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A care pathway is defined as a complex intervention for the mutual decision-
making and organisation of care processes for a specific group of patients
over a specific time period. The difference in breast cancer care pathways is
assumed but not well evaluated. This review describes the care pathway and
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INTRODUCTION

Breast cancer remains the most common cancer cause of
cancer-related mortality among women worldwide (Parkin
et al, 2006). Statistics reveal that breast cancer is by far the
most frequent cancer among women in the world, with an
estimated 1,67 million new cases diagnosed in 2012 (Ferlay
etal,2007).

A rising incidence of breast cancer cases has been
discerned in many countries for the last decades. This
expansion raised awareness about the potential increase in

the waiting time (WT) for care access. Both patients and
health care providers influence the WT between detection
and treatment (Curado et al., 2007). The survival rate of
patients with breast cancer depends considerably on the
cancer stage; the earlier the cancer is detected and treated,
the better the prognosis and the higher the survival rate
will be (Anderson et al ., 2007 ; Taiwan et al, 2009).
Likewise, Redondo and al divided the total delay into three
components. Patient and primary care delay; diagnostic
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delay and treatment delay (Redondo et al., 2009). Delayed
patient presentation refers to a prolonged interval between
the discovery of initial symptom and the presentation to a
provider, and is typically defined as further classified into
the diagnosis interval, defined as the greater than 12 weeks,
as periods longer than this have been associated with
poorer survival (Ramirez et al., 1999).

The total interval of the care is defined as the time
elapsed between the discovery of symptoms and the
beginning of cancer treatment, and it is divided into several
periods. The patient interval starts with the discovery of
symptoms until the first medical consultation. The health
system interval begins with the first medical consultation
and ends with the start of cancer treatment. This interlude
was classified in the diagnostic interval, where it is defined
as the time between the first medical visit and the
histopathological confirmation of cancer. The treatment
interval, on the other hand, is defined as the time between
the confirmation of diagnosis and the start of oncological
treatment (Weller et al., 2012).

Data has proven that a delay in the presentation of
symptomatic breast cancer is associated with lower
survival (Richards et al., 1999). Patients with total delays of
3 to 6 months have more inferior survival than those with
delays of less than 3 months. The delay between the first
symptom and treatment is more than 3 months in 1/3 of
patients and about 6 months in 1/4 of patients (Richards et
al, 1999). More than 50% of patients go to their family
doctor one month after the onset of symptoms, but 20 to
30% take longer than 3 months. Family physicians report
most cases of breast cancer to the hospital immediately
after the first visit, but a small proportion of patients (6 to
16%) experience long delays (> 3 months) at this stage of
the process. Studies over the last 20 years that have
evaluated patient and provider delays suggest that the
contributions of both elements to the total delay are
approximately equal (Richards et al.,, 1999).

The treatment pathway model provides a valuable
research  framework for the investigation and
interpretation of the patient's journey as it takes into
account the complex and dynamic nature of help-seeking
behaviour (Walter et al, 2012; Scott et al, 2013). The
model identifies five key events in the management
process: body change detection; perceived reasons to
discuss symptoms with a health care provider; first
consultation with a health care provider; diagnosis and
initiation of treatment, as well as four important intervals:
assessment, seeking help, diagnosis and pre-treatment
intervals (Walter et al., 2012).

The model also distinguishes three main types of factors
that impact the timing of events and the duration of
intervals. These include patients (for example, socio-
demographic data), the health system (for example, access
to health care), and factors related to the disease (site,
growth). By improving the understanding of the key

influencing factors in the course of care, the model can be
used to identify intervention targets, to promote early
detection, presentation, and treatment (Walter et al., 2012).

The understanding of the care pathway, especially patient
delay, diagnosis delay, treatment delay, system delay, and
determinant delay of women with breast cancer, is
essential. For this fact, the aim of the present review is to
collect and explore English and French medical articles on
this subject. The results constitute a database of breast
cancer and may expose findings that will eventually help
other authors in the different research fields, relevant to
breast cancer.

MATERIALS AND METHODS
Search strategy

The search identifies studies recording the care pathway in
women with breast cancer in agreement with Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
statement criteria (PRISMA).

The databases consulted in 2019 and 2020 were Pub
Med, Scopus, Web of Science, Sciences Directs, Springer,
Google Scholar, Jstore Cochrane Library and Cairn Info.
Besides, the reference lists of articles identified in either
English or French were checked to recover other
publications, which were not documented through the
electronic search until August 2020 without restrictions of
year of publication.

The term care pathway is commonly used as a synonym
for clinical pathways, critical pathways, integrated care
pathways, or care maps. It is an umbrella term that includes
the entire care process, the time frame, and the spatial
frame.

The search approach involved the following keywords or
their combinations in titles of publications, breast cancer,
breast carcinoma, pathway, care pathway, delay, patient
delay, diagnosis delay, system delay, treatment delay, patient
tracer, traject, determinant treatment, determinant delay,
follow up, and treatment follow up.

To extract relevant data and to evaluate the quality of the
studies, two authors independently performed these steps.
The authors appraised the quality of each original study
according to ten criteria: relevant to this SR, aims clearly
stated, appropriate study method, a representative sample
of the target population, confounding and bias considered,
good response rate, were the research questions
piloted/validated ?, tables/figures understandable, can the
results be applied to local situation? and accepted as Type
IV evidence.

Inclusion and exclusion criteria

We included all studies describing aspects of the care
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Figure 2: Flow chart of process of systematic literature search in accordance with PRISMA

pathway in women with breast cancer. In addition, we
included any study that addresses the patient delay,
diagnosis delay, system delay, treatment delay, determinant
delay, and the follow-up care pathway of patients with
breast cancer.

We excluded any studies that did not examine the breast
cancer pathway and studies that treat metastatic breast
cancer because of its different care pathway. In addition, we
excluded studies and information published only in
abstracts or communications.

