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ABSTRACT

Background. Most breast cancer patients in low- and middle-
income settings are diagnosed at advanced stages due to
lengthy intervals of care. This study aimed to understand the
mechanisms through which delays occur in the patient interval
and diagnosis interval of care.
Materials and Methods.We conducted a cross-sectional survey
including 886 patients referred to four major public cancer hos-
pitals in Mexico City. Based in a conceptual model of help-
seeking behavior, a path analysis strategy was used to identify
the relationships between explanatory factors of patient delay
and diagnosis delay.
Results. The patient and the diagnosis intervals were greater
than 3 months in 20% and 65% of participants, respectively.We
present explanatory models for each interval and the interrela-
tionship between the associated factors. The patient interval

was longer among women who were single, interpreted their
symptoms as not worrisome, concealed symptoms, and per-
ceived a lack of financial resources and the difficulty of missing a
day of work as barriers to seek care. These barriers were more
commonly perceived among patients who were younger, had
lower socioeconomic status, and lived outside of Mexico City.
The diagnosis interval was longer among those who used several
different health services prior to the cancer hospital and per-
ceived medical errors in these services. More health services
were used among those who perceived errors and long waiting
times for appointments, and who first consulted private services.
Conclusion.Our findings support the relevance of strengthening
early cancer diagnosis strategies, especially the improvement of
quality of primary care and expedited referral routes to cancer
services.The Oncologist 2018;23:440–453

Implications for Practice: This study’s findings suggest that policy in low- and middle-income countries (LMICs) should be directed
toward reducing delays in diagnosis, before the implementation of mammography screening programs. The results suggest several
factors susceptible to early diagnosis interventions. To reduce patient delays, the usually proposed intervention of awareness
promotion could better work in LMIC contexts if the message goes beyond the advertising of screening mammography to
encourage the recognition of potential cancer symptoms and sharing of symptoms with significant others. To reduce diagnosis
delay, efforts should focus on strengthening the quality of public primary care services and improving referral routes to cancer care
centers.

INTRODUCTION

The high rates of breast cancer (BC) mortality reported in low-
and middle-income countries (LMICs) are mainly due to diagno-
sis at advanced stages of disease and barriers to accessing
standard treatment [1]. Advanced disease stage and low sur-
vival rates have been shown to be associated with lengthy
intervals of care [2–4].

The total interval of care, defined as the time between
symptom discovery and the beginning of cancer treatment, has
been divided into several more specific intervals [5]. The

patient interval starts with symptom discovery and ends with
the first medical consultation. The health system interval begins
with the first medical visit and concludes with the beginning of
cancer treatment. This interval has been further classified into
the diagnosis interval, defined as the time between the first
medical consultation and the histopathologic confirmation of
cancer, and the treatment interval, defined as the time
between diagnosis confirmation and the beginning of oncologic
treatment.
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In Mexico, BC is the most common cause of cancer-related
mortality among women [6]. Although data on the clinical
stages of breast cancer are scarce and are not nationally repre-
sentative, existing studies have reported that 45%–48% of cases
are diagnosed in stages III and IV, and only between 10% and
20% in stages 0 and I [7, 8]. In a previous study, both patient
delay and health system delay were found to be independently
associated with increased probability of advanced BC among
Mexican women [9]. The present study aimed to explore the
mechanisms through which patient characteristics and health
system barriers influence patient delay and diagnosis delay
amongMexican patients seeking care for breast symptoms.

The only factors that have been found to be strongly
related with patient delay in a 1999 meta-analysis are the
patient’s single marital status and advanced age [10]. Subse-
quent studies have shown contradictory findings regarding the
association between patient delays and low education, resi-
dence in rural areas, low socioeconomic level, lack of health
insurance, lack of cancer knowledge, previous experiences with
family members or friends who had cancer, fear, denial, low
cancer risk perception, breast symptoms other than a lump,
and not talking to anyone about symptoms [11–29]. As for diag-
nosis delay, the only strong predictors in the 1999 meta-
analysis were the patient’s young age and presentation with
symptoms other than a lump. Although in recent years there
has been more interest in understanding diagnosis delay, it has
been much less studied than patient delay. Few studies have
shown an association with diagnosis delay of low socioeco-
nomic status, rural residence, lack of social support, lack of
screening participation, patients’ mistrust in health services,
breast symptoms other than a lump, and medical errors [21,
23, 29, 30]. Most studies have been done in high-income coun-
tries and focused on finding associations between sociodemo-
graphic factors and lengthy time intervals.

In contrast to previous studies that only describe factors
associated individually with the delay intervals, we present two
separate explanatory models that, in addition to the relation
between each analyzed factor and the time interval, include
the interrelationship between the different factors associated
to patient delay and diagnosis delay. Our findings show the
pathways through which these factors influence each type of
delay, thus providing more insight into the kind of tailored
interventions that could be more effective in reducing time
intervals and, consequently, improving stages at diagnosis and
mortality rates.

MATERIALS AND METHODS

Design
Details of the study design have been reported in a previous
publication [9]. We conducted a cross-sectional study including
patients who were newly referred with probable BC to four of
the largest public cancer hospitals in Mexico City (MC): the
Mexican National Cancer Institute (INCAN), General Hospital of
Mexico (HGM), Mexican Social Security Institute (IMSS)
National Hospital of Oncology, and IMSS Hospital of Gynecol-
ogy and Obstetrics number four. The study protocol was
approved by the research and ethics review boards of the par-
ticipating hospitals, and informed consent was obtained from
all participants.

Setting
The INCAN and HGM fall under the purview of the Ministry of
Health (MoH) and offer BC services without cost to uninsured
patients and those covered by Seguro Popular, which is a federal
program that permits its affiliates to benefit from an explicit list of
health interventions. The IMSS Oncology and Gynecology Hospi-
tals offermedical services to BC patients covered by social security
health insurance. According to the most recently conducted
National Survey of Health and Nutrition (2016), 43.5% of the
Mexican population is covered by Seguro Popular, 32.9% is cov-
ered by IMSS, and 13.4% of the population remains uninsured.
The rest of the population (10.3%) is privately insured (0.6%) or
insured through public schemes offered by other entities [31].

Participants
Overall, 1,497 patients first sought care at the breast tumor
departments of the participating hospitals during the study
period. We excluded those who exhibited the following charac-
teristics: (a) had a personal history of cancer (43/1,497, 2.9%); (b)
had a benign breast condition under medical surveillance (151/
1,497, 10.1%); (c) began cancer treatment before arrival to the
institution (234/1,497, 15.6%); (d) were not willing to participate
(60/1,069, 5.6%); (e) had intellectual or hearing impairments, or
did not speak Spanish (46/1,069, 4.3%); (f) could not recall the
dates necessary for estimation of the examined intervals (5/963,
0.5%); or (g) were outliers, which was defined as having a total
interval of care greater than 50 months (72/963, 7.5%).

Measures of Time Intervals
The conceptual and operational definitions of the time intervals
used in this study were in line with those of most previous
studies on BC care delay and the recommendations of a con-
sensus statement [5].

Patient interval: time between the identification of the con-
dition and the first medical consultation.

Diagnosis interval: time from the first medical consultation
to the first medical note reporting histopathologic confirmation
of cancer.

Data Collection
A validated questionnaire was used to retrieve the dates of the
identification of a health problem and first medical consulta-
tion; the manner in which patients first identified the breast
condition (either through symptom discovery or screening);
symptom interpretation; perceived barriers to seeking medical
care; medical services use before arrival to the cancer hospital;
perceived barriers to seeking timely care; sociodemographic
information; and BC screening knowledge and practices [32].
The questionnaire was administered via face-to-face interviews
at the participating hospitals. To minimize the probability of
recall bias, study participants were asked to remember dates
using the aid of a calendar. Information regarding each patient’s
final diagnosis and date of diagnostic confirmation was
extracted from the patients’ hospital records.

Statistical Analysis
Descriptive statistics were estimated for all variables. Fisher’s
exact test was used to assess differences in descriptive variables
by final diagnosis (cancer vs. benign breast condition). Kaplan-
Meier curves were generated to examine the association
between an aggregated patient and diagnosis interval variable
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and final diagnosis. Diagnostic confirmation was defined as the
censoring event, and a Cox regression model was built to iden-
tify significant differences in interval length between the two
different groups.

