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ABSTRACT

Background. Delays to cancer diagnosis exist, resulting in
worse survival outcomes for many cancers. Interventions
targeting delays and barriers to cancer diagnosis and treat-
ment have been investigated, but mostly in high-income
countries. We conducted a systematic literature review to
identify and characterize the interventions studied across
cancers, within low- and middle-income countries (LMICs).
Methods. This systematic review forms part two of a wider
study examining solutions to delays and barriers in cancer
early diagnosis in LMICs. A comprehensive literature search
was conducted on November 27, 2017, encompassing publi-
shed studies from the preceding 15 years. We extracted
study design, population, and intervention, and reported
outcome measures from each study. Results were pres-
ented by target of interventions (general vs. health care
professionals). A narrative synthesis was used to summarize
intervention efficacy.

Results. Of 10,193 abstracts returned, 25 were included, con-
sisting of studies across World Health Organization geograph-
ical regions, examining breast, cervix, childhood, prostate,
head and neck, and gastric cancers. Altogether, 11 interven-
tion studies targeted the general population, 12 targeted
health care professionals, and 2 targeted both. The majority
(17/25) of studies reported interventions focusing on patient
and diagnosis-related barriers early in the cancer care path-
way. Most studies reported knowledge score as primary out-
come measure (17/25); few (6/25) reported on clinically
relevant measures such as reducing disease stage at presen-
tation or diagnostic time interval. Effectiveness of interven-
tions was demonstrated for some cancers only.
Conclusion. More interventions reporting clinically relevant
measures and using standardized methods and outcomes are
required to improve our ability to effectively improve cancer
early diagnosis in LMICs. The Oncologist 2020;25:e1382–e1395

Implications for Practice: Prior to this study, the extent of intervention literature in cancer early diagnosis in low- and middle-
income countries had not been characterized. This study aimed to outline and characterize interventions across all cancer types
and across all countries. This systematic review demonstrated that interventions have been investigated targeting both the general
population and health care professionals. Furthermore, this review demonstrates that the majority of studies report knowledge as
an outcome measure, rather than clinically significant measures that improve cancer-related outcomes, such as delay intervals or
downstaging of disease. Future interventions should address clinically relevant measures to better assess efficacy of interventions.

INTRODUCTION

Cancers represent a significant burden of disease and are
responsible for approximately one in six deaths worldwide
[1]. In particular, there is a large but poorly documented
cancer burden throughout low- and middle-income

countries (LMICs) that is estimated to be over 70% of global
cancer deaths [1]. In order to effectively address this, the
World Health Organization (WHO) has focused increasing
attention toward the improvement of early diagnosis and
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treatment of cancers to reduce the number of cancer
deaths [2]. It is important to recognize that this strategy
focuses on the early diagnosis and treatment of patients
with symptomatic disease rather than screening programs
among asymptomatic persons.

Early diagnosis of cancer and appropriate treatment
have demonstrated efficacy in reducing cancer deaths for
select cancer types by ensuring that the disease does not
progress to advanced stages at which prognosis is worse
[3]. The study of early diagnosis relies on examining where
delays may occur throughout patients’ cancer diagnosis and
management course [4]. Three phases of the pathway can
be described: (a) patients’ awareness and accessing care;
(b) clinical evaluation, diagnosis, and staging; and (c) access
to subsequent treatment [5]. These phases represent par-
ticular moments at which barriers may exist and delay
patients from being managed promptly before or after a
cancer diagnosis. Examples of barriers include poor health
literacy, poor health service coordination, and limited diag-
nostic or treatment services.

To date, many interventions to effectively address bar-
riers to cancer early diagnosis have been studied in various
settings within the different phases of the cancer care con-
tinuum; however, a majority of these studies have been done
in high-income countries, and it is unknown if these interven-
tions can be applied effectively in LMICs. In this study we sys-
tematically review interventions that address delays in
diagnosis and treatment of symptomatic cancer to summa-
rize published studies from LMICs. This review excluded stud-
ies of cancer screening in asymptomatic individuals.

