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A systematic review of public health s

interventions to address breast cancer
inequalities in low- and middle-income
countries

Esther Z. Chanakira! ®, Chloe V. Thomas', Julie Balen'%?* and Olena Mandrik'

Abstract

Background Breast cancer is the most diagnosed cancer in the world, with a worse prognosis documented in low-
and middle-income countries. Inequalities pertaining to breast cancer outcomes are observed at within-country level,
with demographics and socioeconomic status as major drivers.

Aim This review aims to aggregate all available evidence from low- and middle-income countries on public health
interventions that can be utilized to reduce breast cancer inequalities within the breast cancer continuum.

Methods The study was a systematic review and narrative synthesis of available literature, with the literature search
conducted between September and October 2021. The search was re-run in September 2022 to update the review.
PubMed, Scopus, Embase, African Index Medicus and LILACS were searched, based on predetermined criteria.
Randomized controlled trials, cohort studies and quasi-experimental studies were included for review, while stud-

ies without an intervention and comparator group were excluded. The Joanna Briggs Institute family of checklists

was used for quality assessment of the included studies. Data pertaining to study design, quality control and interven-
tion effectiveness was extracted.

Results A total of 915 studies were identified for screening and 21 studies met the selection criteria. Only one study
specifically evaluated the impact of an intervention on breast cancer inequalities. Diverse, multi-level interventions
that can be utilized to address breast cancer inequalities through targeted application to disadvantaged subpopula-
tions were identified. Educational interventions were found to be effective in improving screening rates, downstaging
through early presentation as well as improving time to diagnosis. Interventions aimed at subsidizing or eliminat-

ing screening payments resulted in improved screening rates. Patient navigation was highlighted to be effective

in improving outcomes throughout the breast cancer continuum.

Conclusion Findings from the systematic review underline the importance of early detection in breast cancer
management for low- and middle-income countries. This can be achieved through a variety of interventions, includ-
ing population education, and addressing access barriers to public health services such as screening, particularly
among under-served populations. This study provides a comprehensive database of public health interventions rel-
evant to low- and middle-income countries that can be utilized for planning and decision-making purposes. Findings
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from the review highlight an important research gap in primary studies on interventions aimed at reducing breast

cancer inequalities in low- and middle-income countries.

Systematic review registration PROSPERO registration number: CRD42021289643.
Keywords Breast cancer inequalities, Public health intervention, Low- and middle-income countries

Background

Breast cancer is the most diagnosed cancer and the lead-
ing cause of cancer deaths in women worldwide, with 2.3
million new cases recorded in 2020 and approximately
685,000 deaths [1]. In the same year, it was estimated to
represent 11.4% of all global cancer cases and 6.9% of
all global cancer deaths [1]. Inequalities in breast cancer
outcomes occur both globally and within countries, with
low- and middle-income countries (LMICs) experienc-
ing worse outcomes compared to high-income countries
(HICs). Inequalities are defined as avoidable differences
in health outcomes between different population groups
[2]. In LMICs, breast cancer is often characterized by
the late presentation of disease and high mortality rates
[2]. Only 20 to 50% of breast cancer patients are diag-
nosed at stages 1 and 2 in LMICs compared to an esti-
mated 70% of patients diagnosed at these stages in HICs
[3, 4]. Higher mortality rates in the overall population
are observed in LMICs compared to HICs despite HICs
having higher incidence rates [2]. The breast cancer
age-standardized incidence rate is 88% higher in HICs
compared to LMICs, whereas LMICs have a 17% higher
age-standardized mortality rate in the overall population
compared to HICs [1]. These observed differences can be
explained through differences in exposure to risk factors
and access to health care services, as well as contextual
systemic factors impacting on women’s health [2, 5].

