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Objective: Hemato-oncology patients are at high risk for morbidity and mortality from 
coronavirus disease (COVID-19). The resultant heightened anxiety among these patients 
may negatively affect adherence to therapy and treatment-related outcome. We aimed to 
assess whether the adoption of precautionary measures provided by the medical team led to 
a reduction in COVID-19-related anxiety and, consequently, to successful execution of 
treatment plans.
Methods: All adult hemato-oncology patients actively treated or being followed-up at the 
outpatient service at Tel Aviv Sourasky Medical Center between March 25 and May 3, 2020, 
were invited to answer a questionnaire that focused on their anxiety and adherence to 
treatment following new measures to reduce risk of infection during the first COVID-19 
outbreak.
Results: One hundred and fifty patients (representing 24% of those being approached), 
average age 67 years, 52% male, and 57% undergoing antineoplastic therapy, responded to 
the survey. The introduction of precautionary measures resulted in a significant reduction in 
anxiety level in all patients, irrespective of age, sex, or treatment status. Attendance to 
scheduled visits in day care and outpatient clinics remained unchanged. Adherence to 
planned blood and imaging tests were 81% and 73%, respectively, and 93% of the patients 
were satisfied with their medical care. Thirty-two percent of patients used telemedicine. 
Satisfaction with telemedicine was highest among non-actively treated patients and those 
experiencing high anxiety levels.
Conclusion: Reorganization of the hemato-oncology unit and provision of information to 
patients reduced COVID-19-related anxiety and enabled the same delivery of therapy as that 
prior to the pandemic.
Keywords: anxiety, treatment adherence, COVID-19

Introduction
The coronavirus disease (COVID-19) pandemic is caused by severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) and it continues to rage worldwide 
since its first emergence in China in December 2019.1 Despite the employment of 
home isolation of those diagnosed with or exposed to COVID-19 and the enforce-
ment of social distancing, community-acquired infections are continuously expand-
ing in Israel.2 Older age, concomitant diagnosis of cancer, chronic cardiac, 
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pulmonary, and kidney disease, obesity, smoking, and type 
2 diabetes mellitus are all recognized as being associated 
with worse outcome and higher risk of death due to 
COVID-19.3–5

Patients diagnosed with hematological malignancies, 
such as non-Hodgkin lymphoma (NHL), Hodgkin lym-
phoma (HL), multiple myeloma (MM), and chronic lym-
phocytic leukemia (CLL), often present with significant 
immunodeficiency and are, therefore, considered to be at 
higher risk of severe COVID-19.6–10 As such, patients 
diagnosed with hematological malignancies are often con-
cerned about attending medical facilities, assuming that 
the risk of exposure to SARS-CoV-2 is greater than the 
risk associated with postponing their scheduled antineo-
plastic therapy.11

It is imperative to adopt a tailored management strat-
egy in which patients that require active therapy will be 
reassured to continue their treatment providing that there 
are conditions in place that ensure their safety, whereas 
patients that completed therapy may be followed virtually 
by telemedicine.

The Hematology Division at the Tel Aviv Sourasky 
Medical Center (TASMC) implemented several measures 
aimed at reducing the risk of SARS-CoV-2 infection in 
non-hospitalized patients who are being treated for 
hemato-oncologic malignancies. The current study inves-
tigated patient anxiety and adherence to treatment in 
response to the safety measures employed to ensure a non- 
interrupted and safe antineoplastic treatment protocols 
during the first COVID-19 outbreak.

Methods
Patient Population and Study Design
Six-hundred and thirty patients aged ≥18 years old and 
diagnosed with non-NHL, HL, CLL, and MM actively 
treated or followed in the outpatient services at the 
TASMC between March 25, and May 3, 2020 (the first 
COVID-19 outbreak in Israel) were invited to take part in 
the current non-interventional clinical study.

The study was approved by the Tel Aviv Sourasky 
Medical Center Institutional Review Board (Helsinki 
Committee), and was conducted in accordance with the 
Declaration of Helsinki. Patients answered a questionnaire 
in which they did not need to provide identifying informa-
tion other than their age and gender. The questionnaire 
could not be cross-referenced with responders, ensuring 
their anonymity. Thus, we received an exemption from 

signing a consent form for participating in the study. All 
patients received a short message service (SMS) text and/ 
or an email inviting them to respond to a questionnaire that 
investigates their level of anxiety and adherence to treat-
ment following the protective measurements newly imple-
mented by the department with the aim of avoiding 
exposure to SARS-CoV-2 and ensuring safe uninterrupted 
provision of therapy during the first COVID-19 outbreak. 
The survey was sent out five weeks after the introduction 
of these preventive measures, first implemented at the end 
of March 2020.

Protective Measurements Employed by 
the Department to Avoid Exposure to 
SARS-CoV-2

1. Continuing communication with patients: Weekly 
newsletters were sent by SMS text and emails for provid-
ing updated recommendations and information. 
A dedicated mailbox and telephone line were provided, 
enabling patients to address their concerns about the 
COVID-19 outbreak.