Type of studies
Quantitative studies, both prospective and retrospective,

were included in the review. Additionally, one literature
review and one systematic review were added.

Analyzed outcomes

The analyzed outcomes of the care pathway were the
patient delay, diagnosis delay, treatment delay, system
delay, determinant delay, the factors associated with delay,
and the relation between the waiting time and the impact
on survival.

RESULTS

The findings reveal that studies of the care pathway for
patients with breast cancer include several concepts and
periods: patient delay, system delay, diagnosis delay,
treatment delay, and follow-up period. (Figure 1).

Figure 2 shows the flowchart of the followed systematic
review process. The search identified 588 papers, where
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Table 1. Quality assessment of included studies on “care pathway of women with breast cancer”

Author/Reference Relevant Aims Appropriate Sample Confounding Good Were questions  Tables/figures Can results Accepted as
to this Clearly Study representative  and bias response piloted/validated ? understandable be applied to Type IV
SR stated method of target considered rate ? local evidence?
population situation?
Shwn-Huey et al,, Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Espina et al,, Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Jmarkelwood et al., Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Norsa’adah et al.,, Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ermiah et al,, Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Alyssa etal, Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Abu-Helalah et al,, Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Rebecca etal.,, Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Brazda et al.,, Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Brinton et al.,, Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Bairati et al., Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Gebremariam et al., Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Author/Reference Relev Aims Appropriate Sample Confoundin Good Were questions  Tables/figures Canresultsbe Accepte
ant to Clearly Study representative of g and bias response piloted/validated understandable applied to d as Type
this SR stated Method target population considered rate ? ? local 1\
situation? evidence?
Caplan Yes Yes ND Yes No Yes Yes Yes Yes Yes
Kristylgla et al, Yes Yes Yes Yes Yes Yes Yes Yes Yes No
Ruddy et al,, Yes Yes Yes No Yes Yes Yes Yes Yes No
Montella et al., Yes Yes Yes Yes No Yes Yes Yes Yes No
Jacek etal, Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Molinié et al., Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Vahit etal, Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Pace et al,, Yes Yes Yes No Yes Yes Yes Yes Yes Yes
Rangel-Méndez et al,, Yes Yes Yes No Yes Yes Yes Yes Yes Yes
Limam et al,, Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Stamatovic et al., Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Unger-Saldana et al,, Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

545 articles were excluded due to duplication and
abstracts. In all, 43 articles were retrieved for full-text
review, and only 24 were eligible for inclusion in the
review.

Characteristics of included studies

24 studies met the inclusion criteria. All were

published between 1980 and 2019, where the first
study was directed in 1980 whereas the second was
until 2001. The other 22 studies were all published in
the last 17 years. The quality assessment on the care
pathway of selected studies is presented in Table 1,
and the characteristics of the studies are shown in
Table 2.

Objectives and study design

All the included studies were of quantitative nature
(observational
(Caplan, 2014), one systemic review (Espina et al,,
2017), eight retrospective studies (Elwood and
Moorehead, 1980; Ermiah et al.,, 2012; Alyssa et al,,

2004; Brazda et al, 2010; Iglay et

studies);

one

literature

review

al, 2017;


http://frontiersin.org/people/u/87187

Table 2. Characteristics of included studies

Mimouni et al. 132

Author/Year/Ref Country Study design Main focus Assessment Outcome Comp Main finding and
erence and/or and Population arison effects
setting
Shwn-Huey et al Two Cross sectional To understand the Structured Diagnosis delay: 27.8 days. To serve as a reference
(2014) medical study particular delays in | questionnaire Patients who had visited two, and for the government and
center in 600 female | diagnosing breast cancer in | survey: Face- | three or more hospitals before medical institutions to
central patients with | Taiwan, to identify the | to-face getting a correct diagnosis had develop policies to reduce
Taiwan. breast cancer factors associated with such | interviews longer delays in diagnosis than the number of hospitals
delays, and to predict the patients who had visited one visited before diagnosis
crucial factors influencing hospital (odds ratio Z 2.23 and 9.26, for breast cancer patients,
the delay in diagnosis of 95% confidence interval 1.37e3.63 and ultimately to achieve
breast cancer. and 95% Cl:3.87e22.15, the goal of early detection
respectively). and treatment
Espinaetal (2017) Africa Systematic Investigate  delays in Databases : Presentation delay: This systematic review
review : presentation and diagnosis MEDLINE, -4 months in North Africa revealed marked delays in
female breast | of breast cancer in Africa and | Embase,  and -3 to 6 months in sub-Saharan presentation and
cancer patients their determinants. Global Health Africa. diagnosis of breast cancer
Diagnosis delay : in Africa. Identification of
-Less than 1 month in North their drivers is crucial to
Africa the development of
-Less than 3 to greater than 6 appropriate control
months in sub-Saharan Africa. strategies in the continent.
Reported reasons delays:
socioeconomic factors and health
system mediated factors (e.g,
referral pathways).
Elwood and Referral Retrospective To test whether prompt Medical Median delay time: 4-1 months
Moorehead (1980) centre in study 1591 | diagnosis of breast cancer | record in 1945-50 to 2-2 months in 1960.
British women with | improves survival as Intermediate delay group:
Columbia breast cancer assessed from the date of the median (3-4 and the mean 4-2

first symptom and whether
the delay between the
appearance of the first
symptom and diagnosis has
become shorter in recent
years, as would be expected
with the impact of public
education

months); long delay group: median
(23-5 and the mean 35-4 months).