At the national level, inequalities in breast cancer out-
comes are usually observed along socioeconomic and
demographic lines for both LMICs and HICs [5]. These
are present at all levels of the breast cancer continuum,
starting from exposure to modifiable risk factors, all
the way to access to palliative care and mortality rates
[5]. Ultimately, women with a lower SES generally pre-
sent with late-stage cancer and have a worse breast can-
cer prognosis compared to those with a higher SES [5].
A cohort study that followed breast cancer patients in
sub-Saharan Africa documented inequalities in stage
at diagnosis and access to treatment based on SES [6].
Differences in access to care relating to screening, early
diagnosis, and treatment, due to affordability and access,
are partially responsible for these observed inequalities
[5, 6]. Women with a lower SES also tend to have more
comorbidities, increasing their likelihood of dying from
breast cancer, even when the cancer is diagnosed at the
same stage as those with higher SES [7].

Individual-level cancer inequalities are generally driven
by systemic social determinants of health, necessitating
population-level public health interventions to address
them. This review aims to aggregate and synthesize evi-
dence from LMICs, on public health interventions which
could reduce breast cancer inequalities pertaining to
socioeconomic and demographic factors, within the
breast cancer continuum. The World Bank country and
lending groups (2021) were used to identify LMICs [8].
The review focuses on LMICs due to the documented
poorer breast cancer prognosis (cancer fatality ratio) in
those countries compared to HICs. The focus on ine-
qualities was driven by the higher Gini Index coefficients
observed in LMICs compared to HICs representing
comparatively higher levels of inequalities. Healthcare
systems in LMICs also tend to be oriented towards
dealing with infectious diseases and have only recently
started focusing on non-communicable diseases (NCDs),
whereas HICs have been focused on NCDs for longer
[2]. A review looking at healthcare delivery interventions
to reduce cancer inequalities, specifically focusing on tel-
emedicine and patient navigation, was identified in the
literature [9]. While telemedicine and patient navigation
have emerged as promising strategies to address health
inequalities, there is a need for a broader array of inter-
ventions tailored to the specific contexts and needs for
LMIC:s. In this review, we extend the scope beyond tra-
ditional approaches by encompassing a diverse range of
public health interventions, including preventive, promo-
tive and rehabilitative strategies, with a particular focus
on their application and effectiveness in LMIC settings.

Methods

The protocol for this systematic review and narrative syn-
thesis was registered with the international prospective
register of systematic reviews (PROSPERO, registration
number CRD42021289643).

Eligibility criteria

The population of interest for this review was adult
women (over the age of 18) in LMICs. The review aimed
to identify studies pertaining to any public health inter-
vention that can be utilized to reduce socioeconomic and
demographic inequalities in any breast cancer outcomes
using appropriate comparator(s). Outcomes of interest
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included but were not limited to screening rates, time
to diagnosis and treatment, stage at diagnosis and mor-
tality. Public health interventions were defined as inter-
ventions aimed at improving health at population level,
with both policy-based and research-based interventions
included [10]. Population stratification as a methodo-
logical specification was not required for study inclu-
sion due to the limited number of studies identified. The
review was expanded beyond studies that were explicitly
designed to address inequalities or those that demon-
strated an improvement on subgroup inequalities due
to the absence of studies within this scope. Studies that
looked at interventions that can be applied selectively
at the subgroup level without the study explicitly doing
so were also included as they can be utilized to address
inequalities.

Clinical studies aimed at determining the impact of a
treatment intervention were excluded. Studies pertain-
ing to the use of breast cancer self-examination and
clinical breast examination as screening methods were
also excluded due to a lack of sufficient evidence on the
efficacy of breast self-examination and mixed results on
the efficacy of clinical breast examination [11]. However,
studies that included breast cancer self-examination and
clinical breast examination as part of a broader public
health intervention (e.g. an educational campaign) were
included in the review. Randomized controlled trials
(RCTs), cohort studies and quasi-experimental studies
were reviewed, while case—control studies and cross-sec-
tional survey studies were excluded. Papers appearing in
peer-reviewed journals were included, and grey literature
and conference abstracts were excluded. No restriction
was placed on publication dates.