2. Defining patients requiring “in-hospital visits” vs 
those that can be safely managed by “remote 
communication”.12

3. Ensuring safe visits in the clinic and day care facil-
ity: We established a pre-visit telephone interview in order 
to ensure the absence of any potential COVID-19-related 
symptoms that could potentially exposure the clinic atten-
dees and staff to a COVID-19-infected patient. In addition, 
a separate in-hospital path was provided and patients were 
instructed to wear facemasks continuously and arrive 
unaccompanied when possible.

4. Isolation and referral to treatment of patients report-
ing symptoms potentially related to COVID-19.

Study Questionnaire
The questionnaire (presented in detail in the Supplement) 
included 7 sections (A-G):

(A) Patient characteristics (sex, age, education, socio-
economic data, diagnosis, treatment stage).

(B) General behavior (irrespective of hospital atten-
dance) during the first COVID-19 lockout.

(C) Adherence to scheduled visits and treatment plan 
in day care and in the outpatient clinic prior and 
during the COVID-19 outbreak.
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(D) Anxiety level prior and after the adoption of new 
strategies to reduce exposure to SARS-CoV-2. 
Patients were asked to rate their anxiety of attend-
ing the hospital, using a six-point Likert scale 
questionnaire, ranging from “not concerned” to 
“highly concerned”. Patients were asked to semi- 
quantify their anxiety level, before and after pro-
tective measures were taken.

(E) Patient satisfaction with strategies employed to 
reduce the risk of infection.

(F) Patient satisfaction with the adoption of 
telemedicine.

(G) Patient perspective on the impact of COVID-19 
outbreak on the quality of treatment.

Statistics
Categorical variables were reported as frequency and per-
centage. Continuous and ordinal variables were reported as 
mean and standard deviation or median and interquartile 
range (IQR). Categorical variables were compared 
between the two time points with the McNemar test, 
while continuous and ordinal variables were compared 
with the Wilcoxon signed-rank test. The Mann–Whitney 
test was applied to compare continuous and ordinal vari-
ables between groups of patients. All statistical tests were 
two-sided, and p<0.05 was considered statistically signifi-
cant. SPSS software was used for all statistical analyses 
(IBM SPSS Statistics for Windows, version 25, IBM corp., 
Armonk, NY, USA, 2015).

Results
Patient Characteristics
One-hundred and fifty patients (representing 24% of 
those who received the link for the questionnaire), 78 
(52%) males, median age 67 years (IQR 55–73), 
responded to the survey. Seventy-three percent (n=109) 
were married, and their median number of children was 
2 (IQR 2.0–3.0). Eighty-four percent (n=124) had a high 
school/college education. Fifty-nine percent (n=89) were 
diagnosed with lymphoproliferative disease (including 
NHL, HL, and CLL), 33% (n=49) with MM, and 8% 
(n=12) with leukemia. Fifty-seven percent (n=86) were 
receiving an antineoplastic treatment at the time of this 
survey: 44% (n=66) were treated in the outpatient clinic 
and 13% (n=20) were treated at home solely by tablets 
(Table 1).

General Understanding and Adjusted 
Habits During the First Corona Outbreak
Sixty-eight percent (n=103) of the responders considered 
COVID-19 to be more contagious than flu infection, and 
91% (n=136) knew that SARS-CoV-2 spreads in airborne 
droplets. Ninety-four percent (n=141) reported that they 
wear a mask whenever they leave home, and 93% (n=140) 
reported that they maintain social distancing. Ninety-five 
percent (n=142) of the responders completely avoid hav-
ing visitors at home and 50% do not leave home except for 
essential (mostly medical) requirements.

COVID-19-Related Anxiety Level Before 
and After the Introduction of Safety 
Measures (Figure 1)
Patients were asked to grade their level of anxiety from 
potentially being exposed to COVID-19 infection during 
their stay in the hospital as experienced before and after 
the adoption of the department’s new risk-prevention mea-
sures. The mean anxiety score prior to the adoption of 
these new precautions was 4.25 (standard deviation [SD] 
1.735). Females reported higher mean anxiety levels com-
pared to males (4.61, SD 1.54 vs 3.92, SD 1.84, respec-
tively, p=0.013). Non-actively treated patients expressed 
higher anxiety levels when required to attend the hospital 
compared to actively treated patients (4.67, SD 1.73 vs 
4.02, SD 1.70, p=0.007).

