is limited and inaccessible for most women.
Although controversy surrounds the utility of CBE as a mass
breast screening tool (Menes 2021), with large RCTs in China and
Russia showing no effect on breast cancer mortality when BSE
or CBE is performed in isolation (Kosters 2003; Thomas 1997),
evidence showing the efficacy of training health workers in CBE
as an early detection tool in the LMICs is limited. An RCT from
the Philippines that studied clinical outcomes of CBE performed
by trained nurses had to be abandoned owing to participant
non-compliance with follow-up and treatment guidelines (Pisani
2006). This RCT reported that despite training of nurses, both the
inexperience of the health worker and breast cancer beliefs and
behaviours at the individual level contributed to the low sensitivity
(53.2%) of the programme, and that these concerns must be
addressed before future screening programmes are implemented.

Within  the context of knowledge, experience, and
recommendations from global practitioners, it is recognised that
community engagement is key to strengthening interventions
that improve health outcomes. In particular, community-based
interventions have been recognised as playing an important
role in improving maternal, newborn, and child health (Rifkin
2014). CHWs are “in a good position to promote health in
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ways that reflect the political, environmental, social, and cultural
realities of the community, partly through facilitation of broader
community participation” (LeBan 2021). Training CHWs and other
health workers in CBE for early detection of breast cancer can
therefore provide a sustainable model in the LMIC setting, where
existing health infrastructure and resources are overwhelmed
by management of diseases of infective origin. A participatory
approach in a southern Brazilian city displayed how on the basis
of minimal skills training and limited education, CBE can be
implemented in an LMIC setting by training CHWs and integrating
breast healthcareinto existing healthcare programmes (Bittencourt
2017). However, the trial authors admit that the pragmatic success
of implementing trained CHW breast screening activities requires
high-certainty evidence derived from RCTs. This Cochrane Review
aimed to explore different CBE training programmes for various
groups of health workers, and determine whether training in CBE
improves the quality of the technique and the ability of health
workers to detect breast cancers early.

OBJECTIVES

To assess whether training in CBE affects the ability of health
workers in LMICs to detect early breast cancer.

METHODS

Criteria for considering studies for this review
Types of studies

RCTs (including individual and cluster-RCTs), quasi-experimental
studies and controlled before-and-after (CBA) studies.

Types of participants

We included training of any group of health workers (including lay
and professional health workers) to perform CBE in community
settings for women aged 18 years and older. Community settings
included home visitations and visits to primary healthcare centres.

Types of interventions
Intervention

We considered any form of training provided to any group of health
workers (lay or professional) to conduct CBE as an opportunistic
or population-based early detection tool for breast cancer in
community settings in LMICs (as defined by World Bank 2021
classification).

Comparator

No training of health workers in CBE or use of any other
mass screening or early detection tools for breast cancer (BSE,
ultrasonography, mammography, or magnetic resonance imaging).

Types of outcome measures
Primary outcomes

« Breast cancer stage at the time of presentation: defined as the
proportion of women with breast cancer diagnosed at each
stage. We dichotomised breast cancer into early and late stages.
We defined early stage as breast cancer that had not spread
beyond the breast or the axillary lymph nodes, including ductal
carcinoma in situ and stages |, lIA, 1B, and IlIA breast cancers;
and defined late stage as breast cancer at stages 11IB and IV (NCI

2016). The numerator represented the proportion of women
with a diagnosis of early or late breast cancer among the total
number of women given a cancer diagnosis.

Secondary outcomes

« KAP outcomes: defined as the KAP of breast cancer screening
- early detection and diagnosis among health workers and
women within communities. We reported KAP as described by
trial authors as ordinal or continuous outcomes on a scale,
depending on what has been reported in the primary study (e.g.
the number of correct answers on a questionnaire on knowledge
related to CBE, the extent of current knowledge and practice in
performing the CBE).

« Accuracy of health worker-performed CBE (e.g. sensitivity and
specificity, positive predictive value, performance on checklists,
performance as defined by individual study authors).

« CBE coverage: defined as the proportion of the population
covered by CBE interventions (intervention group) of the
total eligible study population, as defined by respective study
authors. The denominator for CBE coverage represented women
at risk (the population of women of reproductive age in the
study area), and the numerator represented those who actually
experienced CBE.

« Completion of follow-up: defined as the proportion of women
who completed follow-up after screening and CBE and advised
to complete follow-up.

« Breast cancer mortality: defined as deaths among women who
received a diagnosis of breast cancer.

« Cost-effectiveness: defined as relative costs and outcomes of
training health workers in CBE. This information was reported as
described by study authors.

Search methods for identification of studies
Electronic searches

The following databases were searched up to 17 July 2021.

« The Cochrane Breast Cancer Group (CBCG) Specialised Register.
Details of search strategies used by the CBCG to identify studies
and of the procedure used to code references are provided in the
Group module (www.mrw.interscience.wiley.com/cochrane/
clabout/articles/BREASTCA/frame.html). We extracted the
keywords "breast cancer screening, early detection and
diagnosis, low and middle income countries, resource
challenged/constrained settings, community screening, clinical
breast exam, self breast exam, breast self-examination,
ultrasound exam, mammography, mass screening, population
based screening, opportunistic screening, training in clinical
breast exam, community health workers training" and
considered identified studies for inclusion in the review.

« Cochrane Central Register of Controlled Trials (CENTRAL; latest
issue) in the Cochrane Library (Appendix 1).

« MEDLINE (via OvidSP; from 1946 to 17 July 2021; Appendix 2).

« Embase (via OvidSP; from 1974 to 17 July 2021; Appendix 3).

« World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) search portal (http://apps.who.int/
trialsearch/Default.aspx) for all prospectively registered and
ongoing trials (Appendix 4).

« ClinicalTrials.gov (http://clinicaltrials.gov/;Appendix 5).
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Searching other resources
Bibliographic searching

We identified additional studies from reference lists of identified
relevant studies or reviews. We obtained a copy of the full article
for each reference reporting a potentially eligible trial. When this
was not possible, we attempted to contact study authors to obtain
required information.

Data collection and analysis
Selection of studies

Two review authors (SS and PO) independently assessed all
studies identified for possible inclusion as a result of the search.
We resolved disagreements through discussion and, whenever
required, through consulting a third review author (AN). We
obtained a copy of the full article for each reference reporting a
potentially eligible trial. When this was not possible, we attempted
to contact study authors to request additional information. When
data were limited or when information on study methods was
not provided, we requested further information from the study
authors. We included relevant articles published in all languages.
We attempted to obtain translated versions of the included articles
written in languages other than English. We recorded excluded
studies in the 'Characteristics of excluded studies' table along with
reasons for their exclusion.

Data extraction and management

Two review authors (SS and AN) extracted data independently,
using a pre-designed data extraction form. We resolved
discrepancies through discussion, and whenever required, we
consulted a third review author (RAS). We requested further
information from study authors where extracted data were limited.
For studies with more than one publication, we extracted data from
all publications but considered the final or updated version of each
study as the primary reference.

