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Abstract
Objective. To assess whether the Catastrophic Health 
Expenditures Fund (FPGC, Spanish acronym) was associated 
with delays in seeking medical care and in starting treatment. 
Materials and methods. We conducted a before and 
after cross-sectional study. We included 266 women with 
breast cancer (BC) diagnosis treated during the last three 
years before the hospitals received the FPGC and 309 women 
treated in the following three years after the fund was re-
ceived by the accredited hospitals. Results. After adjusting 
for potential confounders, we found no association between 
the FPGC and delay in seeking medical care or between the 
FPGC and the treatment delay. Conclusions. The FPGC 
initiative reduced neither the delay in seeking breast cancer 
medical care for breast cancer nor the treatment delay.

Keywords: breast cancer; treatment delay; Seguro Popular; 
Mexico

Resumen
Objetivo. Evaluar si el Fondo de Protección contra Gastos 
Catastróficos en Salud (FPGC) se asoció con retrasos en la 
búsqueda de atención médica e inicio del tratamiento. Ma-
terial y métodos. Estudio transversal antes y después, 
que incluyó 266 mujeres con diagnóstico de cáncer de mama 
(CM) tratadas durante los últimos tres años previos a que 
los hospitales recibieran el FPGC y 309 mujeres tratadas 
en los siguientes tres años posteriores a que los hospitales 
recibieran el fondo. Resultados. El FPGC no se asoció 
con el retraso en la búsqueda de atención médica ni con el 
retraso del inicio del tratamiento. Conclusiones. El FPGC 
no redujo el retraso en la búsqueda de atención médica por 
CM ni el retraso del inicio del tratamiento.

Palabras clave: cáncer de mama; retraso del tratamiento; 
Seguro Popular; México
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Worldwide, breast cancer (BC) is the most frequently 
diagnosed cancer among women.1 In Mexico, BC 

is the leading cause of cancer death among women.2 
As in other Latin-American countries, the BC survival 
rates observed in Mexican females are lower than those 
of developed nations,3 partly due to delay in both the 
diagnosis and the start of the treatment.4 More than 
45% of women are treated for advanced clinical stages 
of cancer in Mexico, compared to less than 15% in the 
United Kingdom.5
	 Considering that early access to chemo and ra-
diotherapy determine, in part, the survival of BC pa-
tients, the Mexican Government included in 2007 this 
malignant tumor to the list of diseases funded by the 
Catastrophic Health Expenditures Fund (FPGC, Span-
ish acronym).6 Through the FPGC, accredited medical 
centers received funding for a limited set of procedures 
to diagnose and treat beneficiaries of the Seguro Popular 
with BC or other expensive diseases.7 However, even 
with appropriate treatment, women with advanced BC 
have a lower survival rate than women diagnosed at 
earlier clinical stages.8
	 Delays between the time when the first symptoms 
occur and the time when a woman seeks medical care, 
and between the time of the diagnosis and the time when 
the treatment is started, could account for the high pro-
portion of women diagnosed and treated at advanced 
stages. Therefore, these indicators should be included 
in the evaluation of any program aimed at reducing 
BC-related mortality. The former indicator represents 
patient’s delay, and the latter, health system’s delay.9 
Patient’s delay occurs due partly to the patient’s lack 
of financial resources, fear, and lack of information,10  
among other reasons, while treatment delay is due to the 
characteristics of the health systems, including referral 
mechanisms, high volume of patients, longer distance 
to the clinic,10 and problems related to the untimely 
acquisition of cancer treatment drugs.11 
	 Mexico is currently undergoing a major health sys-
tem reform, with the replacement of the Seguro Popular 
with the National Institute of Health for Welfare (Insabi, 
Spanish acronym).12 Therefore, an analysis of the key 
determinants of survival becomes relevant to guide 
the decisions of policy makers. Under this scenario, we 
hypothesize that women attended after BC was included 
in the list of diseases of the FPGC had a lower delay in 
seeking health care or a lower delay in starting treatment 
than those who received care before the disease was 
included in the fund. Therefore, the aim of this study 
was to assess whether the FPGC reduced the time since 
the first perception of symptoms and seeking medical 
care, and from diagnosis to the start of treatment.

Materials and methods
Study design and setting

We conducted a before and after (2004 - 06 vs. 2007 - 09) 
cross-sectional study in four accredited hospitals for 
the care of BC patients through the FPGC. We selected 
one healthcare setting from each of the following re-
gions in Mexico: Center (C), North (N), West (W) and 
Southeast (S).

Data sources and measurement

Data were obtained through direct interviews with 
BC patients or with key informants and from medical 
records. Key informants provided information when 
the participants had died or when their health status 
was a limitation for the interview. Responses were 
checked and verified. Collected data included age at 
diagnosis, educational level, healthcare setting, paid 
job, wealth index, affiliation to any medical insurance 
at the time of the diagnosis, and family history of breast 
cancer (mother, sister, daughter). For quality control, 
during the survey, a field supervisor verified that the 
interviews were carried out at the patients’ homes. 
The data were entered into an intelligent pdf format 
screen and the entering of data for each questionnaire 
was checked against the questionnaire. In addition, 
telephone calls were made to a sub-sample of par-
ticipating women in order to corroborate the veracity 
of some responses. Clinical data (date of diagnosis, 
clinical stage, and date of the start of treatment) were 
drawn from the medical records.

