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ABSTRACT

Background. Advanced stage presentation of patients with is
common in low- and middle-income countries (LMICs). A com-
prehensive analysis of existing delays and barriers in LMICs
has not been previously reported. We conducted a systematic
literature review to comprehensively outline delays and bar-
riers to identify targets for future interventions and provide
recommendations for future research in this field.
Materials and Methods. Multiple electronic databases were
searched using a standardized search strategy. Eligible articles
were of any language, from LMICs, and published between
January 1, 2002, and November 27, 2017. Included studies
reported cancer care intervals or barriers encountered. Inter-
vals and associated barriers were summarized by cancer type
and geographical region.
Results. This review included 316 study populations from
57 LMICs: 142 (44.9%) studies addressed time intervals, whereas
214 (67.7%) studies described barriers to cancer diagnosis. The

median intervals were similar in the following three stages
of early diagnosis: (a) access (1.2 months), (b) diagnostic
(0.9 months), and (c) treatment (0.8 months). Studies from
low-income countries had significantly longer access inter-
vals (median, 6.5 months) compared with other country
income groups. Patients with breast cancer had longer delay
intervals than patients with childhood cancer. No significant
variation existed between geographic regions. Low health lit-
eracy was reported most frequently in studies describing bar-
riers to cancer diagnosis and was associated with lower
education level, no formal employment, lower income, and
rural residence.
Conclusion. Early diagnosis strategies should address barriers
during all three intervals contributing to late presentation in
LMICs. Standardization in studying and reporting delay inter-
vals in LMICs is needed to monitor progress and facilitate com-
parisons across settings. The Oncologist 2019;24:e1371–e1380

Implications for Practice: This review draws the attention of cancer implementation scientists globally. The findings high-
light the significant delays that occur throughout the cancer care continuum in low- and middle-income countries and
describe common barriers that cause them. This review will help shape the global research agenda by proposing metrics
and implementation studies. By demonstrating the importance of standardized reporting metrics, this report sets forth addi-
tional research and evidence needed to inform cancer control policies.

INTRODUCTION

Worldwide, it is estimated that 9.6 million people die from
cancer annually, with 70% of these deaths occurring in low-
and middle-income countries (LMICs) [1]. Cancer is now

responsible for approximately 1 in 6 deaths globally, and the
number of deaths continues to increase, particularly in LMICs.
The higher proportion of patients with cancer in LMICs who
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have advanced stage disease at the time of diagnosis has led
to a greater case fatality rate in LMICs compared with high-
income countries (HICs) [2].

The promotion of early diagnosis and access to treatment
of cancer is a pillar of any country’s comprehensive cancer
control strategy. For example, patients with breast cancer who
spend more than 3 months between symptom development
and treatment have a 12% increased 5-year mortality rate
compared with patients who waited less than 3 months [3].
Although questions remain on whether increased time to
diagnosis and treatment of symptomatic cancer is consistently
associated with poorer outcome, there is general acceptance
in the value of early or timely cancer diagnosis. A large sys-
tematic literature review examined this question and con-
cluded that there is evidence to support earlier diagnosis
being associated with earlier stage diagnosis and improved
survival for breast, colorectal, head and neck, testicular can-
cers, melanoma and, to a lesser extent, for pancreatic, pros-
tate, and bladder cancers [4].

In 2017, the World Health Organization (WHO) published
the WHO Guide to Cancer Early Diagnosis to support the
strengthening of early diagnosis programs around the world
[5]. The document outlined cancer early diagnosis into three
sequential steps: access to care, evaluation of disease, and
access to subsequent treatment [5]. Each of these steps corre-
sponds to an interval: presentation, diagnosis, and treatment,
respectively. This provides a clear framework for cancer control
programs to systematically address barriers that may impede
timely cancer care at each step (supplemental online Fig. 1).

Prior to designing effective interventions that promote
early diagnosis and access to treatment, it is necessary to
understand current delays and barriers to timely care. The
extent of varied time intervals in cancer diagnosis for different
cancers and settings in LMICs is not well established. Further-
more, studies to date in LMICs have reported variable indica-
tors that has limited comparison across sites [6]. Barriers to
early diagnosis have been predominantly studied in HICs,
where barriers such as poor health literacy have been associ-
ated with delays in presentation and diagnosis of symptomatic
cancer (supplemental online Fig. 2) [7, 8]. Currently, it is
unknown if these findings are translatable to LMICs.

