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Length of Diagnostic Delay in Patients

with Non-small-cell Lung Cancer

Solangel Valdés, MD, Eberto Garcia MD, MPH, Hayvin Pérez, MD, MPH, Marisela Hernandez, MD

ABSTRACT

Introduction Despite advances in diagnostic techniques and treat-
ment, lung cancer is the leading cause of cancer death worldwide
and in Cuba. Prompt initiation of cancer therapy depends on rapid
diagnostic confirmation; however, most patients are diagnosed at an
advanced stage. In the Cuban health system, primary, secondary and
tertiary levels of care are interrelated; patients may seek care at any
level or may be referred from one to another. Lung cancer diagnoses
are confirmed at the tertiary level.

Objective Determine the length of diagnostic delay in patients diag-
nosed with non-small-cell lung cancer (NSCLC) at a tertiary care facil-
ity in Havana, Cuba, as well as mean diagnostic delay attributable to
the patient and to the health system by level of care.

Methods A descriptive observational study of 96 patients with a cy-
tologically and/or histologically confirmed diagnosis of non-small-cell
lung cancer was conducted in 2005—2007. Patients initially sought
care for disease symptoms at primary, secondary or tertiary levels in
the Cuban public health system, but diagnosis of all patients was con-
firmed at a specialized tertiary care facility. Total diagnostic delay was
calculated as the time elapsed from onset of symptoms to confirma-

INTRODUCTION

Lung cancer is the leading cause of cancer death worldwide with
non-small-cell lung cancer (NSCLC) making up about 85% of all
lung cancers worldwide.[1] It is also the most common cancer
and leading cause of cancer death in Cuba.[2] In 2007, 4819
people died from lung cancer in Cuba, a mortality rate of 42.9
per 100,000 population.[3]

In contrast to other solid tumors, such as those of the breast and
prostate, the 5-year survival rate after diagnosis of lung cancer
has remained <10% internationally for several decades.[4,5] Al-
though many factors are involved, one of the most important is
diagnosis at late stages of the disease, which affects the majority
of patients.[6,7]

Early detection involves a set of actions aimed at discovering a
disease before the patient presents signs or symptoms. In the
specific case of lung cancer, substantial resources have gone
into screening, targeted primarily at the population at highest
risk (smokers). Nevertheless, research and programs designed
and carried out in many countries have not succeeded in gen-
erating significant early detection.[8—10] Furthermore, once the
symptomatic patient enters the health system, diagnosis must be
made as quickly as possible to enable prompt initiation of cancer
therapy.[11]

In Cuba’s national public health system, primary, secondary and
tertiary care operate as three interrelated levels. Primary care,
including neighborhood family doctors and community-based
polyclinics, is usually the level of first contact. The secondary

tion of NSCLC diagnosis. Variables also included diagnostic delay at-
tributable to the patient and diagnostic delay attributable to the health
system by level of care. Data were arranged in tables and analyzed by
absolute value, percentage, mean, and standard deviation.

Results Of the 96 patients studied, 69% were male, and 54% were
aged 50-69 years. Fifty-five percent of patients sought medical care
within 15 days of onset of symptoms, 21% within 16—30 days, and
3% waited >90 days. Mean diagnostic delay attributable to the patient
was 18.19 + 3.45 days while mean diagnostic delay attributable to the
health system was 61.63 + 18.50 days, and overall diagnostic delay
was 73.13 £ 17.53 days. For the 71% of patients seen in primary
care, mean diagnostic delay was 29.51 + 4.53 days; for the 45% seen
exclusively or additionally at the secondary level, mean diagnostic de-
lay was 24.45 + 7.31 days. Upon admission at the tertiary care level,
mean diagnostic confirmation delay was 18.23 + 3.68 days.

Conclusions Diagnostic delay of lung cancer patients in this study was
prolonged. Appropriate strategies are needed for reducing this delay.