MATERIALS AND METHODS

This study was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guideline. This systematic review has been registered on
the PROSPERO systematic reviews database
(CRD42017083868). This is the second report from a com-
prehensive systematic review of studies of early diagnosis
of cancers in LMICs. The first report focused on delays and
barriers to early diagnosis [4]. A comprehensive overview of
the search strategy has been presented previously and is
briefly described below.

Inclusion of Studies
This review included any published full-text article that reported
on early diagnosis strategies for any cancer in LMICs. The defini-
tion of LMICs was obtained from the World Bank, based on per
capita gross national income in 2016 [6]. The included articles
were required to contain the following: (a) an intervention or
program implemented that aimed to impact on the timing of
diagnosis of any cancer and (b) at least one reported outcome
measure to describe the efficacy of the studied intervention.
The outcome measure was not limited to any particular type in
order to capture as many relevant studies as possible. Outcome
measures might include improvements in knowledge, stage of
disease at presentation, reduction in delay intervals, or survival.

This search was conducted in English without language
restriction; any article in a language other than English was
translated using a Web-based translation tool [7]. A search

filter for LMICs was adapted from the Cochrane Effective
Practice and Organization of Care. Dates of publication
were restricted to a recent 15-year period (January 1, 2002,
to November 27, 2017) to emphasize the most relevant
data available in this field that reflect the current situation
in countries. Studies that evaluated cancer screening or the
diagnosis of cancer in an asymptomatic population were
excluded to distinguish this review’s focus, early diagnosis,
from cancer screening. Only published original studies were
included for analysis. This review excluded case reports,
comments, letters, conference abstracts, and editorials.

Search Strategy
The search was performed on November 27, 2017, and initi-
ated on Ovid MEDLINE with keywords including “cancer,”
“interval,” “barrier,” “downstaging,” “early diagnosis,” and
“delayed diagnosis” (supplemental online Table 1). The sea-
rch was adapted to the following additional databases: Ovid
EMBASE, Global Index Medicus, CINAHL Ebsco, and the
Cochrane Library (consisting of Cochrane Database of Sys-
tematic Reviews, Cochrane Central Register of Controlled
Trials, Database of Abstracts of Reviews of Effects, Health
Technology Assessment Database, and the National Health
Service Economic Evaluation Database). A manual biblio-
graphic search was additionally performed by examining
references of included articles.

Data Collection
Two independent reviewers, N.R.B. and L.G.Q., screened
the returned abstracts for inclusion eligibility. The eligibility
of each study was independently determined by each
reviewer and then corroborated between the two
reviewers. Disagreements regarding inclusion were resolved
through discussion with a third reviewer, A.M.I. Full-text
articles of each eligible abstract were examined for final
inclusion. Full texts were searched for across three indepen-
dent medical journal libraries. Contacting authors was not
attempted in this review.

Data extracted from each study included study origin,
design, population, cancer type studied, and details relating
to the study intervention and outcomes. The type of inter-
ventions and reported outcomes were classified according
to the three essential steps of early cancer diagnosis as
specified in the WHO Guide to Cancer Early Diagnosis (sup-
plemental online Fig. 1) [2]. These three steps are Step
1, awareness of symptoms and accessing care; Step 2, clini-
cal evaluation, diagnosis, and staging; and Step 3, access to
treatment.

The types of intervention studied were summarized and
presented through a descriptive overview including dura-
tion of the intervention and its target population (health
care professionals or general population), location, and
method. In addition, the type of reported outcome measure
was recorded and classified into the reporting of knowl-
edge, stage of disease, time interval, treatment access, or
other. The primary findings of each study were captured
and summarized, describing the significance and efficacy of
the studied intervention.
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Data Analysis
Because of the wide-scoped nature of this review, the
included studies have varied methodology, study design,
intervention type, target population, and outcome mea-
sures. The significant study heterogeneity limited our ability
to conduct a meta-analysis. The summarized meta-data
have been reported based on WHO region (African Region,
Region for the Americas, Eastern Mediterranean Region,
European Region, South-East Asia Region, and Western
Pacific Region), cancers studied, and study design. A narra-
tive synthesis was conducted according to cancer type to

describe the efficacy of the various interventions, outcomes
reported, and target population (general population or
health care professionals).