Study population 

Eligible women were selected from a census of the total 
number of women treated for BC three years before (n = 
1 027) and three years after (n = 903) the hospitals were 
accredited to receive the FPGC. Individuals residing 
further than 90 minutes away from the hospital, and 
those whom we were unable to locate at their addresses, 
or with incomplete provided data or incomplete medical 
records were excluded (figure 1). Regarding the years 
2004 to 2006, we ended up with data from 266 treated 
women for analysis. Out of 1 027 homes, 761 addresses 
were excluded (inaccessible home location= 90; address 
not located= 437; women or proxy not located at their 
address= 172; and women who did not agree to partici-
pate= 62). As for the 2007-2009 period, we analyzed data 
from 309 treated women. Out of 903 homes, 594 were 
excluded (inaccessible home location= 198; address not 
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located= 258; not located at their address= 128; did not 
agree to participate= 10) (figure 1).

Outcomes

There were two outcomes: a) delay in seeking medical 
attention (natural days elapsed from the date of onset 
of symptoms to the date of first contact with a physi-
cian, < 90 vs ≥ 90 days)13 and b) delay in the start of 
treatment (business days elapsed from the date of the 
diagnosis to the date of starting the treatment, ≤ 10 vs 
> 10 days). International standards established that no 
more than 10 business days should elapse between date 
of histopathologic diagnosis and date of start of the 
treatment, according to the European guidelines,14 and 
no more than 30 days, in accordance with the criteria of 
the Centers for Disease Control (CDC).13

Predictor

The main predictor was the FPGC (after 2007-2009 vs 
before 2004-2006).

Potential confounders

The following variables were considered as potential 
confounders: age at diagnosis (years), educational level 
(none/elementary and middle-school/high school or 
above), healthcare setting (Center, North West, and East), 

paid job (yes/no), wealth index (low, medium, and high), 
medical insurance at diagnosis (yes/no), family history 
of breast cancer (yes/no), and clinical stage at diagnosis 
(early: 0 to IIA vs late: IIB or above).
	 We used a principal component analysis to calcu-
late the wealth index as a proxy of the socioeconomic 
status.15 The index was further categorized into low, 
middle, and high.

Statistical analysis

Summary statistics were computed, and stratified 
estimates were obtained before and after the hospitals 
were accredited to receive the FPGC. To assess whether 
FPGC was associated with the odds of delay in seek-
ing medical attention and delay in starting treatment, 
multiple logistic regression models were used. In both 
cases, a dichotomous variable was constructed (1 = 
delay, 0 = no delay) where the cut-off points for the 
dependent variable were 90 natural days or more for 
the former,13 and 10 business days for the latter.14 First, 
we selected potential confounders (by their theoreti-
cal relevance) that reached a p value under 0.25 in the 
bivariate analysis. In order to obtain a parsimonious 
model, we used the backward regression technique, 
placing all the variables in the model and sequentially 
eliminating those that did not improve model perfor-
mance.16 All statistical analyses were carried out with 
the Stata software, version 13.0.

Figure 1. Flow diagram of the study sample. Mexico 2004-2009

Women treated from 2007 to 2009 
(n=903)

Women treated from 2004 to 2006 
(n=1 027)

Excluded women (n=761)
Inaccesible home location (n=90)
Adress not located (n=437)
Not located at their address (n=172)
Did not agree to participate (n=62)

Final sample (n=309)Final sample (n=266)

Excluded women (n=594)
Inaccesible home location (n=198)
Adress not located (n=258)
Not located at their address (n=128)
Did not agree to participate (n=10)

Women with BC who received care
at the four hospitals surveyed

(2004-2009)
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Ethics

The study protocol was approved by the research eth-
ics committee at the National Institute of Public Health 
(CI:774 No. 666). All women provided their informed 
consent to participate in the study.

Results 
Data from 575 women were analyzed. Table I shows 
the characteristics of the study population by the se-
lected variables. The proportion of women with medical 
insurance at the time of diagnosis decreased signifi-
cantly from 23 to 14% (p<0.001), when we compared 
the women before and after the FPGC. BC cases were 
more likely to be diagnosed at an early stage (0 to IIA) 
after the FPGC than before it (34 vs. 23%, respectively 
p=0.026) (table I).
	 When we compared the time elapsed from the date 
of the onset of the symptoms to the date of first contact 
with a physician, we found no statistically significant 
differences between the two periods (table II). Only 58% 
of women before the FPGC and 60% of women after the 
FPGC sought medical care before 90 natural days since 
the appearance of symptoms (table II).
	 The median time from diagnosis to treatment was 
30 business days and 29 business days before and after 
the FPGC, respectively. The interquartile range was 12 
to 57 and 14 to 57 for the former and the latter periods, 
respectively (table III). No statistically significant dif-
ferences regarding the proportion of women diagnosed 
within an optimal (< 10 days, European Breast Guide-
lines for breast cancer screening and diagnosis (EBG) or 
an acceptable period (< 15 days, EBG; < 30 days, CDC-
were observed at any of analyzed hospitals. After the 
implementation of the FPGC, the Southeastern center 
reduced the median time for providing treatment from 
66 days to 17 days. However, this trend was reversed at 
all the other centers that had higher median treatment 
delays after the FPGC.
	 There was no statistical association between either 
delay and the FPGC (table IV). Several factors were 
associated as statistically significant with the delay 
in seeking medical care. The odds of delay in seeking 
medical care were 0.55-times lower (95%CI: 0.32-0.96; 
p=0.035) among women with a family history of breast 
cancer, compared with women without a family history 
of breast cancer, adjusting for hospital, age, wealth index 
and medical insurance at diagnosis, education level and 
clinical stage. Moreover, women with a higher wealth 
index were associated with statistically significant lower 
odds of delay in seeking medical care (p-trend = 0.049). 
After controlling for confounding variables, women 

