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ABSTRACT

Introduction: The COVID-19 pandemic greatly challenged the health systems and cancer care. Objective: To estimate the impact of
telemedicine on outpatient visits (OPV) to reduce disease exposure for patients and healthcare providers and minimize the effect on cancer
care continuum during the COVID-19 pandemic. Method: Longitudinal quasi-experimental time series using the institutional electronic
medical records from January 2018 to December 2021, considering the implementation of telemedicine services in the first and second waves
of COVID-19 in March and November 2020, respectively. The primary outcomes were a mean (A) monthly-overall-OPV, (B) monthly-
in-person-OPV, (C) monthly-overall-cancer-OPV, and (D) monthly-in-person-cancer-OPV. Results: A total of 5,918 OPV were analyzed.
55.3% of the visits were for females, 87% were White, and the mean age was 66 years. Telemedicine accounted for 25.8% of the visits and
27.7% were cancer-related. White, Black, and Asian patients had a similar percentage of use of telemedicine (26.3%, 25.0%, and 26.8%),
while Latinos were less likely to use telemedicine (18%, p=0.018). For outcomes (A) and (C), including telemedicine, the COVID-19 surges
did not significantly impact the mean OPV. When telemedicine was not used, there was a statistically significant decline in overall in-person
OPV (B) and cancer (D). In the first COVID-19 surge, telemedicine prevented a decrease in monthly-overall-OPV of 59.1% (p=0.001)
and 40.9% (p=0.019) for cancer. In the second surge, these values were 64.4% (p=0.001) for monthly-overall-OPV and 59.8% for cancer

(p=0.001). Conclusion: The use of telemedicine positively impacted the care for cancer patients in a thoracic surgery service.
Key words: Lung Neoplasms/epidemiology; COVID-19; Health Services; Telemedicine; Remote Consultation.

RESUMO

Introdugio: A pandemia da covid-19 foi um grande desafio para os sistemas
de satide e para a assisténcia ao cincer. Objetivo: Estimar o impacto da
utilizagdo da telemedicina para consultas ambulatoriais (CA) para reduzir
a exposi¢do 2 doenca de pacientes e profissionais e minimizar o efeito no
continuum de cuidados oncolégicos durante a pandemia de covid-19.
Método: Série temporal interrompida usando prontudrios médicos de
janeiro de 2018 a dezembro de 2021, considerando a implementagio de
servigos de telessaide na primeira e segunda ondas de covid-19 em margo
e novembro de 2020. Os desfechos primdrios foram uma média de (A)
CA-geral-mensal; (B) CA-presencial-mensal, (C) CA-geral-mensal-cAncer
e (D) CA-presencial-mensal-cancer. Resultados: Analisaram-se 5.918 CA,
55,3% eram mulheres, 87% eram da raga branca e idade média de 66 anos;
a telessatde representou 25,8% do total de consultas e 27,7% das consultas
foram relacionadas a cAncer. Pacientes brancos, negros e asidticos tiveram
uma porcentagem semelhante de uso de telessatde (26,3%, 25,0% e 26,8%,
respectivamente), enquanto latinos apresentaram menor probabilidade
(18%, p=0,018). Para os desfechos (A) e (C), incluindo a telessatde, os
surtos de covid-19 ndo impactaram significativamente as CA. Quando a
telessatide nao foi utilizada, houve um declinio significativo na CA geral
(B) e para cancer (D). No primeiro surto de covid-19, a telessatde evitou
redugio de CA de 59,1% (p=0,001) em geral € 40,9% (p=0,019) para cAncer.
No segundo surto, de 64,4% (p=0,001) para CA geral e 59,8% para cincer
(p=0,001). Conclusio: A telessatde impactou positivamente o cuidado
oncoldgico no servigo de cirurgia tordcica.

Palavras-chave: Neoplasias Pulmonares/epidemiologia; COVID-19;
Servicos de Satde; Telemedicina; Consulta Remota.