Assessment of Study Quality
The quality of each study included was assessed by N.R.B.,
L.G.Q., and A.M.I. using a tool developed by the
U.S. National Heart, Lung, and Blood Institute. Study quality
was grouped into three categories: high, intermediate, or
low quality [8, 9]. Low-quality studies were included
throughout this review in order to capture as many inter-
ventions as possible.

RESULTS

The search of the five electronic databases yielded 10,193
abstracts, of which 1,003 duplicate abstracts were removed
(Fig. 1). Upon review of title and abstract, 8,756 articles
were determined ineligible, and an additional 54 were
excluded because of unavailability of a published full-text
article. Of the 380 full-text articles reviewed, 355 were
determined to be ineligible and excluded because (a) the
study did not assess an intervention to reduce diagnostic
delays in cancer, (b) the study site was in a high-income
country, (c) the study focused on cancer screening, or
(iv) the study was not primary research. In summary,
25 studies were eligible for inclusion.

Of the 25 included studies, 10 were determined to be of
high quality, 13 of average quality, and 2 of low quality.

Characteristics of Studies Included in the Review
Studies included were conducted across all six WHO regions
(Table 1, top). Of the six WHO regions and 18 countries

Figure 1. Flowchart of abstracts and full-text articles reviewed,
January 1, 2002, to November 27, 2017. The original search ret-
urned 10,193 abstracts in total. Only 25 studies met final inclu-
sion criteria and were analyzed in this study.
Abbreviation: GIM, Global Index Medicus.

Table 1. Characteristic of studies included in the review by WHO region and by cancer type

Total number
of studies

Number of
countries

Study design Target population

Randomized
controlled trials Quasi-experimental Cross-sectional

General
population

Health care
professionals

WHO region

AFR 5 5 2 2 1 3 2

AMR 4 4 1 3 0 2 2

EMR 6 3 3 3 0 3 4

EUR 2 1 2 0 0 0 2

SEAR 4 3 3 1 0 2 2

WPR 4 2 1 3 0 3 2

Total 25 18 12 12 1 13 14

Cancers studied

Breast 14 10 10 4 0 7 7

Childhood 4 4 1 3 0 2 2

Othera 3 3 0 3 0 2 1

Multipleb 4 4 1 2 1 2 4

Total 25 18c 12 12 1 13 14
aIncludes prostate, oral, and gastric cancers.
bIncludes at least three types of cancers studied or studies of cancers not specified.
cSum of countries does not add because of different cancer types being studied in same country.
Abbreviations: AFR, African Region; AMR, Region for the Americas; EMR, Eastern Mediterranean Region; EUR, European Region; SEAR,
South-East Asia Region; WHO,World Health Organization; WPR,Western Pacific Region.
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reflected in this review, there was some variation in the
number of studies per region (range: 2–6), and countries
represented per region (range: 1–5; Fig. 2). The WHO region
with the most studies included in this review was the East-
ern Mediterranean Region (n = 6), whereas the WHO Afri-
can Region had the most countries (n = 5) represented.

The majority of included studies focused on interven-
tions addressing one cancer type (21/25, 84%); breast can-
cer was most common (14/25, 56%; Table 1, bottom),
followed by studies of childhood cancer (4/25, 16%). Four
studies examined multiple (at least three cancer types) can-
cers together or cancers in general. Other studies investi-
gated prostate (1), gastric (1), and oral cancers (1).
Childhood cancers included hematological malignancies and
solid tumors such as retinoblastoma, neuroblastoma, and
hepatoblastoma.