Search strategy

The following electronic databases were searched
between September and October 2021: PubMed, Scopus,
Embase, African Index Medicus (AIM) and Latin Ameri-
can and Caribbean Health Sciences Literature (LILACS).
The search was re-run in September 2022 to update the
review. The InterTASC Information Specialists’ Sub-
Group Search Filters as well as Medical Subject Heading
(MeSH) terms relating to the Population Intervention
Comparator Outcomes (PICO) question were used to
formulate the PubMed search strategy. Appropriate ele-
ments of the place of residence, race/ethnicity/culture/
language, occupation, gender or sex, religion, education,
socioeconomic status, and social capital (PROGRESS-
Plus) guidelines [12] were also included in formulating
the search strategy. The Effective Practice and Organi-
zation of Care LMIC filters 2020 were used to limit
identified studies to those conducted in LMICs [8]. The
resulting search strategy was tested against a subset of
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identified papers that met the PICO requirements of the
review. The PubMed search strategy was then adapted to
meet the needs of the other electronic databases. Refer-
ence tracing was conducted using the reference lists of
studies that met the inclusion criteria. Search strategies
are included in Additional file 1.

Study selection

Study selection was conducted in two phases, with the
first phase consisting of abstract screening based on the
exclusion criteria. The second phase was a review of the
retrieved full texts based on the inclusion criteria. This
was followed by extraction and synthesis for papers that
met the selection criteria. Articles were screened using
Rayyan, a systematic review software to improve effi-
ciency [13], while references were managed using Men-
deley. A liberal-accelerated approach to screening was
used to double-check screening, with co-authors acting
as second reviewers and checking the excluded full texts.

Data extraction

Data extraction was carried out in Microsoft Excel using
a standardized data extraction sheet which was devel-
oped to extract basic information pertaining to the study,
as well as appropriate information on study methodology
and outcomes. The effectiveness of the intervention was
determined based on the author’s conclusion as well as
whether the findings were statistically significant or not.
Data extraction sheets are provided in Additional file 2.

Quality assessment

The review included diverse study designs, interven-
tion types and study outcomes. This made it difficult to
identify a single appropriate quality assessment tool that
could be used for the review. A family of checklists was
used to allow for a balance between comparability across
studies and appropriateness of the tool with regard to the
study design. The Joanna Briggs Institute (JBI) family of
checklists was used to assess the quality of studies identi-
fied during the review by the first reviewer [14].

Data synthesis

All studies, regardless of quality assessment outcomes,
were included in the narrative synthesis of the review due
to the limited number of studies identified. Meta-analysis
was not carried out for this review due to the hetero-
geneity of the interventions and study methods. Study
outcomes are presented under the following catego-
ries: (i) studies pertaining to screening of asymptomatic
individuals; (ii) studies pertaining to early detection of
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Fig. 1 Prisma diagram depicting search and screening results and final study characteristics

symptomatic patients; and (iii) studies pertaining to diag-
nostic and treatment adherence.

Results

A total of 915 records were identified for screening, and
the final number of studies included in the review was 21,
as illustrated in the PRISMA diagram depicting search
and screening results and final study characteristics

(Fig. 1).

Study characteristics

Most of the studies identified were conducted in Asia
(17/21 studies) with Iran (3 studies), and Turkey (4 stud-
ies) as the most common study sites. Only 3 studies were
conducted in Africa (1 study in each of Rwanda, Sudan
and Kenya), while 1 study was conducted in South Amer-
ica (Colombia).