Table I
Characteristics of the population for 

selected variables before and after the 
FPGC.* Mexico 2004-2009

Characteristics

FPGC*

p-value‡
Before After

2004-2006 2007-2009

n = 266 (%) n = 309

Age at diagnosis (years)§ 52 (13) 52.3 (12) 0.523

Education level#

   None 80 (30) 76 (25)

0.105
   Elementary 78 (29) 82 (27)

   Middle-school 43 (16) 73 (24)

   High-school or above 65 (24) 76 (25)

Health-care setting

   Center 115 (43) 108 (35) 0.187

   North 86 (32) 118 (38)

   West 50 (19) 68 (22)

   South East 15 (6) 15 (5)

Paid job#

   Yes 107 (69) 127 (41) 0.766

Wealth index

   Low 88 (33) 109 (35)
0.173

   Medium 86 (32) 115 (37)

   High 92 (35) 85 (28)

Medical insurance at diagnosis of BC‡ 

   Social security 60 (23) 42 (14)

< 0.001&   Other 17 (6) 2 (1)

   None 179 (67) 250 (81)

Family history of breast cancer#

   Yes 58 (23) 65 (25) 0.413

Clinical stage at diagnosis#

   Early (0 to IIA) 62 (23) 106 (34)
0.026

   Late (IIB or above) 155 (58) 172 (55)

* FPGC: Catastrophic Health Expenditures Fund, from its acronym in Spanish. 
This fund was given since 2007 to accredited hospital to cover BC health 
expenditures. 
‡ Chi-Square. 
§ Standard deviation 
# Percentages do not add 100% due to missing values. 
& Fisher exact test.
BC: Breast Cancer
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Table II
Natural days elapsed from the date of starting symptoms to the date of first

contact with a physician. Mexico 2004-2009

Healthcare 
setting

Before the FPGC 2004-2006 After the FPGC 2007-2009

n Median        
(IQR)

< 90 natural 
days* (%) n Median (IQR) < 90 natural 

days* (%) p-value‡

Center 99 60 (8-180) 54 96 60 (7-120) 59 0.171

North 74 15 (2-90) 73 109 15 (3-90) 69 0.545

West 45 60 (3-180) 53 63 60 (8-150) 52 0.946

South East 13 150 (30-365) 31 12 210 (53-365) 25 0.185

Total§ 231 30 (3-180) 58 280 45 (5-150) 60 0.625

FPGC: Catastrophic Health Expenditures Fund,for its acronym in Spanish.
IQR: Interquartile range.
* European Breast Guidelines for breast cancer screening and diagnosis: acceptable
‡ The p-value is derived from Mann-Whitney tests.
§ Missing data. 13% before and 9% after the FPGC.

Table III
Median natural days elapsed from date of diagnosis to date of starting

treatment according to medical center. Mexico 2004-2009

Healthcare setting n Median IQ range
EBG (%) CDC (%)

Optimal Acceptable Acceptable

Before the FPGC (2004-2006)

   Center 102 45 (30-72) 4 7 14

   North 68 16 (5-32) 41 49 60

   West 42 12 (5-30) 48 57 71

   South East 9 66 (28-122) 11 22 22

   Total 221 30 (12-57) 24 30 40

After the FPGC (2007-2008)

   Center 100 51 (29-73) 7 9 14

   North 99 19 (3-32) 32 41 58

   West 57 24 (6-48) 33 37 48

   South East 12 17 (12-38) 25 42 58

   Total 268 29 (14-57) 23 28 39

IQ range: Interquartile range; EBG: European Breast Guidelines for breast cancer screening and diagnosis (optimal, < 10 business days; acceptable, < 15 business 
days); CDC: Centers for Disease Control and Prevention (acceptable, < 30 business days); FPGC: Catastrophic Health Expenditures Fund, for its acronym in Spanish.
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Table IV
Factors associated with seeking medical care and start of treatment delays.*

Mexico 2004-2009

Variable
Multiple analysis‡

p-value
OR (95%CI)