The most common study designs used by the included
studies (Table 1) were randomized controlled trials that
compared different interventions (n = 12) and quasi-
experimental studies (n = 12) that assessed pre- and
post-intervention changes. One study used a descriptive
cross-sectional design.

Of 25 studies, 11 targeted the general population,
12 targeted health care professionals, and 2 targeted
both the general population and health care
professionals.

When examined by WHO Guide to Cancer Early Diagno-
sis steps, there was a predominance (19/25) of interven-
tions that addressed barriers in Step 1 (Fig. 3). Most (16/19)
of the interventions targeted the general population and
addressed community engagement, reducing cancer stigma,
and increasing general health literacy. Most (9/12) of the
studies that addressed Step 2 targeted health care profes-
sionals and addressed improved counseling and care, early
referral systems, strengthened diagnostic services, and
improved primary care capacity. None of the included

studies addressed Step 3 of the WHO Guide to Cancer Early
Diagnosis pathway (Fig. 3).

The outcome measure most commonly reported was
knowledge score (Fig. 4), regardless of study design or tar-
get population. There was no consistent knowledge score
adopted; each study reported knowledge using its own indi-
vidually internally validated score. Of the 16 studies that
investigated improvement in knowledge scores, only 2 con-
trolled intervention trials reported knowledge scores of at
least 1 year post-intervention. Other studies reported short-
term change in score [10, 11].

Only a minority of studies reported an outcome mea-
sure bearing clinical significance, such as downstaging dis-
ease or reducing time interval delays. Four studies reported
on reducing stage of disease on presentation, involving
breast, cervical, nasopharyngeal, and childhood cancers
[12–15]. Two studies reported on reducing time to diagno-
sis from symptom onset, whereas another study reported
the median time interval from receipt of specimen to
pathology reporting of final diagnosis [12, 16, 17]. Other
outcome measures included improved treatment access,
increased number of referrals, improved survival or
decreased abandonment rates, and improved detection
rates [13, 18–20].

Interventions Targeting General Population
Altogether, 13 studies targeted the general population, and
most focused on interventions improving knowledge out-
comes (Table 2). Four controlled intervention studies inves-
tigated the benefits of an educational program to improve
women’s breast cancer knowledge [10, 21–23]. Educational
programs included practical examination workshops,
instructional sessions, and audio-visual presentations. The
use of phone texting and pamphlets was also investigated
in one study. All four trials demonstrated significantly

Figure 2. Geographic distribution of studies (n = 25) published by country income level. World map depicting countries of included
studies based on income level and number of studies published.
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improved knowledge scores with the respectively studied
intervention [10, 21–23].

Of the six quasi-experimental studies that examined
interventions to improve knowledge among the general
population, three studies tested lecture and workshop
series to improve breast cancer knowledge, and all demon-
strated significant improvement in knowledge scores
[24–26]. McCree-Hale et al. tested a computer-based educa-
tional intervention for prostate cancer and reported signifi-
cantly improved knowledge of risk factors, symptoms, and

investigations immediately after versus before the interven-
tion (p < .05) [27]. Ali et al. demonstrated an improvement
in knowledge of cancers in general through the use of edu-
cational sessions but reported no change in ability to iden-
tify cancer signs and symptoms [28]. A 32-day mass media
campaign on oral cancers showed that, although awareness
increased significantly, there was no improvement in the
specific knowledge of signs and symptoms of oral cancer
after the intervention [29].

Three studies that targeted the general population mea-
sured lower stage of disease at diagnosis, reduced time
interval to diagnosis, and number of referrals [12–14]. A
comprehensive intervention program in South Africa tested
the effectiveness of educational presentations and a broad
media campaign targeting newspapers and national radio
broadcasts for disease downstaging and improved referral
rates [13]. At 6 years post-intervention, no evidence was
found that the intervention resulted in referrals at earlier
stage disease of any childhood cancer, but there was signifi-
cant increase in new referral rates (p < .001). In Honduras,
Leander et al. reported significantly reduced presentation
retinoblastoma at advanced stages (35% vs. 75%, p = .002)
after implementing an intervention of distributed posters
and flyers at government health clinics, linked to the
national vaccination campaign [12]. However, there was no
reduction in the median diagnostic interval after campaign
implementation (5.5 vs. 7.2 months, p = .6). Devi et al.
investigated in Malaysia an intervention that targeted both
the general population, through poster and pamphlet distri-
bution, and health care professionals, through a 2-day staff
training program [14]. The intervention significantly
reduced late stage presentation of breast (60% vs. 35%,
p < .0001) and cervical (60% vs. 26%, p < .001) but not
nasopharyngeal cancer.

