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Abstract
Background  The longest delays in cancer diagnosis in Latin America occur between the first contact with health 
services and the confirmation of diagnosis (referred to as the provider interval), yet few studies have examined patient 
pathways to understand these delays. This study aims to analyze patient diagnostic pathways and their relationship to 
the provider interval in public healthcare networks of Chile, Colombia and Ecuador.

Methods  Cross-sectional study based on questionnaire survey to adult patients diagnosed with cancer in prior 12 
months in the study networks (n = 351 in Chile; 303 in Colombia; 365 in Ecuador). Study variables were diagnostic 
pathways (according to type and sequence of services) and provider intervals. Descriptive, bivariate and adjusted 
multivariate quantile regression analyses were conducted.

Results  Two pathway types were identified: (a) public services use, frequent in Colombia (67.3%) and (b) mixed 
public-private services use, predominant in Chile (76.9%) and Ecuador (59.2%). Under 20% of patients followed the 
public pathway starting in primary care followed by referral to secondary care for confirmation. In Colombia and 
Ecuador, it was common to start in emergency departments, and in Colombia, going back and forth between care 
levels. Median provider interval was 111 days (IQR:134) in Chile, 156 (IQR:275) in Colombia and 92 (IQR:173) in Ecuador. 
Public-private pathways, more frequent in symptomatic patients, were significantly longer than public-only pathways 
(Chile: 116 vs. 92 days; Colombia: 175 vs. 153 days; Ecuador: 92 vs. 75 days; all p < 0.05). Emergency-initiated pathways 
were significantly shorter, whereas Colombia’s back-and-forth pathways were longer than those via primary care, 
although this difference was not statistically significant.

Conclusion  The results reveal fragmented diagnostic pathways with significant delays, particularly in Colombia. The 
results underscore the need for equity-oriented policies to improve access to care in public healthcare networks.
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Background
Delays in diagnosis and treatment contribute to the high 
and steadily increasing cancer mortality rates in Latin 
America [1]. Available studies [2–8] suggest that the lon-
gest delays occur in the provider interval (from first con-
tact to services to diagnostic confirmation), and that are 
considerably longer than the patient interval (from symp-
toms discovery to first consultation) [9]. For patients 
diagnosed with breast cancer, for example, the median 
provider interval ranges from 60 to 195 days [2, 3, 6, 7, 
10] compared to a median patient interval of 10 to 30 
days [2, 3, 6, 7, 10]. This underscores critical delays within 
the healthcare system, which have not been observed in 
high-income countries (HICs) [11, 12].

There is no specific starting point or a single pathway 
to cancer diagnosis [13]. It can start through routes other 
than symptomatic presentation at health services such as 
screening programs or casual findings at any level of care. 
Furthermore, patients’ pathways may differ from that 
envisaged in primary care based health systems, which 
involves entry at primary care and referral to secondary 
or tertiary care for diagnostic confirmation [11, 12, 14]. 
Consequently, there is a growing interest in comparative 
analyses of diagnostic pathways to explain variations in 
provider intervals.

Available quantitative studies come mainly from HICs 
with health systems based on primary care, which acts 
as entry point to the services and coordinator of patient 
care throughout the care continuum [11, 12, 14]. In these, 
cancers are mostly identified by symptoms [11, 12], with 
presentation at primary care as the main route to diag-
nosis [11, 12, 15–17], and for certain cancers, also at 
emergency services [18]. Longer provider intervals were 
shown in patients whose cancer was symptom-detected 
[19], those referred from primary care [20] or that had 
used multiple specialized services [21]. However, these 
findings, cannot be extrapolated to fragmented health 
systems [22], such as those in Latin America, character-
ized by limited access, especially to secondary care, and 
poor cross-level coordination, where the patient journey 
to diagnostic confirmation might be highly complex [23]. 
In addition, research in Latin America is limited. Existing 
studies on provider intervals focused on breast cancer in 
Brazil [6, 24–26] and Mexico [2, 7, 8, 10], with few studies 
addressing other sites [2, 4, 5] or countries [3, 5, 27], and 
those on patient pathways considered only the initial and 
final contacts [25, 28]. The results showed long provider 
intervals, varying according to site, with primary care as 
the most frequent first contact, followed by private ser-
vices [25, 28].

This study is part of a wider implementation research, 
EquityCancer-LA, aimed at evaluating the effectiveness 
of an integrated care intervention to improve early diag-
nosis of frequent cancers in Chile, Colombia and Ecua-
dor [29]. It adopts a quasi-experimental design with an 
intervention and a control healthcare network in each 
country. The intervention impact on provider intervals 
and barriers to diagnosis is measured through a survey of 
patients diagnosed with cancer (pre and post). This study 
focuses on the public healthcare networks that provide 
care to the population insured by FONASA [National 
Health Fund] in Chile, those serving mainly the enrollees 
of the subsidized scheme of the Social Security System 
in Health and the uninsured in Colombia, and those of 
the Ministry of Health in Ecuador. In all three countries, 
the networks provide services to a defined population, 
with primary care as the entry point and coordinator of 
patient care along the care continuum [30]. The network 
providers are mostly public, except in Colombia, with 
a managed competition model, in which (mostly pri-
vate) health insurers are responsible for organizing the 
healthcare networks for their enrollees, either through 
contracting with public or private providers or by pro-
viding services directly. In Chile, FONASA enrollees, 
except those in the lowest income group (A), can opt for 
the free choice modality and receive a voucher to use pri-
vate services outside the public network, in addition to a 
co-payment.