Quasi-experimental studies and RCTs both repre-
sented 10 studies each from the 21 studies identified,
with the remaining study being a cohort study compar-
ing a prospective and retrospective cohort. Most of the
studies identified (16 studies) targeted early detection
through improving both screening rates and early symp-
tomatic presentation. The rest of the studies (5 studies)
focused on improving time to diagnosis, adherence to

diagnostic procedure and adherence to treatment. Edu-
cational interventions focusing on improving knowledge,
beliefs and behaviour were the most common interven-
tion (13 studies) identified in the review. More than half
of the studies (12 studies) identified interventions relat-
ing to screening uptake' and attendance.” One study
looked at the impact of patient navigation on return for
diagnosis, while the rest explored the impact of screening
on stage at diagnosis.

Screening of asymptomatic individuals

There was a total of 16 studies pertaining to the screening
of asymptomatic individuals (Table 1). Only one study by
Bao et al. was found to specifically address inequalities
in screening attendance rates with a focus on the rural-
urban axis of inequality [15]. It was a quasi-experimen-
tal study conducted in China that looked at the impact
of an organized screening programme and cost-saving

! Screening/Mammography/CBE Uptake refers to percentage of women
who have been offered/invited for screening and have attended in response
to the offer/invite.

2 Screening/Mammography/CBE Attendance Rate refers to the percentage

of women who attended screening after an intervention which improved
knowledge but did not explicitly offer/invite participants for screening.



Table 1 Interventions pertaining to the screening of asymptomatic individuals

Study title Intervention type Outcome of interest Results Conclusion on effectiveness
(compared to comparator)

Workplace-based breast cancer Motivational interviewing, printed Mammography uptake 69% vs 4% (p<0.001) Effective

screening intervention in China [17] material and navigation ***statistically significant

Increasing breast cancer awareness Educational intervention for both pri- ~ CBE attendance rate 19% pre-intervention vs 35.9% post-  Effective

and breast examination practices
among women through health edu-
cation and capacity building of pri-
mary healthcare providers: a pre-post
intervention study in low socioeco-
nomic area of Mumbai, India [18]

The effectiveness of a nurse-delivered
breast health promotion program
on breast cancer screening behav-

jours in non-adherent Turkish women:

A randomized controlled trial [19]

Effects of education based

on the health belief model on screen-
ing behaviour in high-risk women

for breast cancer, Tehran, Iran [20]

Assessment of the effects of breast
cancer training on women
between the ages of 50 and 70

in Kemalpasa, Turkey [21]

Home visits to improve breast health
knowledge and screening practices
in a less privileged area in Jordan [16]

A nationally quasi-experimental
study to assess the impact of partial
organized breast and cervical cancer
screening programme on participa-
tion and inequalities [15]

Interventional Education Methods
for Increasing Women's Participation
in Breast Cancer Screening Program
[24]

mary healthcare providers
and women at risk of breast cancer

Nurse-led educational health promo-
tion programme

Educational session based on health
belief model

Educational intervention for breast
cancer and mammography training

Culturally appropriate educational
intervention and free mammography
vouchers

Organized screening pro-
gramme + cost-saving intervention
in rural areas

Individual education +brochure
for spouse vs group education

Screening attendance rate

Screening attendance rate

Screening attendance rate

Screening uptake

Screening attendance rate (odds
ratio)

Mammography screening uptake

intervention

Mammography screening: 15.5%
intervention vs 9.7% control

CBE: 11.3% intervention vs 6.5%
control

***poth not statistically significant

Mammography screening: 38% inter-
vention vs 30% control

***not statistically significant

CBE: 40% intervention vs 18% control
***statistically significant

Mammography screening: 53.7%
before intervention vs 58.5%

after intervention

CBE: 48.8% before intervention vs
48.8% after intervention

***poth not statistically significant

Mammography screening: 73%
among those offered vouchers vs
2.66% among those not offered
vouchers

Intervention increased screen-

ing attendance (OR=1.63; 95%,
1.56-1.71)

***statistically significant

9% Change in Relative Index of Ine-
quality:—40.8%

9% Change in Slope Index of Inequal-
ity:—38.7%

Mammography screening uptake
rate: 20% individual education vs
22.3% individual education+bro-
chure for spouse vs 33% for group
education