Model 1: Diagnostic delay§

FPGC

   Before (2004-2006) 1.00

   After (2007-2009) 0.69 (0.44-1.08) 0.105

   Age at diagnosis, years 1.02 (1.00-1.04) 0.080

Family history of breast cancer

   No 1.00

   Yes 0.55 (0.32-0.96) 0.035

Wealth index

   Low 1.00 0.045

   Medium 0.59 (0.35-0.99) 0.110

   High 0.63 (0.35-1.11) 0.049#

Medical insurance at diagnosis

   No 1.00

   Yes 0.55 (0.32-0.97) 0.039

Health-care setting

   Center 1

   North 0.56 (0.34-0.92) 0.023

   West 1.43 (0.74-2.76) 0.292

   Southeast 3.31 (0.96-11.45) 0.059

Model 2: Treatment delay&

FPGC

   Before (2004-2006) 1.00

   After (2007-2009) 1.24 (0.68-2.27) 0.490

Paid job

   No 1.00

   Yes 0.55 (0.31-0.99) 0.046

Clinical stage at diagnosis

   Early (0 to IIA) 1.00

   Late (IIB or above) 2.23 (1.23-4.04) 0.009

Family history of breast cancer 1.00

   No

   Yes 0.61 (0.31-1.19) 0.149

Education level

   None 1.00

   Elementary - middle school 1.04 (0.49-2.22) 0.910

   High-school or above 0.37 (0.15-0.89) 0.027

Health-care setting

   Center 1.00

   North 0.04 (0.01-0.11) < 0.001

   West 0.05 (0.01-0.15) < 0.001

   Southeast 0.09 (0.02-0.47) 0.005

Variable
Multiple analysis‡

p-value
OR (95%CI)

FPGC: Catastrophic Health Expenditures Fund, for its acronym  in Spanish.
* Seeking medical attention delay (natural days elapsed from date of start of symptoms to the date of first contact with a physician, < 90 vs ≥ 90 natural days) and b) start of treatment 
delay (natural days elapsed from date of diagnosis to date of starting treatment, ≤ 10 vs > 10 business days).
‡ The odds ratios (OR) and 95% confidence intervals (CI) were computed through logistic regression models.
§ In model one, the odds ratios  were adjusted for education level, clinica stage and for the variables in the table.
# P for linear trend.
& In model 2, the odds ratios were adjusted for  age at time of diagnosis, medical insurance at diagnosis and for the variables in the table.

patients at the Northern clinic had 0.56-times the odds 
(95%CI: 0.34 -0.92; p=0.023) of treatment delay compared 
with the women receiving care at the Central clinic. 
Finally, women with medical insurance had 0.55 times 
the odds of diagnostic delay compared with women 
without medical insurance, after adjusting for potential 
confounders (95%CI: 0.32-0.97; p=0.039) (table IV).
	 The multiple logistic regression model demon-
strated that the introduction of the FPGC was not associ-
ated with the delay in starting the treatment (OR=1.24; 
95%CI: 0.68-2.27). Compared to women at early stages 
of the disease, those with advanced clinical stages had 
2.2 times the odds of treatment delay (95%CI: 1.23-4.04). 
Women with paid job had 0.55 times the odds of start-
ing treatment delay compared with women who were 

not economically active (95%CI: 0.31-0.99). The odds 
of treatment delay among women with high-school 
or higher education were 0.37 times the odds among 
women with no education (95%CI: 0.15-0.89) (table IV).

Discussion
We conducted a before and after cross-sectional study 
to assess if women treated after the FPGC had lower 
delays in seeking medical care and in starting treatment, 
compared to those who received care before the fund 
was implemented.
	 After adjusting for potential confounders, we found 
no association between the FPGC and delay in seeking 
medical care. We expected a decrease in this delay be-
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cause, once the fund was implemented, women could 
consider seeking free medical care. However, the main 
reasons women gave for not seeking treatment on time 
were not having money or time, as well as fear. This is 
consistent with an ethnographic study in Mexico that 
showed that delay in seeking medical care was associated 
with fear and lack of information.10 It is very likely that 
the women in our study did not seek treatment on time 
because they were not informed about the FPGC benefits.
	 We did not observe an association between the 
FPGC and the delay in starting treatment. Although 
our data do not support the hypothesis that higher 
coverage for the uninsured increases patient delay in 
a middle-income country due to the lack of proper 
infrastructure and human resources, this may partially 
explain our findings.17 The effect of increased cover-
age for the uninsured is different in more developed 
countries, like the United States of America (USA). The 
implementation of the Affordable Care Act (ACA) in 
2010 was not associated with treatment delay for breast 
cancer.18 The ACA is a financing mechanism that shares 
some characteristics with the Seguro Popular. Not all the 
states in the USA have fully implemented the ACA, and 
some have even promoted disenrollment of patients 
from Medicaid, providing the conditions to conduct 
quasi-experimental studies. For instance, Tennessee did 
not experience a decrease in treatment delay although it 
stopped covering 4% of its non-elderly beneficiaries.19 In 
contrast, at the national level, women with higher levels 
of Medicaid coverage had shorter delays for breast can-
cer surgery.20 These results are relevant, given the recent 
debates regarding the expansion of health coverage in 
Mexico and in the USA.
	 In our study, the odds of seeking medical care 
delay were lower in women with a family history of 
breast cancer, with a medium or high socioeconomic 
status, having medical insurance, and resorting to the 
Northern healthcare setting. Socioeconomic status and 
medical insurance have also been associated with delay 
in seeking medical care in Colombia.21 Although clinical 
stage was not associated to seeking medical care, other 
studies have found that higher clinical stages are as-
sociated to longer delays.21 Clinical breast examination 
has been associated with reduced delay and diagnosis 
of the disease at an earlier clinical stage;22 however, we 
did not assess this characteristic.
	 In this study, the odds of starting treatment delay 
were lower in women with a paid job, a family history 
of breast cancer, high-school education or above, and 
treated in the North, West, and Southeast healthcare 
settings, while the odds were higher in those diag-
nosed at a late clinical stage. In accordance with our 
findings, Mexican women with stage I breast cancer 