A principal component analysis was performed to consoli-
date most of the available socioeconomic data into a single
index variable. A detailed description of this process is available
in supplemental online Appendix 1.

Finally, a path analysis (PA) was performed to identify explan-
atory factors for patient delay and diagnosis delay in a multivari-
ate model. PA is helpful to learn how much of the relationship
between two or more dependent variables is accounted for by
intervening or mediating factors. It is a special case of Structural
Equation Modeling (SEMs), where a complex system of equa-
tions involving a set of responses and controls is investigated
with the objective of disentangling causal links [33, 34]. Unlike
more general SEMs, path analysis only involves observed varia-
bles. Latent variables do not exist. Control and response variables
may be correlated among each other but are uncorrelated with
the error term. Moreover, error terms across equations are
uncorrelated. This implies that a dependent variable in one equa-
tion may serve as control in another equation without statistically
complicating matters. The method is akin to multivariate regres-
sion and variance decomposition analyses. Each equation can be
estimated by taking into account the nature of the dependent
variable: logit regression for binary responses, ordered probit for
ordinal responses, and linear multivariate regressions for continu-
ous responses. Path analysis accepts a graphic representation
commonly known as Path Diagrams, where straight unidirectional
arrows represent causal relationships.

We can clarify the dynamics of the path analysis with a
short example. In this case, we are interested in identifying the
main determinants of diagnosis delay (DD), so we run an equa-
tion in which DD is the dependent variable:

DiagnosisDelay5b1Age1b2Education1b3SES1b4Residence

1b5MaritalStatus1b6MeansOfProblemIdentification

1b7Hospital1b8SpecialtyOfFirstDoctorConsulted

1b9PerceivedErrors1b10NumberOfHealthServices

1b11HealthServiceOfReferral

1b12PerceivedLongWaitingTimes

Number of health services consulted was one of the most
important variables that explain DD. It now becomes the
dependent variable that we try to explain with the following
equation:

NumberOfHealthServicesConsulted5c1Age1c2Education

1c3SES1c4Residence1c5MaritalStatus

1c6MeansOfProblemIdentification1c7Hospital

1c8LackOfFinancialResources

1c9FirstHealthServiceConsulted

1c10SpecialtyOfFirstDoctorConsulted

1c11PerceivedErrors1c12HealthServiceOfReferral

1c13PerceivedLongWaitingTimes1c14Fear

1c15DifficultyToMissWork1c16PreviousBiopsy

The analysis keeps going using the same logic, until all relevant
variables and the relationships between them are explained.

The inclusion and order of variables in our PA was based in a
conceptual model proposed in a previous study of help-seeking
behavior of women with breast cancer [35]. Tables 2 and 3
present the results of the equations that explain the most rele-
vant variables of our analyses. Figures 2 and 3 are the path dia-
grams derived from these analyses.

RESULTS

Table 1 compares some of the basic characteristics of the 886 par-
ticipants. Their mean age was 50.9 years (standard deviation5

13.7). A diagnosis of a benign breast condition was ultimately
confirmed in 289/886 (32.6%) patients. Almost 85% (504/597)
of cancer patients discovered their condition through symptoms,
whereas 43% (123/289) of patients with a benign diagnosis
identified their condition through screening (Table 1). At diagno-
sis, only 32.75% of BC patients were in early stages (I and IIA).

The entire patient sample was included in the multivariate
analysis because no significant differences between cancer
patients and those with benign conditions were identified in
the interval from condition identification to diagnosis (hazard
ratio5 0.99, p 5 .94; Fig. 1).

The patient interval had a median duration of 10 days; 30%
of the participants delayed seeking care for more than 1 month
after symptom discovery and 20% did so for more than 3
months. The diagnosis interval had a median duration of 128
days (approximately 4 months); this interval was longer than 3
and 6 months in 65% and 36% of our participants, respectively.

When controlling for other variables, the patient interval was
significantly longer amongwomenwhowere not in a relationship,
did not initially interpret their symptoms as suggestive of cancer,
did not initially think their symptoms were worrisome, and con-
cealed their symptoms for an extended length of time; perceived
barriers to seeking care included a lack of financial resources and
the difficulty of missing a day of work (Fig. 2; Table 2).

The PA revealed the potential relevance of other variables
as mediators in the aforementioned relationships. For example,
the initial symptom interpretation as a possible cancer was
more common among patients who presented with a breast
lump (vs. other symptoms), knew a person who had cancer,
and knew the purpose of screening mammograms. Moderate-
to-high levels of initial worry (vs. none or low) were more com-
monly identified among patients with higher socioeconomic
status (SES), those who were in a relationship, and those who
initially interpreted their symptoms as a possible cancer.

Lacking the financial resources necessary for health-service
utilization was more commonly perceived as a barrier to seek-
ing care by younger patients and those who live in other states
versus MC and State of Mexico (SoM). Perceived difficulty in
missing work was also associated with a perceived lack of finan-
cial resources, young age, low SES, and residence in states out-
side of MC.

The median number of different health services used by
the patients prior to their arrival to the cancer hospital was
three (interquartile range5 2–3). The diagnosis interval was
significantly longer among women who used more different
types of health services prior to cancer institution arrival, per-
ceived medical errors to have occurred in these services, were
referred to the cancer institution by a health service dependant
of the MoH (vs. IMSS and private services), and resided in
states other than MC and SoM (Fig. 3; Table 3).
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Table 1. Demographic and disease information

Demographic and disease information
Cancer
(n 5 597)

No cancer
(n 5 289)

Total
(n 5 886) p valuea

Age (years)

Less than 40 years 87 (14.6) 71 (24.6) 158 (17.8) <.001

40–49 years 184 (30.8) 103 (35.6) 287 (32.4)

50–59 years 143 (23.9) 68 (23.5) 211 (23.8)

60–69 years 109 (18.3) 31 (10.7) 140 (15.8)

70 years and older 74 (12.4) 16 (5.6) 90 (10.2)

School education

Up to 6 years 265 (44.4) 105 (36.4) 370 (41.8) .137

Between 7 and 9 years 123 (20.6) 66 (22.8) 189 (21.3)

More than 9 years 209 (35.0) 118 (40.8) 327 (36.9)

Occupation

Housewife 349 (58.5) 145 (50.2) 494 (55.7) .021

Employed 248 (41.5) 144 (49.8) 392 (44.3)

Monthly family income

3 minimum wages or lessb 325 (54.5) 149 (51.6) 474 (53.5) .243

3–5 minimum wages 97 (16.2) 61 (21.1) 158 (17.8)

More than 5 minimum wages 83 (13.9) 39 (13.5) 122 (13.8)

Did not respond 92 (15.4) 40 (13.8) 132 (14.9)

State of residence

Mexico City 323 (54.1) 184 (63.7) 507 (57.2) <.001

State of Mexico 151 (25.3) 79 (27.3) 230 (25.9)

Other states 123 (20.6) 26 (9.0) 149 (16.8)

Health insurance (IMSS)

Yes 165 (27.6) 41 (14.2) 206 (27.3) <.001

No 432 (72.4) 248 (85.8) 680 (72.7)

Means of problem detection

Patient self-discovery 504 (84.4) 166 (57.4) 670 (75.6) <.001

Screening CBE or mammogram 93 (15.6) 123 (42.6) 216 (24.4)

First symptomc

Breast lump 346 (68.7) 83 (50.0) 429 (64.0) <.001

Breast pain 93 (18.5) 47 (28.3) 140 (20.9)

Nipple discharge 9 (1.7) 15 (9.0) 24 (3.6)

Other symptoms 56 (11.1) 21 (12.7) 77 (11.5)

n 5 504 n 5 166 n 5 670

First health service used

Private services 203 (34.0) 61 (21.1) 264 (29.8) <.001

Public: Ministry of Health 145 (24.3) 126 (43.6) 271 (30.6)

Public: IMSS 113 (18.9) 33 (11.4) 146 (16.5)

Screening campaign
(mobile mammography unit)

57 (9.6) 43 (15.9) 100 (11.3)

Pharmacy 46 (7.7) 18 (6.2) 64 (7.7)

Other 33 (5.5) 8 (2.8) 41 (4.6)

Health service of referral

Private services 112 (18.8) 27 (9.4) 139 (15.7) <.001

Public: Ministry of Health 181 (30.3) 113 (39.1) 294 (33.2)

Public: IMSS 169 (28.3) 41 (14.2) 210 (23.7)

Patient’s own initiative 95 (16.0) 85 (29.4) 180 (20.3)

Other 40 (6.6) 23 (7.9) 63 (7.2)

Values are n (%).
a
p values were estimated with Fisher’s exact test to assess differences between patients finally diagnosed with cancer and those with benign
conditions.
bThe minimum wage in Mexico is approximately $5 USD per day.
cFirst symptom is reported for the 670 patients who identified the problem through symptoms.
Abbreviations: CBE, clinical breast exam; IMSS, Mexican Institute of Social Security; USD, U.S. dollar.
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Moreover, the number of health services used was directly
associated with perceived errors in diagnosis, the perception of
long waiting times for medical appointments, first consulting a
primary care doctor (vs. a specialist), living in a state other than
MC or SoM, and having had a biopsy taken before arrival to the
cancer institution (Fig. 3).