Unmarried women were more
likely to have longer delays than
married women, and single,
divorced, and separated women.
Tumours affecting the whole breast
occurred significantly more often in
women with long delays. Long-term
survival was greater in patients
with a shorter delay between the
appearance of symptoms and
diagnosis.
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6418 cases of
breast cancer

diagnosis and treatment
Explain the relationship
between patient age,
cancer stage, patient
community size, and year
of diagnosis and waiting
time

days)
Associated factors:
cancer stage

old age and

Norsa’adah et Five  medical Cross-sectional Measured the time Questionnaire Presentation delay:2 months Breast awareness and
al (2011) centres at the | design from the first recognition Diagnosis delay: 5.5 months. education are required to
East Coast : Kuala 382 woman | of symptoms to the first Associated factors with diagnosis promote early detection,
Lumpur hospitals | with breast | general practitioners’ delay: use of alternative therapy, diagnosis and treatment
cancer consultation and to the breast ulcer, palpable axillary lymph before  the  tumours
histological diagnosis of nodes, false-negative diagnostic test, enlarge and metastasis.
breast cancer non-cancer interpretation and negative
attitude toward treatment.
Ermiah et al Libya Retrospective To study the diagnosis Questionnaire Diagnosis delay: 7.5 months. There is a need for
(2012) Oncology preclinical and | delay and its impact on Factors predicted diagnosis delay: improving breast cancer
Institute  (NOI), | clinical data stage of disease among Fear and shame, Inappropriate awareness and training of
Sabratha, 200 patients women  with  breast reassurance,initial breast symptom general practitioners to
cancer that did not include a lump (p < reduce breast cancer
0.0001), with women who did not mortality by promoting
report monthly self examination (p < early  detection.  The
0.0001), old age (p = 0.004), illiteracy treatment guidelines
(p = 0.009),history of benign fibrocystic should pay more attention
disease (p = 0.029) ,women who had to the early phases of
used oral contraceptive pills longer breast cancer.
than 5 years (p = 0.043),bigger tumour
size (p < 0.0001), high incidence of late
clinical stages (p < 0.0001) and with
metastatic disease (p < 0.0001).
Reed et al Albert Retrospective Calculate the average Alberta Mean waiting time (20.2 days (SD The basis for differences
(2004) study waiting time between | Cancer Registry | 21 .6) and median waiting time (17 in waiting times as a

function of age needs to be
further investigated to
ensure equitable access to
care

Abu-Helalah et
al (2016)

Jordan (at the
Department of
Radiation
Oncology at
AlBashir Hospital
and at the
Military Oncology
Center)

Cross-sectional
study 327
Female breast
cancer patients

To assess these
important quality
indicators aiming to

improve prognosis from
breast cancer in Jordan
(patient delays in
presentation, delays, in
diagnosis, or delays in
treatment)

Standardized
face-to-face
structured
questionnaire
and clinical
chart review
form.

Presentation delay: 201.1 days with
a median of 30.0, Diagnosis delay:
97.5 days with a median of 23.5.
Treatment delay: 23.4 days with a
median of 14. Reasons reported for
delay in presentation: ignorance of
the nature of the problem (65.6%),
limited/total lack of knowledge
(16.7%), fear and 16.7% seeking
medical advice. Delay in presentation
by different socioeconomic variables
showed a correlation with living
conditions

This could justify the

advanced stages at
diagnosis and poor
outcomes  for  breast

cancer patients in Jordan.
We recommend revising
the current early detection
and down-staging
programs in Jordan




Mimouni et al. 134
Table 2. Cont
Rebecca et | Victoria/Australi Prospective To investigate time to Population- The median length of the patient, primary Significant
al (2018) a study diagnosis and treatment | based surveys care and diagnostic interval was less than | differences
433 colorectal | for rural and wurban Registry data | two weeks for both urban and rural | between
and 489 breast | patients with colorectal patients, and the total interval was around 6 | colorectal and
cancer or breast cancer weeks across geographic areas. breast cancer
Rural residence was associated with a 37 | interval
and 50-day shorter patient interval at the | distributions
75th and 90th percentiles, respectively. indicating faster
time for breast
patients.
Brazda et Dallas :County Retrospective Evaluate whether a Institutional Treatment delay: 43 days. Interval to There was,
al (2010) hospital (CH) and | review 1337 | delay from diagnosis to | review  board Treatment delay of greater than 90 days | treatment was | however, no effect
university patients  with | initial treatment in | (IRB) approval, | showed no effect on overall breast cancer | longer in the CH | on overall survival.
hospital (UH) breast cancer breast cancer impacts | data from the | survival. compared  with | Time to treatment
survival when | Tumor The interval to treatment was longer at | the UH. Patients | may not be a
equivalent clinical care | Registries at | the county hospital than the university | treated at the CH | meaningful indicator
protocols are provided | both PMH and | hospital; survival seemed to be related to | had overall worse | of  cancer care
SCC the characteristics of the patient population, | survival. quality.
not the interval to treatment.
Brinton et Ghana,  West Data from a To identify Interviews Associated factors: limited education (OR Additional
al (2017) Africa: Accra and | population- responsible factors that 1.96,95% CI 1.32-2.90 \primary vs. C senior communication,
Kumasi based case- | might contribute to secondary school), being particularly among
Korle Bu | control study presentation delays. separated/divorced or widowed (1.75, 1.18- less educated
Teaching 1184 women 2.60 and 2.25, 1.43-3.55, respectively, vs. women, could
Hospital in Accra | with breast currently married), delay in care seeking promote earlier
and the two | cancer after onset of symptoms (2.64, 1.77-3.95 for breast cancer
hospitals C12 vs. B2 months), care having initially diagnoses.
KomfoAnoyke been sought from someone other than a Involvement of
Teaching doctor/nurse  (1.86, 0.85-4.09), and individuals other
Hospital and frequent use of herbal than medical
Peace and Love medications/treatment (1.51, 0.95-2.43 for practitioners,
Hospital in C3x/day usage vs. none). Women with less including traditional
Kumasi than junior secondary schooling who healers, may be
delayed seeking care for breast symptoms helpful in this
for 6 months or longer were at nearly 4- process
times the risk of more educated women who
promptly sought assistance
Bairati MD Two radiation Prospective To identify Questionnaire Determinants of diagnostic delay: Promising strategy
etal (2007) | oncology centers | study determinants of Medical recors | Medical indication for the breast for reducing the
of Quebec, 696 women | diagnostic delay in investigation and the scheduling of the waiting time for
Canada, with breast | order to develop diagnostic procedures. breast cancer
cancer strategies to reduce the Associated factors with diagnostic diagnosis is to better
waiting time for breast delay: interpretation of the first diagnostic integrate the

cancer diagnosis.