received treatment 26 days after their diagnosis, 
whereas patients at stage IV were treated 49 days 
after their biopsy.4 Similarly, health system’s delay 
increased the probability of being diagnosed with 
breast cancer at clinical stages III and IV.23 Other fac-
tors associated with a higher likelihood of treatment 
delay were lack of high school education and lack of 
a paid job. Delaying the start of BC treatment after 
experiencing symptoms has a negative impact on 
cancer survival. For instance, patients with total de-
lays of more than three months had 12% less survival 
compared with those with less delay.24 In Mexico, hav-
ing longer waiting times between the biopsy and the 
start of treatment lowers the survival rate of women 
with breast cancer.4 Therefore, reducing diagnosis and 
treatment delays should be a priority for breast cancer 
health policy makers.25 Delays in seeking medical 
care and starting treatment may explain why certain 
institutions or states perform better in terms of breast 
cancer survival. Therefore, they could be used as key 
performance indicators at the National Institute of 
Health for Welfare (Instituto de Salud para el Bienestar, 
Insabi)12 that will start to operate in Mexico in January 
2021 after the disappearance of the Seguro Popular, 
which has already taken place. Insabi replaces Seguro 
Popular, and its objective is to ensure the provision 
of free high-quality health services, medicines, and 
supplies to all those people who lack social security.12

	 Financing mechanisms such as the FPGC focused 
on preventing catastrophic out-of-pocket spending 
by increasing access to expensive therapies. However, 
this Fund failed to remove other barriers like the lack 
of infrastructure, trained professionals, and equipment 
maintenance.26 Recognizing that these efforts may not 
suffice to improve the survival of patients with breast 
cancer, some Mexican states have already acted towards 
reducing treatment delay. Such is the case of Alerta Rosa, 
a program in Nuevo León27 that has focused on helping 
patients with symptoms of breast cancer or abnormal im-
aging to navigate the healthcare system. Alerta Rosa also 
represents an example of how programs can be tailored 
to the local needs of every population. Nevertheless, in 
order to become aware of these needs, policymakers must 
identify the barriers for timely care at every stage of the 
natural history of breast cancer, both at the patient and 
the health system levels.9 Therefore, the Insabi should 
analyze diagnostic and treatment delays, providing real-
time feedback to the learning health system.
	 The median patient delay was 30 days before the be-
ginning of the FPGC and 45 days afterwards. Only 24% 
of the patients with breast cancer sought medical care 
in a timely fashion. In terms of patient delay, our results 
are comparable to those of other studies performed in 
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Mexico.4,14 However, other countries in Latin America 
report lower proportions of patient delay. For instance, 
34% of patients in Colombia exhibit delays of over 30 
days.21 In contrast, low-income countries like Uganda 
report median patient delays of up to 13 months.28

	 The median treatment delay was 30 days before and 
29 days after the FPGC was implemented. Only 23% of 
the patients with breast cancer received optimal timely 
treatment in our population. In terms of the treatment 
interval, our results are consistent with those of similar 
studies performed in diverse settings in Mexico.4,14,18 
However, small studies performed at specialized clinics 
report shorter patient delays.29 In contrast, other reports 
in the Latin American region have found waiting times 
of 69 days for starting treatment.30

	 When we compared the stages at which women 
were diagnosed before and after the FPGC, we ob-
served a 23% decrease in the proportion of women 
diagnosed with advanced breast cancer. It is worth 
considering that, besides the FPGC, the Seguro Popu-
lar also included preventive care in the form of early 
cancer detection. Likewise, the Preventive services 
provision of the ACA in the USA shifted the diagnosis 
of breast cancer to lower stages.31 Furthermore, the 
expanded medical coverage provided by the ACA 
reduced the likelihood of metastatic cancer disease.32 
Because survival for patients at more advanced stages 
of breast cancer is less than five years,33 increasing the 
proportion of women diagnosed at early stages should 
be a priority for any breast cancer program.
	 Our study has several strengths. For instance, the 
outcome was measured using data from the medical 
records, preventing the memory bias of survey designs. 
Moreover, our methodology included a protocol for 
data quality assurance. Finally, the states where the 
participating hospitals were located represent 40% 
of the incident cases of BC in Mexico. Despite these 
strengths, our study faces some limitations. Given its 
cross-sectional design, we need to consider our results 
cautiously. Although policy interventions offer natural 
experiments that can be evaluated, our design has the 
risk of unmeasured confounding. Moreover, for feasi-
bility reasons, we were not able to assess individuals 
who lived further away than 90 minutes from the 
clinics. Therefore, future studies using administrative 
databases should focus on this population to con-
firm our results. We only evaluated delay in seeking 
medical care and in starting treatment, leaving aside 
other components of delay from the health system’s 
perspective. Researchers have validated surveys to 
specifically assess each component of patient’s and 
health system’s delays.34 Future studies measuring the 
impact of health policy for breast cancer should also 

consider performance indicators to evaluate the level 
of maturity of the quality improvement at the different 
levels of management.35,36

	 In order to ensure effectivity, efficiency, efficacy 
and equity, Insabi and other institutions could consider 
other key performance indicators (KPI) in accordance 
with the Methodology for Productive Management of 
Health Systems.35 Besides patient and treatment delays, 
the Methodological Manual Towards Excellence recom-
mends measuring coverage (mammography, clinical 
evaluation, diagnostic evaluation, and treatment), 
treatment opportunity, the proportion of breast cancer 
detected with screening, and the proportion of women 
diagnosed at early stages.36

	 The Seguro Popular addressed some of the barri-
ers to access to expensive medical treatment for breast 
cancer through the FPGC. In doing so, it accomplished 
financial protection and increased coverage. Neverthe-
less, lengthy delays in treatment precluded the Seguro 
Popular from achieving the goal of providing quality 
care. Future reforms aiming at universal healthcare 
(such as Insabi) in Mexico and elsewhere must con-
sider metrics like patient and treatment delay in order 
to measure the quality of care and provide timely and 
actionable feedback.