Perceiving diagnostic errors to have occurred was more
common among women who were younger, had higher educa-
tion, identified the problem through symptoms (vs. screening),
and first used private services. It is not possible to determine
with certainty whether these perceived errors were in fact
medical errors, as data were collected through patient inter-
views. However, we compared each patient’s final diagnosis
(obtained from patient medical files) with their response to
another questionnaire item: the diagnosis that patients under-
stood after the first medical consultation. We have these data
for only 701/886 (79.1%) patients, as the remaining 20.9%
stated that the first doctor did not explain anything or that they
did not understand the doctor’s explanation. Overall, 199/482
(41.2%) cancer patients reported that the first doctor they con-
sulted had given them a benign diagnosis (Table 4).

DISCUSSION

Our findings show the pathways through which different factors
influence delay, thus providing more insight into the kind of tai-
lored interventions that could be more effective in reducing time
intervals and, consequently, improving stages at diagnosis and
mortality rates of breast cancer in our country. The most relevant
factors that determine the patient interval (i.e., the time a patient
takes to seek medical care) are related with BC awareness, her
social network, and financial difficulties in seeking care. Regarding
the diagnosis interval, the most relevant factors that resulted
from our analyses have to do with access and quality of care.We
will now discuss these findings in comparison with previous find-
ings reported in the literature and in the Mexican context.

The known relevance of breast cancer awareness in the
patients’ medical-seeking behavior is confirmed in our find-
ings. The association identified between the patients’ initial
interpretations of breast symptoms as “not cancer” and “not
worrisome” and postponement of seeking care has been
described in previous studies [21, 22, 26, 30]. The results of
the PA reveal that these initial interpretations are associated

with higher cancer awareness indicators like knowing some-
one who had cancer, knowledge of mammography, and
knowledge of BC symptoms.

In addition to BC awareness, the role of the patient’s social
network is very relevant in the decision of seeking care. Our
study found that the longer a patient concealed her symptoms
from others, the longer she delayed seeking medical care. This
has also been reported in a few other studies [10, 36]. Speaking
about symptoms to significant others helps affected individuals
to face and make sense of the problem and decide what
courses of action to take [37].

Finally, financial circumstances are very important in the
patient’s decision and action of seeking care. Previous studies
have also reported financial difficulties and low SES to be bar-
riers to the seeking of timely medical care [19, 22, 27]. Our
results show that difficulty to miss work was more common
among younger women and those of low socioeconomic sta-
tus. These problems are inherent to people without health
insurance (13.5% of the Mexican population) and those cov-
ered by Seguro Popular (43.5% of the population), as they can-
not justify taking medical leave from their jobs (usually located
in the informal sector). Furthermore, patients seen at public
facilities are expected to be full-time available to receive medi-
cal care, as they face long transportation times prior to arriving
at the closest hospital (mean of 1 hour) and long times in wait-
ing rooms prior to being seen by a physician [38]. The opportu-
nity cost of IMSS ambulatory service utilization has been
estimated to be equivalent to more than half the standard min-
imum wage [39]. For the informally employed, the loss of their
daily wage is an additional cost.

Furthermore, the fact that having a perceived lack of finan-
cial resources may serve as a barrier to the use of medical serv-
ices reflects the high use of private services. Patients often seek
care from private physicians because these practitioners may be
found in many neighborhoods, can provide timely care to
patients by avoiding the bureaucratic maze of public sector med-
icine, and are often perceived as being higher quality, even
though this perception is not necessarily true [40]. As for the fac-
tors associated with longer diagnosis delays, the high number of
different health services used before arrival to the cancer center
reflect the difficulties that patients have in accessing the needed
care. According to our analyses, there are different mechanisms
that explain a high use of several health services. (a) The patients
may be referred from one health service to another, especially if
they first consult a local primary care service run by a general
practitioner or family physician. (b) The patients themselves
insist in seeking care in different places when they perceive that
there were medical errors in the first services consulted, or
when they face long waiting times for the next appointments.
(c) The first health service used is private, and the patients start
their diagnostic workup there, until they run out of money and
are now forced to seek care in the public system.

Finally, the perception of medical errors in diagnostic
impressions of the first doctors consulted was associated with
longer diagnosis intervals. Previous studies have reported med-
ical errors and a lack of patient trust in health services to be
barriers that favor diagnosis delay [21, 23]. Forty-one percent
of the patients in whom a cancer diagnosis was finally con-
firmed in our study reported having been diagnosed with a
“benign” condition during their first medical consultation.

Figure 1. Kaplan-Meier curves of interval from problem identifica-
tion to diagnosis stratified by final diagnosis.

444 Mechanisms of BC Delays in Mexico

Oc AlphaMed Press 2017



Fi
g

u
re

2
.
Pa
th

an
al
ys
is
of
pr
op
os
ed

m
ec
ha
ni
sm

s
fo
r
pa
tie
nt
de
la
y.
Th
is
di
ag
ra
m
de
pi
ct
s
th
e
pr
op
os
ed

ca
us
al
m
ec
ha
ni
sm

s
of
pa
tie
nt
de
la
y.
Ea
ch

ar
ro
w
re
fle
ct
s
th
e
pr
es
en
ce

of
a
st
at
is
tic
al
ly
si
gn
ifi
ca
nt

re
la
tio
n-

sh
ip
be
tw
ee
n
tw
o
va
ria
bl
es

af
te
r
co
nt
ro
lli
ng

fo
r
ot
he
r
co
nf
ou
nd
er
s
in
m
ul
tiv
ar
ia
te
an
al
ys
es
.T
he

m
ul
tiv
ar
ia
te
re
gr
es
si
on

m
od
el
s
se
le
ct
ed

fo
r
ea
ch

ex
pl
an
at
or
y
va
ria
bl
e
in
th
e
di
ag
ra
m
ar
e
pr
es
en
te
d
in
Ta
bl
e
2.

Th
e
si
gn
s
on

th
e
ar
ro
w
s
re
fle
ct
w
he
th
er
a
po
si
tiv
e
(1

)o
r
ne
ga
tiv
e
(2

)a
ss
oc
ia
tio
n
w
as

id
en
tifi
ed

be
tw
ee
n
th
e
va
ria
bl
es
.V
ar
ia
bl
es

th
at
w
er
e
si
gn
ifi
ca
nt

in
th
e
m
ul
tiv
ar
ia
te
an
al
ys
is
of
fa
ct
or
s
im
pa
ct
in
g
pa
tie
nt

de
la
y
ar
e
hi
gh
lig
ht
ed

in
bo
xe
s
an
d
ar
ro
w
s
w
ith

th
ic
ke
r
lin
es
.A
t
th
e
bo
tt
om

,a
sc
he
m
at
ic
of

th
e
co
nc
ep
tu
al
m
od
el
th
at
gu
id
ed

th
e
in
cl
us
io
n
of

va
ria
bl
es

an
d
or
de
r
of

va
ria
bl
e
in
cl
us
io
n
in
th
e
pa
th

an
al
ys
is
of

pa
tie
nt

de
la
y
is
pr
es
en
te
d.