We extracted the following information from the included studies.

« Publication details (i.e. year, country, study authors).

« Methods (i.e. study design, location/setting, follow-up period).

« Participants (i.e. age).

« Interventions (i.e. CBE training duration, type, frequency,
trainers).

« Outcomes reported by study authors.

We entered information related to the included studies into Review
Manager 2023 software. When information regarding any of the
above was unclear, we attempted to contact authors of the original
reports to obtain further details.

Assessment of risk of bias in included studies

Two review authors (SS and AN) independently assessed the
risk of bias for each included RCT using the Cochrane 'Risk of
bias' tool described in Higgins 2011. We resolved disagreements
by discussion or by consulting a third review author (RAS). We
assessed the included studies’ risk of bias according to the
following domains.

« Random sequence generation.
« Allocation concealment.

« Blinding of participants and personnel.
« Blinding of outcome assessment.

« Incomplete outcome data.

« Selective outcome reporting.

« Validity of outcome measure.

« Other bias.

We assessed the risk of bias from each potential source for each
study as either high, low, or unclear and provided supporting
evidence for our decision in the 'Risk of bias' tables.

A study was judged to be at low risk of bias overall when all the
domains had a low risk of bias i.e. the study included a sufficiently
detailed description of its random sequence generation, allocation
concealment, blinding of outcome assessment, complete outcome
data, non-selective outcome reporting, and valid outcome
measures. We judged selective outcome reporting on the extent
to which all the outcomes mentioned in their methods section
were reported in the results. We judged a study to have a high
risk of bias if some of the reported features predisposed it to have
a high risk of bias in any one of the eight domains, and unclear
risk category was allocated when there was no information (or
insufficient information) on which to assess a particular domain.

Overall risk of bias

We made explicit judgements about whether studies were at high
risk of bias, according to the criteria given in Higgins 2011. We
assessed the likely magnitude and direction of bias, and whether
we considered bias was likely to have had an impact on study
findings.

Measures of treatment effect

Dichotomous data

We reported dichotomous outcomes (e.g. breast cancer mortality;
stage at presentation; knowledge attitude and practice outcomes;
accuracy of performance; CBE coverage; follow-up) as risk ratios
(RRs) and risk differences (RDs) with 95% confidence intervals (Cls).
We pooled data for meta-analysis using the pooled logRR, when
appropriate.

Continuous data

For continuous data, we used the mean difference (MD) if outcomes
were measured in the same way between studies. We used the
standardised mean difference (SMD) to combine studies that
measure the same outcome with 95% Cls while using different
scales.

Time-to-event data

We did not find time-to-event data for reporting in this review.
For future review updates, we intend to present breast cancer
mortality as a time-to-event outcome and perform a genericinverse
variance meta-analysis where estimates of hazard ratios and their
uncertainties are reported by the study authors.

Unit of analysis issues
Cluster-RCTs

Both cluster-RCTs and individual RCTs were eligible for inclusion.
All included studies in the present review are cluster-RCTs. Where
relevant, we adjusted standard errors according to the methods
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described in Higgins 2011 by using an estimate of the intra-cluster
correlation coefficient (ICC) derived from the study (if possible),
from a similar study or from a study of a similar population. For
current analysis, we did not use ICCs from other sources; however
for future updates, if we use ICCs from other sources, we will report
this and conduct sensitivity analyses to investigate the effect of
variation in the ICC. We did not identify any individual RCTs but
for future updates, if we identify both cluster-RCTs and individual
RCTs, we will synthesise relevant information. We will consider
it reasonable to combine results from both if there would be
little heterogeneity between study designs, and if the interaction
between effects of the intervention and choice of randomisation
unit is considered unlikely. We would acknowledge heterogeneity
in the randomisation unit and perform a sensitivity analysis to
investigate its effects.

Studies with more than two intervention groups

For future updates, if we identify studies with more than two
intervention groups (multi-arm studies), we will combine groups
when possible to create a single pair-wise comparison or use the
methods set out in Higgins 2011 to avoid double-counting of study
participants. For subgroup analyses, if the control group is shared
by two or more study arms, we will divide the control group (events
and total population) over the number of relevant subgroups to
avoid double-counting of participants.

Dealing with missing data

We described missing data, including the number of participants
lost to follow-up. Differential dropout rates can lead to biased
estimates of effect size, and bias may arise if the reasons for
dropping out differ across groups. We reported the reasons for loss
to follow-up. For included studies, we noted levels of attrition. We
intended to explore the impact of including studies with high levels
of missing data in the overall assessment of treatment effect by
performing sensitivity analysis; however due to limited number of
studies included in the review we could not conduct a sensitivity
analysis. As far as possible, we performed analyses on an intention-
to-treat basis for all outcomes; that is, we attempted to include
in the analysis all participants randomised to each group, and we
analysed all participants in the group to which they were allocated,
regardless of whether they received the allocated intervention.
The denominator for each outcome in each study is the number
randomised minus the number of participants whose outcomes
known to be missing.

Assessment of heterogeneity

We examined included studies for clinical, methodological,
and statistical heterogeneity. We assessed clinical heterogeneity
by comparing the distribution of important factors, such as
study participants, study setting, dose, assessment tools, and
duration of the intervention and of co-interventions. We evaluated
methodological heterogeneity on the basis of factors such as
method of sequence generation, allocation concealment, blinding
of outcome assessment, and losses to follow-up. We assessed
statistical heterogeneity in each meta-analysis using Tau?, 12, and
Chi? statistics. We regarded heterogeneity as substantial if 12 was
greater than 50%, and if Tau2 was greater than zero or the P value
was low (< 0.10) in the Chi2 test for heterogeneity. The importance
of the observed value of I2 depends on (1) magnitude and direction

of effects and (2) strength of evidence for heterogeneity. A guide for
the 12 statistic follows.

« 0% to 40%: might not be important.

» 30% to 60%: may represent moderate heterogeneity.
« 50% to 90%: may represent substantial heterogeneity.
«  75% to 100%: shows considerable heterogeneity.

Assessment of reporting biases

None of the outcomes were included in 10 or more studies in
the meta-analysis, hence we could not investigate reporting bias
through funnel plots. For future review updates, we will investigate
reporting biases (such as publication bias) by using funnel plots.
For continuous outcomes, we will use the test proposed by Egger
1997. For dichotomous outcomes, we will use the test proposed
by Harbord 2006. If asymmetry were detected in any of these
tests or suggested by a visual assessment, we will attempt to
explore contextual factors, including the plausibility of publication
bias as an explanation for the asymmetry, and compare fixed-
effectand random-effects estimates of the intervention effect when
we observe heterogeneity between studies (Higgins 2011; Sterne
2011).

Data synthesis

We performed statistical analysis using Review Manager 2023. We
used fixed-effect meta-analysis in combining data when it was
reasonable to assume that studies were estimating the same
underlying treatment effect; that is, when studies were examining
the same intervention, and that study populations and methods
were judged to be sufficiently similar. If clinical heterogeneity
was sufficient to suggest that underlying treatment effects differ
between studies, and if we had detected substantial statistical
heterogeneity, we used random-effects meta-analysis to produce
an overall summary.