Keywords: Lung cancer, non-small-cell lung carcinoma, diagnosis,
delivery of health care

level is comprised of referral facilities, such as general hospi-
tals, and the tertiary level consists of specialized institutes and
hospitals providing services with the most advanced technology.
[12] Patients may seek care at any one of these levels on their
own initiative, or they may be referred by physicians from one
level to another. Thus, a patient seen initially at the primary care
level may ultimately be diagnosed and treated at the tertiary
level.[13]

Primary health care for lung cancer covers population-wide pre-
vention activities as well as periodic check-ups of individuals with
risk factors, including active or passive smokers aged >40 years,
persons with occupational exposure to inhaled carcinogens, and
patients with chronic obstructive pulmonary disease (COPD) or
pulmonary fibrosis. These check-ups are aimed at detecting dis-
ease symptoms and include radiological exams, if necessary.
Lung cancer symptoms include cough, coughing up phlegm,
hemoptysis, chest pain, and shortness of breath, which may be
attributed to a pulmonary tumor, metastasis, or paraneoplastic
syndromes.

When results of clinical or radiological exams indicate possible
lung cancer (presumptive diagnosis), the primary care physician
refers the patient to the multidisciplinary cancer care team at the
nearest reference hospital, or to a specialized oncology or pulm-
onology center, where resources are available for confirming the
diagnosis, disease staging, and treatment.[14]

The objective of the present study was to identify the length of
diagnostic delay in a group of patients diagnosed with non-small-
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cell lung cancer by determining the time elapsed from onset of
symptoms to confirmation of diagnosis.

METHODS

A descriptive observational study was conducted of 96 patients
with confirmed NSCLC who were discharged from the Pedro
Rabifia Pulmonology Service of the Benéfico Juridico Pulmo-
nary Teaching Hospital in Havana during the 3-year period from
2005 to 2007. Before admission to this tertiary care facility,
patients may have been examined and treated for symptoms
at the primary or secondary care levels, or both, or they may
have gone directly to the specialized tertiary-level service. Re-
gardless of their entry point in the health system, diagnosis of
NSCLC was cytologically and/or histologically confirmed in all
patients at the tertiary level, where they also received treatment
and follow-up.

All participants, including patients and family members, provided
informed consent, and the study was approved by the hospital’s
Medical Ethics Committee.

Data was obtained through interviews with patients and their rela-
tives, and from medical records, clinical history summaries, and
case referrals. All interviews were conducted and medical records
reviewed directly by the authors, who were also the patients’ at-
tending physicians. The information was collected on individual
forms and then entered into a database created using Microsoft
Office Excel 2007.

Variables examined were age (in years at time of admission),

sex, and length of diagnostic delay, defined as follows:

e Total diagnostic delay: time elapsed from onset of symptoms
until cytological and/or histological confirmation of NSCLC di-
agnosis, expressed in days. Total delay was then subdivided by
attribution to the patient or the health system:
= Patient-attributed diagnostic delay: time elapsed from on-

set of symptoms until first medical consultation for disease

symptoms at any level of care, expressed in days.

= Health system-attributed diagnostic delay: time elapsed
from patient’s first medical consultation for disease symp-
toms until confirmation of diagnosis, expressed in days and
also subdivided by level of care:

e Diagnostic delay in primary care: time elapsed from first
primary care consultation for symptoms until referral (with
or without presumptive diagnosis) to secondary or tertiary
level of care for diagnosis.

» Diagnostic delay in secondary care: time elapsed from
initiation of patient care at this level until referral or trans-
fer (with or without presumptive diagnosis) to tertiary level
(specialized hospital) without diagnostic confirmation.

» Diagnostic delay in tertiary care: time elapsed from pa-
tient admission to the specialized hospital until cytological
and/or histological confirmation of NSCLC diagnosis.

Data analysis Absolute value, percentage, range, mean, and
standard deviation (SD) were calculated and presented in tables.
Statistical analysis was made using EPIDAT 3.1 software.

RESULTS
Over half the sample studied (69%) were men, and 54% were
aged 50-69 years (age range 32—-88 years) (Table 1).

Table 1: Patients with Confirmed NSCLC Diagnosis, Pedro Rabifa
Pulmonology Service, Havana, 2005-2007, by Sex and Age

| No. | %
Male 67 69
Female 29 31
3049 19 20
50-69 52 54
70-89 25 26

NSCLC: Non-small-cell lung cancer

Mean overall diagnostic delay was 73.13 (SD +7.53) days.
Mean health system-attributed diagnostic delay (61.63 days, SD
+18.50) was more than three times the mean patient-attributed
diagnostic delay (18.19 days, SD +3.45) (Table 2).