Although research on delays in cancer care and their
barriers have been reported in select LMICs, such informa-
tion has not been collated and synthesized in a standard-
ized cancer early diagnosis framework. A thorough review
of data from LMICs allows for analysis of the overall land-
scape of delays in cancer diagnosis and access to treatment.
Comparisons among LMICs by cancer types also allows for
the identification of deficient research fields that exist. Pre-
vious literature reviews have been limited to single cancer
types or specific geographical regions [9, 10].

In this review, we conducted a systematic literature
review aiming to (a) provide a comprehensive overview of
existing cancer care intervals and barriers reported in cur-
rent literature to identify targets for future interventions
and (b) critique current reporting methods in literature
from LMICs while providing recommendations for reporting
of delays and barriers in future research. A baseline of can-
cer presentation, diagnosis, and treatment intervals and
delays by cancer type studied will be described, as well as

the common barriers that result in delays in cancer diagno-
sis. These findings will ultimately inform future research in
cancer early diagnosis by identifying limitations in current
literature and targets for intervention.

MATERIALS AND METHODS

This study was conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guideline. This systematic review has been registered on the
PROSPERO database (CRD42017083868).

Inclusion
We included any full text article that addressed delays in
early diagnosis of any cancer, describing studies conducted in
low-, lower-middle-, or upper-middle-income countries (col-
lectively designated as LMICs), as defined by the World Bank
based on per capita gross national income in 2016 [11]. Stud-
ies were required to contain either (a) defined or reported
delay intervals in the diagnosis of any symptomatic cancer or
(b) reported predictive factors or barriers that delayed early
diagnosis of any symptomatic cancer.

Search for published reports was conducted in English,
with no language restriction on published reports. Any article
in a language other than English was translated using a web-
based translation tool [12]. Searches were limited to studies
conducted in LMICs. A search filter for LMICs was adapted
from the Cochrane Effective Practice and Organization of Care,
limiting each search to relevant studies. Date of publication
was 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 coun-
tries. 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 screening.
Only published original studies were included for analysis
(Fig. 1). A full list of inclusion and exclusion criteria is pres-
ented in supplemental online Table 1a.

Search
The search was performed on Nov 27, 2017, and initiated on
Ovid MEDLINE with keywords including “cancer,” “interval,”
“barrier,” “downstaging,” “early diagnosis,” and “delayed diag-
nosis” (supplemental online Table 1B). We refined our search
by adapting search terms from previous relevant literature
and through consultation with WHO librarians. The search
was adapted to Ovid EMBASE, Global Index Medicus, CINAHL
EBSCO, and the Cochrane Library (consisting of Cochrane
Database of Systematic 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 sea-
rch was performed by examining bibliographies of included
articles to identify relevant articles not captured in our data-
base searches, using a “snowballing” approach [13].

Data Collection
The initial returned results were collated onto a spreadsheet.
Two independent reviewers, N.B. and L.Q., screened abstracts
for eligible studies. Each reviewer independently recorded
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eligible studies on the spreadsheet. Any disagreement regard-
ing eligibility was resolved through discussion between the
two reviewers and a third reviewer, A.I. After obtaining the
full text of eligible studies, N.B. and L.Q. collectively inspected
full texts for studies suitable for final inclusion. Relevant study
data were abstracted onto a separate spreadsheet, with both
N.B. and L.Q. reviewing all entered data for accuracy.

Information extracted on studies included details on coun-
try andWHO region in which the study was conducted, country
income-level, study aim, methods, study population character-
istics, study design (cross-sectional, qualitative, controlled inter-
vention, cohort study, case series, pre- and post studies, or case
control studies), tumor anatomical site, and results describing
interval duration, predictive factors of delay, or barriers to can-
cer diagnosis. The WHO regions include African region (AFR),
American region (AMR), East Mediterranean region (EMR),
European region (EUR), Southeast Asian region (SEAR), and
Western Pacific region (WPR). Details of the reported interval
delays and barriers by type were recorded and compared with
the framework described by the WHO Guide to Cancer Early
Diagnosis [5] (supplemental online Figs. 1 and 2).

The types of intervals studied were summarized with
descriptive statistics, according to time interval reported
and measurement unit of delay interval used. These data
were subanalyzed by type of cancer and country income-
level. These intervals were compared by interval type, coun-
try income-level, and cancer type, using statistical t tests.

The types of barriers reported were summarized and
presented as a frequency table. The barriers were com-
pared according to cancer type, country income-level, and
study design (qualitative or quantitative).