RESUMEN

Introduccién: La pandemia de COVID-19 presenté un gran desafio para
los sistemas de salud y la atencién del cdncer. Objetivo: Estimar el impacto
de la telesalud para consultas ambulatorias para reducir la exposicién a
la enfermedad para pacientes y profesionales y minimizar el efecto en la
continuidad de cuidados oncoldgicos durante la pandemia de COVID-19.
Meétodo: Serie de tiempo interrumpida utilizando registros médicos desde
enero de 2018 hasta diciembre de 2021, considerando la implementacién de
servicios de telesalud en la primera y segunda ola de COVID-19 en marzo y
noviembre de 2020. Los resultados primarios fueron una media de las consultas
ambulatorias (CA) de (A) CA-general-mensual; (B) CA-presencial-mensual,
(C) CA-general-mensual-para-el-céncer y (D) CA-presencial-mensual-para-
el-cincer. Resultados: 5918 CA fueron analizadas; el 55,3% era de mujeres,
el 87% de la raza blanca y la edad promedio era de 66 afios; el 25,8% del
total de consultas y el 27,7% de las consultas por cincer fueron de telesalud.
Los pacientes blancos, negros y asidticos tuvieron un porcentaje similar de
uso de telesalud (26,3%, 25,0% y 26,8%), mientras que los latinos tenfan
menos probabilidades de utilizar telesalud (18%, p=0,018). Para los resultados
(A) y (C), incluida la telesalud, los brotes de COVID-19 no tuvieron un
impacto significativo en las CA. Cuando no se utilizé la telesalud, hubo
una disminucién significativa en las CA general (B) y para el cincer (D) en
general. En el primer brote de COVID-19, la telesalud evité una reduccién
de la CA-general-mensual del 59,1% (p=0,001) y del 40,9% (»p=0,019) para
el cdncer. En el segundo brote, del 64,4% (p=0,001) para CA-general-mensual
y del 59,8% para cincer (p=0,001). Conclusién: La telesalud impacté
positivamente en la atencién oncoldgica en el servicio de cirugfa tordcica.
Palabras clave: Neoplasias Pulmonares/epidemiologia; COVID-19;

Servicios de Salud; Telemedicina; Consulta Remota.
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INTRODUCTION

In December 2019, the first official case of pneumonia
with unknown cause was registered at the World Health
Organization (WHO) office in Wuhan, Hubei province
in China. The severe acute respiratory syndrome (SARS)
that characterized this viral infection grew exponentially,
gained the name COVID-19, and was ultimately declared
a pandemic in early March 2020. COVID-19 is a type
of coronavirus, specifically represented by SARS-Cov2.
Acute bilateral interstitial pneumonia characterizes its
illness. Although similar etiologic agents have caused
other epidemics, as SARS-Covl and MERS, SARS-
Cov2 presented an unusually rapid and widespread of
new cases'”.

The transmissibility indicator (RO) of the SARS-Cov2
virus ranged from 1.95 (95% CI 1.4-2.5)" to0 6.5 (95%
CI5.7-7.2)% mean RO of 3.3 and median of 2.8"4. An RO
value >1 indicates a progressing worsening contagion,
where each individual infected will infect >1 other person.
Conversely, an R0 value <1 indicates a slowing contagion.

Of the patients infected with the novel coronavirus,
80% will be asymptomatic or have mild disease
symptoms. It is estimated that 20% will develop the most
severe form of the disease, requiring intensive care and
respiratory support, including endotracheal intubation
and mechanical ventilation'. The average recovery period
is 20 days, but severe cases requiring intensive care can
last from three to six weeks'. As an entire population was
susceptible, a very rapid increase in the number of infected
people would cause an overwhelming number of severe
cases, leading to shortages of hospital beds and high use of
limited hospital resources™®. Risk factors for severe disease
include advanced age (> 60 years) and the presence of
comorbidities, specifically cardiovascular disease, obesity,
diabetes mellitus, systemic arterial hypertension, asthma,
and emphysema“.

As of May 18", 2020, in the United States and in the
state of Massachusetts, there were 1,480,349 million and
86,010 confirmed cases of COVID-19, respectively”?.
At Memorial Health Care on May 16% of 2020, there
were 155 positive inpatients (including 56 ICU patients)
and 196 cumulative positive employees, with 121 that
returned to work.

The exact timing of the arrival of COVID-19 to
the United States and Central Massachusetts is unclear.
However, Massachusetts reported its first case in March?,
and UMASS reported its first admission on March 11%,
2020'. This information is relevant because it suggests
that hundreds of surgical procedures were performed
at UMASS after the arrival of COVID-19 in Central
Massachusetts. Given this, it is possible to calculate
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the post-operative incidence of COVID-19 in patients
submitted to thoracic surgery. The incidence of post-
operative COVID-19 is important because numerous
studies have demonstrated high rates of morbidity and
mortality in patients who contract COVID-19 in the
post-operative period'''¢. One study demonstrated post-
operative mortality of 33% in patients who underwent
lung resection who contracted COVID-19 in the post-
operative period".

