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Abstract: Purpose: This study analysed the impact of the COVID-19 pandemic on the diagnosis of 
malignant neoplasia of the bronchus and lung. Cases diagnosed in the Burgos region in the year 
prior to the official declaration of the pandemic were compared with those in the year after the 
pandemic. The research sought to identify whether there was a decrease in the number of cases 
during the pandemic, and whether this may have led to a delay in diagnosis, reflected in more 
advanced stages of the disease. Mortality and survival time in each of the periods were also 
analysed. Methods: Data were collected on patients diagnosed with malignant neoplasm of the 
bronchus and lung during the periods mentioned, including demographics, disease status, 
mortality, and, if applicable, survival time, allowing for a detailed statistical analysis. Results: The 
results revealed a decrease in the number of patients diagnosed during the pandemic period, which 
may indicate delays in detection. However, in both periods, most cases were detected in advanced 
stages of the disease and were therefore incompatible with survival. Those patients diagnosed after 
the start of the pandemic had a shorter survival time. Conclusions: Understanding these changes 
can support strategies to improve the management of cancer care during health crises, thus 
contributing to the optimization of public health. 
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1. Introduction 

On 11 March 2020, the World Health Organization declared the emergence of severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) a global pandemic in December 2019 in Wuhan, 
China [1,2]. This declaration impacted public health, with figures of more than 649 million confirmed 
cases and more than 6.6 million deaths globally by December 2022 [3]. Data indicate that certain 
groups, such as older people and those with pre-existing medical conditions, were at higher risk of 
developing severe forms of the disease. 

The COVID-19 pandemic led to a massive reorganization of health services worldwide [4]. This 
restructuring, while necessary to address the health crisis, generated difficulties and serious 
consequences globally. The suspension of routine hospital care, the transformation of services to care 
for the infected, and containment measures had a significant impact, affecting not only patients with 
COVID-19, but also those with other medical conditions. One of the groups where the impact of 
pandemic effects has been demonstrated is people with lung cancer [5]. 

Malignant neoplasm occupies a position of great relevance at the global health level due to its 
high incidence and mortality rate. This group, due to its primarily respiratory nature, age and 
compromised immune system [6–8], has emerged as a group particularly vulnerable to contracting 
COVID-19 and experiencing significant complications [8,9]. On the other hand, integrated health 
management during the pandemic has comprehensively affected both those already diagnosed with 
lung cancer [10,11] and new diagnoses. 
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On the one hand, the population with diagnosed lung cancer has faced setbacks and changes in 
their treatment [12], which has negatively affected their symptom management and quality of life. 
Redeployment of staff and shortages of medical resources have directly impacted the care of lung 
cancer patients. A cross-sectional study of 356 cancer centres worldwide found that 88% of cancer 
centres faced difficulties in providing care, due to the burden on the healthcare system, lack of 
protective equipment, reduced staffing and limited access to drugs [13]. 

On the other hand, it has had a significant impact on the incidence of new diagnoses, leading to 
substantial problems in early detection and comprehensive patient management [14]. A decrease in 
diagnoses has been observed, possibly attributed to a reduction in screening tests and medical visits 
[15]. In addition, diagnoses tend to be made at later stages due to delays in medical care and barriers 
to access [16]. This scenario raises concerns about the effectiveness of interventions and patient 
prognosis. In addition, the risk of exposure to SARS-CoV-2 while seeking care for lung cancer 
diagnosis and treatment represents another challenge [17]. Recommendations for lung nodule 
detection and assessment have changed during the pandemic, highlighting the need for reallocation 
of resources and additional considerations for exposure to COVID-19 [4]. An expert group has 
proposed specific guidelines, such as deferral of initial and annual lung cancer screening, as well as 
differentiated management according to the size and likelihood of malignancy of detected nodules 
[2]. These measures aim to mitigate the risks associated with the pandemic and ensure the safety of 
lung cancer patients [18], however, they add to a worsening prognosis that grows as diagnosis or 
treatment is delayed. On the other hand, a handicap is added to the diagnosis of cancer due to the 
similarity of symptoms between COVID-19 and cancer [1,2]. 

The aim of this study was to retrospectively analyses the impact of the COVID-19 pandemic on 
the diagnosis, mortality rates and survival period of malignant neoplasm of the bronchus and lung 
in the region of Burgos. This study will support strategies to improve the management of cancer care 
during health crises, thus contributing to the optimization of public health [17]. 

2. Materials and Methods 

2.1. Study Design 

Prospective, longitudinal, single-centre study, carried out in the town of Burgos during 2019, 
2020 and 2021, with the aim of analysing the incidence of malignant neoplasms of the bronchus and 
lung, as well as the characteristics of the disease and the mortality and survival rates. 