All three countries have cancer control plans [31–34] 
focusing on early detection as the main strategy for 
improving cancer diagnosis and including opportunistic 
screening programs for prioritized cancer sites (breast 
and cervical in all three, and prostate and colorectal 
in Colombia and Ecuador). However, available stud-
ies show their limited implementation with low cover-
age rates and failures in providing timely diagnoses and 
treatments [1]. In addition, Chile and Colombia have 
promoted integrated care strategies including the estab-
lishment of maximum waiting times [33, 35, 36] and care 
pathways for prioritized cancer sites. Again, their impact 
on diagnostic delays might be limited, in Chile related to 
the defined criteria, and in Colombia, to its very limited 
implementation [37].

The aim of this study is to analyze patients’ diagnostic 
pathways from initial contact to services to confirmation 
and their relationship with the provider interval in public 
healthcare networks of Chile, Colombia and Ecuador. It 
presents quantitative results of the baseline study, which 
complement those of the qualitative study on factors 
influencing access to cancer diagnosis [37]. Both analyses 
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have provided relevant information, first, to understand 
the complexity of access to cancer diagnosis and sec-
ondly, to guide the adaptation and scaling-up of tailored 
interventions to improve early diagnosis of cancer.

Methods
Design and study area
A cross-sectional study was conducted based on a sur-
vey using the EquityCancer-LA questionnaire to patients 
diagnosed with cancer in public healthcare networks of 
Chile, Colombia and Ecuador [29]. The study is grounded 
in a comprehensive conceptual framework for analyzing 
access to cancer diagnosis [29]. The model is built, on the 
one hand, on the model for the analysis of patient path-
ways developed by Walter et al. [13], which defines the 
intervals throughout the patient’s pathway from symp-
toms onset to diagnostic confirmation and treatment 
initiation, and, on the other hand, the access model by 
Aday and Andersen [38], which describes the factors 
related to population characteristics, health services, and 
health policies that influence and interact with each other 
throughout the pathway.

The study area in each country comprised two public 
healthcare networks, selected according to the following 
criteria: (a) provision of a continuum of services includ-
ing at least primary care and secondary care /tertiary 
care, responsible for the diagnosis of cancer; (b) provi-
sion of services to a defined population; (c) provision of 
services mainly to areas with low to middle-low socio-
economic status. In Chile, the study area encompassed 
the northern and southern healthcare networks of San-
tiago; in Colombia, the health regions of the department 
of Cundinamarca; and in Ecuador the Southern (17D06) 
and Northern (17D03) health districts of Quito [29].

Study population and sample
The study population comprised patients aged 18 years 
or more with a confirmed cancer diagnosis within the 
12 months prior to the survey in the study networks and 
who resided in the study areas. Patients with consecu-
tive cancers in same organ (recurrence) or synchronous 
primary cancers were excluded. In Chile and Ecuador, 
the most frequent cancer sites in the study area were 
selected: breast, colorectal, prostate, and stomach cancer, 
and lung cancer in Chile, and cervical cancer in Ecuador. 
In Chile, other cancer sites (urinary tract and testicular 
cancer) were also included as network managers were 
interested in reducing diagnostic delays. In Colombia, 
all cancer sites diagnosed within 18 months prior to the 
survey were selected (except hematological cancer). For 
the analysis of this study, forty-five patients in Colombia 
with non-melanoma skin cancer were excluded, as this 
cancer differs from the others in terms of clinical course 
and diagnostic characteristics (prolonged evolution, 

therapeutic management of some cases does not include 
histopathological confirmation).

The sample size was calculated considering the con-
trolled before and after design of the study [39]. A sample 
size of 348 patients in each country (174 per network) 
was estimated to ensure the detection of a 15% varia-
tion in diagnostic intervals in a bilateral contrast (both 
between phases and between networks). As no previous 
empirical estimates were available, sample size was cal-
culated assuming a worst-case scenario, a probability of 
0.50 in the baseline/control network to maximize vari-
ance, and on the basis of a power of 80% (β = 0.20) and a 
confidence level of 95% (α = 0.05). Sample selection was 
adapted to the availability of cancer diagnosis records 
in each context. In Chile, a random, stratified propor-
tional sampling was carried out based on the registry of 
confirmed cancer diagnoses (System for the Registra-
tion of Cancer Diagnoses Guaranteed by Law (SIGGES) 
for the period 2022–2023). Databases were cleaned by 
cross-referencing with mortality and health center data-
bases, allowing the exclusion of deceased patients and 
misdiagnoses. In Colombia, consecutive sampling was 
conducted, recruiting patients identified from the data-
bases of public providers and health authority, while in 
Ecuador, quota sampling was carried out based on the 
expected incidence of the selected cancers, recruiting 
patients both from the oncology service of the tertiary 
hospital and registries of the network’s hospitals. Ran-
dom sampling was impossible in Ecuador and Colombia, 
due to the fragmentation and poor quality of the hos-
pitals’ records, and in Colombia in addition, due to the 
refusal to participate of most insurers - that had to autho-
rize access to their enrollees’ records - and the liquida-
tion of the two that had agreed.

Patients were contacted for recruitment by telephone, 
and in Ecuador, also in person in oncology service, by the 
health services that treated them. In Colombia, and to a 
lesser extent in Ecuador, incorrect information in hospi-
tal records led to many unsuccessful contacts, including 
non-response or ineligible/deceased patients. A stan-
dardized protocol defined the number and timing of 
contact attempts. Non-responding, refusing, or deceased 
patients were replaced by the next on the list in Colombia 
and Ecuador, and randomly in Chile.