Individuals with cancer have a higher risk of severe
events, such as admission to the intensive care unit
requiring invasive ventilation or death, in comparison with
non-cancer patients (seven [39%] of 18 patients vs. 124
[8%] of 1,572 patients; Fisher’s exact p=0-003)'. In the
context of lung cancer, minimizing the risk of exposure
to COVID-19 for patients while avoiding treatment
delays has brought exceptional challenges to healthcare
facilities. The fact that the symptoms presented by patients
with lung cancer, as cough, dyspnea, and hemoptysis, are
consistent with those that were presented with COVID-19,
additionally slowed down proper diagnostics'.

The COVID-19 pandemic and its mitigation measures,
as lockdown and social distancing, among others®,
disrupted significantly healthcare systems worldwide,
including the diagnosis and treatment of cancer'*.
These interruptions were particularly critical in oncology, as
timely intervention is crucial. Prolonged delays may result
in more advanced disease stages at diagnosis, reducing
the effectiveness of treatment and negatively impacting
survival rates?’. The postponement of routine screenings,
diagnostic procedures, and therapeutic interventions due
to healthcare system strain and resource reallocation has
exacerbated existing challenges in cancer care®.

Addressing these disruptions in cancer care required
strategic adaptations in healthcare delivery, including the
integration of telemedicine, prioritization of high-risk
cases, and policy interventions to mitigate the long-term
consequences of delayed cancer care. Cancer therapy is
inherently complex, with outcomes heavily dependent
on precise timing. Numerous oncology societies and
health ministries have developed comprehensive
guidelines for cancer management to support oncologists
and patients in managing care during crises. The insights
gained from these experiences should be utilized to
refine and strengthen care models in preparation for
future pandemics®.

The various subspecialties within surgical oncology
needed to adapt to provide care in the context of the
pandemic, which demanded patient care modifications.
Telehealth has emerged as a feasible and effective strategy
for managing cancer patients, securing its consideration
as a standard component of surgical oncology practice*.
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The term “Telehealth” is a broad term that refers to
the use of digital and telecommunication technologies to
provide a range of healthcare services, including clinical
care, patient education and remote monitoring®*.
It encompasses both clinical and non-clinical applications,
such as health education and mobile health (mHealth)?¥.

Telemedicine is a subset of telehealth that focuses on the
remote delivery of clinical services, as diagnosis, treatment,
and follow-up consultations, using video conferencing,
mobile applications, and other digital platforms?.

These approaches facilitate long-distance interactions
between patients and healthcare professionals, providing
clinical care, guidance, educational resources, reminders,
interventions, monitoring, and remote admissions®.
Both have gained significant importance in improving
healthcare access, particularly for rural and underserved
populations, reducing costs, and enhancing patient-
centered care®. Telemedicine, particularly video-consulting,
has rapidly accelerated since the COVID-19 pandemic®.

Considering this scenario, this study aims to estimate
the impact of adopting telemedicine for outpatient visits as
a tool to reduce disease exposure for patients and providers
and minimize the effect on the continuum of care for lung
cancer patients during the COVID-19 pandemic.

METHOD

This longitudinal quasi-experimental study uses an
interrupted time series (ITS) analysis to assess the effect
of telemedicine outpatient visits (OPV) on minimizing
the impact of COVID-19 on patient care. The data
were extracted from the institutional electronic medical
records (EMR) from January 2018 to December 2021
of the Division of Thoracic Surgery of the University
of Massachusetts. It was analyzed considering the
implementation of telemedicine services in the first and
second waves of COVID-19 surges in Massachusetts in
March and November 2020, respectively. The primary
outcomes were an average of (A) monthly overall-OPV;
(B) monthly in-person-OPV, (C) monthly overall-cancer-
OPV, and (D) monthly in-person-cancer-OPV.

The ITS regression models® were used to identify
the effect of telemedicine implementation on the selected
indicators. While estimating the effects, the ITS models
adjust to preexisting trends in the period before the event
of interest®. The segmented linear regression models
were created using the “prais” command in STATA v
17%, examining linearity and autocorrelation within
the series.