Unger-Salda~na, Ventosa-Santaul�aria, Miranda et al. 445

www.TheOncologist.com Oc AlphaMed Press 2017



Ta
b

le
2

.
Se
le
ct
ed

re
gr
es
si
o
n
s
fo
r
th
e
p
at
h
an
al
ys
is
o
f
p
at
ie
n
t
d
el
ay

P
a

ti
e

n
t

d
e

la
y

D
if

fi
cu

lt
y

to
m

is
s

w
o

rk

T
im

e
p

a
ss

e
d

fr
o

m
sy

m
p

to
m

d
is

co
v

e
ry

u
n

ti
l

sh
e

ta
lk

s
to

so
m

e
o

n
e

a
b

o
u

t
it

F
ir

st
sy

m
p

to
m

n
o

ti
ce

d
(b

re
a

st
lu

m
p

v
s.

o
th

e
r)

La
ck

o
f

fi
n

a
n

ci
a

l
re

so
u

rc
e

s

R
e

a
so

n
fo

r
se

e
k

in
g

m
e

d
ic

a
l

h
e

lp
(s

y
m

p
to

m
a

p
p

e
a

re
a

n
ce

v
s.

o
th

e
r)

In
it

ia
l

w
o

rr
y

In
it

ia
l

in
te

rp
re

ta
ti

o
n

o
f

ca
n

ce
r

K
n

o
w

le
d

g
e

o
f

so
m

e
o

n
e

w
it

h
ca

n
ce

r

K
n

o
w

le
d

g
e

o
f

sc
re

e
n

in
g

m
a

m
m

o
g

ra
p

h
y

’s
u

ti
li

ty

A
ge

0.
00
30

5
2
0.
00

27
7a

1.
32

6b
2
0.
00

06
50

2
0.
00
25

1a
0.
00
40
5b

2
0.
00
26

0b
0.
00
04

45
0.
00
32
9c

2
0.
00
23
7a

(0
.0
06

16
)

(0
.0
00
85

4)
(0
.4
44
)

(0
.0
00

44
7)

(0
.0
00
47
3)

(0
.0
02

28
)

(0
.0
01
52

)
(0
.0
02
07
)

(0
.0
01
61

)
(0
.0
00

64
3)

Sc
h
o
o
le
d
u
ca
ti
on

>
12

ye
ar
s

0.
18
4

0.
01

16
2
1.
43
8

—
2
0.
07
02

0.
12
2a

0.
01

49
2
0.
08
74

0.
05
87

c
0.
13
1a

(0
.3
01

)
(0
.0
12
6)

(1
1.
68
)

(0
.0
46
8)

(0
.0
44

4)
(0
.0
36
3)

(0
.0
60
7)

(0
.0
27
9)

(0
.0
38

5)

So
ci
o
ec
o
n
o
m
ic
st
at
u
s

0.
04
49

2
0.
00

57
5a

2
0.
88
6

0.
00
07
55

2
0.
00
24

7
2
0.
01

00
0.
01

60
a

0.
00
30

0
0.
01
28

a
0.
00
72
5

(0
.0
30

5)
(0
.0
01
54

)
(0
.8
43
)

(0
.0
05

36
)

(0
.0
04
76
)

(0
.0
06

61
)

(0
.0
05
80

)
(0
.0
07
85
)

(0
.0
04
98

)
(0
.0
04

54
)

Pl
ac
e
o
f
re
si
d
en

ce
(S
ta
te

o
f
M
ex
ic
o
vs
.

M
ex
ic
o
C
it
y)

0.
62
3b

2
0.
04

95
a

2
14
.2
3

0.
05
04

c
0.
04

90
a

0.
00
05
80

0.
04

34
0.
09
99

a
2
0.
04

18
2
0.
04
98

(0
.2
51

)
(0
.0
17
9)

(7
.3
97
)

(0
.0
22

9)
(0
.0
05
34
)

(0
.0
32

5)
(0
.0
81
3)

(0
.0
23
3)

(0
.0
28
5)

(0
.0
40

1)

Pl
ac
e
o
f
re
si
d
en

ce
(o
th
er

st
at
es

vs
.

M
ex
ic
o
C
it
y)

0.
12
4

0.
00

39
1

2
4.
06
2

0.
05
52

0.
02

70
2
0.
06

67
a

0.
05

37
2
0.
03
61

2
0.
03

28
2
0.
11
8a

(0
.0
79

3)
(0
.0
22
5)

(1
4.
78
)

(0
.0
34

6)
(0
.0
30
7)

(0
.0
15

2)
(0
.1
02
)

(0
.0
31
3)

(0
.0
34
7)

(0
.0
26

4)

M
ar
it
al
st
at
u
s

2
0.
55
9c

2
0.
02

87
b

2
15
.5
3

0.
03
21

0.
04

57
2
0.
07

34
b

0.
06

36
a

2
0.
05
96

a
0.
05
27

a
2
0.
01
35

(0
.1
51

)
(0
.0
15
6)

(1
1.
01
)

(0
.0
30

7)
(0
.0
30
3)

(0
.0
38

0)
(0
.0
10
6)

(0
.0
19
1)

(0
.0
04
17

)
(0
.0
14

2)

H
o
sp
it
al
1

2
0.
03
76

2
0.
01

61
a

2
12
.9
3a

0.
04
62

a
2
0.
07
22

a
2
0.
00

89
3

2
0.
02
01

a
0.
08
99

a
2
0.
00

80
9c

2
0.
05
58

a

(0
.0
44

0)
(0
.0
04
05

)
(1
.4
13
)

(0
.0
04

33
)

(0
.0
02
37
)

(0
.0
08

16
)

(0
.0
04
23

)
(0
.0
07
79
)

(0
.0
03
31

)
(0
.0
04

53
)

H
o
sp
it
al
2

2
0.
38
1

0.
02

07
18
.6
0a

0.
12
5a

2
0.
35
9a

0.
22
6a

0.
05

15
2
0.
08
26

a
0.
07
47

a
2
0.
05
37

a

(0
.2
11

)
(0
.0
16
7)

(3
.0
81
)

(0
.0
03

03
)

(0
.0
06
47
)

(0
.0
12

4)
(0
.0
33
3)

(0
.0
19
9)

(0
.0
23
1)

(0
.0
18

8)

H
o
sp
it
al
3

0.
97
7a

0.
04

28
c

2
12
.1
7b

0.
17
1a

2
0.
31
7a

0.
22
2a

0.
04

49
0.
00
59

4
2
0.
03

61
2
0.
02
79

(0
.1
34

)
(0
.0
18
4)

(4
.4
04
)

(0
.0
05

13
)

(0
.0
05
87
)

(0
.0
12

2)
(0
.0
42
7)

(0
.0
17
3)

(0
.0
32
1)

(0
.0
26

5)

In
it
ia
lw

or
ry

2
1.
24
6a

—
2
7.
07
0

—
—

0.
16
0c

—
—

—
—

(0
.1
73

)
(2
5.
09
)

(0
.0
76

6)

In
it
ia
li
n
te
rp
re
ta
ti
o
n

o
f
ca
n
ce
r

2
0.
65
6a

—
2
0.
05
22

—
—

0.
09
02

a
0.
50

7a
—

—
—

(0
.0
96

7)
(1
6.
77
)

(0
.0
29

2)
(0
.0
27
6)

Ti
m
e
p
as
se
d
fr
o
m

sy
m
p
to
m

d
is
co
ve
ry

u
n
ti
ls
h
e
ta
lk
s
to

so
m
eo

n
e
ab
o
u
t
it

0.
02
56

a
—

—
—

—
2
0.
00

07
46

a
—

—
—

—

(0
.0
01

56
)

(0
.0
00

11
9)

Kn
o
w
le
d
ge

o
f

sc
re
en
in
g

m
am

m
o
gr
ap
h
y’
s

u
ti
lit
y

0.
70
3c

—
—

—
—

—
—

0.
14
7a

—
—

(0
.1
50

)
(0
.0
38
9)

(c
o
n
ti
n
u
ed
)

446 Mechanisms of BC Delays in Mexico

Oc AlphaMed Press 2017



Ta
b

le
2

.
(c
o
n
ti
n
u
ed

)