Acknowledgments

This research was funded by the US National Can-
cer Institute of the National Institutes of Health 
[P20CA210286]. The content is solely the responsibility 
of the authors and does not necessarily represent the 
official views of the National Institutes of Health.

Declaration of conflict of interests. The authors declare that they have no 
conflict of interests.

References

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global 
cancer statistics 2018: GLOBOCAN estimates of incidence and mor-
tality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 
2018;68(6):394-424. https://doi.org/10.3322/caac.21492
2. Gómez-Dantés H, Lamadrid-Figueroa H, Cahuana-Hurtado L, Silverman-
Retana O, Montero P, González-Robledo MC, et al. The burden of cancer 
in Mexico, 1990-2013. Salud Pública Méx. 2016;58(2):118-31. https://doi.
org/10.21149/spm.v58i2.7780
3. Justo N, Wilking N, Jonsson B, Luciani S, Cazap E. A Review of Breast 
Cancer Care and Outcomes in Latin America. Oncologist. 2013;18(3):248-
56. https://doi.org/10.1634/theoncologist.2012-0373
4. Ángeles-Llerenas A, Torres-Mejía G, Lazcano-Ponce E, Uscanga-Sánchez 
S, Mainero-Ratchelous F, Hernández-Ávila JE, et al. Effect of care-delivery 
delay on the survival of Mexican women with breast cancer. Salud Pública 
Méx. 2016;18(3):237-50. https://doi.org/10.21149/spm.v58i2.7793

https://doi.org/10.3322/caac.21492
https://doi.org/10.21149/spm.v58i2.7780
https://doi.org/10.21149/spm.v58i2.7780
https://doi.org/10.1634/theoncologist.2012-0373
https://doi.org/10.21149/spm.v58i2.7793


95salud pública de méxico / vol. 64, no. 1, enero-febrero de 2022

Breast cancer patient and treatment delays and the Seguro Popular Artículo original

5. Unger-Saldaña K. Challenges to the early diagnosis and treatment of 
breast cancer in developing countries. World J Clin Oncol. 2014;5(3):465-
77. https://doi.org/10.5306/wjco.v5.i3.465
6. Knaul FM, Nigenda G, Lozano R, Arreola-Ornelas H, Langer 
A, Frenk J. Breast cancer in Mexico: an urgent priority. Salud 
Pública Méx. 2009;51(supl 2):335-44. https://doi.org/10.1590/s0036-
36342009000800026
7. Frenk J, González-Pier E, Gómez-Dantés O, Lezana MA, Knaul FM. 
Comprehensive reform to improve health system performance in 
Mexico. Lancet. 2006;368(9546):1524-34. https://doi.org/10.1016/S0140-
6736(06)69564-0
8. Reynoso-Noverón N, Villarreal-Garza C, Soto-Perez de Celis E, Arce-
Salinas C, Matus-Santos J, Ramírez-Ugalde MT, et al. Clinical and Epidemio-
logical Profile of Breast Cancer in Mexico: Results of the Seguro Popular. J 
Glob Oncol. 2017;3(6):757-64. https://doi.org/10.1200/JGO.2016.007377
9. Unger-Saldaña K, Ventosa-Santaulària D, Miranda A, Verduzco-Bustos 
G. Barriers and explanatory mechanisms of delays in the patient and 
diagnosis intervals of care for breast cancer in Mexico. Oncologist. 
2018;23(4):440-53. https://doi.org/10.1634/theoncologist.2017-0431
10. Tejada-Tayabas LM, Salcedo LA, Monárrez-Espino J. Medical therapeutic 
itineraries of women with breast cancer diagnosis affiliated to the People’s 
Health Insurance in San Luis Potosí, central Mexico. Cad Saude Publica. 
2015;31(1):60-70. https://doi.org/10.1590/0102-311X00009114
11 Aapro M, Astier A, Audisio R, Banks I, Bedossa P, Brain E, et al. Iden-
tifying critical steps towards improved access to innovation in cancer 
care: a European CanCer Organisation position paper. Eur J Cancer. 
2017;82(1):193-202. https://doi.org/10.1016/j.ejca.2017.04.014
12. Reich MR. Restructuring Health Reform, Mexican Style. Health Syst 
Reform. 2020;6(1):1-11. https://doi.org/10.1080/23288604.2020.1763114
13. Pack GT, Gallo JS. The culpability for delay in the treatment of cancer. 
Am J Cancer. 1938;33(3):443-62. https://doi.org/10.1158/ajc.1938.443
14. Perry N, Broeders M, de Wolf C, Törnberg S, Holland R, von Karsa L. 
European guidelines for quality assurance in breast cancer screening and 
diagnosis. Ann Oncol. 2008;19(4):614-22. https://doi.org/10.1093/annonc/
mdm481
15. Kolenikov S, Angeles G. The use of discrete data in principal compo-
nent analysis for socio-economic status evaluation. Chapel Hill: University 
of North Carolina, 2005 [cited Feb 25, 2020]. Available from: http://stas-
kolenikov.net/talks/Gustavo-Stas-PCA-generic.pdf
16. Hosmer DW, Lemeshow S, Sturdivant RX. Applied Logistic Regres-
sion: 3rd ed. New Jersey: Wiley Series in Probability and Statistics, 2013 
[cited Mar 13, 2020]. Available from: https://onlinelibrary.wiley.com/doi/
book/10.1002/9781118548387
17. Mohar A, Bargalló E, Ramírez MT, Lara F, Beltrán-Ortega A. Recursos 
disponibles para el tratamiento del cáncer de mama en México. Salud 
Pública Méx. 2009;51(suppl 2):s263-9 [cited Mar 13,2020]. Available from: 
https://www.saludpublica.mx/index.php/spm/article/view/4895
18. Han X, Zhao J, Ruddy KJ, Lin CC, Sineshaw HM, Jemal A. The impact 
of dependent coverage expansion under the Affordable Care Act on 
time to breast cancer treatment among young women. PLoS One. 
2018;13(6):e0198771. https://doi.org/10.1371/journal.pone.0198771
19. Tarazi WW, Bradley CJ, Bear HD, Harless DW, Sabik LM. Impact of 
Medicaid disenrollment in Tennessee on breast cancer stage at diagnosis and 
treatment. Cancer. 2017;123(17):3312-9. https://doi.org/10.1002/cncr.30771
20. Halpern MT, Schrag D. Effects of state-level medicaid policies and 
patient characteristics on time to breast cancer surgery among medicaid 
beneficiaries. Breast Cancer Res Treat. 2016;158(3):573-81. https://doi.
org/10.1007/s10549-016-3879-8
21. Piñeros M, Sánchez R, Cendales R, Perry F, Ocampo R. Patient 
delay among Colombian women with breast cancer. Salud Pública Méx. 
2009;51(5):372-80. https://doi.org/10.1590/s0036-36342009000500004
22. Romanoff A, Constant TH, Johnson KM, Guadiamos MC, Vega AMB, 
Zunt J, Anderson BO. Association of previous clinical breast examination 
with reduced delays and earlier-stage breast cancer diagnosis among 