For continuous outcomes, we combined data using the inverse
variance method on the MD scale. For the random-effects model,
which incorporates an assumption that different studies are
estimating different, yet related, intervention effects, we used
the DerSimonian and Laird method (DerSimonian 1986). For
dichotomous outcomes, we combined data on the log-RR scale
using the Mantel-Haenszel method.

Data could not be meta-analysed for the outcome 'Accuracy of
health worker-performed CBE' and therefore we synthesised the
results for this outcome using results guideline from 'Synthesis
without meta-analysis (SWiM) in systematic reviews: reporting
guideline' (Campbell 2020). We reported the ranges for sensitivity,
specificity, and positive predictive value from both the studies
reporting this outcome.

We set out the main findings of the review in summary of
findings tables prepared via the GRADE approach (Guyatt 2008),
using GRADEpro GDT software. We listed the primary outcome
for each comparison with estimates of relative effects along with
the numbers of participants and studies contributing data for
those outcomes. For each individual outcome, we assessed the
certainty of the evidence using the GRADE approach, which involves
consideration of within-study risk of bias (methodological quality),
directness of evidence, heterogeneity, precision of effect estimates,
and risk of publication bias. We rated the certainty of the body of
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evidence for each key outcome as either high, moderate, low, or
very low.

Subgroup analysis and investigation of heterogeneity

We aimed to perform subgroup analysis according to the following.

« Types of health workers (nurses, physicians, lay health workers,
etc).

« Duration of training (as reported by study authors).

However, due to limited number of studies included in the review,
we could not perform any subgroup analysis.

Sensitivity analysis

We aimed to perform sensitivity analyses to examine the effect of
removing studies at high risk of bias (those with high or unclear
risk of bias according to method and adequacy of allocation
concealment; blinding status of participants; percentage lost to
follow-up or attrition of 20%; and a random-effects model of the
primary analysis). We also aimed to perform sensitivity analyses to
examine different types of study designs and different ICC values.
However, due to limited number of included studies, we could not
perform sensitivity analysis.

Summary of findings and assessment of the certainty of the
evidence

We assessed the certainty of evidence for inclusion in the summary
of findings table for the following outcomes.

« Breast cancer stage at the time of presentation.
Accuracy of health worker-performed CBE.

« CBE coverage.

+ Completion of follow-up.

+ Breast cancer mortality.

RESULTS

Description of studies
Results of the search

We screened a total of 2099 records and assessed 27 full texts for
eligibility. Four studies covering a population of 947,190 women for
breast cancer screening, met the inclusion criteria of the Cochrane
Review (Mittra 2021; Pace 2019; Pisani 2006; Sankaranarayanan
2011). The study selection process is outlined in Figure 1.
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Figure 1. Study flow diagram.
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Included studies

The four included studies were cluster-RCTs. All were conducted
in LMICs; two were conducted in India (Mittra 2021;
Sankaranarayanan 2011), one in Rwanda (Pace 2019), and one in
the Philippines (Pisani 2006). The participants in all four trials were
women of reproductive age between 30 and 69 years of age who
were being screened for breast cancer. The sample size in the
included studieswere 151,538 in Mittra 2021; 151,168 in Pisani 2006;
340,000 in Pace 2019, and 115,652 in Sankaranarayanan 2011.

Mittra 2021 compared screening through CBE conducted by trained
primary health workers with controls. The intervention clusters
underwent nine rounds of biennial monitoring for breast cancer
occurrence and mortality, four rounds of screening by CBE and
cancer awareness education, and five rounds of active surveillance.
The control clusters underwent nine rounds of biennial monitoring
for breast cancer occurrence and mortality, one round of cancer
awareness education, and eight rounds of active surveillance. Pace
2019 trained nurses and CHWs in performing CBE along with
instruction for CHWs in symptoms of breast cancer and messaging
that community members should come to their local health centre
for any breast symptoms. Nurses were taught about signs and
symptoms of benign breast disease and cancer and how to perform
a CBE and were provided with simple clinical algorithms for
managing breast symptoms and examination findings, with an
emphasis on findings that need urgent hospital-level evaluation.
No training was provided to the nurses and CHWs in the
intervention clusters. Pisani 2006 compared CBEs conducted by
trained nurses and midwives with control. Five annual CBEs were
performed in the intervention clusters along with instructions on
BSE technique and were given a leaflet in the local language
explaining the importance of BSE. The control clusters did not
receive any active intervention but were exposed to general
health education campaigns carried out by municipal authorities

and voluntary bodies. Sankaranarayanan 2011 compared CBE
conducted by trained female health workers with controls. Three
rounds of triennial CBE were performed in the intervention clusters,
while the control clusters received education on cervical cancer
prevention and information on how to access cervical treatment
and screening.

Three included studies reported on the primary outcome of the
review (breast cancer stage at the time of presentation) (Mittra
2021; Pace 2019; Sankaranarayanan 2011). Regarding secondary
outcomes, Mittra 2021 reported CBE coverage, accuracy of
health worker-performed CBE, and breast cancer mortality. Pisani
2006 and Sankaranarayanan 2011 reported accuracy of health
worker-performed CBE. Pisani 2006 presented outcome data for the
intervention arm and the intervention was discontinued after the
first round of screening due to non-compliance of follow-up by the
participatingwomen. None of the included studies reported on KAP
outcomes and cost-effectiveness.

Refer to the Characteristics of included studies tables for further
details.

Excluded studies

We excluded 23 studies after full-text screening. The reasons for
exclusion of most excluded studies were: the intervention did not
involve CBE training, the studies were not conducted in LMICs
settings, and the studies did not fulfil the study design criteria.

Please refer to the Characteristics of excluded studies for further
details.

Risk of bias in included studies

The risk of bias of the included studies are summarised in Figure 2
and Figure 3.
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Random sequence generation

Three studies were judged to have an unclear risk of bias for this
domain since they provided only partial information on the method
used to assign participants to groups. Mittra 2021 had 20 clusters
that were numbered from 1 to 20 and randomly assigned to either
control or screening clusters. Ten groups were allocated to either
screening or controlled clusters. Pisani 2006 indicated that block
randomisation was used, but it was unclear what method was
used to allocate blocks to either arm while Sankaranarayanan 2011
used random cluster allocation, but the method used to generate
the random sequences was not mentioned. We judged Pace 2019
to be at low risk for random sequence generation; however
randomisation in this study was done in two phases. In the first
phase, 18 health centres were randomised into intervention and
control clusters (7 intervention clusters and 11 control clusters). In
the second phase, an additional five health centres from the control
clusters were randomised to receive intervention while six health
centres served as controls throughout the study period.

Allocation concealment

We judged all four studies to be at unclear risk of bias for
allocation concealment, since they did not provide any information
on concealing the allocation.