The ITS models were composed of three segments:
I) baseline (January 2018 to February 2020), II) COVID-19
first surge and telemedicine implementation (March to
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October 2020), and III) COVID-19 second surge
(November 2020 to December 2021).
The ITS segmented model terms are specified

as follows3l,32,35,36:

Yt = BO + B1*month + B2*interventionlt +
B3*months after interventionlt + f4*intervention2t +
B5* months after intervention2t + et.

The time (t) is a continuous variable that specifies the
time in months from the beginning of the observation
period; Yt = result variable in month t; B0 = level at the
start of the observation period; B1 = baseline trend; month
= number of months since the start of the observation;
B2 = level change at first COVID-19; interventionlt =
month after the COVID-19 surge; B3 = trend change
after the first COVID-19 surge; B4 = level change after
second COVID-19 surge; intervengio2t = month after
second COVID-19 surge; 5 = trend change after second
COVID-19 surge and et = residual error.

The baseline segmentwas adjusted with two interruptions
(the first surge and telemedicine implementation and the
second COVID-19 surge) and two variable estimation
trends. The intervention effects were quantified using
two distinct variables: one representing the immediate
change in the indicator level following the COVID-19
surges and the other capturing the alteration in the trend
of the post-intervention segment. A sensitivity analysis,
applying Durbin-Watson (dw) statistics, was performed to
verify the existence of autocorrelation. The Prais-Winsten
regression was the procedure that had the best fic.
The sensitivity analysis indicated that no autocorrelation
was found. Regardless of the statistical significance, the
models included all parameters because they rendered
the best fit. To summarize the effects of the intervention,
estimates of the relative changes for May 2020 and January
2021 were calculated.

The Institutional Review Board of the Medical School
of the University of Massachusetts reviewed and approved
the study, register IRB ID STUDY00000153.

RESULTS

From January 2018 to December 2021, 5,918
outpatient visits were included and analyzed.
Female patients accounted for 55.3% of the visits,
87% were White, and the mean age was 66 years.
Telemedicine visits represented 25.8% of the total visits
and 27.7% of cancer-related visits. Female patients had a
higher likelihood of having a telemedicine appointment,
while White, Black, and Asian patients had a similar
percentage of telemedicine utilization (26.3%, 25.0%,
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and 26.8%) (Table 1). White individuals are more likely
to use telemedicine (OR=1.25 [ 95%CI 1.0 — 1.5]).
Individuals who self-identified themselves as other races
are less likely to use telemedicine. Among those, 67% also
claimed they are Latinos. Non-Latinos have an increased
likelihood of having a telemedicine appointment when
compared to Latinos (OR=1.5 [ 95%CI 1.1 - 2.1]).
Telemedicine visits conducted by phone were
more prevalent than telemedicine by video, age was
not significantly different between telemedicine and
non-telemedicine appointments. However, there
was a relevant difference in the types of telemedicine
appointments. The mean age for those who preferred a
phone appointment was 67, while for those who used
video was 63 (p < 0.050). Asians were more likely to use
telemedicine video, and cancer-related consults were more

likely to be performed by phone (Table 2).

When analyzing the monthly distribution of
telemedicine, it was observed that the overall percentage
of telemedicine varied proportionally with the COVID-19
epidemiological situation. The growth in COVID-19 cases
was followed by an increase in telemedicine utilization
(Figure 1-A). It was also observed that most interactions
occurred by phone, primarily for follow-up. (Figure 1
B, C, and D). After its implementation, the monthly
percentage of telemedicine visits remained somewhat
stable, maintaining levels around 20 to 25 % as a baseline.

For outcomes (A) and (C), which include the
telemedicine visits, the COVID-19 surges did not have a
statistically significant impact on the mean OPV (Figure 2)
(Table 3). On the other hand, there was a statistically
significant decline for in-person OPV overall (B) and
cancer (D) following the policies implemented to reduce
the spread of COVID-19. In the first COVID-19 surge,

Table 1. Outpatient visits (OPV) profile by type of encounter, January 2018 to December 2021

In-person OPV

Telehealth OPV

Total of OPV Telehealth OPV?