Questionnaire
The EquityCancer-LA questionnaire was developed for 
this study to analyze time intervals, patient pathways 
influencing factors and barriers of access during cancer 
diagnosis (Additional File 1). The questionnaire is based 
on the study’s conceptual framework [29], the review 
of existing instruments [14, 40–42], available studies 
in Latin America [3, 6, 7, 10, 43] and the results of the 
qualitative study in the study areas [37]; from where the 
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dimensions and variables were identified. In addition, 
the recommendations of the Aarhus statement [9] for the 
collection of data on key points in time and associated 
intervals during the cancer diagnosis were considered. 
The content of the questionnaire was validated through 
discussions with a multidisciplinary group of experts 
and adapted to contextual and language variants of each 
country. In each setting, a pre-test was conducted using 
face-to-face cognitive interviews with four patients diag-
nosed with cancer, followed by a pilot study on a sample 
of 20 to 27 patients, to evaluate interview pace, inter-
viewer workload, acceptability, comprehensibility, and 
feasibility under real conditions. As a result, some ques-
tions were revised or removed to shorten or avoid repeti-
tion, and some adjustments were made to the order of the 
questions and the instructions for interviewers (​h​t​t​p​​s​:​/​​/​e​
q​u​​i​t​​y​-​l​​a​.​e​​u​/​i​n​​s​t​​r​u​m​e​n​t​o​s). The questionnaire is divided 
into 7 sections: (1) identification of the health problem 
and healthcare seeking; (2) patient’s pathways in the 
use of health services (public and private) from the first 
contact to diagnosis confirmation. The use of both pub-
lic services (in Colombia, any health service contracted 
by the insurer for their enrollees), and private services 
through out-of-pocket expenses are accounted; (3–6) 
experience using the different care levels during the diag-
nosis (primary, outpatient secondary, emergency, and 
inpatient care); (7) co-morbidity and socio-demographic 
characteristics. The key points in time for calculating the 
different diagnostic intervals and access barriers from 
care seeking to diagnostic confirmation are contained in 
sections 1 to 6.

Data collection and quality
Data were collected through personal interviews con-
ducted by trained interviewers from August 2022 to 
December 2023 in Chile, to July 2024 in Ecuador, and to 
March 2025 in Colombia. The interviews were face-to-
face in Chile and Ecuador, and by telephone in Ecuador 
and Colombia. Strategies to ensure the quality and con-
sistency of data included careful training and close super-
vision of interviewers in the field or after each interview, 
review of all filled-in questionnaires, and re-contact 
interviewed patients to complete or clarify information. 
In addition, in Chile and Colombia they were validated 
against interview recordings, and in Colombia, 10% of 
randomly selected respondents were re-interviewed. 
Double-entry methods were used to control inconsis-
tencies during data entry, except in Ecuador that used a 
digital questionnaire. In Chile and Ecuador information 
on the stage of the cancer was obtained from the records 
of the tertiary hospital in the network. In Colombia this 
information was not available due to the refusal of insur-
ers to participate - that had to authorize access to their 
enrollees’ clinical records. Common rules for missing, 

incomplete, divergences on dates and ambiguous data 
were developed following other authors [12].

Variables
The variables of study were patient pathways to cancer 
diagnosis and provider diagnostic intervals. The patient 
pathways were classified according to the type of service 
used - public (primary care, secondary outpatient care, 
emergency department and hospitalization) or private 
(medical visits, laboratory, emergency department, hos-
pitalization) and the sequence of use from first contact to 
diagnostic confirmation. The number of contacts during 
the diagnostic process (visits, hospitalizations and tests) 
was also analyzed. Provider interval was defined follow-
ing Aarhus statement [9] as the time elapsed between the 
date of the first appointment request for the symptoms 
(or realization of the opportunistic screening test/casual 
finding) and the diagnostic confirmation. For patients 
starting in primary care and being referred to secondary 
care, two subintervals were distinguished: primary care 
interval, or the time between the first visit to primary 
care and the referral to secondary care to continue with 
symptoms investigation for cancer suspicion, and sec-
ondary care interval or time between the date of referral 
from primary care to secondary care and the diagnostic 
confirmation.

Patients were classified according to type of identifi-
cation of the health problem, as symptomatic, patients 
that sought health services because of the presences of 
symptoms, or non-symptomatic, those cases identified 
through opportunistic screening or casual findings dur-
ing the investigation of another health problem.

Data analysis
A descriptive analysis of patients’ pathways and intervals 
was carried out for each country. Time intervals (median, 
percentiles 75, 90 and interquartile range (IQR)) were 
stratified by type of identification of health problem, 
patient pathways and cancer site. Bivariate analyses were 
performed to identify any difference: (1) in the type of 
pathway according to the identification of the problem, 
using the chi-square test; and (2) (a) in the median pro-
vider interval in public pathways, between those entering 
through primary care and other public pathways, and (b) 
between the median primary and secondary care inter-
vals, using the Mann-Whitney U test. P-values < 0.05 
were considered statistically significant. Multivariate 
analyses were performed to identify any differences in the 
median provider interval (a) by type of identification and 
(b) by pathway, using quantile regression models adjusted 
by sex, age, and healthcare network, depending on the 
country. Statistically significant differences are shown in 
the tables. Sensitivity analyses were performed to assess 
the impact of outliers on model estimates. All analyses 

https://equity-la.eu/instrumentos
https://equity-la.eu/instrumentos
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were performed using STATA (StataCorp. 2017. Stata 
Statistical Software: Release 15.0. College Station, TX: 
StataCorp LLC.)