Blinding

Allstudies were at high risk of performance and detection bias since
the participants, the health workers, and outcome assessors were
aware of the arms to which participants had been allocated due to
the nature of the intervention.

Incomplete outcome data

We judged Mittra 2021 and Pace 2019 to be at low risk of attrition
bias, and Pisani 2006 and Sankaranarayanan 2011 to be at high risk
of attrition bias due to high loss to follow-up.

Selective reporting

We judged two studies as at high risk of reporting bias (Mittra 2021;
Pisani 2006). Mittra 2021 reported interim analyses as the study
was still ongoing, and did not present cost-effectiveness analyses
of CBE. Pisani 2006 did not report some of the outcomes (including
mortality and downstaging of breast cancer at presentation) since
the trial was aborted. Pisani 2006 was judged to be at high risk

of bias due to very low compliance with clinical follow-up (65%
refused follow-up or incomplete follow-up or lost to follow-up);
the intervention ceased after completion of the first round of
examinations hence data was not included in the review. We
judged Pace 2019 to be at low risk of bias for selective reporting.
Sankaranarayanan 2011 was classified as at unclear risk of bias
since we did not find any trial registration details or protocol.

Other potential sources of bias

We judged Pisani 2006 to be at high risk of bias since due to very low
compliance with clinical follow-up; the intervention ceased after
completion of the first round of examinations. We judged the other
three included studies to be at low risk for any other biases (Mittra
2021; Pace 2019; Sankaranarayanan 2011).

Overall risk of bias

Overall, we judged the fourincluded studies to have high risk of bias
based on the foregoing.

Effects of interventions

See: Summary of findings 1 Summary of findings table 1

Primary outcomes
Breast cancer stage at the time of presentation: pooled results

Of the four included studies, with a total population of 947,190
women screened for breast cancer, three studies reported 593
participants diagnosed with breast cancer at an early stage (at
stage O+I+ll) (Mittra 2021; Pace 2019; Sankaranarayanan 2011),
suggesting that training health workers for CBE may increase the
number of women detected with breast cancer at an early stage of
breast cancer compared to the non-training group (RR 1.44, 95% ClI
1.01 to 2.06; three studies; 593 participants; 12 = 0%); low-certainty
evidence; Analysis 1.1).

Three studies reported 593 participants diagnosed with
breast cancer at late stages (IlI+IV) (Mittra 2021; Pace 2019;
Sankaranarayanan 2011), suggesting that training health workers
for CBE may slightly reduce the number of women detected with
breast cancer at late stages compared to the non-training group (RR
0.58, 95% Cl 0.36 to 0.94; three studies; 593 participants; 12 = 52%;
low-certainty evidence; Analysis 1.2).
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Secondary outcomes
Accuracy of health worker-performed CBE: non-pooled results

Two studies reported this outcome (Pisani 2006; Sankaranarayanan
2011). We were unable to meta-analyse data, and therefore we
used the reporting results guideline from 'Synthesis without meta-
analysis' (SWiM) in systematic reviews: reporting guideline' to
synthesise the results (Campbell 2020). We report the ranges for
sensitivity, specificity, and positive predictive value from estimates
reported in both studies.

The sensitivity ranged between 51.7% (Sankaranarayanan 2011)
to 53.2% (Pisani 2006) (very low-certainty evidence); while the
specificity ranged between 94.3% (Sankaranarayanan 2011) to
100% (Pisani 2006) (very low-certainty evidence). The positive
predictive value ranged between 1% (Sankaranarayanan 2011) to
1.2% (Pisani 2006) (very low-certainty evidence).

CBE coverage: single study results

One study reported CBE coverage (Mittra 2021). Results suggested
that out of 75,360 eligible women, the mean adherence for the
overall four screening rounds was 67.07% (moderate-certainty
evidence); with 75.62% for round one, 65.42% for round two,
63.51% for round three, and 63.52% for round four.

Follow-up: single study results

One study reported follow-up defined as the proportion of
women who completed follow-up after screening and CBE (Mittra
2021). Results suggested that compliance rates for diagnostic
confirmation following a positive CBE were 68.29%, 71.20%,
78.84%, and 79.98% during the first, second, third, and fourth
rounds of screening in the intervention group compared to 90.88%,
82.96%, 79.56%, and 80.39% during the respective four rounds of
screening in the control group. The mean adherence to rounds 5 to
9 of active surveillance after the CBE screening was conducted was
77.57% in the intervention arm, which was similar to the control
arm (76.22%).

Breast cancer mortality: pooled results

Two studies including 355 participants with diagnosed
breast cancer reported breast cancer mortality (Mittra 2021;
Sankaranarayanan 2011). Results suggested that the evidence is
uncertain for the impact on breast cancer mortality (RR 0.88, 95%
Cl 0.24 to 3.26; two studies; 335 participants; 12 = 68%; very low-
certainty evidence; Analysis 1.3).

Secondary outcomes

None of the included studies reported any other secondary
outcomes, including KAP outcomes and cost-effectiveness.

DISCUSSION

Summary of main results

This Cochrane Review summarises findings from four studies
(covering a population of 940,190 for screening). Our findings
suggest that training health workers in CBE for early detection
of breast cancer in LMICs may increase early detection of breast
cancer when compared to no training (low-certainty evidence).
Among secondary outcomes, accuracy of health worker-performed
CBE, CBE coverage, follow-up, and breast cancer mortality were

reported. Meta-analysis could only be conducted for breast cancer
mortality, suggesting that the evidence is uncertain for the
effect of training for CBE on breast cancer mortality (very low-
certainty evidence). Sensitivity of health worker-performed CBE
was reported to be 53.2% and 51.7%; while specificity was reported
to be 100% and 94.3% respectively in two included studies. One
study reported CBE coverage with a mean adherence of 67.07%
for the first four screening rounds. One study reported follow-
up suggesting that compliance rates for diagnostic confirmation
following a positive CBE were 68.29%, 71.20%, 78.84%, and 79.98%
during respective first four rounds of screening in the intervention
group compared to 90.88%, 82.96%, 79.56%, and 80.39% during the
respective four rounds of screening in the control group. None of
the included studies reported any other secondary outcomes, such
as KAP outcomes and cost-effectiveness. See Summary of findings
1.

Overall completeness and applicability of evidence

All included studies were conducted in LMICs (India, Rwanda, and
The Philippines). Various cadres of health workers were trained
in the included studies. Mittra 2021 provided training to primary
health workers that were women with 10th grade education;
Pisani 2006 provided training to paramedics including nurses and
midwives; Sankaranarayanan 2011 trained female health workers
in the community with a bachelor’s degree; while Pace 2019
provided training to the nurses working at the health centre who in
turn provided trainings to the CHWs in the community. The content
and duration of training also varied among the included studies.
Mittra 2021 provided training for four weeks in CBE using a modified
version of the 'Canadian National Breast Screening Study Protocol';
Pisani 2006 provided CBE training using silicone breast models;
Pace 2019 provided 1-day training of trainers to the clinicians
who conducted a 3-4 day training for the nurses working at the
health centres, who trained the CHWs in a 1-day training; while
Sankaranarayanan 2011 trained health workers through a three-
week structured course using silicone breast models, followed by
visual inspection and palpation of women with normal breasts,
fibroadenosis, benign tumours and cancers, followed by periodic
reorientation courses.