Interval Definitions
Because of their commonly reported frequency, the main
types of intervals analyzed were (a) time from symptom(s)
onset to presentation to the health system or health profes-
sional (first contact point; presentation interval), (b) time
from presentation to confirmed diagnosis (diagnostic inter-
val), and (c) time from confirmed diagnosis to commencing
treatment (treatment interval). As we expected different
time definitions of delay intervals across the included stud-
ies and different cancer types, we did not define delays as
greater than a certain number of days.

Assessment of Study Quality
The quality of each study included in the review was assessed
by N.B., L.Q., and A.I. and focused on participant selection
bias, measurement bias, and control for confounding. Assess-
ment of quantitative studies employed a tool developed by
the U.S. National Heart, Lung and Blood Institute, whereas
assessment of qualitative studies employed a tool from the
Critical Appraisal Skills Programme [14, 15]. Study quality was
grouped into three categories (high, intermediate, or low).
Low quality studies were included in the Figure 2 heat map
and supplemental online Table 4 but excluded from other
analyses.

Data Analysis
Because of the heterogeneity in the data, smaller subanalyses
were conducted using pooled data from studies that presented

comparable data. Otherwise, a narrative synthesis was used to
summarize the main findings. Descriptive statistics were calcu-
lated using Stata SE version 12 (StataCorp, College Station, TX).
All studies included in the review were geographically mapped
using R-3.4.0 (https://www.R-project.org/). The Wilcoxon rank
sum test or the unpaired t test was used to test for differences
in median interval lengths by cancer type and country income-
level. The chi-square test statistic was used to evaluate differ-
ences in proportions of reported barriers by study design. All
reported p values are two sided.

RESULTS

The search of six electronic databases yielded 10,193
abstracts, of which 1,003 duplicate abstracts were removed
(Fig. 1). Upon review of title and abstract, a total of 8,756
articles were determined ineligible, and an additional 54 were
excluded because a published full text could not be found.
After review of full texts and the manual addition of 58 biblio-
graphic references, 301 manuscripts were finally included,
with 316 study populations described. The primary reasons
for article exclusion were (a) study did not assess barriers or
intervals of care, (b) study site in HICs; (c) study focused on
screening, or (d) study was not primary research. Upon study
quality assessment, 189 were determined to be of high qual-
ity, 121 of intermediate quality, and 6 of low quality.

The geographical distribution of included studies revealed
a widespread representation of LMICs across all six WHO
regions (Fig. 2, supplemental online Table 2). Of the 57 LMICs
represented, 14 were low-income, 20 were lower-middle
income, and 23 were upper-middle income countries. Among
countries that had at least one study included, there was a
median of two (range, 1–32) studies published per country.
The number and proportion of LMICs within each WHO
region that had at least one study included in this review
were 21 (44%) in AFR, 10 (40%) in AMR, 9 (43%) in EMR,
5 (26%) in EUR, 8 (73%) in SEAR, and 4 (20%) in WPR.

After excluding the six low-quality publications, the review
included 96 studies addressing time intervals, 168 studies
addressing barriers to cancer diagnosis, and 46 studies
addressing both (Table 1). Subsequent analyses of interval dura-
tion included 142 studies and analyses of barriers to cancer diag-
nosis included 214 studies. Overall, themost frequently reported
studies included in our review were cross-sectional in design
(n = 260, 84%), conducted in upper-middle-income countries
(n = 160, 52%), and focused on breast cancer (n = 127, 41%).
Common cancers reported differed byWHO region; for example,
AFR contributed 21 cervical cancer studies but only two head
and neck cancer studies (supplemental online Table 3).

Time Intervals to Cancer Diagnosis
Altogether, 142 studies assessed one or more interval along
the patient pathway to access cancer diagnosis and treatment
(Table 2). The presentation interval (time from symptom
onset to presentation to a health care professional) was most
frequently reported among all cancer types (n = 113, 80%).
Fewer studies reported on intervals within the health care
system after patient presentation, with 45 (32%) reporting on
the diagnostic interval (time from first presentation to a
health care professional to confirmed diagnosis) and 28 (20%)
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studies reporting on the treatment interval (time from con-
firmed diagnosis to commencement of treatment). This was
especially apparent among studies of breast cancer and those
conducted in low-income countries (LICs) (Table 2).