**¥*not statistically significant

Effective (not statistically significant)

Effective (not statistically significant)

Low effectiveness (not statistically
significant)

Effective

Effective

Effective
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Table 1 (continued)

Study title

Intervention type

Outcome of interest

Results

Conclusion on effectiveness
(compared to comparator)

Level of awareness of cervical

and breast cancer risk factors and safe
practices among college teachers

of different states in India: do aware-
ness programmes have an impact

on adoption of safe practices? [22]

The Effect of Educational Interven-
tion Based on the Theory of Planned
Behaviour on Mammography Screen-
ing in Iranian Women [25]

The effect of two types of sms-texts
on the uptake of screening mam-
mogram: A randomized controlled
trial [26]

The effect of motivational interview-
ing on the change of breast cancer
screening behaviours among rural
[ranian women [23]

Increased breast cancer screening
and downstaging in Colombian
women: A randomized trial of oppor-
tunistic breast-screening [27]

An educational intervention based
on the extended parallel process
model to improve attitude, behav-
joural intention, and early breast can-
cer diagnosis: a randomized trial [28]

Cancer early detection program
based on awareness and clinical
breast examination: Interim results
from an urban community in Mum-
bai, India [29]

Educational intervention and CBE

Educational intervention

General SMS-text inviting them

to do a mammogram test only (inter-
vention 1). General SMS-text

inviting them to do a mammogram
test+informative SMS-text inform-
ing participants about the benefits

of mammogram screening and invit-
ing them to do the mammogram test
(intervention 2)

Two educational sessions and four
weekly consecutive Ml sessions

on breast cancer screening in groups
of 5-7 women

Opportunistic screening

Educational intervention based
on extended parallel process model

Breast awareness brochures sent
out annually + establishment

of breast clinics in the PHC involved
in the scheme

Screening attendance rates

Mammography screening uptake

Mammography screening uptake

Screening attendance rate

Downstaging

Downstaging

Downstaging

No change in CBE screening rates
Mammography screening rate: 14%
pre-intervention vs 22% post-inter-
vention

74% in intervention group vs 7%
in control group (p-value <0.05)
***statistically significant

31.2% in intervention 1 group
vs 30.7% in intervention 2
(p-value > 0.05)

***not statistically significant
Overall uptake rate

from both groups-31.2%

0% control group vs 60% intervention
group for CBE attendance rate

0% control group vs 26.7% inter-
vention group for mammography
attendance rate

Early breast cancer—2.1 (0.9-5.4)
Advanced breast cancer—0.7
(0.2-24)

All breast cancers—1.4 (0.7-2.8)
***non-statistically significant

No significant improvement observed
(p-value=0.78)

Advanced breast cancer—21.8% vs
20.8%
***statistically significant

Effective in increasing mammography
screening rate

Effective

Not effective

Effective

Effective

Not effective

Low effectiveness in downstaging
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Table 1 (continued)

Study title

Intervention type

Outcome of interest

Results

Conclusion on effectiveness
(compared to comparator)

Effect of a breast navigation
programme in a teaching hospital
in Africa [30]

Patient navigation post-screening

Returning within 30 days
Timely return (14 days)
Mean time to return

Return within 30 days: OR, 4.43 (95%,
1.54-12.78)