procedure, type of final diagnostic
procedure, size of tumor and family income

services during the
investigation period.
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Gebremariam et al Ethiopia : Tikur Cross-sectional To estimate the magnitude Inteview Patient interval : 36% had more Patients with breast
(2019) Anbessa Specialised study of patient and diagnostic Cancer than 90 days cancer in Addis Ababa
Hospital, St. Paul 441 women | delays and associated factors | registry Diagnostic interval: 69% had have prolonged patient
Hospital Millennium with breast among women with breast more than 30 days and exceeded 1 and diagnostic intervals.
Medical College, | cancer cancer year for 18% of patient. These underscore the
Betezata Hospital, Associated factors: Using need for public health
Hallelujah General traditional medicine before programme to increase
Hospital, = Landmark consultation was  significantly knowledge about breast
Hospital, Legehar associated with increased cancer symptoms and
Hospital and United prevalence of patient delay. the importance of early
Vision Medical Services First consultation at health presentation and early
Centre) in centers and visiting >4 diagnosis among  the
Addis Ababa were associated with higher general public and
prevalence of diagnostic delay. healthcare providers.
Progression of symptoms before
consultation was associated with
decreased prevalence of diagnostic
delay.
Caplan (2014) Differnet countries: Literature To examine studies that No Women who begin treatment 3-6 It is hard to make a case
New york, America, | Review: explored the relationship | defined months after the appearance of one way or another for
LosAngeles, London, 87 studies between delay and breast cancer-related symptoms longer delay leading to
Ontario, prognosis and shifted to the have significantly worse survival reduced survival. It is
Asia, Libya, Egypt, importance of patient delay than women who wait <3 months. possible that the delay

Africa and Spain

and the factors that are
associated with long patient
delay and system delay

To focus on the impact of
delay on survival

Median delays were 17 days
from diagnosis to definitive
surgery, 44 days from final surgery
to postoperative chemotherapy and
75 days from final surgery to
postoperative radiotherapy. Higher
stage at diagnosis was associated
with shorter wait times from
diagnosis to definitive surgery
(stage III versus I: OR = 0.49, 95%
CI=0.34-0.71).

Median diagnosis delay: 7.5
months, as 30.0% of patients were
diagnosed within 3 months after
symptoms, 14% were diagnosed
within 3-6 months, and 56%
within a period longer than 6
months. Diagnosis delay of >3
months was associated with bigger
tumor size, positive lymph nodes,
high incidence of late clinical
stages, and metastatic disease.

intervals that were used in
some studies to categorize
“long” delayers were just
not long enough to have a
negative effect on survival
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some young women to
delay seeking medical
care for signs or
symptoms of breast
cancer or to experience
a delay between their
initial visit to a health
care provider  and
receipt of a breast
cancer diagnosis, and 2)
a biologic model that
assumes that delays
could allow more time
for cancers to grow and
spread before diagnosis,
potentially adversely
affecting prognosis.

detected breast cancers care
delay was associated at trend
level (P=.06) with higher stage
in multivariate modeling.

Iglay et al United States Retrospective To compare diagnosis The Patients = with  comorbid Median time from Breast cancer patients
(2017) cohort study and treatment delays in | linked anxiety and depression had an | symptom with mental illness should
16.636 women | elderly breast cancer | Surveillanc | increased risk for diagnosis | recognition to | be closely managed by a
with breast | patients ~ with  and | e, delay of 90 days from symptom | diagnosis was | cross-functional care
cancer without pre-existing | Epidemiol | recognition (RR 1.11; 95% CI | relatively similar | team, including a
mental illness. ogy, and | 1.00, 1.23), and those with | between  patients | psychiatrist, a primary
End severe mental illness had an | with and without | care physician, and an
Results increased risk for initial | mental illness. oncologist, to  ensure
(SEER) treatment delay of 60 days Median time from | adequate care is received
Medicare from diagnosis (RR 1.36; 95% CI | diagnosis to initial | within an appropriate
linked data | 1.06, 1.74). Patients with any | treatment (surgery, | timeframe.
files mental illness experienced an | chemotherapy or
increased risk for adjuvant | radiation) was
chemotherapy delay of 90 | similar between
days from last operation (RR | those patients with
1.13; 95% CI 1.01, 1.26) and | and without mental
each category of mental illness, | illness.
except depression, showed a
non-significant trend for this
association.
Ruddy et al United States, Prospective, This work is based on Question Diagnosis delay: 16.5 days Women with fewer
(2014) Massachusetts | multicenter 2 related models: 1) a | naire (25th to 75th percentile, 7-30 financial resources are
and Denver, | cohort study psychosocial model that days).Self delays were more likely to delay
Colorado, 585 women | assumes that certain associated with poorer seeking medical attention
with breast | psychosocial and clinical financial  status  (P=0.01). for a self-detected breast
cancer factors could predispose Among young women with self abnormality
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Montella et al (2001) Southern Cohort-study of | To examine separately the Semi structured TI (Time intervals) were Diagnostic
Italy 644 women. with | different delays registered | questionnaire categorized into 1 month, 1-3 delay can be
National breast cancer among breast cancer months and 3 months for patient reduced by
Cancer patients so that their and medical delay; 1-3 months, 3- providing more
Institute of determining factors can be 6 months, 6 months for overall efficient training
Naples Z. recognized, thus giving delay. Patient delay was programmes for
Campania women a better opportunity associated  with age and members of the
Region for survival. education: a higher risk was found medical
for women of over 65 years age profession and by
odds ratio OR 2.1, 95% confidence producing
interval (CI)1.2-3.5) and with<5 educational
years school attendance OR 3.3, training
95% CI 2.0-5.6. Medical delay was programmes
seen to be associated with the targeted
professional figure. Young age and specifically at
symptomatic presentations were each age category
found to be high risk factors.