P
a

ti
e

n
t

d
e

la
y

D
if

fi
cu

lt
y

to
m

is
s

w
o

rk

T
im

e
p

a
ss

e
d

fr
o

m
sy

m
p

to
m

d
is

co
v

e
ry

u
n

ti
l

sh
e

ta
lk

s
to

so
m

e
o

n
e

a
b

o
u

t
it

F
ir

st
sy

m
p

to
m

n
o

ti
ce

d
(b

re
a

st
lu

m
p

v
s.

o
th

e
r)

La
ck

o
f

fi
n

a
n

ci
a

l
re

so
u

rc
e

s

R
e

a
so

n
fo

r
se

e
k

in
g

m
e

d
ic

a
l

h
e

lp
(s

y
m

p
to

m
a

p
p

e
a

re
a

n
ce

v
s.

o
th

e
r)

In
it

ia
l

w
o

rr
y

In
it

ia
l

in
te

rp
re

ta
ti

o
n

o
f

ca
n

ce
r

K
n

o
w

le
d

g
e

o
f

so
m

e
o

n
e

w
it

h
ca

n
ce

r

K
n

o
w

le
d

g
e

o
f

sc
re

e
n

in
g

m
a

m
m

o
g

ra
p

h
y

’s
u

ti
li

ty

Pr
ac
ti
ce

o
f

sc
re
en
in
g

m
am

m
o
gr
ap
h
y

2
0.
91
6b

—
—

—
—

—
—

—
—

—

(0
.3
71

)

D
if
fi
cu
lt
y
to

m
is
s
w
o
rk

1.
34
2a

—
—

—
—

—
—

—
—

—

(0
.2
19

)

La
ck

o
f
fi
n
an
ci
al

re
so
u
rc
es

1.
90
4c

0.
26

4a
—

—
—

—
—

—
—

—

(0
.4
30

)
(0
.0
14
4)

R
ea
so
n
fo
r
se
ek
in
g

m
ed

ic
al
h
el
p

(s
ym

p
to
m

ap
p
ea
ra
n
ce

vs
.

o
th
er
)

—
—

2
33
.5
3c

—
—

—
—

—
—

—

(5
.9
36
)

Em
ba
rr
as
sm

en
t

—
—

49
.8
3

—
—

—
—

—
—

—

(3
2.
34
)

Fi
rs
t
sy
m
p
to
m

n
o
ti
ce
d
(b
re
as
t

lu
m
p
vs
.
o
th
er
)

—
—

—
—

—
—

0.
04

19
b

0.
10
9a

—
—

(0
.0
21
9)

(0
.0
17
7)

Kn
o
w
le
d
ge

o
f

so
m
eo

n
e
w
it
h

ca
n
ce
r

—
—

—
—

—
—

—
0.
09
48

a
—

0.
06
21

a

(0
.0
34
1)

(0
.0
13

1)

O
b
se
rv
at
io
n
s

65
7

88
3

64
8

66
7

88
3

64
8

66
4

66
5

88
1

88
1

A
d
ju
st
ed

an
d

p
se
u
d
o
R
-s
q
u
ar
ed

0.
52
1

0.
23

1
0.
10

4
0.
01
14

0.
08

65
0.
09
53

0.
17

7
0.
04
16

0.
02
30

0.
12
2

Ea
ch

co
lu
m
n
sh
o
w
s
th
e
re
gr
es
si
o
n
re
su
lt
s
in

w
h
ic
h
w
e
b
as
ed

th
e
co
n
st
ru
ct
io
n
o
f
th
e
Pa
th

D
ia
gr
am

sh
o
w
n
in

Fi
gu
re

2.
A
h
o
sp
it
al
fi
xe
d
ef
fe
ct

w
as

in
cl
u
d
ed

in
al
l
re
gr
es
si
o
n
s.
C
o
lu
m
n
h
ea
d
in
gs

co
rr
es
p
o
n
d
to

th
e

ef
fe
ct
va
ri
ab
le
an
d
ro
w
h
ea
d
in
gs

co
rr
es
p
o
n
d
to

th
e
co
n
tr
o
lv
ar
ia
b
le
s
in
cl
u
d
ed

in
ea
ch

re
gr
es
si
o
n
.E
ac
h
ce
ll
sh
o
w
s
th
e
va
lu
es

o
f
th
e
re
gr
es
si
o
n
co
ef
fi
ci
en

ts
w
it
h
th
e
ro
b
u
st
st
an
d
ar
d
er
ro
rs
in
p
ar
en

th
es
is
.

a
p
<
.0
1.

b
p
<
.1
.

c p
<
.0
5.

A
b
b
re
vi
at
io
n
:
—
,v
ar
ia
b
le
n
o
t
in
cl
u
d
ed

in
th
e
re
gr
es
si
o
n
.

Unger-Salda~na, Ventosa-Santaul�aria, Miranda et al. 447

www.TheOncologist.com Oc AlphaMed Press 2017



Fi
g

u
re

3
.
Pa
th

an
al
ys
is
of

pr
op

os
ed

m
ec
ha
ni
sm

s
fo
r
di
ag
no

si
s
de
la
y.
Th
is
di
ag
ra
m

de
pi
ct
s
th
e
pr
op

os
ed

ca
us
al
m
ec
ha
ni
sm

s
of
di
ag
no

si
s
de
la
y.
Ea
ch

ar
ro
w
re
fle
ct
s
th
e
pr
es
en
ce

of
a
st
at
is
ti
ca
lly

si
gn
if-

ic
an
t
re
la
ti
on

sh
ip

be
tw

ee
n
tw

o
va
ri
ab
le
s
af
te
r
co
nt
ro
lli
ng

fo
r
ot
he
r
co
nf
ou

nd
er
s
in

m
ul
ti
va
ri
at
e
an
al
ys
es
.T
he

m
ul
ti
va
ri
at
e
re
gr
es
si
on

m
od

el
s
se
le
ct
ed

fo
r
ea
ch

ex
pl
an
at
or
y
va
ri
ab
le
in

th
e
di
ag
ra
m

ar
e
pr
es
en
te
d
in
Ta
bl
e
3.
Th
e
si
gn
s
on

th
e
ar
ro
w
s
re
fle
ct
w
he
th
er

a
po

si
ti
ve

(1
)
or

ne
ga
ti
ve

(2
)
as
so
ci
at
io
n
w
as

id
en
ti
fie
d
be
tw

ee
n
th
e
va
ri
ab
le
s.
Va
ri
ab
le
s
th
at

w
er
e
si
gn
ifi
ca
nt

in
th
e
m
ul
ti
va
ri
at
e

an
al
ys
is
of

fa
ct
or
s
im
pa
ct
in
g
di
ag
no

si
s
de
la
y
ar
e
hi
gh
lig
ht
ed

in
bo

xe
s
an
d
ar
ro
w
s
w
it
h
th
ic
ke
r
lin
es
.
A
t
th
e
bo

tt
om

,a
sc
he
m
at
ic
of

th
e
co
nc
ep
tu
al
m
od

el
th
at

gu
id
ed

th
e
in
cl
us
io
n
of

va
ri
ab
le
s
an
d

or
de
r
of

va
ri
ab
le
in
cl
us
io
n
in
th
e
pa
th

an
al
ys
is
of

pa
ti
en
t
de
la
y
is
pr
es
en
te
d.

A
bb

re
vi
at
io
ns
:G

P/
FP
,G

en
er
al
pr
ac
ti
ti
on

er
or

Fa
m
ily

ph
ys
ic
ia
n;
IM

SS
,M

ex
ic
an

So
ci
al
Se
cu
ri
ty
In
st
it
ut
e;
M
oH

,M
in
is
tr
y
of

H
ea
lt
h.