Statistically significant

Timely return: OR, 2.85 (0.34-24.30)
**¥*not statistically significant

Mean time to return: 8.4 days vs

7.33 days

***not statistically significant

Effective in increasing return
within 30 days
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interventions in rural areas. The intervention resulted
in an increase in likelihood of cancer screening, with
women in the programme being 1.63 times more likely to
receive screening compared to those who were not in the
programme [15]. A significant reduction in inequalities
in screening attendance between urban and rural women,
with the relative inequality indicator decreasing by 40.8%
and the absolute inequality indicator by 38.7%, was
observed [15]. This was one of two studies that explored
the most effective interventions in improving screening
rates. The second study was a quasi-experimental study
conducted in Jordan that looked at the impact of distrib-
uting free mammography vouchers after an educational
intervention on screening [16]. Another intervention that
was found to be highly effective in improving screen-
ing uptake was a multi-faceted work-based intervention
offering motivational interviewing, printed educational
material and navigation of patients within the health-
care system [17]. This intervention was evaluated using a
quasi-experimental study conducted in China [17]. Com-
pared to educational interventions that included an offer
or invitation for screening, educational interventions
without an explicit offer or invitation for screening were
found to be relatively less effective in improving screen-
ing rates [18-23].

A quasi-experimental study conducted in Kenya found
patient navigation to be effective in improving the pro-
portion of patients returning for diagnosis within 30 days
of screening [30]. In the same study, patients were 4.43
times as likely to return for diagnosis post-intervention
compared to pre-intervention [24]. A non-statistically
significant mean decrease in time to return of 1.07 days
was also observed post-intervention [30].

Two interventions that were evaluated through cluster
RCTs were found to be effective in downstaging. One of
the studies which was conducted in Colombia explored
the effectiveness of an opportunistic screening pro-
gramme [30], while the other study which was conducted
in Rwanda looked at a training programme for commu-
nity health workers (CHWs), healthcare (HC) nurses and
hospital clinicians [31]. Opportunistic screening resulted
in a 25% reduction in advanced disease, compared to
the control group, while the training programme aimed
at healthcare workers resulted in a 27.4% reduction in
advanced disease [27, 31]. The only intervention which
was not effective in downstaging explored the impact of
an educational intervention based on the extended par-
allel process model of social and behavioural theory on
downstaging in Iran [28].

Early diagnosis of symptomatic patients
Four cluster RCTs aiming to improve early diagnosis of
symptomatic patients (3 from Asia and 1 from Africa)
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were identified (Table 2). All the interventions identified
were effective in either increasing the symptomatic pres-
entation rate or decreasing time to diagnosis post-symp-
tomatic presentation. The interventions included were
diverse, ranging from capacity building to self-education
at patient level. The study by Pace et al. which was con-
ducted in Rwanda found that giving breast cancer train-
ing to primary care workers resulted in downstaging in
patients presenting with breast cancer. A cluster RCT
study by Chowdhury et al. which explored the feasibility
of case-finding in rural Bangladesh found that the use of
motivational videos or the provision of patient navigation
was feasible and resulted in a 41% increase in follow-up
rates for diagnosis [32]. The study however did not sep-
arate the impact of patient navigation from that of the
motivational videos. The cluster RCT by Ginsburg et al.,
which was also conducted in Bangladesh, found patient
navigation in addition to cell-phone use by CHW to be
effective in improving follow-up rates for diagnosis, with
the intervention resulting in a 20% increase in follow-up
rates [33]. A self-education intervention aimed at Indo-
nesian women with breast cancer symptoms was also
found to be effective in reducing the time to diagnosis,
with a decrease of 13.26 days [34].

Interventions aimed at improving diagnostic

and treatment adherence

Only one study in the form of a cohort study conducted
in Malaysia was found in this category (Table 2). The
study looked at the impact of patient navigation on
diagnostic and treatment adherence. The proportion
of patients meeting performance indicators relating to
mammography and biopsy increased by 25.5% and 16.4%,
respectively [35]. The proportion of patients defaulting
on treatment also decreased by 7.1% [35].