women in Peru. JAMA Oncol. 2017;3(11):1563-7. https://doi.org/10.1001/
jamaoncol.2017.1023
23. Unger-Saldaña K, Miranda A, Zarco-Espinosa G, Mainero-Ratchelous 
F, Bargalló-Rocha E, Lázaro-León JM. Health system delay and its 
effect on clinical stage of breast cancer: Multicenter study. Cancer. 
2015;121(13):2198-206. https://doi.org/10.1002/cncr.29331
24. Richards MA, Westcombe AM, Love SB, Littlejohns P, Ramirez AJ. 
Influence of delay on survival in patients with breast cancer: a systematic 
review. Lancet. 1999;353(9159):1119-26. https://doi.org/10.1016/s0140-
6736(99)02143-1
25. Unger-Saldaña K, Infante-Castañeda C. Delay of medical care for symp-
tomatic breast cancer: a literature review. Salud Publica Mex. 2009;51(supl 
2):s270-85. https://doi.org/10.1590/s0036-36342009000800018
26. Unger-Saldaña K, González-Maya LN, Betancourt AM. Percepciones 
de personal de salud y experiencias de atención médica de pacientes 
con cáncer de mama en los principales centros oncológicos públicos dis-
ponibles para población no derechohabiente de seguridad social del país 
respecto a los principales servicios descritos en la Norma Oficial Mexi-
cana 041 para la prevención, diagnóstico, tratamiento, control y vigilancia 
epidemiológica del cáncer de mama. Ciudad de México: Fundación Cimab, 
2017 [cited Mar 7, 2019]. Available from: https://comesama.org/loginwp/
wp-content/uploads/2020/07/INFORME-FINAL_Encuesta-NOM041.pdf 
27. Mireles-Aguilar T, Tamez-Salazar J, Muñoz-Lozano JF, López-Martínez 
EA, Romero C, Platas A, et al. Alerta Rosa: Novel alert and navigation 
breast cancer program in Nuevo Leon, Mexico, for reducing health system 
interval delays. Oncologist. 2018;23(12):14616. https://doi.org/10.1634/
theoncologist.2018-0226
28. Odongo J, Makumbi T, Kalungi S, Galukande M. Patient delay factors in 
women presenting with breast cancer in a low income country. BMC Res 
Notes. 2015;8(467):1-6. https://doi.org/10.1186/s13104-015-1438-8
29. Bright K, Barghash M, Donach M, de la Barrera MG, Schneider RJ, For-
menti SC. The role of health system factors in delaying final diagnosis and 
treatment of breast cancer in Mexico City, Mexico. Breast. 2011;20(supl 
2):s54-9. https://doi.org/10.1016/j.breast.2011.02.012
30. Soares-Ferreira NA, Figueiredo-de Carvalho SM, Engrácia-Valenti 
V, Pinheiro-Bezerra IM, Teixeira-Batista HM, de Abreu LC, et al. Treat-
ment delays among women with breast cancer in a low socio-economic 
status region in Brazil. BMC Womens Health. 2017;17(1):13. https://doi.
org/10.1186/s12905-016-0359-6
31. Silva A, Molina Y, Hunt B, Markossian T, Saiyed N. Potential impact of 
the Affordable Care Act’s preventive services provision on breast cancer 
stage: A preliminary assessment. Cancer Epidemiol. 2017;49(1):108-11. 
https://doi.org/10.1016/j.canep.2017.05.015
32. Aizer AA, Falit B, Mendu ML, Chen M-H, Choueiri TK, Hoffman KE, 
et al. Cancer-specific outcomes among young adults without health 
insurance. J Clin Oncol. 2014;32(19):2025-30. https://doi.org/10.1200/
JCO.2013.54.2555
33. Flores-Luna L, Salazar-Martínez E, Duarte-Torres RM, Torres-Mejía G, 
Alonso-Ruiz P, Lazcano-Ponce E. Prognostic factors related to breast can-
cer survival. Salud Publica Mex. 2008;50(2):119-25. https://doi.org/10.1590/
s0036-36342008000200005
34. Unger-Saldaña K, Peláez-Ballestas I, Infante-Castañeda C. Development 
and validation of a questionnaire to assess delay in treatment for breast 
cancer. BMC Cancer. 2012;12(1):626. https://doi.org/10.1186/1471-2407-
12-626
35. Organización Panamericana de la Salud. Metodología de Gestión 
Productiva de los Servicios de Salud. Introducción y Generalidades. 
Washington, DC: OPS, 2010 [cited Mar 13, 2020]. Available from: https://
www.paho.org/hq/dmdocuments/2010/MET_GEST_PSS_INTRO_
GENERL_2010SPA.pdf 
36. Dirección General de Epidemiología. Manual metodológico para la 
evaluación. Ciudad de México: SS, 2019 [cited Mar 13, 2020]. Available 
from: https://epidemiologia.salud.gob.mx/gobmx/salud/documentos/manu-
ales/04_Manual_CAMEXC.pdf