Jacek etal (2013) 12 countries Multinational To analyse the differences Questionnaire Total delays time were 4.7 The delay in
analysis: 6588 | in time to diagnosis and (range: 3.4-6.2) weeks and 14.4 diagnosis and
female breast | treatment initiation in BC (range: 11.5-29.4) weeks, treatment of
cancer patients patients across a number of respectively. Associated factors: breast cancer

low- and middle-income
countries, and to identify
factors related to delays.

distrust and disregard, and shorter
patient-related delay times were
associated with fear of breast
cancer, practicing self-examination,
higher education level, being
employed, having support from
friends and family and living in big
cities. The average system-related
delay time was 11.1 (range: 8.3-

24.7) weeks. Cancer diagnosis
made by an oncologist versus
another physician, higher

education level, older age, family
history of female cancers and
having a breast lump as the first
cancer sign were associated with
shorter system-related delay times.
Longer patient-related delay times
and higher levels of distrust and
disregard were predictors of
longer system-related delay times.

remains a serious
problem. Several
psychological and
behavioural
patient attributes
strongly
determine both
patient-related
delay time and
system-relted
delay time, but
their strength is
different in
particular
countries.
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Molinié et al (2013)

France

Retrospective
study

1494 patients
with primary
non-metastatic
invasive
carcinomas

To describe waiting times in
breast cancer care pathways,
from detection to the first
therapy in a large
representative sample. And
investigated the influence of
patients’ characteristics and
tumours’ characteristics and
of  the pre-therapeutic
medical management.

Registries and
clinical record

Median time between the first
radiological detection and the start
of treatment was 34 days (IQR =22-
52). Women were 41.2% to
experience an overall WT of less
than 1 month and 19.4% an overall
WT of more than 2 months. For the
730 women who actually had a
pathological confirmation of
malignancy before surgery, the
intermediate median WTs were 7
days (IQR= 0-21) before, and 27
days  (IQR=16-39) after the
pathological confirmation. Without
these null cases, the median
diagnostic.

Associated factors: Older age, co-
morbidity, smaller size of tumour,
detection by organised screening,
biopsy, increasing number of
specimens removed,
multidisciplinary consulting
meetings and surgery as initial
treatment were related to increase
waiting times in  multivariate
models.

Better
diagnostic

scheduling of
tests  and
treatment propositions
should improve waiting
times in the management
of breast cancer in France

Vahit etal (2014)

Turkey

Prospective
study 1031
patients with
brest cancer

To investigate factors
influencing  patient- and
system related delay

Questionnaire

The mean PDT, SDT and TDT were
48, 105 and 13.8 weeks,
respectively. In all, 42% of the
patients had a TDT >12 weeks.
Longer PDT was significantly
correlated with disregarding
symptoms and having age of
between 30 and 39 years. Shorter
PDT was characteristic of patients
who: had stronger self-examination
habits, received more support from
family and friends and had at least
secondary education. Predictors of
longer SDT included disregard of
symptoms, distrust in success of
therapy and medical system and
having PDT in excess of 4 weeks.
Shorter SDT was linked to the age of
>60 years.

Delays can be reduced
by increasing BC
awareness, implementing
organized population-
based screening
programmes and founding
cancer centres.
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women with
breast cancer
(n=800)

treatment onset in women
with breast cancer in Serbia
in order to redefine our
national strategy in
providing proper health care
for this patient population.

was associated with perceived lack of
time and personal disregard or
trivialization of detected symptoms
and signs. Women who were supported
by family members or friends and had
at least a secondary level education
tended to have a shorter PI. Longer PI
was correlated with a longer SI, while
regular self-examination, having been
diagnosed by an oncologist, and living
in a major city were associated with
shorter SI
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Pace etal (2015) Rwanda Prospective To quantify the length of Questionna Median total delay was 15 months, Educating communities
oncology clinics | study both patient and system | ire and and median patient and system delays and healthcare providers
at Butaro or 144  Women | delays, to assess the medical were both 5 months. Patient and about breast cancer and
Rwinkwavu with brest cancer | sociodemographic and | record system delays of 6 months were facilitating expedited
Hospitals clinical risk factors for delay, significantly associated with more referrals could potentially
and to determine whether advanced-stage disease. Adjusting for reduce delays and hence
longer patient and system other social, demographic, and clinical mortality from breast
delays were related to characteristics, a low level of education cancer in Rwanda and
advanced-stage disease at and seeing a traditional healer first similar settings
diagnosis after adjustment were significantly associated with a
for other factors. longer patient delay.
Rangel-Méndez et Yucatan, Retrospective To describe delay intervals, Medical System delay: 86 days; Delay in treatment was
al (2018) Mexico analysis : 92 | their impact on clinical stage | record Socioeconomic status and delivery to largely due to system
Medical record | and initiation of first tertiary-care hospital predicted delay. delay. Clinical stage had
for woman with | oncologic treatment, and Clinical stage determined initiation of the strongest effect on
breast cancer evaluate associated factors first oncologic treatment.57% of initiation of first oncologic
in breast cancer patients patients had a delay more than 150 treatment.
days from symptom discovery to first
oncologic treatment
Limam et al (2016) Sousse, Retrospective To study the time to first Records of | The median time to diagnosis was It is essential to reduce
Tunisie : descriptive study, | treatment of patients | patients 13 days. When first-line treatment was the waiting time during
FarhatHached 213  women | operated and followed for | operated surgical, the median time to surgery the care pathway to
University with breast | breast cancer in and to was 35 days. In the case of ensure successful
Hospital cancer determine the factors neoadjuvant chemotherapy, the median treatment and to meet
Gynaecology associated with these time was 62.5 days with an Regardless patients’ needs.
Department  in waiting times of the nature of the first treatment, the
Sousse median time to access to treatment
was 35 days.
Associated factors: Tumor stage
Stamatovic et al Ten oncology Multicenter, To determine factors Questionna Mean PI, SI and TI were 4.5, 9.2 These findings support
(2017) centers in Serbia | cross-sectional influencing time to seeking | ire and 12.9 weeKks, respectively; 20% of review and refining of
national survey medical advice and patients had a PI>12 weeks, longer PI national strategies and

policies to promote early
detection, diagnosis and
treatment of breast
cancer.