The included studies used different metrics to measure
delay intervals. The median interval in months was the most
common metric reported (supplemental Table 4). However,
80 (33%) of the 246 intervals described in all studies that exam-
ined presentation, diagnostic, and treatment intervals reported
a mean interval, despite its susceptibility to influence by out-
liers. This susceptibility was highlighted by the 18 studies that
reported bothmedian andmean presentation intervals. Among
these studies, the mean interval was significantly greater than
themedian (5.45 vs. 2.05months, p = .0002).

Median interval duration was analyzed by cancer type
and country income-level (Table 3). Studies of childhood
cancers reported substantially shorter median presentation
interval (0.5 months) compared with studies of breast can-
cer (2.2; p = .0244) and to all other adult cancers combined
(2.0; p = .0097; Table 3). The diagnostic and treatment
intervals were also shorter for childhood cancers compared

with those of breast and other cancers combined, but these
differences were not statistically significant.

Upon analysis of the median interval length by country
income-level (Table 3, supplemental online Fig. 3), LICs had sig-
nificantly longer presentation intervals (6.5 months) compared
with either lower-middle income (1.4, p = .0269) or upper-mid-
dle-income countries (1.0, p = .0056). Neither the diagnostic
nor treatment interval were significantly different between LICs
and lower-middle-income or upper-middle-income countries.

Barriers to Cancer Early Diagnosis
In total, 214 studies reported on nine categories of barriers to
early diagnosis of cancer (Table 4). Studies examined health lit-
eracy for either the general community or health care profes-
sionals and reported knowledge of signs and symptoms, risk
factors, and navigating health care services. Cancer stigma con-
sisted of examining fear, shame, and embarrassment of cancer
diagnoses from the patient to their family or community. Access
to primary care included inability to obtain appointments with
a health care professional and lack of transportation. This reso-
nated with access to diagnostics and geographical limitations to

10,193 abstracts searched:
3,696 MEDLINE
5,209 EMBASE
631 GIM
46 CINAHL
611 Cochrane

- 1,003 duplicates removed

8,756 abstracts determined to not meet 
inclusion criteria upon review of title 

and abstract 

434 abstracts screened as eligible

Unable to locate full text for 54 
abstracts 

380 studies with full text articles reviewed

316 studies met final inclusion criteria

122 studies determined to not meet 
inclusion criteria upon review of the 

full text 

58 additional studies from 
bibliographies

Figure 1. Study selection flowchart. The original search returned 10,193 abstracts in total. Only 316 studies met final inclusion
criteria and were analyzed in this study.
Abbreviation: GIM, Global Index Medicus.
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treatment. Inaccurate diagnoses were often described as false
reassurance given by health care professional, delaying eventual
treatment. Poor coordination of care consisted of patients who
were lost to follow-up after diagnosis or were not promptly
referred for ongoing treatment. Financial barriers consisted of
lacking health insurance and inability to afford imaging or sub-
sequent treatment. Finally, sociocultural barriers included
obstructive behavior from dominant family members, as well as
opposition to opposite-gender examinations (i.e., male physi-
cians performing breast examinations).

Qualitative studies examining barriers generally consisted
of smaller sample sizes and involved either randomly or pur-
posely selected individuals undergoing focus group interview
sessions used open-ended questioning. Qualitative studies
tended to identify more barriers than quantitative studies,
using predesigned questionnaires developed by the authors.
A total of 97 cross-sectional studies quantitatively examined
health literacy alone. These included sample sizes ranging
from 35 to 122,058; convenient samples were often obtained
for smaller sizes, and cluster sampling was used for larger
sample populations. These questionnaires that often exam-
ined knowledge, awareness, risk factors, symptoms, investiga-
tions, and management were also employed for studies of
health care professionals.

Health literacy was the most frequently reported barrier
(n = 186, 87%), regardless of cancer type. The least frequently
reported barrier was limited access to diagnostics [22] (10%).
With the exception of health literacy, all other barriers were
more frequently reported by studies of childhood cancers
compared with other cancers. There was no obvious differ-
ence in barriers reported by country income-level (Table 4).

Of the 186 studies that reported health literacy, 64 pres-
ented factors significantly associated with cancer knowledge
using univariate or multivariate linear regression (Table 5). All
studies reported significance using a cutoff value of p < .05.
Factors positively associated with greater health literacy were
more years of formal education, having formal employment,
increased income, urban residence, and a personal or family
history of cancer. Age, sex, and marital status were reported
as being not significantly associated with increased level of
health literacy (Table 5).