Due to the limited number of included studies, we could not
conduct the planned subgroup and sensitivity analysis. Meta-
analysis could not be performed for any of the secondary outcomes
except breast cancer mortality.

Certainty of the evidence

We judged most included studies to be at high risk of bias for
blinding and attrition. All the studies were judged to be at unclear
risk of bias for sequence generation and allocation concealment,
since sufficient information was not provided regarding the
randomisation process to permit judgement.

Evidence certainty for the outcomes reported in our review ranged
between moderate- to very low-certainty evidence. We judged the
evidence certainty for our primary outcome 'Breast cancer stage'
to be low-certainty, due to study limitations based on the risk
of bias assessment of the included studies and small number
of events. We rated CBE coverage and completion of follow-up
as moderate-certainty evidence, and downgraded the certainty
of the evidence by one level due to study limitations. Accuracy
of health worker-performed CBE and breast cancer mortality
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were further downgraded by two levels, and we rated these as
very low-certainty evidence due to heterogeneity in intervention,
indirectness for measuring diagnostic accuracy, and inconsistent
estimates reported in the studies meta-analysed.

Potential biases in the review process

We were aware of the possibility of introducing bias at every stage
of the reviewing process. In this Cochrane Review, we tried to
minimise bias in a number of ways; two review authors assessed
study eligibility for inclusion, carried out data extraction, and
assessed risk of bias and the certainty of the evidence. While we
attempted to be as inclusive as possible in the search strategy, the
literature identified was predominantly written in English. Although
we did attempt to assess reporting bias, this assessment largely
relied on information available in the published studies and thus,
reporting bias was not usually apparent.

Agreements and disagreements with other studies or
reviews

To our knowledge, this is the first systematic review assessing the
impact of health worker training in CBE on early breast cancer
detection in LMICs.

Arecent overview of systematic reviews assessed the effectiveness
of CBE as a 'stand-alone' screening tool for breast cancer compared
to no screening with a focus on LMICs (Ngan 2020). The findings
from 11 systematic reviews suggested no direct evidence that
CBE reduced breast cancer mortality. However, there was indirect
evidence that a well-performed CBE had the same effect as
mammography on mortality. The review authors concluded that
there is merit in CBE from a LMIC health system perspective as
it could be a cheaper alternative to mammography. However, the
review did not assess the effectiveness of training health workers
in CBE.

Another systematic review analysed the results of implementation
trials and screening interventions in sub-Saharan Africa (Martei
2022). The outcomes from the examined 15 studies showed that
CBE screening displayed extreme heterogeneity in the reported
results, the personnel managing of the examinations, as well as in
the settings CBE was conducted. Results also displayed that there
is no set age criteria for when CBE should be implemented in sub-
Saharan Africa. In addition, the review showed that CBE screening
connected to comprehensive cancer care is the most cost-effective,
which we were unable to analyse in this Cochrane Review.

One study examined the cost-effectiveness of the yearly national
screening mammography programme for Ethiopian women aged
40 years and older (Kejela 2021). A model programme was used
to assess the health benefits and cost of interventions concerning

screening mammography. Analysis of cost-effectiveness for four
policy groups constructed upon mammography screening all failed
to have a proper incremental cost-effectiveness ratio. Overall,
screening mammography in Ethiopia through this study displayed
to not be cost-effective. Acknowledging that CBE is cheaper
and more accessible compared to screening mammography, the
study indicated that yearly CBE should be assessed for its cost-
effectiveness using a similar model.

AUTHORS' CONCLUSIONS

Implications for practice

The findings of our Cochrane Review suggest there may be some
benefit of training health workers from LMICs in CBE on early
detection of breast cancer. However, the certainty of the evidence is
very low regarding mortality, accuracy of health working performed
CBE, and completion of follow-up.

Implications for research

There is a need for rigorous, good-quality studies in LMICs settings
to ascertain the impact of this low-cost intervention on early
detection of breast cancer in women living in LMICs. This may
involve standardising training modules for training health workers
in CBE, and utilising various cadres of health workers in LMICs
to evaluate what works well in different settings. Furthermore,
monitoring of the performance and quality of CBE by health
workers is also important to ensure adequate screening. Future
studies should focus on monitoring and reporting participants'
compliance and follow-up at each stage of screening, as low rates of
compliance and high loss to follow-up in these large scale screening
programmes can compromise programme effectiveness. Moreover,
efforts may be needed to ensure compliance and follow-up to
ascertain the efficacy of the intervention.
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Study characteristics

Methods

Design: RCT

Unit: 20 clusters (slums)

Participants

Location/setting: study was carried out in Mumbai, India. Health workers who had passed 10th grade
education were trained to conduct CBE within 4 weeks to perform on participants in the study.

Sample size: 151,538 women aged 35 to 64
Sex: only females were included.

Mean age: mean age for enrolment for all trial participants in the screening and control arm was 44.84
and 44.92 years respectively.

Inclusion criteria: women aged 35 to 64 years who did not have a history of breast cancer.

Exclusion criteria: women outside of ages 35 to 64 years, and all women with a history of breast cancer.

Interventions

Intervention (screening) group: (n = 75,360) of 10 clusters must undergo 9 rounds of biennial monitor-
ing for breast cancer occurrence and mortality, 4 rounds of screening by CBE and cancer awareness ed-
ucation and 5 rounds of active surveillance.

Control group: (n =76,178) of 10 clusters must undergo 9 rounds of biennial monitoring for breast can-
cer occurrence and mortality, 1 round cancer awareness education, 8 rounds of active surveillance.

Trial duration was 20 years.

Outcomes Primary outcomes: the down-staging of breast cancer at diagnosis and reduction in mortality from
breast cancer.
Secondary outcomes: CBE coverage, sensitivity, and specificity.
Timing of outcome assessments: total trial duration was 20 years, but database was locked in March
2019 for analysis.
Notes Study start date: May 1998
Study end date: March 2019
Funding source: US National Institutes of Health (grant number: RO1CA074801)
Conflicts of interest: author conflicts not declared
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Quote: "These 20 clusters were then randomly assigned to the screening and
tion (selection bias) control (health education) arms."
Comment: insufficient information pertaining to the method of sequence gen-
eration to permit judgement.
Allocation concealment Unclear risk Comment: insufficient information to permit judgement.
(selection bias)
Blinding of participants High risk Comment: probably not done. Each participant and health worker were aware

and personnel (perfor-
mance bias)

of the arm to which the participant were allocated.

Training health workers in clinical breast examination for early detection of breast cancer in low- and middle-income countries (Review)

Copyright © 2023 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.

23



Trusted evidence.
Informed decisions.