Interventions Targeting Health Care Professionals
Fourteen studies examined interventions targeting health
care professionals, including eight controlled intervention

Figure 3. Number of studies that addressed specific interventions according to the World Health Organization (WHO) Guide to Can-
cer Early Diagnosis steps, by study target population (general population or health care professionals). A total of 13 and 14 studies
focused on targeting the general public and health professionals, respectively. The various steps addressed in the studied interven-
tions have been tabulated, as described in the WHO Guide to Cancer Early Diagnosis. No studies addressed any outcomes listed
under Step 3.
*, Number of studies totals more than 25 because of some studies reporting on more than one intervention.
Abbreviation: HCP, health care professional.

Figure 4. Number of studies by reported outcome measures
and target population (general population or health care pro-
fessionals). The reported outcome measures in included studies
have been represented as absolute and proportional values. A
total of 25 studies (14 targeting health care professionals and
13 targeting general population) were included in this analysis.
Some studies reported multiple outcome measures. Two stud-
ies investigated interventions targeting both health care profes-
sionals and the general population.
*, Includes treatment access, referrals, survival/abandonment,
and detection rate. **, Number of studies totals more than
25 because of some studies reporting on more than one inter-
vention.
Abbreviation: HCP, health care professional.
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studies, five quasi-experimental studies, and one descriptive
cross-sectional study (Table 3). Health care professionals
included doctors, nurses, midwives, dental professionals,
and student health care professionals.

Of the seven studies that examined knowledge as the
primary outcome, five controlled intervention studies dem-
onstrated improvement in knowledge of health care profes-
sionals through video training, presentations, discussions,
role-plays, and learning through the review of academic
papers and booklet material [11, 30–33]. Two quasi-
experimental studies that used audio-visual educational
activities demonstrated significant improvement in knowl-
edge scores for breast cancer [28, 34].

Two studies investigated interventions to lower stage of
disease at diagnosis. Ngoma et al. worked with village navi-
gators for case-finding and showed significant downstaging
of cancers in a Tanzanian village across 3 successive years
(p < .001) [15]. Devi et al. showed that using a staff training
and public awareness campaign led to significant down-
staging of breast and cervical cancers but not of nasopha-
ryngeal cancer [14].

In a controlled trial in Nicaragua, De Angelis et al. inves-
tigated the use of a training program for pediatric oncolo-
gists to improve the median diagnostic interval [16], which
was significantly decreased (20.5 vs. 40 days, p = .0019)
after 3 years of implementation. A Rwanda study reported
on the impact of establishing anatomic pathology labora-
tory services at district hospitals to receive patient tissue
specimen [17] and described the ability to implement and
deliver a service with a median pathology interval of
32 days and the ability to process a median of 72 tissue
specimens per month.

Three studies investigated treatment access, detection
rates, and survival rates. The use of an mHealth smart
phone application alongside upskilling patient navigators
for breast cancer was investigated in Bangladesh in a con-
trolled trial by Ginsburg et al. [18], with the proportion of
patients attending subsequent health care services and
treatment as primary outcome measures. The investigators
reported significant improvements on attendance with the
use of patient navigation (63% vs. 43%, p < .0001) but not
with the mHealth application. A study of gastric cancer in
China demonstrated a significant improvement in the detec-
tion of early gastric cancer (0.7% vs. 0.06%, p < .01) among
endoscopists who underwent the intervention [20]. A multi-
faceted intervention study conducted in Colombia showed
that increasing health care worker capacity and health care
worker education was associated with significant improve-
ment in complete remission survival rates (p = .005) and
reduced treatment abandonment rates (p < .001) among
patients with acute lymphoblastic leukemia [19].