DISCUSSION

This systematic review describes the current landscape of
delays in presentation, diagnostic, and treatment, and the
barriers to cancer care in LMICs. It presents the largest sam-
ple of published studies to date, investigating cancer care
intervals and barriers in LMICs, with the largest number of
cancer types and range of countries. The review described
the published literature by cancer type, geographic region,
country income-level, and detailed subgroup analyses of
delay duration by type of interval, barriers to care, and fac-
tors associated with cancer knowledge.

This review demonstrates that delays are common during
every step of the cancer care continuum, across cancer types
and country income-levels. Although a fixed cutoff value for
defining delays was not employed within our study, our find-
ings feature values that may be compared among cancer
types and country income-levels. This decision was made in
accordance to recommendations to encourage analysis of con-
tinuous time interval data rather than dichotomized groups

Figure 2. Heat map of studies included in systematic review by country in which study was conducted. Colors in map represent the
number of studies included in the review by country: countries in gray are high-income countries (excluded from review); countries
in white are low-, lower-middle, or upper-middle income countries with no published study included in the review.
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[6]. It may be noted that a target of 30 days per interval has
generally been used in cancer program planning [16].

Our review illustrates that, in LMICs, although more studies
report on the presentation interval, the duration of the presen-
tation, diagnostic, and treatment intervals are not substantially
different from one another, highlighting the need to address
delays at all steps in the patient pathway. This has significant
policy implications: focusing on one strategy, such as increasing
awareness, without addressing others may not significantly
reduce overall delays. As a comparator with HICs, reported
intervals for cancers amenable to early diagnosis interventions
in Denmark have been recently described as median 9 days for

presentation and 34 days for the diagnostic interval, for 13,921
and 20,195 patients analyzed, respectively [17]. This demon-
strates a substantially reduced presentation interval compared
with LMICs but a comparable diagnostic interval. In essence,
presentation intervals may potentially be influenced more by
country income-level.

Patient presentation intervals are significantly longer in
LICs. However, our analysis is limited by the small number of
studies from LICs (n = 3 for diagnostic interval and n = 0 for
treatment interval). These findings suggest that studies focus-
ing on diagnostic and treatment delays in LICs are profoundly
needed, and targeted programmes that address health literacy,

Table 1. Basic information on the 310 studies that were high or medium quality

Study Content
Delay intervals
(n = 96), n (%)

Barriers to care
(n = 168), n (%)

Delay intervals and
barriers to care
(n = 46), n (%)

Total (n = 310),
n (%)

WHO region

AFR 12 (12.5) 53 (31.5) 19 (41.3) 84 (27.1)

AMR 28 (29.2) 17 (10.1) 5 (10.9) 50 (16.1)

SEAR 12 (12.5) 33 (19.6) 10 (21.7) 55 (17.7)

EUR 12 (12.5) 18 (10.7) 1 (2.2) 31 (10.0)

EMR 15 (15.6) 30 (17.9) 6 (13.0) 51 (16.4)

WPR 17 (17.7) 17 (10.1) 5 (10.9) 39 (12.6)

Study design

Cross-sectional 84 (87.5) 138 (82.1) 38 (82.6) 260 (83.9)

Qualitative 0 (0) 28 (16.7) 0 (0) 28 (9.0)

Controlled intervention 1 (1.0) 0 (0) 0 (0) 1 (0.3)

Cohort study 6 (6.3) 0 (0) 3 (6.5) 9 (2.9)

Case series 5 (5.2) 1 (0.6) 4 (8.7) 10 (3.2)

Pre- or postintervention study 0 (0) 1 (0.6) 0 (0) 1 (0.3)

Case control 0 (0) 0 (0) 1 (2.2) 1 (0.3)

Sample size

Median (IQR) 197.5 (87.0–341.0) 290.5 (111.0–533.5) 126.5 (68.0–201.0) 201 (91.0–419.0)

Range 26–4,940 5–122,058 12–1,106 5–122,058

Country income

Low 5 (5.2) 23 (13.7) 4 (8.7) 32 (10.3)

Lower-middle 26 (27.1) 65 (38.7) 27 (58.7) 118 (38.1)

Upper-middle 65 (67.7) 80 (47.6) 15 (32.6) 160 (51.6)

Cancer studied

Breast 35 (36.5) 67 (39.9) 25 (54.4) 127 (41.0)

Cervical 5 (5.2) 35 (20.8) 0 (0) 40 (12.9)

Childhood 22 (22.9) 8 (4.8) 12 (26.1) 42 (13.6)