N % N % N % %
Age [Mean] 4,393 66 1,525 66 5,918 66 25.8%
Female 2,408, 54.8% 866, 56.8% 3,274 55.3% 26.5%
Asian 82, 1.9% 30, 2.0% 112 1.9% 26.8%
Black or African American 156, 3.6% 52, 3.4% 208 3.5% 25.0%
Other 359, 8.2% 89, 5.8% 448 7.6% 19.9%
White 3,796, 86.4% 1,354 88.8% 5,150 87.0% 26.3%
Hispanic or Latino 329, 7.6% 72, 4.8% 401 6.9% 18.0%
Cancer related consult 2,889, 658% 1,107, 72.6% 3996 67.5% 27.7%

Note: Values in the same row and not sharing the same subscript significantly differ at p < .05 in the two-sided equality test for column proportions. Cells with no

subscript are not included in the test. Tests assume equal variances.1.
1. Tests are adjusted for all pairwise comparisons within a row of each innermost

sub-table using the Bonferroni correction.

2. The percentages presented in this column are the line percentages to identify the percentage of telehealth in each category.

Table 2. Telehealth Outpatient visits (OPV) profile by type, March 2020 to December 2021

Telehealth Phone

N %
Age [Mean] 1,083 67,
Female 632, 58.4%
Asian 12, 1.1%
Black or African American 37, 3.4%
Other 65, 6.0%
White 969, 89.5%
Hispanic or Latino 50, 4.7%
Cancer related consult 809 74.7%

a

Note: Values in the same row and not sharing the same subscript differ significan
subscript are not included in the test. Tests assume equal variances.1
1. Tests are adjusted for all pairwise comparisons within a row of each innermost
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Telehealth Video Total of Telehealth
N % N %
442 63, 1,525 66
234, 52.9% 866 56.8%
18, 4.1% 30 2.0%
15, 3.4% 52 3.4%
24, 5.4% 89 5.8%
385, 87.1% 1,354 88.8%
22, 5.1% 72 4.8%
298, 67.4% 1,107 72.6%

tly at p < .05 in the two-sided equality test for column proportions. Cells with no

sub-table using the Bonferroni correction.
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In the United States, telemedicine has become an
essential tool in cancer care, particularly in improving
access to specialists, facilitating timely diagnosis, and
enhancing patient monitoring, especially in rural and
underserved areas. Prior to the COVID-19 pandemic,
telemedicine in oncology was growing, but it was not
widely adopted due to regulatory and reimbursement
barriers. However, the pandemic accelerated the
widespread use of telehealth technologies, and policies
were temporarily relaxed, allowing for greater use of
telemedicine in oncology®'. Telemedicine has proven
beneficial in multidisciplinary cancer care teams, where
remote collaboration among specialists can enhance
decision-making and patient management®.

In oncology, telemedicine services for follow-up care
have proven effective in monitoring patients for recurrent
cancers and providing ongoing support for symptom
management, especially during the pandemic when in-
person visits were restricted 4344,

In Latin America, telemedicine has become a
critical tool in addressing cancer care challenges due to
geographic barriers, limited access to oncology specialists,
and disparities in healthcare resources. These efforts are
essential in overcoming barriers to care in the region,
where disparities in healthcare access and infrastructure
often impede timely treatment®.

Despite its benefits, several challenges hinder
telemedicine’s full implementation and effectiveness
in cancer care. These challenges include technological
infrastructure limitations, digital literacy gaps, and
regulatory barriers, particularly in countries where
standardized telemedicine policies are but scarce.

Further, health disparities persist in many areas, where
socio-economic status, education level, and geographical
location influence the availability and utilization of
telemedicine. Programs aimed at improving infrastructure,
expanding broadband access, and enhancing digital
literacy will be crucial to the future success of telemedicine
in these regions.

CONCLUSION

Telemedicine has become an essential component
of cancer care, particularly during the COVID-19
pandemic. It facilitated continued care and improved
patient outcomes in underserved areas. Implementing
telehealth technology allowed patients to safely receive
care throughout the COVID-19 pandemic, positively
impacting the maintenance of care for patients with cancer
in a single thoracic surgery service.

Telemedicine is effective in follow-up care, especially
for rural and remote populations. Adopting telehealth can

Rev. Bras. Cancerol. 2025; 71(2): e-204872

expand access to care in the context of the pandemic and
low-resource areas. Nevertheless, future studies should
evaluate possible disparities regarding availability, equipment
for accessing telehealth, and telemedicine usage for cancer
patients, especially for the underserved population.
Additionally, it should explore and understand the
perspectives and expectations of healthcare providers
and patients and the challenges of using telehealth
technology. This knowledge is fundamental to support
a truthful learning health system in which internal data
and experience are methodically integrated with external
evidence. Applying this integrated knowledge aims to
enhance healthcare delivery’s quality, safety, and eficiency.
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