Results
Sample characteristics and participation
Of the 8,317 patients contacted, only 6,013 (72.32%) 
responded. Among those, 1,510 fulfilled the inclusion 
criteria and were alive (70% in Chile, 16% in Colom-
bia, and 31% in Ecuador), of which, 1,064 patients par-
ticipated (70.5%). For the analysis of this study, forty-five 
patients in Colombia with non-melanoma skin cancer 
were excluded, thus finally, 1,019 (97.3%) patients were 
included in the analysis. The patient flow with patient 
identification, responses and rejections for each country 
is depicted in Table 1S.

In the samples from the three countries, most patients 
were women (varying according to the cancer site) with 
a predominance of the older age group (60 to 79 years), 
except in Ecuador, where the predominant group was 
younger (40 to 59 years). In Colombia, 70.6% had no edu-
cation or only primary education, while in Chile it was 
48.2% and in Ecuador, 37.2%. In Chile, most participants 
were affiliated to categories B (55.8%) and C/D (30.2%) 
of FONASA, which correspond to higher income lev-
els, while in Colombia mostly to the subsidized system 
(72.6%), and in Ecuador covered by the Health Minis-
try (95.3%). In all three countries, breast and colorectal 
were the most frequent cancer sites, along with cervix 
and stomach in Ecuador and Colombia, and prostate in 
Chile. In Ecuador, 45.2% of patients had advanced stages 
(III and IV) at diagnosis, and 38.5% in Chile. Most partic-
ipants had identified the health problem by the presence 
of symptoms, although in Chile the percentage of those 
detected by casual finding/opportunistic screening was 
high (40.5%) (Table 1).

Patient’s pathways until cancer diagnosis
Although the diagnostic pathways varied across coun-
tries, two main types were identified: those who used 
only public services until the diagnosis was confirmed, 
frequent in Colombia (67.3%), and those who also used 
private services, frequent in Chile (76.9%) and in Ecuador 
(59.2%) (Table 2).

Regarding the public pathways, in all three countries 
less than 20% of patients had the first contact in primary 
care followed by a referral to secondary care for diagnos-
tic confirmation. In Colombia, the most frequent path-
ways were of patients who went back and forth between 
levels of care and/or specialized services (emergency 
room, outpatient visits and hospitalization) (23.1%), and 
of those who entered through the emergency services 
and had subsequent use of various specialized services 
until confirmation (19.8%). The back-and-forth pathway 

Table 1  Characteristics of the sample in the study networks of 
Chile, Colombia, and Ecuador
Variables Chile

N = 351
Colombia
N = 303

Ecuador
N = 365

n (%) n (%) n (%)
Sex

  Woman 206 (58.7) 198 (65.4) 304 (83.3)

  Man 145 (41.3) 105 (34.6) 59 (16.2)

Age

  18–39 20 (5.7) 29 (9.6) 50 (13.7)

  40–59 109 (31.1) 107 (35.3) 161 (44.1)

  60–79 204 (58.1) 139 (45.9) 125 (34.3)

  80 or more 18 (5.1) 28 (9.2) 13 (3.6)

Level of education

  Non/incomplete primary 88 (25.1) 111 (36.6) 53 (14.5)

  Primary 81 (23.1) 103 (34.0) 83 (22.7)

  Secondary and further 182 (51.9) 84 (27.7) 225 (61.6)

Type of public insurance

  Fonasa A 25 (7.1)

  Fonasa B 196 (55.8)

  Fonasa C and D 106 (30.2)

  Subsidized 220 (72.6)

  Contributory and Special 83 (27.4)

  MSP 342 (95.3)

  IESS ISSPOL, ISSFA 17 (4.7)

Cancer site

  Breast 131 (37.3) 51 (16.8) 177 (48.5)

  Colorectal 89 (25.4) 49 (16.2) 54 (14.8)

  Prostate 61 (17.4) 27 (8.9) 28 (7.7)

  Lung 23 (6.6) 7 (2.3) NA

  Urinary tract (kidney and bladder) 21 (6.0) 14 (4.6) NA

  Stomach 19 (5.4) 41 (13.5) 43 (11.8)

  Cervix NA 53 (17.5) 63 (17.3)

  Testicle 7 (2.0) 3 (1.0) NA

  Melanoma NA 3 (1.0) NA

  Other NA 55 (18.2) NA

Cancer stage

  I 110 (31.3) n/a 22 (6.0)

  II 99 (28.2) n/a 99 (27.1)

  III 80 (22.8) n/a 107 (29.3)

  IV 55 (15.7) n/a 58 (15.9)

  Missing 7 (2.0) n/a 79 (21.6)

Identification of the health problem

  Symptomatic 209 (59.5) 262 (86.5) 308 (84.4)

  Non symptomatic 142 (40.5) 41 (13.5) 57 (15.6)
MSP Ministry of Public Health, IESS Ecuadorian Institute of Social Security, ISSPOL 
Social Security Institute of the National Police, ISSFA Social Security Institute of 
the Armed Forces

Category other type of cancer in Colombia: thyroid, ovary, brain, vagina, 
pancreas, anal, soft tissue, nasopharyngeal, tongue, penis, larynx, eye, salivary/
parotid, cerebellum, liver, esophagus, appendix, vesicle.    