Colorectal 3 (3.1) 3 (1.8) 2 (4.3) 8 (2.6)

Lung 6 (6.3) 1 (0.6) 1 (2.2) 8 (2.6)

Head and necka 16 (16.7) 17 (10.1) 2 (4.3) 35 (11.3)

Prostate 0 (0) 6 (3.6) 0 (0) 6 (1.9)

Otherb 7 (7.3) 5 (3.0) 1 (2.2) 13 (4.2)

All cancer 2 (2.1) 15 (8.9) 0 (0) 17 (5.5)

Multiple cancers 0 (0) 11 (6.5) 3 (6.5) 14 (4.5)
aHead and neck cancers include oral, laryngeal, and esophageal.
bCancer type and number of studies listed in supplemental online Table 5.
Abbreviation: AFR, African region; AMR, American region; EMR, East Mediterranean region; EUR, European region; IQR, interquartile range;
SEAR, Southeast Asian region; WPR,Western Pacific region.
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cancer stigma, and access to primary care should be prioritized
in LICs. Similarly, comparisons across cancer types may also be
useful to highlight where interventions are needed for certain
cancers and where lessons can be learned from studies of
other cancers. For example, there are longer time durations
observed in all intervals for breast cancers compared with
childhood cancers. Although the number of studies is limited,
there may be opportunities to learn about successful interven-
tions that decrease diagnostic and treatment intervals in pedi-
atric care settings.

We found considerable heterogeneity in the metrics used
by studies to describe the duration of intervals in the cancer
care pathway. Although overall the most commonly reported

interval is the median, a substantial number of studies report
intervals using means. Our analysis of the subset of studies
reporting median interval durations, although limited by the
number of observations, is justified and informative based on
allowing for high-level comparisons across studies, cancer
types, and country income-level. Interpreting mean intervals,
however, should be attempted cautiously, owing to their sus-
ceptibility to be skewed by outliers. This is highlighted in the
comparison of the 18 studies that reported both a median
and mean presentation interval, demonstrating the reported
mean intervals were consistently longer than the median
interval, where a few patients with long presentation interval
affected the overall statistic. This suggests that vulnerable

Table 2. Number of studies by type of interval, cancer type, and income-level of country in which study was conducted

Type of interval na Presentation, n (%) Diagnostic, n (%) Treatment, n (%)

By cancer type

Breast cancer 60 52 (46.0) 15 (33.3) 10 (35.7)

Childhood cancer 34 25 (22.1) 14 (31.1) 3 (10.7)

Other cancersb 48 36 (31.9) 16 (35.6) 15 (53.6)

Total 142 113 45 28

By country income-level

Low income 9 9 (8.0) 3 (6.7) 0 (0)

Lower-middle income 53 44 (38.9) 15 (33.3) 9 (32.1)

Upper-middle income 80 60 (53.1) 27 (60.0) 19 (67.9)

Total 142 113 45 28
aMany studies assessed more than one interval in the cancer care continuum.
bComplete list of other cancers in supplemental online Table 5.

Table 3. Number of studies and median delay in months (IQR) by type of interval, cancer type, and country income-level

Cancer Studied Presentation n, median (IQR) Diagnostic Treatment

Total 54, 1.2 (0.5–2.9) 31, 0.9 (0.6–2.8) 18, 0.8 (0.3–2.2)

Breast cancer 18, 2.2 (0.4–5.0) 9, 4.0 (0.9–5.0) 8, 1.0 (0.6–1.2)

Childhood cancer 19, 0.5 (0.3–2.0) 12, 0.8 (0.6–1.4) 2, 0.07 (0.03–0.1)

Other cancersa 17, 2.0 (1.0–2.8) 10, 1.0 (0.3–2.0) 8, 1.4 (0.4–3.2)

p value BC/CCb .0244 .0329 .0361

p value CC/otherb .0097 .9211 .0367

p value BC/otherb .7913 .1649 .7522

p value total presentation/diagnosticc .4862

p value total diagnostic/treatmentc .1041

p value total presentation/treatmentc .1401

Country income-level Presentation n, median (IQR) Diagnostic Treatment

Total 54, 1.2 (0.5–2.9) 31, 0.9 (0.6–2.8) 18, 0.8 (0.3–2.2)

Low income 6, 6.5 (2.2–12.0) 3, 0.6 (0.3–5.0)

Lower-middle income 16, 1.4 (0.4–3.0) 10, 0.9 (0.6–1.9) 6, 0.63 (0.1–3.4)