Study quality

The RCTs identified in the review were of mixed quality
with criteria relating to the blinding of participants, out-
come assessors and individuals delivering the interven-
tion not being commonly met in the studies. This was
mostly because educational interventions, which limit
the extent of blinding, were relatively common in the
studies included in this review. Three studies [23, 32, 34]
were unclear on randomization and allocation conceal-
ment to the study groups. The cohort study [35] was of
low quality; it did not provide baseline characteristics
of the historical cohort to allow for comparison with
the prospective cohort. Confounding factors were also
not explored in the study. The quasi-experimental stud-
ies [15-18, 21, 22, 24, 25, 29, 30] were of mixed quality,
with some of the studies identified using the same group



Table 2 Interventions aimed at early diagnosis of symptomatic patients and improving diagnostic and treatment adherence

Study title Intervention type Outcome of interest Results Conclusion on
effectiveness (compared to
comparator)

Interventions aimed at early diagnosis of symptomatic patients

Cluster Randomized Trial to Facilitate Training for CHWs, HC nurses and hospital  Patient volume and downstaging 1,486 unique patients visited interven- Effective

Breast Cancer Early Diagnosis in a Rural
District of Rwanda [31]

Feasibility Study of Case-Finding
for Breast Cancer by Community Health
Workers in Rural Bangladesh [32]

A self-help intervention for reducing
time to diagnosis in Indonesian women
with breast cancer symptoms [34]

An mHealth model to increase clinic
attendance for breast symptoms in rural
Bangladesh: can bridging the digital divide
help close the cancer divide? [33]

clinicians

Cell-phone programme +/—motivational
video OR navigation

Self-health educational intervention

Arm A: CHW with smart phone with appli-
cations to guide interview, report data,
show motivational video, and offer
appointment for women with an abnor-
mal CBE

Arm B: smart phone/applications identical
to Arm A plus CHW had training in “patient
navigation”to address potential barriers

to seeking care

Interventions aimed at improving diagnostic and treatment adherence

Feasibility of Patient Navigation
to Improve Breast Cancer Care in Malaysia
[35]

Patient navigation post-screening

Follow-up rates for diagnosis

Time to diagnosis

Follow-up rates for diagnosis

Proportion meeting performance
indicators for diagnosis
Defaulting treatment

tion HCs for breast concerns (537.1
patients/100,000 person-years) vs 315
patients (104.0 patients/100,000 person-
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Fig. 2 Summary plot of quality of studies

of participants with measurements taken before and after
the intervention [16, 18, 21, 22, 29, 30]. Tables depicting
study quality are available in Additional file 3. Figure 2
shows a summary plot of the quality of studies identified
in the review.

Discussion

This review aimed to identify public health interventions
within the breast cancer continuum that could be utilized
to reduce breast cancer inequalities in a LMIC context.
Most of the studies included in the review focused on
improving screening rates and early diagnosis with only
one study focusing on improving treatment adherence.
Findings from this systematic review suggest that educa-
tional interventions are effective in improving screening
rates (both screening attendance and screening uptake
rates), and downstaging through early presentation and
improved time to diagnosis. Educational interventions
without an explicit offer or invitation for screening were
found to be less effective compared to those that had an
explicit offer or invitation for screening, highlighting the
presence of barriers in access to care beyond knowledge
and awareness, for example, accessibility or affordability.
The observed effectiveness of educational interventions
in improving screening rates is supported by findings
from a scoping review conducted in the USA which

looked at interventions aimed at improving screening
in rural communities; that study also found educational
interventions to be effective [36]. Seven et al. found that
an educational intervention at the group level is more
effective in improving mammography uptake com-
pared to interventions provided at the individual level
[24]. This is an especially important finding in resource-
constrained settings, as group level interventions that
require less resources can be provided instead of more
costly individual-level interventions.

The identified cluster RCTs which were of medium to
high quality demonstrated a statistically significant posi-
tive impact of smartphone applications and training pro-
grammes for medical personnel on the follow-up rate
and time to diagnosis for symptomatic patients. Though
only a few identified studies explored these surrogate
outcomes, the shorter time to diagnosis observed is likely
to lead to downstaging as well as decreased breast can-
cer mortality. For example, Unger-Saldana et al. found
that delays within the diagnostic pathway were associated
with advanced disease at diagnosis in Mexico [37], while
a systematic review by Richards et al. concluded that
longer delays within the diagnosis and treatment pathway
were associated with lower survival [38].