Table 2. Cont

Mimouni et al.

140

Unger-Saldana et al Mexico Cross-sectional
(2018) survey : 886
patients with

breast cancer

To understand the
mechanisms through which
delays occur in the patient
interval and  diagnosis
interval of care.

Questio
nnaire

The patient and the diagnosis intervals
were greater than 3-months.The patient
interval was longer among women who
were single, interpreted their symptoms
as not worrisome, concealed symptoms,
and perceived 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 perceived medical
errors in these services.

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.

CI: confidence interval/ NOI: National Oncology Institute, SD: standard deviation/ CH: County hospital/
UH: university hospital /IRB: Institutional review board/ OR: odds ratio/ SEER: Surveillance, Epidemiology, and End Results/RR: Relative risk or risk ratio /WT: waiting time/BC: Breast cancer/ IQR:
interquartile range / TDT: total delay time / PDT: patient delay time/ SDT: system delay time/ PI: patient interval/ SI: system interval/ TI: treatment interval/ PMH: Princess Margaret Hospital/ SCC:_South

Carolina Central_

Molinié et al, 2013; Rangel-Méndez et al, 2018;
Limam et al, 2016), and 14 cross-sectional studies
(Shwn-Huey et al., 2014 ;Norsa’adah et al., 2011; Abu-
Helalah et al.,, 2016; Rebecca et al.,, 2018; Brinton et
al,, 2017; Bairati et al., 2007; Gebremariam et al., 2019
; Ruddy et al,, 2014; Montella et al,, 2001; Jassem et
al,, 2013; Vahit Ozmen et al,, 2014; Pace et al., 2015;
Stamatovic et al,, 2017 ; Unger-Saldana et al., 2018).
Eleven studies investigated the delay in
presentation, diagnosis or treatment (Espina et al,
2017; Norsa’adah et al,, 2011 ; Ermiah et al., 2012;
Abu-Helalah et al, 2016; Rebecca et al, 2018;
Gebremariam et al,, 2019; Iglay et al., 2017; Ruddy et
al.,, 2014; Montella et al.,, 2001; Limam et al.,, 2016;
Unger-Saldana et al., 2018). Three articles focused on
the relation between the waiting time and the impact
survival (Elwood and Moorehead, 1980; Brazda et al.,
2010; Caplan, 2014), and 11 studies identified the

factors associated with the delay (Shwn-Huey et al,,
2014; Brinton et al., 2017; Alyssa et al., 2004; Bairati
et al, 2007; Gebremariam et al,, 2019; Jassem et al.,
2013; Molinié et al., 2013; Vahit Ozmen et al., 2014;
Pace et al, 2015; Rangel-Méndez et al, 2018;
Stamatovic et al,, 2017) (Table 2).

Data collection instrument

The questionnaires were used in 14 prospective
studies where four completed information on medical
records (Abu-Helalah et al, 2016; Rebecca et al,
2018; Bairati et al.,, 2007; Gebremariam et al., 2019;
Pace et al ,2015) and four used a validated
questionnaire (Shwn-Huey et al., 2014; Norsa’adah et
al, 2011; Jassem et al, 2013; Unger-Saldana et al,,
2018). In addition, eight retrospective studies used
medical record for data collection (Elwood and

Moorehead, 1980; Ermiah et al, 2012; Iglay et al,
2017; Molinié et al,, 2013; Rangel-Méndez et al.,, 2018;
Limam et al, 2016) and two used registry cancer
(Alyssa et al.,, 2004; Brazda et al,, 2010) . Besides, a
literature review that used 87 articles of different
countries, and a systematic review that used 21
articles of database MEDLINE, Embase, and Global
Health (16 quantitative, 2 mixed and 3 qualitative)
(Table 2).

Presentation delay

The specific average time between symptom
recognition and presentation to a health -care
provider ranged from less than 1 to 4 months in
North Africa, and less than 3 to greater than 6 months
in sub-Saharan Africa (Espina et al, 2017). Some
studies have shown that the median time was
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2 months in Kuala Lumpur hospitals (Norsa’adah et al,,
2011), 201.1 days with a median of 30 days in Jordan (Abu-
Helalah et al,, 2016) and 4.5 weeks in Serbia (Stamatovic et
al, 2017). Other studies found that the patient intervals
was more than 90 days in Addis Ababa (Gebremariam et al,,
2019), more than 3-months in Mexico (Unger-Saldana et al.,
2018), more than 3 months for African-American women
and >6 months for Spanish women (Caplan , 2014) (Table
2).

Diagnosis delay

The time-to-diagnosis study found that the average time
was 27.8 days in Taiwan and discovered that patients
treated in medical centers on their first visit had breast
cancer diagnosed in the shortest period of 19.2 days, 57.2
days shorter than those required in local clinics (p = 0.005)
(Shwn-Huey et al., 2014) . The number of hospitals visited
was also associated with delayed diagnosis. It took ten
times longer to diagnose breast cancer among women
visiting three hospitals than women visiting only one
hospital (147.4 vs 14.3 days, p <0.001) (Table 2).