DISCUSSION

To our knowledge, this is the first systematic literature
review of public health interventions to improve earlier can-
cer diagnosis across LMICs. Despite the limited number of
published studies, we identified studies that yielded
evidence-based strategies to improve early detection of
cancer in Steps 1 and 2 of the WHO Guide to Cancer Early

Diagnosis steps. The small number of published studies and
limited number of LMICs represented highlight the urgent
need for research on effective interventions to improve
cancer early diagnosis in LMICs.

Although a variety of strategies have been reported in
the literature reviewed, the majority of interventions
employed approaches addressing health literacy through
the use of lectures, presentations, or workshops. The
reported significant improvements in knowledge scores
reveal some important findings and caveats. Firstly, publica-
tion bias may exist in the reporting of the study results, as
we found an absence of published studies that reported
limited or no effect of the educational intervention tested.
Secondly, each study reported different knowledge scores,
but all demonstrated significant improvement in different
domains, such as general awareness, awareness of cancer
risk factors, or disease signs and symptoms. The heteroge-
neous reporting of measures of knowledge impedes the
interpretation of the most effective or externally valid inter-
ventions. Finally, the lack of long-term post-intervention
measurements of knowledge across studies likely reflects
an overstatement of the impact of the interventions stud-
ied; most studies tended to measure outcomes immediately
or soon after the intervention. At best, two studies included
in this review reported knowledge scores measured at
1 year after program implementation. Future studies that
measure long-term change or retention of knowledge
scores are needed to document impact. The use of health
promotion campaigns through posters and flyers aimed at
the general population reported varying efficacy in reducing
stage of disease. Significant improvements were seen in
programs for cancers of the breast and cervix but not of the
nasopharynx. Childhood cancers were inconsistently down-
staged in two studies: one demonstrated significantly
reduced extraocular disease, but another study did not
show increased referrals at earlier stages of disease [12,
13]. Although study designs varied substantially and the
number of studies was small, the implementation of public
awareness programs may be beneficial in reducing late
stage of disease at presentation for some cancers, particu-
larly those with screening recommendations for asymptom-
atic individuals.

Training interventions to improve clinical skills of health
care professionals were shown to improve time to diagno-
sis, treatment access, increased detection rates, and patient
survival rates. Employed in studies of a range of cancer
types, the upskilling of pediatric oncologists for childhood
cancers, endoscopists for gastric cancers, community
patient navigators for breast cancers, and organized pro-
grams for specimen transport and pathology review all
demonstrated consistent improvements in measured out-
comes. Although it is difficult to draw conclusions because
of potential publication bias and heterogeneity in study
design and methods, these findings reflect the important
role of interventions that focus on upskilling health care
professionals in LMICs.

The use of different outcome measures in studies com-
plicated the interpretation of study results and definition of
an effective intervention. Although knowledge scores have
been widely reported, these are not measures that directly
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translate to improved clinical outcomes. Alternatively,
reporting reduced time intervals suggest a direct benefit of
the intervention for leading to earlier diagnosis of cancers.
Measuring the number of patients referred to further treat-
ment is also another indicator of improved earlier diagnosis,
in which greater access means more patients may undergo
investigation for cancers. The reporting of disease down-
staging is a strong indicator of reducing the number of pre-
sentations of advanced cancers and, with appropriate
treatment, reduced mortality. Future intervention studies
should measure outcomes that are clinically relevant, such
as downstaging of disease at diagnosis or improved and
timely access to health care services. However, it is recog-
nized that these studies require longer patient follow-up
and the availability of pathologic services.