NA Not applicable, as selected cancer were different among countries; n/a: Data 
on cancer stage was not available for Colombia

Data source of cancer stage: Clinical registers in Chile and Ecuador
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between care levels was very infrequent in Chile and 
Ecuador. In Ecuador, pathways starting in emergency 
services (11.0%) and in outpatient secondary care (8.2%) 
were also frequent (Table 2).

Regarding public-private pathways, those that predom-
inantly used public services complemented with some 
private services for diagnostic tests and/or consultations 
were frequent (Chile: 30.8%; Colombia: 30.4% and Ecua-
dor.: 52.6%), although Chile also had a high percentage of 
patients who mainly utilized private services and ended 
up in public services for diagnostic confirmation and 
referral to treatment (46.2%) (Table 2).

The pathways varied according to the type of identifica-
tion of the health problem; public-private pathways were 
significantly more frequent among symptomatic patients 
in Chile and Colombia (Chile:83.3%, Colombia: 35.1%; 
p < 0.01 in both cases) (Table 4S).

The number of health services contacts varied accord-
ing to the type of pathway. Those with a high median 
number of contacts were public-private in all three coun-
tries (Chile: 7 contacts (IQR: 6–9); Colombia: 7 contacts 
(IQR:5–9); Ecuador: 4 contacts (IQR:3–5)), and public 
going back and forth between services, particularly in 
Colombia (7 contacts (IQR:5–8)) (Table 5 S).

Provider interval to cancer diagnosis
All patients and cancer sites
The median provider interval for all patients ranged from 
92 (IQR: 173) days in Ecuador, 111 (IQR: 134) in Chile, to 
156 (IQR: 275) in Colombia (Table 3). At the 75 percen-
tile it varied between 6.5 months in Chile and 11 months 

in Colombia. 21% of patients in Colombia had a provider 
interval exceeding 365 days, whereas the respective pro-
portions in Chile and Ecuador were 12% and 14% respec-
tively (Table 6 S).

The median secondary care interval ranged from 61 
days in Chile, 62 Ecuador to 143 days in Colombia and 
was longer than the primary care interval (Chile: 15, 
IQR: 42; Colombia: 21 IQR 174; Ecuador: 10, IQR 46; all 
p < 0.001) (Table 3). There were differences in the median 
provider interval according to the most frequent cancer 
sites in each country. In Chile, the interval appeared to be 
longest for prostate cancer (median of 224 days) and in 
Colombia and Ecuador, for breast cancer (medians of 212 
and 104 days, respectively) (Table 3S).

According to type of identification of the health problem
The median provider interval for non-symptomatic 
patients was similar to that for symptomatic patients in 
the three countries (Chile:114, IQR: 130; Colombia: 191, 
IQR: 268; Ecuador 92, IQR: 200; all p > 0.05) (Tables 2 
and 3S).

According to type of pathway
Differences in the provider interval according to the 
patients’ pathway were observed within each country. In 
all three countries, the median of those that used public 
and private services during diagnosis was significantly 
longer than those that only used public services (Chile: 
116 vs. 92 days; Colombia: 175 vs. 153; Ecuador: 92 vs. 
75, all p < 0.05) (Table  4). The median for those who 
used mainly private services and public services only for 

Table 2  Patient’s pathways until cancer diagnosis in Chile, Colombia, and Ecuador
Chile
N = 351

Colombia
N = 303

Ecuador
N = 365

n(%)1 n(%)1 n(%)1

Diagnostic pathways only in public services 81 (23.1) 204 (67.3) 149 (40.8)

Entry by primary care, referred to secondary care(OC) and diagnosed after few visits in secondary care  
(< 3) services

56 (16.0) 54 (17.8) 67 (18.4)

Entry by ES and use only of specialized services until diagnosis 13 (3.7) 60 (19.8) 40 (11.0)

Entry by secondary care(OC) and diagnosed after use of secondary care services (OC, hospitalization, ES) 6 (1.7) 20 (6.6) 30 (8.2)

Other pathways involving going back and forth between services and/or levels of care 6 (1.7) 70 (23.1) 12 (3.3)

  Entry by primary care and use mostly of ES and hospitalization 2 (0.6) 23 (7.6) 3 (0.8)

  Entry by primary care/secondary care and back and forth between care levels 4 (1.1) 27 (8.9) 5 (1.4)

  Entry by primary care, after few visits (primary care ≤ 3) referred to secondary care(OC), and use of  
different specialized services (OC, hospitalization, ES)

0 (0.0) 20 (6.6) 4 (1.1)

Diagnostic pathways in public and private services 270 (76.9) 99 (32.7) 216 (59.2)

Public pathways complementing with some private services (diagnostic tests, consultations and 
hospitalizations)

108 (30.8) 92 (30.4) 192 (52.6)

Private pathways ending in public services for diagnostic confirmation and referral to treatment 162 (46.2) 7 (2.3) 24 (6.6)
1Percentages calculated over total number of patients in each country

(OC): Secondary care outpatient consultation; ES Emergency Services

For Ecuador, health services of the complementary health network (IESS, ISSFA o ISSPOL) are included in the public healthcare services categories
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Chile Colombia Ecuador
All patients (n = 351) (n = 303) (n = 365)

Provider interval (n = 350) (n = 292) (n = 365)