This systematic review has demonstrated a lack
of available evidence on the impact of public health
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interventions on inequalities in LMICs. Only one identi-
fied study by Bao et al. specifically looked at the impact
of an intervention on reducing inequalities between
subgroups [15]. This study concluded that organized
screening with a subsidized cost is effective in decreasing
the magnitude of inequalities between rural and urban
women through addressing affordability and physical
barriers in accessing care. This is supported by findings
from another systematic review by Bygrave et al. that
looked at the impact of interventions on inequalities in
cancer-related outcomes in HICs and found that organ-
ized screening services resulted in a decrease in inequali-
ties [39].

Importantly, this systematic review illustrates that
interventions that have a positive impact on breast can-
cer outcomes at the population or group level can have
a negative impact on inequalities. Murillo et al. found
opportunistic screening to be effective in downstaging;
however, opportunistic screening is associated with an
increase in socioeconomic inequalities due to the high
correlation between education and income [40]. Screen-
ing services are often associated with an increase in soci-
oeconomic inequalities in cancer, with a study conducted
in the UK finding that inequalities pertaining to colorec-
tal cancer increased as screening effectiveness improved
[41]. To reduce inequality, high levels of coverage are
required which is resource intensive [40]. This phenom-
enon is supported by the inverse equity hypothesis which
states that new health interventions are initially accessed
by the rich before trickling down to the poor, with ine-
qualities narrowing as the interventions diffuse to the
poor [40].

Educational interventions were the most common
intervention aimed at improving screening uptake and
attendance, with only one study identified that did
not include an educational component [15]. Diverse
approaches were taken in designing the interventions
with some focusing on social and behavioural theories,
while others explored education at the group level ver-
sus the individual level [16, 17, 20, 25]. The study by Taha
et al. was the only one to specify that the educational
intervention provided was culturally tailored [16]. Yet,
this is an important factor when considering the effec-
tiveness of the intervention within the study setting as
well as transferability of findings from the studies given
the cultural diversity of LMICs [42]. Studies with inter-
ventions that aimed to improve early diagnosis in symp-
tomatic patients used surrogate outcomes such as patient
volume and changes in follow-up rates. This requires an
inference on the relationship between these surrogate
outcomes and cancer outcomes such as stage at diagno-
sis and mortality rates. This relationship is not always
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guaranteed to be positive due to contextual factors such
as health system capacity.

Having only identified one study by Bao et al. that
focused on the impact of a public health intervention
on breast cancer inequalities in this review, the inclu-
sion of further evidence collected from HICs pertain-
ing to breast cancer inequalities would have allowed
for comparison of interventions that are effective in
LMICs and those that are effective in HICs, provid-
ing further understanding of the relationship between
study context and interventions. A strength of the
study was the use of multiple databases for the litera-
ture search, including regional indices such as LILACs,
limiting the likelihood of missing relevant studies. A
methodological limitation of this review centres on
the diverse nature of the interventions and outcomes
considered, which did not allow for meta-analysis to
be performed and limited the extent to which the stud-
ies could be integrated and compared in the narrative
review. However, this is also a strength as the review
provides a comprehensive overview of different types of
interventions.

Conclusion

From the identified studies, educational interventions
were found to be effective in improving both screening
attendance and screening uptake. The review highlights
the role played by public health interventions in breast
cancer management and inequalities by extension in
LMICs. Studies identified in this review can be used
to inform policy pertaining to breast cancer inequali-
ties as well as forming a basis for further research in the
form of pilot studies or economic evaluations in simi-
lar research settings. Further research on interventions
specifically aimed at addressing breast cancer inequali-
ties in LMICs should be conducted as only one study
was identified that specifically explored inequality.
Overall, the findings from the systematic review high-
light the importance of early detection in breast cancer
management for low- and middle-income countries.
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