448 Mechanisms of BC Delays in Mexico

Oc AlphaMed Press 2017



Ta
b

le
3

.
Se
le
ct
ed

re
gr
es
si
o
n
s
fo
r
th
e
p
at
h
an
al
ys
is
o
f
d
ia
gn
o
si
s
d
el
ay

D
ia

g
n

o
si

s
d

e
la

y

N
u

m
b

e
r

o
f

h
e

a
lt

h
se

rv
ic

e
s

u
se

d

P
e

rc
e

iv
e

d
e

rr
o

rs
in

d
ia

g
n

o
si

s
o

f
fi

rs
t

d
o

ct
o

rs
co

n
su

lt
e

d

T
y

p
e

o
f

h
e

a
lt

h
se

rv
ic

e
o

f
re

fe
rr

a
l

to
ca

n
ce

r
h

o
sp

it
a

l

P
e

rc
e

iv
e

d
lo

n
g

w
a

it
in

g
ti

m
e

s
fo

r
m

e
d

ic
a

l
a

p
p

o
in

tm
e

n
ts

B
io

p
sy

p
re

v
io

u
s

to
b

e
fo

re
a

rr
iv

a
l

to
ca

n
ce

r
h

o
sp

it
a

l

M
e

a
n

s
o

f
p

ro
b

le
m

id
e

n
ti

fi
ca

ti
o

n
(s

e
lf

-d
is

co
v

e
ry

o
f

sy
m

p
to

m
s

v
s.

sc
re

e
n

in
g

)

T
y

p
e

o
f

fi
rs

t
h

e
a

lt
h

se
rv

ic
e

co
n

su
lt

e
d

S
p

e
ci

a
li

ty
o

f
fi

rs
t

d
o

ct
o

r
co

n
su

lt
e

d
(G

P
/F

P
v

s.
sp

e
ci

a
li

st
)

D
if

fi
cu

lt
y

to
m

is
s

w
o

rk
in

o
rd

e
r

to
u

se
h

e
a

lt
h

se
rv

ic
e

A
ge

2
0.
02
14

2
0.
00

80
3a

2
0.
00

61
9a

2
0.
00

12
7

2
0.
00
20

1b
2
0.
00
16

7a
2
0.
00

42
4a

0.
00

05
55

2
0.
00

12
6

2
0.
00

36
3a

(0
.0
18
5)

(0
.0
03

07
)

(0
.0
01

98
)

(0
.0
01

25
)

(0
.0
00
84

1)
(0
.0
00
16

1)
(0
.0
01

04
)

(0
.0
01

95
)

(0
.0
01

23
)

(0
.0
00
39
1)

Sc
h
o
o
le
du

ca
ti
o
n

>
12

ye
ar
s

2
2.
30
6c

0.
08

38
0.
05

49
a

2
0.
08

43
b

0.
06

60
0.
02

97
0.
02

29
2
0.
08

54
a

2
0.
06

16
0.
07
61

b

(0
.7
34
)

(0
.0
98

2)
(0
.0
10

7)
(0
.0
34

0)
(0
.0
52
7)

(0
.0
48
2)

(0
.0
44

9)
(0
.0
14

1)
(0
.0
46

2)
(0
.0
36
1)

So
ci
o
ec
o
n
o
m
ic
st
at
us

0.
13

2
2
0.
00

63
8

2
0.
00

87
3a

2
0.
00

38
7b

2
0.
00
47

0
0.
00

38
6

2
0.
00

97
9b

0.
00

04
25

0.
00

27
6

2
0.
01

05
a

(0
.0
97
3)

(0
.0
10

7)
(0
.0
02

97
)

(0
.0
01

70
)

(0
.0
04
64

)
(0
.0
03
43

)
(0
.0
04

19
)

(0
.0
06

33
)

(0
.0
02

40
)

(0
.0
04
07
)

P
la
ce

o
f
re
si
de
n
ce

(S
ta
te

o
f
M
ex
ic
o
vs
.

M
ex
ic
o
C
it
y)

2
0.
16
9

0.
16

2c
0.
03

60
c

2
0.
09

57
c

0.
01

00
0.
05

11
a

0.
17

5a
2
0.
02

90
2
0.
02

04
0.
02
50

(0
.1
21
)

(0
.0
91

6)
(0
.0
19

5)
(0
.0
51

5)
(0
.0
60
6)

(0
.0
19
7)

(0
.0
20

5)
(0
.0
87

3)
(0
.0
23

3)
(0
.0
29
8)

P
la
ce

o
f
re
si
de
n
ce

(o
th
er

st
at
es

vs
.
M
ex
ic
o
C
it
y)

2
1.
57
9a

0.
43

4a
0.
06

96
c

0.
01

84
0.
11

2
0.
25

9a
0.
16

6a
0.
01

30
2
0.
06

81
b

0.
06
65

a

(0
.2
67
)

(0
.1
06

)
(0
.0
35

8)
(0
.0
41

0)
(0
.0
75
5)

(0
.0
21
8)

(0
.0
16

4)
(0
.0
65

7)
(0
.0
30

2)
(0
.0
20
3)

M
ar
it
al
st
at
u
s

0.
42

5
0.
04

93
2
0.
01

27
0.
00

08
50

0.
04

64
a

2
0.
02
75

2
0.
02

64
0.
01

87
2
0.
02

80
2
0.
01

99

(0
.3
02
)

(0
.0
77

6)
(0
.0
34

1)
(0
.0
17

5)
(0
.0
15
4)

(0
.0
42
4)

(0
.0
32

5)
(0
.0
14

0)
(0
.0
27

1)
(0
.0
15
4)

M
ea
n
s
o
f
p
ro
b
le
m

id
en
ti
fi
ca
ti
on

(s
el
f-
d
is
co
ve
ry

o
f
sy
m
pt
o
m
s
vs
.
sc
re
en
in
g)

2
0.
27
2

0.
09

49
0.
16

7a
2
0.
12

6a
2
0.
05
33

c
0.
16

4a
—

2
0.
07

89
a

0.
22

0a
—

(0
.3
49
)

(0
.0
96

0)
(0
.0
32

6)
(0
.0
34

6)
(0
.0
29
4)

(0
.0
35
7)

(0
.0
22

5)
(0
.0
35

0)

H
o
sp
it
al
1

0.
33

6b
0.
80

4a
2
0.
03

10
a

—
0.
20

4a
2
0.
06
54

a
2
0.
06

95
a

0.
11

3a
2
0.
01

51
0.
01
89

a

(0
.0
87
3)

(0
.0
97

4)
(0
.0
08

40
)

(0
.0
13
0)

(0
.0
02
51

)
(0
.0
03

37
)

(0
.0
03

95
)

(0
.0
14

9)
(0
.0
03
64
)

H
o
sp
it
al
2

2.
56

9
0.
39

3
0.
03

92
—

2
0.
08
38

0.
00

83
0

0.
01

14
2
0.
39

1a
2
0.
26

6a
2
0.
06

50
a

(3
.7
45
)

(0
.5
50

)
(0
.0
81

5)
(0
.1
01
)

(0
.0
35
8)

(0
.0
09

96
)

(0
.0
09

67
)

(0
.0
48

8)
(0
.0
07
41
)

H
o
sp
it
al
3

3.
45

0
2
0.
17

6
2
0.
03

85
—

2
0.
29
0a

0.
45

7a
0.
05

78
a

2
0.
54

4a
2
0.
18

5a
2
0.
10

4a

(3
.6
53
)

(0
.5
53

)
(0
.1
03

)
(0
.0
92
1)

(0
.0
30
7)

(0
.0
11

5)
(0
.0
10

5)
(0
.0
47

2)
(0
.0
14
3)

La
ck

o
f
fi
n
an
ci
al
re
so
u
rc
es

—
2
0.
00

99
5

2
0.
04

89
a

0.
04

13
2
0.
00
36

6
—

—
—

2
0.
00

87
0

—

(0
.0
89

1)
(0
.0
18

8)
(0
.0
25

2)
(0
.0
18
1)

(0
.0
14
4)

Ty
p
e
o
f
fi
rs
t
h
ea
lt
h

se
rv
ic
e
co
ns
u
lt
ed

(I
M
SS
)

—
2
0.
75

2a
0.
01

40
2
0.
42

2a
0.
22

8b
—

—
—

2
0.
12

6c
—

(0
.1
53

)
(0
.0
76

6)
(0
.0
82

3)
(0
.1
11
)

(0
.0
70
7)

Ty
p
e
o
f
fi
rs
t
h
ea
lt
h

se
rv
ic
e
co
ns
u
lt
ed

(M
oH

)
—

2
0.
51

5a
2
0.
07

08
a

0.
33

6a
0.
17

2a
2
0.
14
4a

—
—

0.
28

5a
2
0.
01

45

(0
.1
08

)
(0
.0
14

5)
(0
.0
91

1)
(0
.0
16
3)