= 3 Cochrane
st g Library

Better health. Cochrane Database of Systematic Reviews
Mittra 2021 (continued)
All outcomes
Blinding of outcome as- High risk Comment: probably not done. Each participant and health worker were aware
sessment (detection bias) of the arm to which the participant were allocated.
All outcomes
Incomplete outcome data Low risk Comment: out of 75,360 eligible women listed in the screening arm 69,227
(attrition bias) (90.88%), 62,755 (86.98%) and 59,543 (88.00%) women participated in the first,
All outcomes second, and third screening rounds for breast cancer.
Selective reporting (re- High risk Comment: these were interim analysis results as the trial is ongoing and cost-
porting bias) effectiveness of CBE has not been reported
Other bias Low risk Comment: no other biases detected.
Pace 2019
Study characteristics
Methods Design: cluster RCT

Cluster: health centres

Participants

Location/setting: 18 health centres in Burera District in Rwanda.

Sample size: the health centre covers a population of 340,000. 1486 patients seen in intervention health
centres with breast complaints; 315 patients seen in intervention health centres with breast com-
plaints.

Sex: females
Mean age: 30.5 years in intervention clusters; 29.6 years in control clusters
Inclusion criteria: not specified.

Exclusion criteria: not specified.

Interventions

Intervention: the intervention consisted of instruction for community health workers (CHWs) in symp-
toms of breast cancer and messaging that community members should come to their local health cen-
tre for any breast symptoms. Health centre nurses were taught about signs and symptoms of benign
breast disease and cancer and how to perform a CBE and were provided with simple clinical algorithms
for managing breast symptoms and examination findings, with an emphasis on findings that need ur-
gent hospital-level evaluation.

Control: no training was provided to the nurses and CHWs in the control health centres.

Duration: 2 years.

Outcomes Outcomes: health centre visit volume, visit characteristics, number of patients with breast concerns,
health services received, cancer incidence, breast cancer stage.
Timing of outcome assessment: 2 years.
Notes Study start date: 18 April 2015.
Study end date: 17 April 2017.
Funding source: grants from the Breast Cancer Research Foundation (BCRF-18-149).
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Pace 2019 (Continued)

Conflicts of Interest: Lydia E Pace reported stock and other ownership interests: in Firefly Health, Bec-
ton Dickinson; Lawrence N Shulman Research Funding came from Celgene. No other potential conflicts
of interest were reported.

Randomisation was done in two phases. In the first phase, 18 health centres were randomised into in-
tervention and control clusters (7 intervention clusters and 11 control clusters). In the second phase,
an additional 5 health centres from the control clusters were randomised to receive intervention while
6 health centres served as controls throughout the study period.

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "To randomize HCs, we used random number generation with Excel
(Microsoft Corporation, Redmond, WA) in 2 phases."

Comment: randomisation was done in two phases. In the first phase, 18 health
centres were randomised into intervention and control clusters (7 interven-
tion clusters and 11 control clusters). In the second phase, an additional five
health centres from the control clusters were randomised to receive interven-
tion while six health centres served as controls throughout the study period.

Allocation concealment Unclear risk Comment: Insufficient information to permit any judgement.
(selection bias)
Blinding of participants High risk Comment: probably not done.Health workers were aware of the arm to which

and personnel (perfor-
mance bias)
All outcomes

they were allocated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Comment: probably not done.Health workers were aware of the arm to which
they were allocated.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Comment: all health centres allocated to the study were followed up.

Selective reporting (re-
porting bias)

Low risk Trial registration number: NCT03919682.

Other bias

Low risk No other biases detected.

Pisani 2006

Study characteristics

Methods

Design: RCT

Unit: cluster (202 health centres)

Participants

Location/setting: National Capital Region of Manila, Philippines
Sample size: 151,168 women
Dropouts/withdrawals: N/A

Sex: females were included.
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Pisani 2006 (Continued)

Mean age: mean age of the compliers was 44.8 years and mean age of those who refused to be exam-
ined was 44.7 years.

Inclusion criteria: women resident in 12 municipalities of the National Capital Region of Manila, Philip-
pines and were included in the electoral rolls.

Exclusion criteria: women who didn't live in the study area.

Recruited nurses and midwives were trained in CBE using silicone breast models. Training was repeat-
ed for those who missed or over-reported by 20% the lumps in the silicone models.

Interventions

Intervention group: (n =151,168) 5 annual CBEs were performed in the National Capital Region of Mani-
la, Philippines by the trained nurses/midwives with block randomisation amongst 202 clinics based on
size of catchment population. First round of examinations took place in 24 months between January
1996 and December 1997, women were interviewed and CBE was implemented on 92% of participants.
They were also instructed with BSE technique and given a leaflet in the local language explaining the
importance of BSE. Registered cases of breast cancer were followed up until 2001 to assess their vital
status.

Control group: received no active intervention but were exposed to general health education cam-
paigns carried out by municipal authorities and voluntary bodies.

138,392 women (92%), consented to receive the intervention over a period of 24 months between Jan-
uary 1996 and December 1997 with a 3-year follow-up of confirmed breast cancer cases.

Outcomes Primary outcomes: number and cumulative incidence of breast cancers in the cohort of interviewed
women.
Secondary outcomes: diagnostic follow-up for those with breast cancer.
Timing of outcome assessment: outcomes were assessed after intervention was implemented. Because
only one screening round was carried out, sensitivity, specificity and predictive value were calculated
using as gold standard the incident cases identified by the registries in 2 years from screening examina-
tion, including those diagnosed at the time of testing.

Notes Study start date: 1995
Study end date: 2001
Conflicts of interest: author conflicts not declared.
Outcome data are only presented by arm of intervention and data for the control arm is not provided.
The intervention was discontinued after the first round of screening due to non-compliance of follow
up by the participating women.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "These were randomly assigned to intervention or control arm by block
randomization."

Comment: insufficient information pertaining to the method of sequence gen-
eration to permit judgement.

Allocation concealment Unclear risk Comment: insufficient information to permit judgement.
(selection bias)
Blinding of participants High risk Comment: probably not done. Each participant and health worker were aware

and personnel (perfor-
mance bias)

of the arm to which the participant were allocated.
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Pisani 2006 (Continued)
All outcomes

Blinding of outcome as- High risk Comment: probably not done. Each participant and health worker were aware
sessment (detection bias) of the arm to which the participant were allocated.
All outcomes

Incomplete outcome data  High risk Comment: amongst the women detected positive for lump after first round,
(attrition bias) 35% completed diagnostic follow-up, whereas 42.4% actively refused further
All outcomes investigation even with home visits, and 22.5% were not traced.

Selective reporting (re- High risk Comment: some outcomes like mortality and down staging were not reported
porting bias) as study was aborted.

Other bias High risk Comment: due to a very low compliance with clinical follow-up, the interven-

tion ceased after completion of the first round of examinations.