Upper-middle income 32, 1.0 (0.5–2.0) 18, 1.4 (0.7–4.7) 12, 0.9 (0.5–1.7)

p value L/LMb .0269 .7350

p value L/UMb .0056 .3657

p value LM/UMb .7342 .3879 .7075
aOther cancer types were examined as a combined group due to the limited number of studies of individual types of cancer. Complete list is
located in supplemental online Table 5.
bp value comparing difference in median delay using Wilcoxon rank sum test.
cp value comparing difference in median delay using unpaired t test.
Abbreviations: BC, breast cancer; CC, childhood cancer; IQR, interquartile range; L, lower; LM, lower-middle; UM, upper-middle.
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populations are subjected to prolonged intervals in accessing
treatment. Furthermore, although the median of the median
intervals for LMICs was approximately 1 month per interval,
the interquartile ranges demonstrates that there is significant
variability with some studies reporting median intervals of
more than 4 months. Better understanding the differences
between subpopulations in one study and populations
between studies is an important research priority for targeted
strategies.

To that end, our analysis of barriers to cancer care iden-
tifies particularly vulnerable groups at risk of delays, includ-
ing patients who report lack of formal education, lack of
formal employment, and rural residency. These findings
emphasize the role of addressing social determinants which
are essential to increasing cancer knowledge, improving
cancer outcomes, and strengthening engagement with the
health sector [18].

Setting a Research Agenda
From our review of all eligible peer-reviewed journal articles
that describe delays in cancer care in LMICs and barriers that
cause them, we have identified gaps in current knowledge

and the need for further research. We propose three recom-
mendations to guide the research agenda in LMICs.

Firstly, the recently published WHO Guide to Cancer Early
Diagnosis outlines a framework for the reporting of cancer
delay intervals [5]. The delay findings presented here indicate
that cancer systems should emphasize the reporting of
medians as they are less subject to the effect of outliers. Our
review is the first to demonstrate its utility across cancer types
and specifically in LMICs [19]. This review advises standardiza-
tion of study reporting to allow for better data interpretation
across studies [5].

Secondly, our review demonstrates no significant differ-
ences in reported duration among the different intervals
across cancer types in LMICs. However, there is a significant
inequality in the number of studies that focused on barriers
to cancer diagnosis or treatment, compared with studies of
barriers to patient presentation. The lack of studies on fac-
tors associated with delays after patients present to the
health care system should drive research examining health
system barriers to access treatment. Future studies of bar-
riers may also consider inclusion of qualitative or mixed
methods to capture a wider range of barriers identified by
patients with cancer and health care providers. As described

Table 4. Number of studies and proportion that reported on barriers to care by cancer and country income-level

Barrier examineda

Breast
(n = 92),
n (%)

Cervical
(n = 35),
n (%)

Childhood
(n = 20),
n (%)

Head and
neck (n = 19),
n (%)

Other,b

(n = 48),
n (%)

Low income
(n = 27),
n (%)

LM
(n = 92),
n (%)

UM
(n = 95),
n (%)

Total
(n = 214),
n (%)

Health literacy 81 (88.0) 32 (91.5) 13 (65.0) 18 (94.7) 42 (87.4) 23 (85.2) 80 (87.0) 83 (87.4) 186

Cancer stigma 29 (31.5) 11 (31.4) 7 (35.0) 3 (15.8) 11 (22.5) 10 (37.0) 25 (27.2) 26 (27.1) 61

Access to primary care 10 (10.9) 9 (25.7) 5 (25.0) 1 (5.3) 6 (12.2) 6 (22.2) 14 (15.2) 11 (11.5) 31

Inaccurate diagnosis 21 (22.8) 2 (5.7) 11 (55.0) 3 (5.8) 7 (14.3) 3 (11.1) 18 (19.6) 23 (24.0) 44

Limited access to
diagnostics

6 (6.5) 3 (8.6) 5 (25.0) 2 (10.5) 6 (12.2) 2 (7.4) 9 (9.8) 11 (11.5) 22

Poor coordination of care 9 (9.8) 3 (8.6) 8 (40.0) 3 (15.8) 1 (2.0) 1 (3.7) 12 (13.0) 11 (11.5) 24

Geographical 14 (15.2) 10 (28.6) 9 (45.0) 3 (15.8) 10 (20.4) 9 (33.3) 20 (21.7) 17 (17.7) 46

Financial 24 (26.1) 9 (25.7) 11 (55.0) 4 (21.1) 12 (24.5) 9 (33.3) 31 (33.7) 20 (20.8) 60

Sociocultural 31 (33.7) 10 (28.6) 9 (45.0) 3 (15.8) 11 (22.5) 9 (33.3) 33 (35.9) 22 (22.9) 64
aMany studies assessed more than one barrier.
bComplete list of other cancers in supplemental online Table 5.
Abbreviations: LM, lower-middle; UM, upper-middle.