2.2. Participants 

The sample consisted of all patients diagnosed with malignant lung and bronchial neoplasia by 
the Pneumology unit of the Complejo Asistencial Universitario de Burgos, Spain, during the year 
immediately prior to 31 March 2020, the date on which the pandemic was officially declared, and 
during the year immediately after that date. This two-stage sampling approach allowed us to capture 
the variability in incidence between the two periods. 

Inclusion criteria for the study included patients diagnosed by histological or clinicoradiological 
methods. 

Patients participated voluntarily, providing the necessary information for the collection of 
demographic data. Ethical and privacy principles were respected, and all participants gave informed 
consent for their inclusion in this study. The study adhered to ethical principles outlined in the 
Helsinki Declaration and was approved by the Clinical Research Ethics Committee of the University 
of Burgos with reference IO-06/2024. 

2.3. Procedure 

Data collection was carried out systematically, using a template specifically designed for this 
study. In this way, all relevant patient data were collected, ensuring a homogeneous collection of 
data, and guaranteeing the consistency of the information collected. The template included the 
following information: 
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 Gender: Each patient was classified as male or female. 
 Age: Ages were categorized into age ranges or intervals, to which patients were assigned. The 

age groups were defined as follows: <30 years, 30-39 years, 40- 49 years, 50-59 years, 60-69 
years, 70-79 years, 80-89 years or ≥90 years. 

 Disease stage: the stage of the disease was recorded for each patient at the time of diagnosis, 
using the classification of stage I, II, III or IV. 

 Death: patients who died as a result of the disease were followed up during the three years 
mentioned above, and the date of those who died as a result of the disease was recorded. 

 Survival time: For deceased patients, the number of days of survival from the date of diagnosis 
to the date of death was calculated. 

2.4. Statistical Analysis 

Statistical analysis was performed using SPSS version 28 statistical software (IBM-Inc., Chicago, 
IL, USA). 

Descriptive methods were used, including the presentation of a table with the main clinical and 
socio-demographic data. Data were presented as number of cases and percentage of the total for 
categorical variables, and as mean ± standard deviation of the mean for continuous variables. 

Although the data for the survival time variable were not normally distributed, it was decided 
to perform parametric tests on those analyses that included this variable. Some studies have shown 
empirical evidence of the robustness of the ANOVA test to other non-parametric analyses, even in 
contexts involving non-normal distributions [19]. 

Therefore, to analyses whether there were statistically significant differences in the number of 
days of survival between the two periods, parametric ANOVA tests were used. 

In addition, chi-square tests were also carried out to assess the possible associations between the 
different categorical variables. To determine whether there were significant differences between 
expected frequencies and observed frequencies, absolute values greater than 1.96 or -1.96 in the 
corrected residuals were considered. 

3. Results 

3.1. Sociodemographic and Clinical Characteristics of the Sample 

Table 1 and Figure 1 show the main socio-demographic and clinical characteristics of the patients 
included in the study. 

Table 1. Sociodemographic and clinical characteristics of the sample. 

 Pre-Pandemic Pandemic 
Diagnosed patients, n 154 105 
Gender   
    Male, n (%) 122 (79.2) 81 (77.1) 
    Female, n (%) 32 (20.8) 24 (22.9) 
Age, Mean ± SD 68.57 ± 8.99 69.06 ± 8.77 
    40-49 years, n (%) 2 (1.3) 1 (1.0) 
    50-59 years, n (%) 24 (15.6) 14 (13.3) 
    60-69 years, n (%) 58 (37.7) 35 (33.3) 
    70-79 years, n (%) 50 (32.5) 44 (41.9) 
    80-89 years, n (%) 20 (13.0) 11 (10.5) 
Stage   
    I, n (%) 13 (8.5) 11 (10.5) 
    II, n (%) 12 (7.8) 4 (3.8) 
    III, n (%) 35 (22.7) 21 (20.0) 
    IV, n (%) 94 (61.0) 69 (65.7) 
Decease   
    No, n (%) 53 (34.4) 52 (49.5) 
    Yes, n (%) 101 (65.6) 53 (50.5) 
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Number of days of survival since 
diagnosis, Mean ± SD 253.61 (224.30) 182.43 (142.63) 

SD = Standard Deviation. 

 
Figure 1. Comparative percentages of gender, age, stage of cancer, and deceases. 

The total study sample consisted of 259 patients, of whom 154 were diagnosed before the 
pandemic and 105 after the declaration of the pandemic. Of these, 203 (78.4%) were men and 56 
(21.6%) were women. As can be seen in Table 1, males represented a much higher percentage both 
pre-pandemic and during the pandemic. 