Sankaranarayanan 2011

Study characteristics

Methods Design: RCT
Unit: 275 clusters

Participants Location/setting: Trivandrum district (Kerala, India)
Sample size: 115,652 healthy women between 30 and 69 years.
Dropouts/withdrawals: not provided.
Sex: females were included.
Mean age: not provided.
Inclusion criteria: healthy women between the ages of 30 to 69 with intact breasts and no history of
breast cancer.
Exclusion criteria: unhealthy women, women with history of breast cancer, women who did not fit the
age bracket necessary.
Female health workers with a bachelor’s degree were trained in creating breast awareness and CBE
during a 3-week structured course at the RCC using silicone breast models followed by visual inspec-
tion and palpation of women with normal breasts, fibroadenosis, benign tumours and cancers, fol-
lowed by periodic reorientation courses. The training included communication skills; visual inspec-
tion skills to assess breasts for asymmetry, visible lumps, skin changes, oedema, nipple retraction, dis-
charge.

Interventions Intervention group: 3 rounds of triennial CBE were performed to evaluate if this reduces the incidence
rate of advanced disease and breast cancer mortality (133 clusters; n = 55,844).
Control group: received education on cervical cancer prevention and information on how to access cer-
vical treatment and screening (142 clusters; n = 59,808).
Performance characteristics (sensitivity, specificity, false-positive rate, and positive predictive value)
of CBE were evaluated. An intention-to-treat analysis was performed for the comparison of incidence
rates between the intervention and control groups.

Outcomes Primary outcome: reduction of incidence rate of advanced disease incidence and breast cancer mortal-
ity.
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Sankaranarayanan 2011 (Continued)
Secondary outcome: sensitivity, specificity, false-positive rate, and positive predictive value of CBE and
age standardised incidence rates for early-stage (stage IIA or lower) breast cancer

Timing of outcome assessment: registry staff, who did not know of study group assignments, collect-
ed data on the date of diagnosis, stage, treatment, and vital status of breast cancer patients by active-
ly visiting hospitals and laboratories where breast cancers are diagnosed and treated and examined
the cause of death using information obtained from the municipal death registration offices, hospital
records, and house visits. The screening project staff then matched the breast cancer cases and deaths
with the study database.

Notes Study start date: January 2006
Study end date: May 2009

Funding Source: International Agency for Research on Cancer (Lyon, France) (grant number SCR/05/04
to KR and ST)

Conflicts of interest: author conflicts not declared.

Mortality data will only be available after completion of 3 rounds of screening. Further follow-up will
clarify whether earlier detection in the intervention group represents over-diagnosis or a lead time bias

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Quote: "Clusters were randomly assigned to two groups: 133 clusters (55844

tion (selection bias) women) in the intervention group and 142 clusters (59808 women) in the con-
trol group."
Comment: insufficient information pertaining to the method of sequence gen-
eration to permit judgement.

Allocation concealment Unclear risk Comment: insufficient information to permit judgement.

(selection bias)

Blinding of participants High risk Comment: probably not done. Each participant and health worker were aware
and personnel (perfor- of the arm to which the participant were allocated.
mance bias)

All outcomes

Blinding of outcome as- High risk Comment: probably not done. Each participant and health worker were aware
sessment (detection bias) of the arm to which the participant were allocated.
All outcomes

Incomplete outcome data  High risk Comment: of the CBE-positive women, 49.1% attended the clinic.
(attrition bias)
All outcomes

Selective reporting (re- Unclear risk Comment: trial registration not found.
porting bias)

Other bias Low risk This is an ongoing trial.

Abbreviations: CBE: clinical breast examination; CHW: community health workers; RCT: randomised controlled trial

Characteristics of excluded studies [ordered by study ID]
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Study

Reason for exclusion

Abu Awwad 2021

Did not meet the criteria on study design: excluded as it is a cross-sectional design and not a RCT

Al-Mulhim 2003

Study was excluded for not meeting the study design criteria, and lacked the type of participants of
interest to our review (i.e. trained versus non-trained health workers)

Alameer 2019

The study did not provide training to health workers, and was conducted in a high-income country
(HIC).

Alipour 2014 The study did not have a control group. Both the study groups received breast screening informa-
tion: one group via class, and the other group via short message service.
Bain 2018 Study did not meet the study design criteria. It was a descriptive study of a breast cancer early de-

tection model

Bawazir 2019

Study did not meet the study design criteria. It was a cross-sectional study

Bird 1998

Study did not meet the criteria for location of study: it was conducted in the USA (not a LMIC). Also,
it investigated recognition, receipt, and screening-interval maintenance of CBE (not down staging
and other secondary outcomes of interest)

Bittencourt 2019

Study did not meet the criteria on study design. It is a pre-post evaluation.

Buribekova 2018

It did not meet the study design criteria for inclusion. It is a descriptive study of a breast cancer ear-
ly detection model that includes training of family medicine nurses through a trainer of trainers
programme. It only had early anecdotal evidence of downstaging, which was not adequate for our
analyses. In the absence of this information, it wasn’t possible to calculate the sensitivity of the
CBE programme in detection of breast cancer (one of the secondary outcomes)

Ceber 2010 Study did not meet the inclusion criteria on objectives. The study assessed the effectiveness of an
educational programme for nurses and midwives regarding their own knowledge, practices and
health beliefs.

Devi 2007 It did not meet the study design criteria for inclusion. This was a before-after study with no control

group described.

Dinshaw 2007

This is a duplicate report of one of the included studies (Mittra 2021)

El-Mhamdi 2013

The study did not meet the criteria for outcomes of interest. It was a study on knowledge, attitude
and practice of breast cancer screening but no specific item on knowledge of CBE.

Heena 2019

This study did not meet the study design criteria for inclusion. It is a cross-sectional design and not
a RCT or quasi-experimental.

Jeyapaul 2020

The study did not meet the criteria for study design. It was a community-based programme evalua-
tion without a comparison group.

Kardinah 2014

The study did not meet the criteria for study design. It is neither a RCT, quasi RCT nor controlled be-
fore-after design.

Kociyigit 2011

The study did not meet the criteria for study design. It was a cross-sectional survey to evaluate the
level of knowledge about breast cancer and diagnostic methods in women who applied to a train-
ing and research hospital in a city centre for an ordinary health problem.

Kulkarni 2019

The study did not meet the criteria for study design. It is a community-based one-time cancer
screening programme.
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Study

Reason for exclusion

Kurtz 1994

and not an LMIC. It was also a pre-post design without a control group.

The study did not meet the criteria for location of study. It was conducted in high-income country

Matthieu 2021

gramme without a control group.

The study did not meet the criteria for study design. It was an evaluation of an implementation pro-

Miller 2011 The study did not meet the study design criteria. It was a narrative review of CBE.

Pace 2018 This study did not meet the criteria for the study design. This was an intermittent time series with-
out a control group.

Zotov 2003 The study did not meet the study design criteria.