(0
.0
21
3)

(0
.0
67

9)
(0
.0
37
3)

Ty
p
e
o
f
fi
rs
t
h
ea
lt
h

se
rv
ic
e
co
ns
u
lt
ed

(o
th
er
)

—
0.
01

01
2
0.
03

02
0.
12

1a
0.
22

5a
—

—
—

0.
11

0b
—

(0
.1
07

)
(0
.0
42

6)
(0
.0
22

6)
(0
.0
59
5)

(0
.0
48
3)

Sp
ec
ia
lt
y
o
f
fi
rs
t
d
o
ct
or

co
n
su
lt
ed

(f
am

ili
ar
)

2
0.
69
8

0.
22

4a
2
0.
04

08
0.
06

94
c

0.
06

60
2
0.
13
5a

—
—

—
—

(0
.4
95
)

(0
.0
86

3)
(0
.0
26

8)
(0
.0
38

6)
(0
.0
59
1)

(0
.0
29
6)

Sp
ec
ia
lt
y
o
f
fi
rs
t

d
o
ct
or

co
n
su
lt
ed

(g
yn
ec
o
lo
gi
st
)

2
0.
66
4

0.
08

01
0.
12

5c
2
0.
10

2
2
0.
03
03

—
—

—
—

—

(0
.8
87
)

(0
.1
50

)
(0
.0
67

0)
(0
.0
77

6)
(0
.0
64
6)

(c
o
n
ti
n
u
ed
)

Unger-Salda~na, Ventosa-Santaul�aria, Miranda et al. 449

www.TheOncologist.com Oc AlphaMed Press 2017



Ta
b

le
3

.
(c
o
n
ti
n
u
ed

)

D
ia

g
n

o
si

s
d

e
la

y

N
u

m
b

e
r

o
f

h
e

a
lt

h
se

rv
ic

e
s

u
se

d

P
e

rc
e

iv
e

d
e

rr
o

rs
in

d
ia

g
n

o
si

s
o

f
fi

rs
t

d
o

ct
o

rs
co

n
su

lt
e

d

T
y

p
e

o
f

h
e

a
lt

h
se

rv
ic

e
o

f
re

fe
rr

a
l

to
ca

n
ce

r
h

o
sp

it
a

l

P
e

rc
e

iv
e

d
lo

n
g

w
a

it
in

g
ti

m
e

s
fo

r
m

e
d

ic
a

l
a

p
p

o
in

tm
e

n
ts

B
io

p
sy

p
re

v
io

u
s

to
b

e
fo

re
a

rr
iv

a
l

to
ca

n
ce

r
h

o
sp

it
a

l

M
e

a
n

s
o

f
p

ro
b

le
m

id
e

n
ti

fi
ca

ti
o

n
(s

e
lf

-d
is

co
v

e
ry

o
f

sy
m

p
to

m
s

v
s.

sc
re

e
n

in
g

)

T
y

p
e

o
f

fi
rs

t
h

e
a

lt
h

se
rv

ic
e

co
n

su
lt

e
d

S
p

e
ci

a
li

ty
o

f
fi

rs
t

d
o

ct
o

r
co

n
su

lt
e

d
(G

P
/F

P
v

s.
sp

e
ci

a
li

st
)

D
if

fi
cu

lt
y

to
m

is
s

w
o

rk
in

o
rd

e
r

to
u

se
h

e
a

lt
h

se
rv

ic
e

Sp
ec
ia
lt
y
o
f
fi
rs
t

d
o
ct
or

co
n
su
lt
ed

(o
th
er

sp
ec
ia
lis
t)

2
1.
10
1

2
0.
08

85
2
0.
05

24
b

—
0.
01

09
—

—
—

—
—

(0
.5
26
)

(0
.1
19

)
(0
.0
22

2)
(0
.1
24
)

P
er
ce
iv
ed

er
ro
rs
in

d
ia
gn
o
si
s
o
f
fi
rs
t

d
o
ct
or
s
co
ns
u
lt
ed

4.
67

5b
0.
50

9a
—

—
0.
37

8a
—

—
—

—
—

(1
.0
72
)

(0
.0
94

9)
(0
.0
63
6)

N
u
m
b
er

o
f
h
ea
lt
h

se
rv
ic
es

u
se
d

1.
53

8a
—

—
—

—
—

—
—

—
—

(0
.0
22
9)

Ty
p
e
o
f
h
ea
lt
h

se
rv
ic
e
o
f
re
fe
rr
al
to

ca
n
ce
r
h
o
sp
it
al
(I
M
SS
)

2
3.
26
5

0.
31

4
2
0.
04

96
—

0.
27

0b
—

—
—

0.
02

69
—

(3
.5
27
)

(0
.5
42

)
(0
.0
56

6)
(0
.1
28
)

(0
.0
82
1)

Ty
p
e
o
f
h
ea
lt
h

se
rv
ic
e
o
f
re
fe
rr
al
to

ca
n
ce
r
h
o
sp
it
al
(M

o
H
)

1.
02

9a
0.
16

4
0.
06

79
a

—
0.
01

74
2
0.
02
89

—
—

0.
01

62
—

(0
.1
03
)

(0
.1
20

)
(0
.0
07

04
)

(0
.0
14
1)

(0
.0
47
1)

(0
.0
54

0)

Ty
p
e
o
f
h
ea
lt
h
se
rv
ic
e
o
f

re
fe
rr
al
to

ca
n
ce
r

h
o
sp
it
al
(o
th
er
)

1.
21

6c
2
0.
26

8b
0.
10

3a
—

2
0.
12
3b

—
—

—
2
0.
08

95
a

—

(0
.4
94
)

(0
.1
21

)
(0
.0
07

11
)

(0
.0
49
4)

(0
.0
11
3)

P
er
ce
iv
ed

lo
n
g
w
ai
ti
n
g

ti
m
es

fo
r
m
ed
ic
al

ap
p
o
in
tm

en
ts

1.
80

1c
0.
26

3a
—

—
—

—
—

—
—

—

(0
.7
24
)

(0
.0
87

4)

Fe
ar

1.
28

7c
0.
08

81
0.
22

2a
—

0.
22

7a
—

—
—

2
0.
01

10
—

(0
.5
37
)

(0
.0
92

1)
(0
.0
12

5)
(0
.0
32
4)

(0
.0
43
7)

D
if
fi
cu
lt
y
to

m
is
s
w
o
rk

in
o
rd
er

to
u
se

h
ea
lt
h
se
rv
ic
e

—
0.
06

12
—

—
0.
30

7a
—

—
—

2
0.
10

6a
—

(0
.1
11

)
(0
.0
80
3)

(0
.0
35
8)

D
if
fi
cu
lt
y
to

u
se

th
e

h
ea
lt
h
se
rv
ic
e
b
ec
au
se

o
f
th
e
n
ee
d
to

ta
ke

ca
re

o
f
o
th
er

p
eo
p
le

—
2
0.
07

71
—

—
0.
24

5b
—

—
—

—
—

(0
.1
18

)
(0
.1
09
)

B
io
p
sy

b
ef
o
re

ar
ri
va
lt
o

ca
n
ce
r
h
o
sp
it
al

—
0.
25

5a
—

—
0.
10

8c
—

—
—

—
—

(0
.0
78

6)

O
b
se
rv
at
io
n
s

88
3

88
1

88
3

88
3

88
1

88
1

88
3

88
3

88
3

88
3

A
d
ju
st
ed

an
d

p
se
u
d
o
R
-s
qu

ar
ed

0.
23

8
0.
09

71
0.
16

7
0.
22

7
0.
26

2
0.
12

8
0.
05

40
0.
12

6
0.
11

9
0.
06
49

Ea
ch

co
lu
m
n
sh
o
w
s
th
e
re
gr
es
si
o
n
re
su
lt
s
in

w
h
ic
h
w
e
b
as
ed

th
e
co
n
st
ru
ct
io
n
o
f
th
e
Pa
th

D
ia
gr
am

sh
o
w
n
in

Fi
gu
re

3.
A
h
o
sp
it
al
fi
xe
d
ef
fe
ct

w
as

in
cl
u
d
ed

in
al
lr
eg
re
ss
io
n
s,
ex
ce
p
t
fo
r
th
e
re
gr
es
si
o
n
th
at

ex
p
la
in
s

ty
p
e
o
f
h
ea
lt
h
se
rv
ic
e
o
f
re
fe
rr
al
,b

ec
au
se

if
sh
o
w
ed

a
p
ro
b
le
m

o
f
co
lli
n
ea
ri
ty
.C

o
lu
m
n
h
ea
d
in
gs

co
rr
es
p
o
n
d
to

th
e
ef
fe
ct
va
ri
ab
le
an
d
ro
w
h
ea
d
in
gs

co
rr
es
p
o
n
d
to

th
e
co
n
tr
o
lv
ar
ia
b
le
s
in
cl
u
d
ed

in
ea
ch

re
gr
es
si
o
n
.