Over half the patients (55%) sought medical care within the
first 2 weeks following onset of symptoms with a mean delay in
seeking care of about one week (7.96 days, SD +4.64). As the
mean length of patient-attributed delay increased, the number of
patients seeking initial medical care for disease symptoms de-
creased; only 3 patients waited more than 90 days following on-
set of symptoms before seeking medical care (Table 3).

Table 2: Length of Diagnostic Delay in NSCLC Patients

Patient-attributed 18.19 +3.45
Health system-attributed 61.63  +18.50
Overall 73.13 +7.53

NSCLC: Non-small-cell lung cancer
SD: Standard deviation

Table 3: Length of Patient-Attributed Diagnostic Delay

Diagnostic Delay (Days) -

<15 55 7.96 +4.64
16-30 20 21 26.55 +5.82
31-60 13 14 55.38 +9.45
61-90 7 7 80.42 *11.46
>90 3 3 151.33  £13.21

SD: Standard deviation

Most patients (68/96) were initially seen in primary care, and di-
agnosis was confirmed for all patients at the tertiary care level.
Mean length of diagnostic delay from initial consultation in primary
care to confirmed NSCLC diagnosis was about one month (29.51
days, SD +4.53). Mean length of diagnostic delay was slightly
less from secondary care to confirmed diagnosis (24.45 days, SD
+7.31), and was shortest from patient admission to tertiary care to
confirmed diagnosis (18.23 days, SD +3.68) (Table 4).

Table 4: Length of Health System-Attributed Diagnostic Delay by
Level of Care

No of Mean Length of

Primary 29.51 +4.53
Secondary 24.45 +7.31
Tertiary 96 18.23 +3.68
SD: Standard deviation

DISCUSSION

In most lung cancer patients, diagnosis at an advanced stage
results in a poor prognosis and short survival time. Delayed diag-
nosis has many, complex causes and depends as much on the
biological behavior and clinical manifestations of tumors as on
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the individual characteristics of patients, their families and their
particular socioeconomic situation.[15-18]

People with lung cancer may not seek medical care until several
years after onset of the disease. They may be asymptomatic at
first; later, they may ascribe respiratory symptoms (cough, cough-
ing up phlegm, shortness of breath, chest pain, etc.) to smoking,
a pre-existing bronchopulmonary condition, acute respiratory dis-
ease, or even to lack of rest or aging.[17,18] Other factors associ-
ated with patient delay in seeking medical care include access to
services, personal and family opinion of medical services, health
education, educational level, and family support.[5,19]

Length of patient-attributed diagnostic delay in lung cancer pa-
tients has been found to vary in different countries, ranging from
7 days in one study in Italy to >90 days in another carried out
in the United States.[20] Variations have also been reported in
the same country; for example, in Spain, Ruiz et al.[21] found
a patient-attributed delay of 26 days compared to 69 days in a
study by Navarro et al.[22]

By comparison, we consider the patient-attributed delay found
in this study acceptable, particularly the high percentage of
patients (55%) seeking care within 2 weeks of symptom onset
and the overall mean patient-attributed delay of 18.19 days.
These results are consistent with the Cuban population’s high
level of education with repercussion in levels of health educa-
tion, confidence in medical services, and above all, ease of
access to health care, independent of geographic and socio-
cultural factors.[13]

This study also confirms that most people with lung cancer
symptoms initially seek care at the primary level, as observed
by other authors,[21,23] highlighting the importance of mak-
ing presumptive diagnosis based on clinical and/or radiological
exams at this level and referring the patient as quickly as pos-
sible to higher levels of care for confirmation. Referral to sec-
ondary or tertiary care for diagnostic confirmation is frequently
delayed, however, because primary care physicians worldwide
often fail to consider a lung cancer diagnosis even in patients
with risk factors, persistent respiratory symptoms, and simple
chest x-rays with lesions that do not improve with appropriate
antibiotic treatment. These physicians tend to insist, instead,
on antibiotic treatment, creating a false sense of security in
patients and their families and delaying referral. In develop-
ing future strategies, it is therefore important to recognize that
initial primary care conduct and its relation with other levels of
care can significantly influence the length of diagnostic delay
in lung cancer patients.[24,25]