The total mean age of the diagnosed patients was 68.77 ± 8.89 years. During these two periods, 
no cases of malignant neoplasm of the bronchus and lung were diagnosed in persons younger than 
40 years or older than 89 years. In both periods the majority of cases were diagnosed in patients aged 
60-79 years. 

Almost one third (62.9%) of the total cases diagnosed during these periods were already in stage 
IV, 21.6% in stage III, 6.2% in stage II, and 9.3% still in stage I. 

Of the total number of patients diagnosed, 105 (40.5%) were still surviving at the time of the end 
of follow-up of this study, while 154 (59.5%) died during follow-up. Among all these deceased 
patients, the mean number of days from diagnosis to death was 229.12 ± 202.36 days. 

3.2. Association between Pandemic and Age 

Table 2 below shows the inferential results obtained after associating the age groups with the 
two time periods analysed. As can be seen, the p-value is greater than .05, which means that there 
were no statistically significant differences between the expected frequencies and the observed 
frequencies according to the age of the patients. 

Table 2. Chi-square test to determine the association between pandemic and age. 

  Pre-Pandemic Pandemic 
40-49 Count 2 1 
 Expected Count 1.8 1.2 
 Corrected residual .3 -.3 
50-59 Count 24 14 
 Expected Count 22.6 15.4 
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 Corrected residual .5 -.5 
60-69 Count 58 35 
 Expected Count 55.3 37.7 
 Corrected residual .7 -.7 
70-79 Count 50 44 
 Expected Count 55.9 38.1 
 Corrected residual -.1.6 1.6 
80-89 Count 20 11 
 Expected Count 18.4 12.6 
 Corrected residual .6 -.6 

X2 (259) = 2.467, p=.651. 

3.3. Association between Pandemic and Gender 

Table 3 below shows the inferential results obtained after associating the gender of the patients 
with the time periods analysed. As can be seen, the p-value is also greater than .05, which means that 
there were also no statistically significant differences between the expected frequencies and the 
observed frequencies according to the age of the patients diagnosed with malignant neoplasm of the 
bronchus and lung. 

Table 3. Chi-square test to determine the association between pandemic and gender. 

  Pre-Pandemic Pandemic 
Male Count 122 81 
 Expected Count 120.7 82.3 
 Corrected residual .4 -.4 
Female Count 32 24 
 Expected Count 33.3 22.7 
 Corrected residual -.4 .4 

X2 (259) = .159, p=.690. 

3.4. Association between Pandemic and Cancer Stage 

Table 4 below shows the inferential results obtained after associating cancer stage with two 
periods analysed. As can be seen, the p-value is greater than .05, which means that there were also 
no statistically significant differences between the expected and observed frequencies according to 
stage. 

Table 4. Chi-square test to determine the association between pandemic and cancer stage. 

  Pre-Pandemic Pandemic 
Stage I Count 13 11 
 Expected Count 14.3 9.7 
 Corrected residual -.6 .6 
Stage II Count 12 4 
 Expected Count 9.5 6.5 
 Corrected residual 1.3 -1.3 
Stage III Count 35 21 
 Expected Count 33.3 22.7 
 Corrected residual .5 -.5 
Stage IV Count 94 69 
 Expected Count 96.9 66.1 
 Corrected residual -.8 .8 

X2 (259) = 2.314, p=.510. 

3.5. Association between Pandemic and Mortality 
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Table 5 below shows the inferential results obtained after associating mortality with the two time 
periods analysed. As can be seen, there was a statistically significant association (p=.015) between the 
two variables. After analysing the corrected residuals, the number of patients who died during the 
pre-pandemic period was higher than expected, and, on the contrary, it was lower than expected 
during the pandemic period. 

Table 5. Chi-square test to determine the association between pandemic and mortality. 

  Pre-Pandemic Pandemic 
Non-deceased patient Count 53 52 
 Expected Count 62.4 42.6 
 Corrected residual -2.4 2.4 
Deceased patient Count 101 53 
 Expected Count 91.6 62.4 
 Corrected residual 2.4 -2.4 

X2 (259) = 5.912, p=.015. 

3.6. Association between Pandemic and Years of Survival 

Table 6 below shows the differences in survival years between the two years analysed. As can 
be seen, there were statistically significant differences between the two groups (p=.038). The mean 
number of days of survival was higher during the pre-pandemic period than during the pandemic. 

Table 6. ANOVA test to compare years of survival between pre-pandemic and pandemic. 

 
Number of days of survival since 

diagnosis 
ANOVA 

 Mean 
Standard   
Deviation F Sig. (p) 

Pre-Pandemic 253.61 224.30 
4.396 .038 

Pandemic 182.43 142.63 

3.7. Association between Pandemic, Cancer Stage, and Years of Survival 

Table 7 below shows the differences in survival years between the two years analysed, 
considering the different stages of the disease. 