Surprisingly, none of the included study interventions
reviewed addressed Step 3 of the WHO Guide to Cancer Early
Diagnosis steps: access to treatment. Possible explanations
for the lack of such studies may include difficulty in measur-
ing treatment availability, financial access, and issues with
care communication. Another possible explanation may be
that our literature search did not focus on these terms. Stud-
ies with clinically relevant indicators, such as downstaging or
reducing time interval, may be reported in studies different
from those examining interventions to improve treatment
availability or affordability. Our review highlights the critical
need for studies that address Step 3 of the WHO guidelines in
LMICs to better understand and ensure high quality and
affordable cancer treatment accessibility.

Because of the significant variation among studies
reviewed, we were unable to directly compare intervention
efficacy across different cancer types. However, some insight
may be gained from the study by Devi et al. that reported sig-
nificant improvement in downstaging of breast and cervical
but not of nasopharyngeal cancers as a result of both public
awareness campaign and health worker training [14]. These
findings, although from one study, suggest (a) interventions
that combine targeting both the general public and health
care workers may be more effective, particularly for cancers
with screening recommendations, and (b) interventions should
be tailored to a specific cancer type, rather than all cancer
types. The intervention may be less useful for cancers that are
less easily recognized, even in Malaysia, where subgroups of
the population are at higher risk of nasopharyngeal cancer.

Our review has a number of limitations, mainly resulting
from the heterogeneity of the studies reviewed. Firstly, nearly
half of the studies reviewed used the quasi-experimental
study design. These studies are limited because of potential
selection bias, uncontrolled confounding, and limited external
validity. Randomized controlled intervention studies are less
likely to be affected by these biases. Although we have
attempted to summarize the different types of interventions,
cancer types, target populations, and outcome measures, the
findings of this review are difficult to generalize to other
LMICs that have not been included in this review. Given that
our previously reported systematic review found over
300 studies reporting delays and barriers to cancer early diag-
nosis in LMICs, we were surprised that only 25 of these stud-
ies tested interventions to address delays and barriers [4]. As
with other reviews of the published literature, our study may

be susceptible to publication bias, as nonefficacious interven-
tions were likely not published and therefore not included in
our review. Although our search strategy did not specifically
include “intervention,” we believe all relevant studies were
captured, as the included search words “delays” and “bar-
riers” reflect the targets for these interventions. The limited
number of studies, interventions, and cancer types reveals a
serious deficiency in available evidence on effective interven-
tions to address barriers to cancer early diagnosis in LMICs.
Our review included only papers published in or prior to
November 2017, as we aimed to investigate the landscape
for early cancer diagnosis research prior to the release of the
updated WHO Guide to Cancer Early Diagnosis in 2017. Our
study excluded interventions that focused primarily on
screening of asymptomatic individuals in order to identify
research in line with WHO’s recommendations on early diag-
nosis and treatment of cancer in LMICs. This may have limited
our ability to study the effect of screening interventions that
may have had a component of community awareness and
education. Nevertheless, this review highlights that much-
needed attention must be drawn toward the study of inter-
ventions in LMICs that use standardized methods, outcome
measures, and control of potential biases.

In summary, our review showed that intervention stud-
ies aimed at increasing health literacy should measure long-
term post-intervention outcomes using externally validated
scoring systems. We found that health promotion cam-
paigns in the general population combined with training of
health care workers may be effective in downstaging some
cancers, particularly for cancers with screening recommen-
dation. Although some interventions targeting health care
workforce upskilling showed significant improvement in a
range of outcomes, more studies that measure and report
clinically relevant outcomes are needed. Our review high-
lights the paucity and urgent need for research across inter-
vention types, study populations, and cancer types to
identify effective interventions to overcome barriers to can-
cer early diagnosis, particularly studies that address treat-
ment accessibility and affordability in LMIC.

CONCLUSION

This review describes published interventions for improving
cancer early diagnosis in LMICs, with most interventions
using educational campaigns and focusing on breast cancer.
There is urgent need for research conducted in more LMICs,
cancer types, types of interventions, and especially studies
that address treatment access and affordability.
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