https://doi.org/10.5306/wjco.v5.i3.465
https://doi.org/10.1590/s0036-36342009000800026
https://doi.org/10.1590/s0036-36342009000800026
https://doi.org/10.1016/S0140-6736(06)69564-0
https://doi.org/10.1016/S0140-6736(06)69564-0
https://doi.org/10.1200/JGO.2016.007377
https://doi.org/10.1634/theoncologist.2017-0431
https://doi.org/10.1590/0102-311X00009114
https://doi.org/10.1016/j.ejca.2017.04.014
https://doi.org/10.1080/23288604.2020.1763114
https://doi.org/10.1158/ajc.1938.443
https://doi.org/10.1093/annonc/mdm481
https://doi.org/10.1093/annonc/mdm481
http://staskolenikov.net/talks/Gustavo-Stas-PCA-generic.pdf
http://staskolenikov.net/talks/Gustavo-Stas-PCA-generic.pdf
https://onlinelibrary.wiley.com/doi/book/10.1002/9781118548387
https://onlinelibrary.wiley.com/doi/book/10.1002/9781118548387
https://www.saludpublica.mx/index.php/spm/article/view/4895
https://doi.org/10.1371/journal.pone.0198771
https://doi.org/10.1002/cncr.30771
https://doi.org/10.1007/s10549-016-3879-8
https://doi.org/10.1007/s10549-016-3879-8
https://doi.org/10.1590/s0036-36342009000500004
https://doi.org/10.1001/jamaoncol.2017.1023
https://doi.org/10.1001/jamaoncol.2017.1023
https://doi.org/10.1002/cncr.29331
https://doi.org/10.1016/s0140-6736(99)02143-1
https://doi.org/10.1016/s0140-6736(99)02143-1
https://doi.org/10.1590/s0036-36342009000800018
https://comesama.org/loginwp/wp-content/uploads/2020/07/INFORME-FINAL_Encuesta-NOM041.pdf
https://comesama.org/loginwp/wp-content/uploads/2020/07/INFORME-FINAL_Encuesta-NOM041.pdf
https://doi.org/10.1634/theoncologist.2018-0226
https://doi.org/10.1634/theoncologist.2018-0226
https://doi.org/10.1186/s13104-015-1438-8
https://doi.org/10.1016/j.breast.2011.02.012
https://doi.org/10.1186/s12905-016-0359-6
https://doi.org/10.1186/s12905-016-0359-6
https://doi.org/10.1016/j.canep.2017.05.015
https://doi.org/10.1200/JCO.2013.54.2555
https://doi.org/10.1200/JCO.2013.54.2555
https://doi.org/10.1590/s0036-36342008000200005
https://doi.org/10.1590/s0036-36342008000200005
https://doi.org/10.1186/1471-2407-12-626
https://doi.org/10.1186/1471-2407-12-626
https://www.paho.org/hq/dmdocuments/2010/MET_GEST_PSS_INTRO_GENERL_2010SPA.pdf
https://www.paho.org/hq/dmdocuments/2010/MET_GEST_PSS_INTRO_GENERL_2010SPA.pdf
https://www.paho.org/hq/dmdocuments/2010/MET_GEST_PSS_INTRO_GENERL_2010SPA.pdf
https://epidemiologia.salud.gob.mx/gobmx/salud/documentos/manuales/04_Manual_CAMEXC.pdf
https://epidemiologia.salud.gob.mx/gobmx/salud/documentos/manuales/04_Manual_CAMEXC.pdf