The disease was also diagnosed much earlier in women
who underwent magnetic resonance imaging at first visit
compared to non-test patients (8.4 vs. 28.9 days, p <0.001)
(Shwn-Huey et al., 2014) . Another average period between
presentation and diagnosis was less than one month in
North Africa but less than three to more than 6 months in
sub-Saharan Africa (Espina et al, 2017). The study
conducted in Ethiopia shown that 69% of patient had
diagnostic intervals more than 30 days and exceeded 1 year
for 18% of them (Gebremariam et al., 2019) (Table 2).

Studies have shown that the median time for diagnosis
can be 4 to 1 month or 3 to 4 months or 23 to 5 months in
British Columbia (Elwood and Moorehead, 1980), 7.5
months in Libya (Ermiah et al ,2012) and more than
months in Mexico (Unger-Saldana et al, 2018) . Others
indicate that the average duration of diagnosis was 97.5
days with a median of 23.5 in Jordan (Abu-Helalah et al,,
2016), 7.5 months accounting for 30.0% of patients who
were diagnosed within 3 months symptoms, 14% in 3 to 6
months, and 56% in more than 6 months in Libya (_Caplan,
2014), and 5.5 months in hospitals in Kuala Lumpur
(Norsa’adah et al,, 2011). More than 3 months was 72.6%,
and a delay of more than 6 months occurred in 45.5% of
cases (Norsa’adah et al,, 2011) (Table 2).

Treatment delay

The median delays were 17 days from diagnosis to

definitive surgery, 44 days from final surgery to
postoperative chemotherapy, and 75 days from final
surgery to  postoperative radiotherapy (Caplan,

2014).Another study found that the surgical median time
was 35 days (Limam et al,2016). In the case of

neoadjuvant chemotherapy, the median time was 62.5 days
(Limam et al.,, 2016). Regardless of the nature of the first
treatment, the median time to access the treatment was 35
days in Tunisia (Limam et al., 2016), the mean treatment
time was 23.4 days with a median of 14.0 days of patient
with breast cancer in Jordan (Abu-Helalah et al,, 2016), 43
days in Dallas (Brazda et al., 2010), 12.9 weeks in Serbia
(Stamatovic et al., 2017) and 13.8 weeks in Turkey (Vahit et
al, 2014). In all, 42% of the patients had a treatment
delay>12 weeks (Vahit et al.,, 2014) (Table 2).

Factors associated with delay

This review unveils the factors that can either positively or
negatively influence the delay. The positive factors are
receiving support from friends and family and living in big
cities (Jacek et al., 2013). A study notes that women who
were supported by family members or friends and had at
least a secondary level education tended to have a shorter
patient interval. A longer patient interval was correlated
with a longer system interval, while regular self-
examination, having been diagnosed by an oncologist, and
living in a major city were associated with shorter system
interval (Stamatovic et al,, 2011).

For the negative factors, there is the use of alternative
therapy(odds ratio (OR:1.77), breast ulcer (OR : 5.71),
palpable axillary lymph nodes (OR 2.19), false-negative
diagnosis test (OR : 5.32), non-cancer interpretation (OR :
1.68), and negative attitude toward treatment (OR : 2.0)
(Norsa'adah et al,2011). Another study presented the
socioeconomic and health system-mediated factors (e.g.
referral pathways) (Espina et al, 2017; Montella et al,
2001; Pace et al,, 2015). Other studies have shown that the
marital status, fear and shame (Ermiah et al, 2012; Abu-
Helalah et al, 2016; Jacek et al, 2013), inappropriate
reassurance, old age (p= 0.004), illiteracy (p = 0.009),
history of benign fibrocystic disease(p = 0.029), bigger
tumour size P<0.0001, metastatic disease(p<0.0001), oral
contraceptive pills more than 5 years (p = 0.043) (Ermiah
et al, 2012), interpretation of the first diagnostic procedure
and type of final diagnostic procedure and size of tumour
(Bairati et al.,, 2007) are the associated factors with delay.
There are other studies which found that the family income
(Bairati et al., 2007), high incidence of late clinical stages
(Caplan, 2014), education (Montella et al.,, 2001; Jacek et al.,
2013; Pace et al, 2015), seeing a traditional healer first
(Gebremariam et al., 2019; Pace et al., 2015), and poorer
financial status (P = 0.01) (Ruddy et al, 2014) are also
associated factors with delay. Likewise, patient and system
delays of 6 months were significantly associated with the
disease at a later stage. Adjustment to other social,
demographic, and clinical characteristics, a low level of
education, and starting to consult a traditional healer was
significantly associated with a longer wait for the patient
(Paceetal,, 2015).



Relation between waiting time and impact survival

An analysis of survival from the date of the first symptom
revealed that long-term survival was higher in patients
with a shorter delay between onset of symptoms and
diagnosis (Elwood et al., 1980). Although the interval to the
treatment was longer, survival appeared to be related to
the characteristics of the patient population (Brazda et al,,
2010). Another study firmly suggests that women who start
treatment 3 to 6 months after the onset of breast cancer
symptoms have significantly worse survival than women
who are waiting <3 months (Caplan,2014).

DISCUSSION

The purpose of this study is to review published articles
related to the care pathway among women with breast
cancer in which an analysis of the studies' characteristics
and the main results are made. This review paper is focused
exclusively on breast cancer and has included quantitative
papers (prospective and retrospective).

Breast cancer is the most prevalent cancer in women
worldwide. The geographical, physical, psychological,
social, cultural, and financial problems that women face
might influence the delay in the care pathway and survival.

Research about the care pathway of patients with breast
cancer has not been well established in the world. However,
after an extensive investigation, we identified 24 articles
that met inclusion criteria over the last 39 years (1980-
2019).Similarly, few studies covered in this review revealed
that the median time of the consultation was 2 months
(Norsa'adah et al., 2011), >6 months (Abu-Helalah., 2016),
>3 months for African-American women, and >6 months for
Spanish woman (Caplan, 2014). This is consistent with
other studies that assert the patient delay was 3.4 months
in Mali (Marcus et al,, 2013) and greater than 6 months in
South Africa (Ly et al., 2002).