  Percentile 50 111 156 92

  Percentile 75 195 339 212

  Percentile 90 426 670 454

  IQR 134 275 173

  Missing 1 11 8

Primary care interval (n = 66)* (n = 143) (n = 166)

  Percentile 50 151 211 101

  Percentile 75 41 174 46

  Percentile 90 111 407 119

  IQR 42 174 46

  Missing 0 9 46

Secondary care interval (of patients referred to secondary care) (n = 267) (n = 135) (n = 166)

  Percentile 50 611 1431 621

  Percentile 75 116 212 150

  Percentile 90 202 340 328

  IQR 86 145 121

  Missing 0 7 42

Symptomatic patients (n = 209) (n = 262) (n = 308)

Provider interval (n = 208) (n = 255) (n = 300)

  Percentile 50 111 154 92

  Percentile 75 206 334 212

  Percentile 90 461 674 454

  IQR 149 273 174

  Missing 1 7 8

Primary care interval (n = 47)* (n = 126) (n = 173)

  Percentile 50 16 31 10

  Percentile 75 42 182 45

  Percentile 90 196 511 111

  IQR 43 182 45

  Missing 0 7 74

Secondary care interval (of patients referred to secondary care) (n = 161) (n = 118) (n = 136)

  Percentile 50 55 113 62

  Percentile 75 103 211 143

  Percentile 90 156 340 304

  IQR 77 147 114

  Missing 0 5 33

Non-symptomatic patients (n = 142) (n = 41) (n = 57)

Provider interval (n = 142) (n = 37) (n = 57)

  Percentile 50 114 191 92

  Percentile 75 191 365 245

  Percentile 90 351 625 487

  IQR 130 268 200

  Missing 0 4 0

Primary care interval (n = 19)* (n = 17) (n = 32)

  Percentile 50 14 0 20

  Percentile 75 41 19 61

  Percentile 90 72 366 212

  IQR 41 19 61

  Missing 0 2 11

Secondary care interval (of patients referred to secondary care) (n = 106) (n = 17) (n = 30)

  Percentile 50 76 144 70

Table 3  Provider intervals (in days) to cancer diagnosis for all patients and by symptomatic and non-symptomatic
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confirmation and referral to treatment appeared to be 
longer than public-only in Chile (111 days), and shorter 
in Colombia (94 days) and Ecuador (51 days).

Regarding the public pathways, the median pro-
vider interval of those starting in primary care and then 
referred to secondary care varied between 102 days in 
Chile and 192 in Colombia. The pathways with signifi-
cantly shorter median times than the pathway entering 
through primary care in all three countries were those 
starting in the emergency room, ranging from 29 days 
in Chile to 49 days in Colombia (p < 0.01 in both cases). 
In Ecuador, those patients who started directly in out-
patient secondary care services also had significantly 
shorter provider interval (60 days, p = 0.01). In Colombia, 
the pathways involving going back and forth between lev-
els of care and/or services had a higher provider interval 
median of 293 days (15 months at the 75th percentile); 
however, this difference was not statistically significant 
(p = 0.311).

Discussion
To the best of our knowledge, this study represents the 
first attempt to explore and compare patient pathways 
and their relationship with provider intervals in different 
health systems in Latin American countries. One of its 
main strengths is the novel use of a patient survey apply-
ing a common questionnaire to comprehensively analyze 
the patient’s pathway and capture diagnostic time points 
along the pathway. This study adds to a growing body of 
evidence on diagnostic pathways and time intervals dur-
ing cancer diagnoses [11, 14], providing specific informa-
tion for highly fragmented healthcare systems.

The results reveal the frequency of fragmented diag-
nostic pathways: on the one hand, pathways involving the 
use of public and private services, predominant in Chile 
and, to a lesser extent, in Ecuador; and on the other hand, 
pathways involving repeated visits to services and/or to 
different levels of care, which are frequent in Colom-
bia. The study also identifies long intervals between the 
first contact to health services and the confirmation 
of the cancer diagnosis in all three countries, but espe-
cially in Colombia, with even longer intervals for frag-
mented diagnostic pathways and for certain cancer sites. 

However, no differences were found according to the type 
of problem identification (symptomatic/non symptom-
atic). It is noteworthy that the median provider interval 
is similar in Chile and Ecuador, even though, on the one 
hand, income levels and per capita public health expen-
diture are significantly higher in Chile [44] and, on the 
other hand, the percentage of patients in early stages at 
diagnosis, as well as asymptomatic patients, is higher 
in the Chilean sample. These results could be related to 
a high prevalence of public-private pathways with long 
provider intervals in Chile and, conversely, in Ecuador, of 
pathways beginning in emergency departments or outpa-
tient secondary care consultations, with short intervals.

The median provider interval, ranging from 3 months 
in Ecuador to 5 months in Colombia exceeds interna-
tional recommendations (between two and four weeks) 
[45], which may have an impact on the stage of the dis-
ease at the time of diagnosis and, consequently, on prog-
nosis [46]. Moreover, it should be taken into account that 
sample comprises only confirmed cancer patients who 
are alive; consequently, diagnostic delays are likely to be 
longer in the overall patient population. Delays are nota-
ble for certain cancer sites: breast and cervical cancer in 
Colombia, and to a lesser extent in Ecuador, and pros-
tate cancer in Chile. Provider interval are far from those 
reported in HICs for breast cancer (from 13 to 29 days) 
[11], cervical cancer (67 days) [47], and prostate cancer 
(from 57 to 112 days) [48]. It is striking that the provider 
interval for breast and cervical cancer in Colombia and 
Ecuador is longer than for other cancers (e.g. colorectal 
cancer), as these are usually among the cancers with the 
shortest intervals [47, 49]. The median provider interval 
in Colombia for both cancers (212 and 183 days, respec-
tively) is even longer than that reported by existing stud-
ies in Latin America for breast cancer (ranging from 53 to 
195 days) [7, 28] and cervical cancer (99 days) [2], as well 
as by other studies in Colombia for breast cancer (53 to 
91 days) [3, 27]. The difference with other national stud-
ies might be attributed to the predominance of patients 
enrolled in the subsidized regime, with poorer healthcare 
access. In the case of prostate cancer, although it is usu-
ally among the cancers with the longest provider inter-
vals [49], the median reported for Chile (224 days) is even 