Abbreviations: CBE: clinical breast examination; high-income country; LMIC: low- and middle-income country; RCT: randomised controlled

trial

DATA AND ANALYSES

Comparison 1. Training for CBE versus no training

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1.1 Early stage (0+I+1) diagnosis 3 593 Risk Ratio (M-H, Fixed, 95% CI)  1.44[1.01, 2.06]
1.2 Late stage (ll1+IV) diagnosis 3 593 Risk Ratio (M-H, Random, 95%  0.58 [0.36, 0.94]
Cl)
1.3 Breast cancer mortality 2 355 Risk Ratio (M-H, Random, 95%  0.88 [0.24, 3.26]

cl)

Analysis 1.1. Comparison 1: Training for CBE versus no training, Outcome 1: Early stage (0+1+11) diagnosis

CBE training

No training

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mittra 2021 12 18 45  37.7% 1.20[0.70, 2.06]
Pace 2019 9 2 62 9.8% 0.88[0.19, 3.96]
Sankaranarayanan 2011 35 16 63  52.5% 1.72[1.05, 2.81] .-
Total (95% CI) 170 100.0% 1.44[1.01, 2.06]
Total events: 56 36
Heterogeneity: Chi2 = 1.36, df =2 (P = 0.51); 2= 0% 0.01 0.1 1 10 100
Test for overall effect: Z = 2.01 (P = 0.04) Favours no training Favours CBE training
Test for subgroup differences: Not applicable
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Analysis 1.2. Comparison 1: Training for CBE versus no training, Outcome 2: Late stage (l11+IV) diagnosis

CBE training No training

Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Mittra 2021 9 25 21 45 31.1% 0.77 [0.42 , 1.42]

Pace 2019 9 318 7 62  17.9% 0.25[0.10, 0.65] T

Sankaranarayanan 2011 36 80 43 63 51.0% 0.66 [0.49, 0.89] »

Total (95% CI) 423 170 100.0% 0.58 [0.36 , 0.94] ‘

Total events: 54 71

Heterogeneity: Tau? = 0.09; Chi2 = 4.16, df =2 (P = 0.12); 2=52% 0.01 0.1 1 10 100

Test for overall effect: Z = 2.24 (P = 0.03)
Test for subgroup differences: Not applicable

Favours CBE training Favours no training

Analysis 1.3. Comparison 1: Training for CBE versus no training, Outcome 3: Breast cancer mortality

CBE Training No Training Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Mittra 2021 22 125 10 87  59.3% 1.53[0.76, 3.07]
Sankaranarayanan 2011 3 80 6 63  40.7% 0.39[0.10, 1.51]
Total (95% CI) 205 150 100.0% 0.88 [0.24, 3.26]
Total events: 25 16

Heterogeneity: Tau? = 0.63; Chi? = 3.09, df = 1 (P = 0.08); I> = 68%
Test for overall effect: Z = 0.19 (P = 0.85)
Test for subgroup differences: Not applicable

APPENDICES

Appendix 1. CENTRAL

#1 MeSH descriptor: [Community Health Workers] explode all trees
#2 MeSH descriptor: [Health Personnel] explode all trees

001 01 1 10 100
Favours CBE training Favours no training

#3 (health worker* or health care worker* or health professional or health personnel or doctor* or nurse* or physician*)

#4 #1 or #2 or #3

#5 MeSH descriptor: [Health Education] explode all trees

#6 MeSH descriptor: [Education, Continuing] explode all trees
#7 MeSH descriptor: [Education, Medical] explode all trees

#8 MeSH descriptor: [Education, Nursing] explode all trees

#9 (train* or training or education or curriculum or teaching or learning or staff development or medicine)

#10 #5 or #6 or #7 or #8 or #9
#11 #4 and #10

#12 MeSH descriptor: [Health Knowledge, Attitudes, Practice] explode all trees

#13 #11 or #12

#14 MeSH descriptor: [Physical Examination] explode all trees
#15 ((physical or clinical breast or clinical or breast) adj1 exam*)
#16 clinical breast examination

#17 MeSH descriptor: [Mass Screening] explode all trees

#18 #14 or #15 or #16 or #17

#19 MeSH descriptor: [Breast Neoplasms] explode all trees
#20 breast near neoplasm*

#21 breast near carcinom*

#22 breast near cancer®

#23 breast near tumour*

#24 breast near tumor*

#25 breast near malignan®
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#26 #19 or #20 or #21 or #22 or #23 or #24 or #25
#27 #13 and #18 and #26

Appendix 2. MEDLINE via OvidSP

1 exp Community Health Workers/

2 exp Health Personnel/

3 community health worker*.tw.

4 (health worker* or health care worker* or health professional or health personnel or doctor* or

nurse* or physician*).tw.

5 lor2or3or4
6 exp Health Education/
7 exp Education, Continuing/
8 exp Education, Medical/
9 exp Education, Nursing/
10 (train* or training or education or curriculum or teaching or learning or staff development or medi-
cine).tw.
11 6or7or8or9orl0
12 5and 11
13 exp Community Health Workers/ed [Education]
14 exp Health Knowledge, Attitudes, Practice/
15 exp Health Personnel/ed [Education]
16 12orl13o0rl4orl5s
17 exp Physical Examination/mt [Methods]
18 ((physical or clinical breast or clinical or breast) adjl exam*).tw.
19 clinical breast examination.tw.
20 exp Mass Screening/mt [Methods]
21 17o0r18o0r19o0r20
22 exp Breast Neoplasms/
23 (breast adj6 cancer$).tw.
24 (breast adj6 neoplasmS).tw.
25 (breast adj6 carcinoma$).tw.
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(Continued)

26 (breast adj6 tumo?r$).tw.
27 or/22-26

28 16 and 21 and 27

29 Animals/ not Humans/
30 28 not 29

Appendix 3. Embase via OvidSP

1 exp health auxiliary/

2 exp health care personnel/

3 community health worker*.tw.

4 (health worker* or health care worker* or health professional or health personnel or doctor* or
nurse* or physician®).tw.

5 lor2or3or4

6 exp medical education/

7 exp continuing education/

8 exp nursing education/

9 (train* or training or education or curriculum or teaching or learning or staff development or medi-
cine).tw.

10 6or7or8or9

11 5and 10

12 exp physical examination/

13 ((physical or clinical breast or clinical or breast) adjl exam*).tw.

14 clinical breast examination™*.tw.

15 exp mass screening/

16 12orl13o0rl4orl5

17 exp breast/

18 exp breast disease/

19 (17 or 18) and exp neoplasm/
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(Continued)

20 exp breast tumor/

21 exp breast cancer/

22 exp breast carcinoma/

23 (breast$ adj5 (neoplas$ or cancer$ or carcin$ or tumo$ or metasta$ or malig$)).ti,ab.
24 190or20o0r2lor22or23

25 11and 16 and 24

26 limit 25 to (human and embase)

Appendix 4. WHO ICTRP search portal

Basic search:

Breast exam AND education OR breast exam AND training OR breast exam AND learning OR breast exam AND knowledge OR breast exam
AND health worker OR breast exam AND nurse OR breast exam AND community OR breast exam AND lay

Appendix 5. ClinicalTrials.gov
Basic search:"breast exam" AND (education OR training OR learning OR knowledge OR health worker OR nurse OR community OR lay)
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