In the present study, 45% of patients received care at the second-
ary level, where the delay until referral to tertiary care for diag-
nostic confirmation was almost as long as the delay in referral
from primary care. One reason for this may be that a particular
diagnostic tool is unavailable in a certain institution. Another may
be the frequent decision to wait and observe the evolution of the
patient after insisting on treatment with antibiotics, demonstrating
flaws in the clinical method at this level of care contributing to
longer diagnostic delays.[26,27]

In a study in the city of Camaguey (Cuba), Monteagudo et al.
found that almost 50% of lung cancer patients were diagnosed

30 days after admission to secondary care.[28] These authors
managed to reduce the length of diagnostic delay by 40% in a
secondary care hospital through implementation of an integrated
algorithm, resulting in earlier diagnosis with the same techno-
logical and human resources, through application of the clinical
method in conjunction with reorganization and correct use of such
resources.

Given that most patients are admitted to tertiary care with a well-
founded suspicion of diagnosis, and considering the availability of
specialized, highly-skilled services in these facilities, mean time
to confirmed NSCLC diagnosis has been estimated at 7-10 days
in various international studies.[24,29] However, this study found
that mean length of diagnostic delay at the tertiary level was
somewhat longer, although very similar to that reported by other
authors in studies done at this level of care in Spain.[22,29,30] In
our institution, this situation may be mainly due to delays in ob-
taining results of exams not performed on site, such as comput-
erized axial tomography, or to patients’ postponement or refusal
of invasive procedures, such as bronchoscopy and transparietal
fine-needle aspiration biopsy.

Despite technological advances and screening programs
aimed at early lung cancer detection, research in developed
and developing countries continues to show prolonged di-
agnostic delay of this disease.[31,32] Mean overall length of
diagnostic delay in lung cancer patients has been estimated
at 60-90 days globally,[33] and the findings of this study are
within this range.

A main limitation of this study was failure to include the disease
stage of each patient at time of diagnostic confirmation. At early
stages, however, symptoms are rare and may be discounted by
both the patient and the treating physician, thereby prolonging
both time to recognition of symptoms by the patient and recogni-
tion of cancer warning signs by the physician, all of which impact
the length of diagnostic delay.

Although mean length of patient-attributed diagnostic delay
was only about 7 days in over half the patients in this study,
we believe health activities aimed especially at individuals with
lung cancer risk factors should be broadened at all levels of
care. Smokers should receive not only education and support
to stop smoking but also to help them recognize changes in
their state of health that may be warning signs of lung cancer.
Others at high risk for developing lung cancer, such as indi-
viduals with occupational exposure to inhaled carcinogens and
patients with COPD or pulmonary fibrosis, should be similarly
targeted.

We consider the length of health system-attributed diagnostic de-
lay found in this study prolonged and in need of improvement. To
this end, we recommend further research on the causes influenc-
ing such delays at all levels of health care and—once these are
identified—implementing strategies aimed at shortening the time
between initial consultation for disease symptoms and diagnostic
confirmation of NSCLC.

Results of this and similar studies conducted at different levels
of care may also be used to develop diagnostic algorithms and
clinical best practices guidelines. Such tools for reducing diag-
nostic delay could then enable rapid initiation of stage-specific
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therapy, taking into account the technological and human re-
sources available at each level of care and interrelationships

among levels of care.

CONCLUSIONS

This study found that diagnostic delay of non-small-cell lung
cancer in the Cuban health care system was prolonged and was

primarily attributable to the health care system rather than the
patient. Strategies aimed at reducing this delay are therefore

needed, particularly organizational and service delivery mea-
sures. Given the interrelationship among levels of care and the
constant introduction of advanced medical technologies at all lev-

els of health care, implementation and eventual success of such
strategies may be regarded as achievable goals. -\
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