Table 7. ANOVA test to compare years of survival between pre-pandemic and pandemic, considering 
the different cancer stages. 

 Number of days of survival since 
diagnosis 

ANOVA 

 Mean 
Standard                
Deviation F Sig. (p) 

Pre-Pandemic Stage I 741.50 228.40 

3.191 .004 

Pre-Pandemic Stage II 212.89 215.33 
Pre-Pandemic Stage III 271.18 204.27 
Pre-Pandemic Stage IV 241.18 218.36 
Pandemic Stage I 329.50 73.54 
Pandemic Stage II 195.00 148.81 
Pandemic Stage III 287.71 132.13 
Pandemic Stage IV 157.29 202.36 

* p (pre-Pandemic Stage I vs. all other groups) < .05. * p (pre-Pandemic Stage IV vs. Pandemic Stage IV) = .026. 

As can be seen, there were statistically significant differences between the groups (p=.004). After 
analysing multiple comparisons between the different groups, statistically significant differences 
(p<.05) were found between those patients diagnosed with stage I cancer before the pandemic versus 
the rest of the patients, regardless of their stage of disease and whether they were diagnosed before 
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or after the pandemic. The pre-pandemic stage I diagnosis showed a much longer survival period 
compared to the others. 

In addition, there were also significant differences (p=.026) between those patients diagnosed 
with stage IV cancer before and after the pandemic. Pre-pandemic stage IV diagnosis showed a longer 
survival time compared to stage IV diagnosis in the pandemic period. 

4. Discussion 

Malignant neoplasm of the bronchus and lung is a very significant challenge worldwide, due to 
its high incidence and mortality rates [6–8]. Patients affected by this disease are particularly 
vulnerable to developing COVID-19 and related complications [8,9]. In addition, the pandemic has 
placed an obvious burden on the healthcare system, and probably also delays in the diagnosis of new 
cases of lung cancer [10,11]. This is an obvious problem, and it is essential to detect the disease in its 
early stages, as disease progression can lead to a fatal outcome. Furthermore, knowing the diagnosis 
and stage of the disease is vital to provide the necessary care to manage the symptoms of the disease 
and to improve the quality of life of affected patients. Therefore, the aim of this study was to analyses 
the impact of the COVID-19 pandemic on diagnosis, mortality rates and survival time in patients 
diagnosed with this disease in the region of Burgos. 

As in other studies, the results showed a decrease in the number of patients diagnosed during 
the pandemic period [14,15], which could lead to delays in detection as a result of overloading the 
entire healthcare system, redeployment, and even reduction of various resources. This presents a 
major problem, as detection of late-stage disease reduces the chances of survival. In this study, most 
cases were detected at advanced stages, both in the pre-pandemic period and during the pandemic. 

Contrary to expectations, there was a higher mortality rate during the pre-pandemic period 
compared to the pandemic period. It is very likely that these damages do not reflect reality, and are 
justified by the fact that those patients diagnosed during the pandemic have had a shorter 
longitudinal follow-up period. It is very likely that the disease has progressed in many of them, and 
death has occurred after the end of their follow-up in the study. 

In terms of survival time, the results showed that patients diagnosed during the pandemic had 
a shorter survival time from diagnosis to the date of death. Specifically, those patients diagnosed with 
early stage I cancer before the pandemic had much longer survival times than other patients, 
regardless of their stage of disease and whether they were diagnosed before or after the pandemic. 
This indicates that both late detection and detection at the time of the pandemic reduced the survival 
time of patients. 

Moreover, those patients diagnosed with advanced stage IV cancer after the pandemic also 
showed shorter survival times compared to those diagnosed before the pandemic at the same stage 
of the disease. This suggests that, although they had little chance of survival at such advanced stages, 
the COVID-19 health crisis may have caused not only delays in diagnosis, but also difficulties in their 
management, thus hastening their demise. 

The main limitation of this study was the small number of diagnosed patients that made up the 
sample analysed, as a consequence of it being a single-centre study. 

As a future line of research, it is proposed to increase the sample of the study, including data 
collected in other areas, in order to generalise the results obtained to the whole population. 

5. Conclusions 

The main results of this study reveal a decrease in cases of malignant neoplasm of the bronchus 
and lung diagnosed during the COVID-19 pandemic, as a consequence of the overburdening of the 
health care system during this period. Furthermore, they also show that diagnosis during the 
pandemic, especially in stages I and IV, considerably reduced the survival time of patients. 

Therefore, these data demonstrate the need for further research in this area. This study supports 
strategies to improve the management of cancer care during health crises, thus contributing to the 
optimization of public health. 
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