Ea
ch

ce
ll
sh
o
w
s
th
e
va
lu
es

o
f
th
e
re
gr
es
si
o
n
co
ef
fi
ci
en

ts
w
it
h
th
e
ro
b
u
st
st
an
d
ar
d
er
ro
rs
in
p
ar
en

th
es
is
.

a
p
<
.0
1.

b
p
<
.0
5.

c p
<
.1
.

A
b
b
re
vi
at
io
n
s:
—
,v
ar
ia
b
le
n
o
t
in
cl
u
d
ed

in
th
e
re
gr
es
si
o
n
;G

P/
FP
,G

en
er
al
Pr
ac
ti
ti
o
n
er

o
r
Fa
m
ily

Ph
ys
ic
ia
n
;
IM

SS
,M

ex
ic
an

In
st
it
u
te

o
f
So
ci
al
Se
cu
ri
ty
;
M
o
H
,M

in
is
tr
y
o
f
H
ea
lt
h
.

450 Mechanisms of BC Delays in Mexico

Oc AlphaMed Press 2017



Additionally, a recent study among a national sample of pri-
mary care physicians of Mexico revealed a BC basic knowledge
score of only 38% [41]. Therefore, it seems possible that our
participants’ perceptions of medical errors are correct.

It is interesting to note that medical errors were more com-
monly perceived to have occurred by younger patients. This
could be because health-care providers may be less likely to
suspect a cancer diagnosis in young patients. It could also be
that younger patients have higher health literacy and are more
critical of the health-care system. This idea is supported by the
fact that younger patients had higher levels of education than
their older counterparts (data not shown). Medical errors were
also more commonly reported among those that first used pri-
vate services, which might be due to the great heterogeneity in
the quality of private services that the poor can access.

A last group of results that are worth discussing are those
related with the high proportion of breast benign diagnosis.
Approximately 30% of our participants ultimately were diag-
nosed with a benign breast condition. Time to diagnosis did not
differ between cancer patients and those with benign condi-
tions. Furthermore, 42% of patients with final benign diagnoses
first identified a health problem via mammography screening.
Benign breast conditions and false-positive screening mammo-
grams are not being adequately diagnosed in breast early
detection units, or in the primary and secondary levels of care,
thereby further saturating the already overwhelmed public
cancer service system to the detriment of timely cancer patient
care. This is an unintended consequence of the promotion of
screening mammography in a setting where quality of screen-
ing cannot be warranted, and access to cancer diagnostic serv-
ices outside a cancer referral center is scarce.

Study Limitations
One study limitation was that causality could not be estab-
lished due to the study’s cross-sectional design. Another
potential limitation is that recall bias could have affected the
precision of the measurement of intervals and other variables.
Nevertheless, the instrument utilized in this study demon-
strated good reliability for the estimation of intervals of care in
a previous validation process [32], and memory bias was mini-
mized by doing the interviews as early in the diagnostic pro-
cess as possible. Additionally, there is a source of delay that is
not measurable: time to symptom recognition, that is, the interval
between appearance of potentially detectable symptoms and
their discovery. The recognition of bodily sensations as symptoms
of potential illness that require professional care requires inter-
preting the body in the social and cultural context [42].

Implications
The focus of health policy directed toward the reduction of BC
mortality in many LMICs, including Mexico, has been the pro-
motion of population-based mammography screening, even if
they lack the infrastructure and the human and financial
resources to implement these programs successfully. Despite
these efforts, the national screening coverage remains at a low
20% [43]. Our results showed that 84% of BC patients pre-
sented with symptoms, a rate that is similar to what has been
previously estimated in high-income countries with well-
established mammography screening programs [44]. Great
delays to diagnosis confirmation impacted even those whose
condition was detected by screening. Continuing to focus on
increasing screening coverage without the guarantee of quality
and expedited referral routes will most likely not have an
impact on BC mortality.

The World Health Organization and the Breast Health
Global Initiative Guidelines recommend that population-based
mammography programs should not be implemented until
access to the basic cancer diagnosis and treatment resources is
guaranteed. Rather, they recommend early diagnosis (or down-
staging) approaches for LMICs [45–47] A successful example of
an effective downstaging program took place in Malaysia. The
program consisted of training first-line health personnel in hos-
pitals and rural clinics to improve their skills in early detection,
and of raising public awareness through sensitization by trained
health personnel. After 4 years of program implementation,
late-stage (III and IV) BC cases were reduced by half [48].

Our study findings suggest the presence of several factors
susceptible to early diagnosis interventions that could better
work in our context. To reduce the patient interval, awareness
campaigns need to go beyond the advertising of screening
mammography and promotion of pink ribbon use to the design
of more effective tailored campaigns directed to enhance the
recognition of potential cancer symptoms, prompt seeking of
medical attention after symptom discovery, give information in
regard to the specific health services that patients are entitled
to use, and improve the patients’ perceptions of access and
quality of these services. Additionally, these campaigns could
include messages that encourage patients to share their symp-
toms with significant others. However, more research is needed
to identify the most cost-effective ways to promote the recog-
nition of early warning signs without making patients unneces-
sarily anxious and without overburdening health-care providers
with the provision of consultations to the “worried well.” [49].

To reduce diagnosis delay, efforts should focus on facilitat-
ing access to and strengthening the quality of public primary
care services as well as imaging and pathology services

Table 4. Final diagnosis in comparison with initial diagnostic impression

Final diagnosis (cancer hospital) Benign Cancer Total

Initial diagnostic impression (first health service consulted)

Suspicious 110 (50.2) 283 (58.7) 393 (56.1)

Benign 109 (49.8) 199 (41.2) 308 (43.9)

Total 219 (100.0) 482 (100.0) 701 (100.0)

McNemar’s Chi: 0.036

Data presented as n (%).
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necessary for the diagnosis, and the improvement of referral
routes and coordination between primary, secondary, and terti-
ary levels of care. In several countries, such as the U.K., Den-
mark, Spain, and Australia, urgent referral pathways have been
developed to facilitate the assessment of symptomatic patients
[50].

Treatment affordability is now guaranteed in Mexico, thanks
to the inclusion of breast cancer in the Fund of Protection for Cat-
astrophic Health Expenses. The challenge is to diagnose patients
in earlier stages of the disease in order to reduce mortality,
improve the quality of life of survivors and provide more cost-
effective treatments. Adequate funding of public health services
is essential in LMICs like Mexico to achieve the structural changes
required to improve access, quality of care and coordination
between the different levels of care, and therefore reduce cancer
care delays [51]. Additionally, better regulation of the private sec-
tor is imperative to ensure quality of care and protect uninsured
patients from catastrophic health expenses [52].

CONCLUSION
This study reveals very long diagnosis intervals and barriers of
care faced by cancer patients in the context of an LMIC with a
fragmented health-care system. Our results suggest that policy
in these settings should be directed toward the reduction of
diagnosis delays, before the implementation of population-
based mammography screening programs, by focusing on early
diagnosis strategies. Our findings suggest the presence of sev-
eral factors susceptible to early diagnosis interventions that
might be more successful in the context of an LMIC with a frag-
mented health-care system. To reduce patient delays, the usu-
ally proposed intervention of awareness promotion could
better work in our context if the message goes beyond the

advertising of screening mammography to encourage the rec-
ognition of potential cancer symptoms and sharing of symp-
toms with significant others and to provide specific information
regarding the available health services where patients should
seek care. To reduce diagnosis delay, efforts should focus on
strengthening the quality of care of public primary care services
and improving referral routes to cancer care services.
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