Chile Colombia Ecuador
  Percentile 75 143 244 227

  Percentile 90 222 320 446

  IQR 109 175 186

  Missing 0 2 9
Provider interval: Time from appointment request to the date of diagnosis confirmation. Primary care interval: Time from first consultation in primary care to referral 
to secondary care (OC). Secondary care interval: Time from referral to secondary care from primary care to diagnosis confirmation. *It only includes patients with 
public pathways or public complementing with some private services who have been referred by primary care doctors
1Statistically significant differences between the median primary care interval and the median secondary care interval in all patients, using Mann-Whitney U test 
(p < 0.001))

Table 3  (continued) 
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Chile Colombia Ecuador
(n = 351) (n = 303) (n = 365)

Diagnostic pathways only in public services
All patients n = 81 n = 195 n = 149

  Percentile 50 921 1531 751

  Percentile 75 148 327 200

  Percentile 90 291 611 396

  IQR 86 266 169

  Missing 0 9 2

Entry by primary care, referred to secondary care(OC) and diagnosed after few visits in secondary care (< 3) services n = 56 n = 51 n = 67

  Percentile 50 1022 1922 1352

  Percentile 75 174 371 273

  Percentile 90 425 495 780

  IQR 111 259 212

  Missing 0 3 1

Entry by ES and use only of specialized services until diagnosis n = 13 n = 59 n = 40

  Percentile 50 292 492 302

  Percentile 75 47 92 92

  Percentile 90 92 170 227

  IQR 49 76 82

  Missing 0 1 1

Entry by secondary care(OC) and diagnosed after use of secondary care services (OC, hospitalization, ES) n = 6 n = 18 n = 30

  Percentile 50 151 102 602

  Percentile 75 184 242 144

  Percentile 90 258 691 317

  IQR 88 181 113

  Missing 0 2 0

Other pathways involving going back and forth between services and/or levels of care n = 6 n = 67 n = 12

  Percentile 50 43 293 172

  Percentile 75 114 446 382

  Percentile 90 291 999 474

  IQR 146 331 291

  Missing 0 3 0

Diagnostic pathways in public and private services
All patients n = 269 n = 97 n = 216

  Percentile 50 1161 1751 921

  Percentile 75 213 349 235

  Percentile 90 446 812 459

  IQR 158 261 188

  Missing 1 2 6

Public pathways complementing with some private services n = 107 n = 91 n = 192

  Percentile 50 145 183 108

  Percentile 75 298 370 242

  Percentile 90 702 812 467

  IQR 233 278 183

  Missing 1 1 5

Private pathways ending in public services n = 162 n = 6 n = 24

  Percentile 50 111 94 51

  Percentile 75 169 112 92

  Percentile 90 306 328 270

Table 4  Provider interval (in days) according to type of patient pathway to cancer diagnosis
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higher than the only existing study in Latin America (107 
days) [2].

Contrary to expectations, the provider interval for non-
symptomatic patients diagnosed during the investiga-
tion of another health problem (opportunistic screening/
casual finding) is similar to that of patients who are diag-
nosed based on symptoms. The results also show lon-
ger secondary care intervals for asymptomatic patients, 
indicating that difficulties are concentrated mainly after 
referral from primary care. This may be related to deficits 
in the implementation of rapid referral pathways in gen-
eral and particularly in screening programs [1].

Although all three health systems are based on primary 
care models, the expected pathway of entry at primary 
care and referral to secondary care for further investiga-
tion and diagnostic confirmation is not the most frequent 
and its median provider interval is long, particularly in 
Colombia. However, in contrast to studies in HICs, the 
greatest delay does not occur during the assessment in 
primary care, but rather from referral to diagnostic con-
firmation at the secondary level. This reveals the urgent 
need to implement fast-track referral pathways for 
patients with agreed warning signs and symptoms that 
lead to a suspicion of cancer.

Instead, fragmented patient trajectories are more prev-
alent, involving back-and-forth visits between public and 
private services and/or levels of care, in which waiting 
times for the different services used accumulate the time 
to diagnosis [37]. The causes of diagnostic delays could be 
related to the confluence of numerous barriers of access 
to cancer diagnosis identified in the qualitative study 
from the institutional stakeholders perspective [37], in 
line with other qualitative studies in the region [43, 50–
53]. Some are common to all three countries, such as 
structural barriers (deficits in diagnostic resources and 
geographical accessibility of healthcare networks) which 
lead to long waiting times, especially after referral, as well 
as shortfalls in primary care doctors’ knowledge, result-
ing in delayed patient referral. But there are also coun-
try specific barriers: in Chile, prioritization health policy 
that increases delays for non-prioritized conditions; in 
Ecuador, underfunding of the public healthcare system; 
and in Colombia, the management of care by insurers. 