Table 5. Number of countries that reported on factors and their association (negative association, no association, positive
association) with cancer knowledge

Total, n = 64
Negative association
with knowledge,a n (%)

No association
with knowledge, n (%)

Positive association
with knowledge,a n (%)

Increased age 40 11 (27.5) 16 (40.0) 13 (32.5)

Female gender 13 1 (7.7) 8 (61.5) 4 (30.8)

Married 19 4 (21.1) 11 (57.9) 4 (21.1)

Formal education 46 0 (0) 8 (17.4) 38 (82.6)

Formal employment 21 0 (0) 10 (47.6) 11 (52.4)

Increase income 16 1 (6.3) 4 (25.0) 11 (68.8)

Urban residence 11 0 (0) 4 (36.4) 7 (63.6)

Personal history of cancer 3 0 (0) 1 (33.3) 2 (66.7)

Family history of cancer 14 0 (0) 3 (21.4) 11 (78.6)
aStatistical significance determined by studies that report a p value of ≤. 05.
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in our review, qualitative study designs using in-depth inter-
views were able to obtain greater specific details regarding
barriers through their use of open-ended questioning. How-
ever, the broad use of cross-sectional studies that employed
a wide range of study methodology may benefit from stan-
dardizing survey designs, as well as sampling techniques.
Future research may seek to adopt conceptual frameworks
more widely such as the Theoretical Domains Framework
and examine the role of validated surveys to streamline the
collection of data relating to health system-related bar-
riers [20].

Finally, our findings on the delay intervals in the cancer
care pathway should be interpreted with global cancer inci-
dence and mortality in sight. Although it is reassuring that
high burden cancers in LMICs, such as cervical and breast can-
cers, were well represented in this review, there is a lack of
other common cancers studied such as prostate, lung, colorec-
tal, and stomach cancers [1]. Studies should address these
underrepresented cancers to increase our understanding of
high burden cancers that disproportionately affect LMICs.

Limitations
Our findings summarize published studies that reported het-
erogeneous data. Best efforts were made to summarize data
with descriptive statistics and pooled analyses in preference
over narrative syntheses. The published studies included were
of different study designs, quality, and varying evidence level—
ranging from qualitative interviews to prospective cohort stud-
ies. Although a wide range of barriers was explored within our
study, the commonly reported questionnaires used for causes
of delays were not externally validated. This likely led to poten-
tial barriers not explored or missed. In addition, only 10% of
the included studies were from LICs, despite LICs making up
over 20% of LMICs. Both of these factors may affect the gener-
alizability of our findings. Nevertheless, this review represents
the largest collection to date of studies of delay intervals and
barriers to cancer care indicators by cancer types and other
study characteristics in LMICs.

Future Directions
Interventions that improve early detection of cancer will be
able to address other noncommunicable diseases (NCDs) as

well. Fragmented models of service delivery can be inte-
grated into an NCD early diagnosis and treatment program.
The analysis of these interventions should include the study
of outcomes for other NCDs. Focusing on strong primary
care services in LMICs can improve outcomes while reduc-
ing costs to individuals, communities, and the health care
system [21].

We emphasize the importance of standardizing the
reporting of cancer care intervals and barriers in all cancers
and across countries, to improve translation of research find-
ings. Our review highlights gaps in LMICs data availability, as
well as certain cancers that constitute significant burden of dis-
ease yet represent a small proportion of the published litera-
ture on these topics. Finally, more data are needed to examine
how cancer early diagnosis programs can be integrated into
primary care service delivery models and NCD prevention and
control initiatives and to capture individual-level patient out-
comes [22, 23].

CONCLUSION

Although some countries and some cancer types have been
represented, more studies are needed in LICs and on all high
burden cancers, and greater efforts are needed to standardize
the measurement and reporting of delay intervals. Neverthe-
less, we have presented the differences across cancer types
and country income-levels. Future studies should identify
effective interventions that address the barriers that may be
responsible for causing delays in cancer diagnosis to improve
patient outcomes.
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