We also considered the diagnosis delay where the results
demonstrated that the specific average time from the
presentation to diagnosis was less than 1 month in North
Africa but ranged from less than 3 to greater than 6 months
in sub-Saharan Africa (Espina et al, 2017). Other studies
have shown that the diagnosis median time is 5.5 months in
Kuala Lumpur hospitals (Norsa'adah et al, 2011), 7.5
months in Libya (Ermiah et al,, 2012), 97.5 days in Jordan
(Abu-Helalah et al,2016), and 7.5 months in Libya
(Caplan,2014). Furthermore, the diagnosis delay studies
demonstrate that the median time can be either 4-1 months
or 3-4 months or 23-5 months in British Columbia (Elwood
and Moorehead, 1980) and 27.8 days in Taiwan (Shwn-
Huey et al,, 2014). This has been confirmed by other studies
that reveal the median time between the first health care
visit and a breast cancer diagnosis to be 28 days. 54% of
women had made 4 or more health care visits between
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symptom discovery and a breast cancer diagnosis, whilst
11% made 6 or more visits (Moodley et al., 2018).

In line with other research on the care pathway especially
the treatment delay of breast cancer, the findings show that
the median delay was 44 days from final surgery to
postoperative chemotherapy and 75 days from final
surgery to postoperative radiotherapy (Caplan, 2014).
Another study found that the mean treatment time for a
patient with breast cancer is 43 days in Dallas (Brazda et
al, 2010), 62.5 days in Tunisia (Limam et al, 2016), in
addition to other longer processing intervals namely 12.9
weeks in Serbia (Stamatovic et al,, 2017) and 13.8 weeks in
Turkey (Vahit et al,2014). This is supported by many
studies which indicated that the median time from
diagnosis to the date of scheduled treatment was 37 days.
Women with late-stage disease had a significantly shorter
treatment interval compared to women with early-stage
disease, whilst women with surgery, as opposed to other
types of treatment, had a longer patient treatment interval,
and women whose first line of treatment was
chemotherapy had a shorter median patient treatment
interval compared to first modes of treatment (Marcus et
al,, 2013).

Similar studies have developed in terms of factors
associated with the waiting time and the delay. The most
identified in our review were the socioeconomic and health
system-mediated factors (Espina et al, 2017), illiteracy
(Ermiah et al, 2012), education (Montella et al, 2001;
Jacek et al,, 2013; Pace et al., 2015), age (Jacek et al,, 2013;
Ermiah et al, 2012), and marital status (Elwood and
Moorehead, 1980). This is supported by (Benbakhta et al,,
2015) who found that a presentation delay of greater than
or equal to 2.2 months was positively associated with low
socioeconomic conditions and a lack of breast cancer
awareness (Marcus et al., 2013).

Another study in Libya shows that fibrocystic disease,
bigger tumour size, and metastatic disease were
significantly associated with delay (Ermiah et al., 2012).
Other findings also reported that the poorer financial status
(Ruddy et al, 2014), and the fear of cancer diagnosis
(Ermiah, 2011; Abu-Helalah. 2016; Jacek et al.2013) are
the associated factors with delay. Many studies supported
these findings; Angela Gabrielly indicated that the fear of
disease, low educational level, literacy level, age, reliance on
traditional healers or preference for alternative treatment,
no breast self-examination, poor knowledge of the disease,
and fear of social isolation were the most often identified
causal factors of patient delay (Freitas and Weller, 2015).

Although the results of other studies have shown the
relationship between delay and survival, an analysis of
survival from the date of the first symptom showed that
long-term survival was greater in patients with a shorter
delay between the appearance of symptoms and diagnosis
(Elwood and Moorehead, 1980). Other studies show that
women who begin treatment 3-6 months after the
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appearance of breast cancer-related symptoms have
significantly worse survival than women who wait <3
months (Caplan, 2014). This has been confirmed by
(Damila et al,, 2015) who affirm the time between surgery
and the first adjuvant treatment to be a risk factor for
shorter overall survival along with negative estrogen
receptor, the presence of lymphovascular invasion, and
greater tumour size. A delay of 4 months between surgery
and the first adjuvant treatment was also associated with
shorter overall survival.

The findings of these studies may be explained by
differences in population background, source of subjects,
sample size, and health system of the different countries.

Implications for practice and policy

The study's findings suggest that global care needs to take
into consideration the socioeconomic, medical, cultural, and
educational specificities in the treatment of women with
breast cancer. In order to reduce delays, efforts should
focus on sensitizing women on early detection, improving
the quality of public services, and referral routes to cancer
centers. Future research should test an intervention to
assist women, to increase their optimism, and reduce fear
and shame to visit the doctor.

Strengths and limitations of this review

The main strengths of this review include the coverage of
the systematic search strategy, used to identify eligible and
non-eligible publications, and the use of standardized
methods for data extraction and synthesis. The review also
displays limitations. It is conceivable that some articles may
not have been apprehended in the search and selection
process, and others did not meet inclusion criteria.
Moreover, the difference in population characteristics in
the world does not allow a comparison of the treatment
pathway of women with breast cancer. Further details have
been provided in the original articles on the specific
instruments used to collect the information and methods
used to estimate presentation, diagnosis, and treatment.
Differences in studies of these methodological issues may
have affected their comparability.

Conclusion

Breast cancer is still a major public health concern around
the world. The studies included in this review attest to a
link between patient delay, diagnosis delay, treatment
delay, and even survival in the care pathway. Furthermore,
analyses confirmed that the delay was influenced by factors
such as age, family income, and tumour size. Certainly, the
review studies were particularly intriguing and served as a
foundation for further research. Additionally, more

research is required to advance the care pathway for
women with breast cancer. Also, Ministries of Health and
non-governmental organisations must collaborate in the
development of clinical practise guidelines that will aid in
the reduction of delays in the presentation, diagnosis, and
treatment of women with breast cancer.
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