According to the results of the qualitative study [37], the 
longer provider intervals in Colombia might be explained 
by the use of managed care mechanisms, such as authori-
zations for tests and consultations, which prolong waiting 
times and often lead to the rejection of tests requested by 
primary care doctors, hindering diagnosis, or the frag-
mented purchase of services (tests, consultations) during 
the diagnostic episode, or the short duration of contracts 
with providers, which forces patients to visit multiple 
providers and sometimes restart the referral process.

One of the most relevant findings of this study is that 
the median interval of the public-private pathway is sig-
nificantly longer than that of public-only pathways (Chile: 
116 vs. 92 days; Colombia: 175 vs. 153; Ecuador: 92 vs. 
75, all p < 0.05), challenging the general belief that the 
use of private services to circumvent long waiting times 
inpublic services speeds up the diagnostic process [37, 
53]. International evidence on the influence of private 
use on cancer diagnostic delay is scarce and contradic-
tory, probably due to a partial analysis focused only on 
the influence of certain elements such as the type of entry 
into services (public or private).

The use of private services during cancer diagnosis 
could also entail high out-of-pocket expenses incurred 
by patients, impacting on equity in access to cancer diag-
nosis and, therefore, on the start of treatment and sur-
vival. Although further research is needed, the lower 
proportion of beneficiaries with the lowest income level 
(FONASA A) in the randomized sample in Chile, com-
pared to the population residing in the area [54], could 
indicate a higher probability of being diagnosed, and sub-
sequently treated, by those patients with the ability to pay 
for private testing.

Finally, the results also show alternative trajectories to 
those expected but with shorter provider intervals, such 
as those of patients admitted through the emergency 
department, which are more frequent in Colombia and 
Ecuador. These types of pathways, which are often asso-
ciated with a worse patient experience [55] and outcome 
[18], reflect existing barriers of access, as these may be 
patients admitted at advanced stages of cancer with com-
plications in their clinical picture, or patients who, in an 
attempt to overcome existing barriers, seek urgent care 

Chile Colombia Ecuador
(n = 351) (n = 303) (n = 365)

  IQR 109 53 62

  Missing 0 1 1
Secondary care (OC): Secondary public care outpatient consultation; ES Emergency Services

For Ecuador, health services of the complementary health network (IESS, ISSFA o ISSPOL) are included in the public healthcare services categories
1Statistically significant differences when comparing the median provider interval with the median of diagnostic pathways in public and private services, using a 
quantile regression model adjusted by sex, age and healthcare network (p < 0.05)
2Statistically significant differences when comparing the median provider interval with the median of pathways starting in primary care followed by a referral to 
secondary care for diagnostic confirmation using Mann-Whitney U test (p < 0.01)

Table 4  (continued) 
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to speed up the diagnostic process. In Ecuador, there 
are also shorter intervals for patients who are admitted 
directly through secondary care and those who follow 
a predominantly private pathway and end up in public 
services to start treatment. The results of the qualitative 
study [37] show that the first type of pathway is prob-
ably facilitated by informal relationships with healthcare 
professionals, and reflects the inequalities in access to 
the public health system generated by the two types of 
pathways.

This study has some limitations. The findings cannot be 
generalized to the countries as a whole, since the study 
was conducted in specific public healthcare networks. 
However, the study provides valuable evidence on criti-
cal aspects for early cancer diagnosis policy design in 
contexts in which information is scarce. Recall bias could 
have affected the accuracy of the measurement of inter-
vals based on dates provided by patients. To minimize 
this, calendar aids were used to recall dates during inter-
views. The selection of patients up to 12–18 months after 
diagnosis may have led to the exclusion of more advanced 
cases with longer intervals, due to high mortality, poten-
tially underestimating the provider interval.

Further research is needed to expand the findings of 
this study including analytical studies of associations 
such as private services use and diagnostic delays in 
public healthcare networks, taking into account the full 
diagnostic pathway, as well as population-based evalua-
tions of provider intervals that include the time intervals 
of non-survivors, and have adequate sample sizes to ana-
lyze social inequalities in access to early cancer diagnosis, 
which will require public investment in the creation of 
these registries.

Conclusion
This study provides the first comprehensive assessment 
of diagnostic pathways and their relation to provider 
intervals in different Latin American health systems. 
The findings reveal fragmented patient pathways, and 
substantial delays in diagnosis of most frequent and pri-
oritized cancers in the three countries (breast, cervical, 
prostate and colorectal cancer), underscoring the need 
for policies that address the structural and organizational 
barriers driving these delays in order to strengthen pub-
lic healthcare networks and improve equity of access to 
early diagnosis of cancer. The use of private services dur-
ing diagnosis may reinforce inequities in access and, as 
shown, does not appear to substantially reduce delays. 
Other unexpected findings—including longer diagnostic 
intervals in secondary care, similar delays among symp-
tomatic and asymptomatic patients, and extended inter-
vals in prioritized cancers—point to additional critical 
gaps that require targeted interventions. These include, 
on the one hand, the implementation of multicomponent 

strategies combining training of primary care doctors in 
diagnostic suspicion, the establishment of clinical agree-
ment and fast-track referral pathways between primary 
care and secondary/tertiary care for patients with cancer 
suspicion which, to be effective, must be adapted to the 
local context and to the priority cancers in each country. 
On the other hand, they include reviewing the diagnostic 
circuits in existing screening programs.
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