Age, education level, and type of the disease had no 
statistically significant impact upon anxiety level. The 

Table 1 Patient Characteristics (n=150)

Age (Years), Median (IQR) 67 (55–73)

Male, n (%) 78 (52%)

Family status, Married, n (%) 109 (73%)

Number of children, median (IQR) 2 (2.0–3.0)

Rooms per person, median (IQR) 0.5 (0.4–0.75)

High school/college education 124 (84%)

Hematological diagnosis

Lymphoproliferative disease, n (%) 89 (59%)
Multiple myeloma, n (%) 49 (33%)

Leukemia, n (%) 12 (8%)

Time from diagnosis

<5 years, n (%) 94 (63%)

Abbreviation: IQR, interquartile range.
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adoption of new precautionary measures resulted in 
a significant reduction in anxiety levels to a mean of 
3.11 (SD-1.645) and a median of 3.0 (IQR of 2.0–4.0) 
(p<0.001). The reduction in anxiety level was statistically 
significant among all patients, regardless of age, sex, and 
treatment status.

Patient Satisfaction with Strategies 
Employed to Reduce Risk of Infection
Seventy-seven percent of all patients (n=116), of whom 76 
were actively treated and 40 were non-actively treated, 
reported that they had received information about the 
new safety strategies before arriving to the clinic. 
Overall, 83.3% (n=125) were satisfied with the strategies 
that were implemented to reduce the risk of SARS-CoV-2 

infection during their visit to the hospital. Table 2 presents 
the degree of satisfaction with the specific measurements. 
There were no statistically significant differences in the 
degree of satisfaction between actively and non-actively 
treated patients in all satisfaction-related parameters.

Adherence to Scheduled Visits, 
Treatment Plan and Planned Medical 
Investigations
There was no significant change in the frequency of visits 
of patients who were actively treated in the day care unit, 
with only 4.5% (3/66) of patients having reported COVID- 
19-related delays in their scheduled treatment visits. The 
same applied to the patients attending the outpatient clinic, 
where 6% (9/150) only reported a delay in their planned 

Figure 1 Anxiety level before and after the introduction of measures to reduce exposure to COVID-19 in the hospital.

Table 2 Satisfaction with Strategies Employed to Reduce the Risk of Infection*

Variable All 
Patients

Actively Treated 
Patients

Non-Actively Treated 
Patients

(n=150) (n=86) (n=64)

Direct arrival by elevator to hemato-oncology department, mean 

(STD)

5.17 (1.305) 5.01 (1.448) 5.50 (0.878)

Reducing the number of visitors, mean (STD) 5.34 (1.112) 5.45 (0.953) 5.10 (1.399)

Use of protective measures by the medical team, mean (STD) 5.45 (0.978) 5.39 (1.043) 5.57 (0.815)

Employment of telemedicine, mean (STD) 5.15 (1.286) 4.98 (1.377) 5.33 (1.168)

Division to treatment capsules in day care unit, mean (STD) 5.26 (1.119) 5.26 (1.163) NR

Home treatment and home visit, mean (STD) 4.92 (1.570) 4.66 (1.758) NR

Outpatient “Drive In” treatment center, mean (STD) 4.69 (1.657) 4.81 (1.733) NR

Notes: There were no statistically significant differences in the degree of satisfaction between aactively treated and non-treated patients in all parameters. *Likert scale 
questions: 0 = Not relevant, 1 = No importance, 2 = Low importance, 3 = Neutral, 4 = Slightly important, 5 = Important, 6 = Very important. 
Abbreviation: STD, standard deviation.
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appointments (Table 3). Eighty-one percent (n=121) of all 
patients underwent their scheduled blood tests. 
Nineteen percent [n=29; 13 non-actively treated patients 
(20%) and 16 actively treated patients (19%)] reported that 
they chose to postpone their planned blood test, and most 
of them (76%, n=22) did not inform their treating physi-
cian about these delays. Seventy-three percent underwent 
their scheduled imaging tests. Thirty-one patients (21%), 
of whom 18 were non-actively treated (28%) and 13 were 
actively treated (15%), chose to postpone their scheduled 
imaging tests, and 16 (52%) did so without the approval of 
their treating physician (Table 3).

Satisfaction of the Adoption of 
Telemedicine
Forty-nine patients (32%), of whom 23 (27%) were actively 
treated and 26 (41%) were non-actively treated used tele-
medicine for communicating with their physicians. Forty- 
three (43/49, 88%) of them found it useful compared with 
71.3% (72/101) of those that did not use it (p=0.025). 
Patients who ranked virtual doctor appointments as a good 
solution had higher anxiety levels (mean 4.67, SD 1.60) 
compared to those who ranked it as a non-optimal solution 
(mean 3.94, SD 1.71, p=0.018) or as a “disappointing” 
alternative (mean 3.91, SD 1.88, p=0.062).

Sixty-one percent (30/49, 11 actively treated and 19 
non-actively treated) of the patients that used telemedicine 
expressed their wish to continue with telemedicine visits 
after the COVID-19 outbreak as well, while only 32.7% 
(33/101) of the patients were unwilling to use it (p<0.001). 
Patients who wished to continue virtual appointments had 
higher anxiety levels than those who did not (mean 3.48, 
SD 1.61 vs mean 2.85, SD 1.62, p=0.018). Sixty-four 
percent of actively treated patients (56/87) expressed 
their wish to avoid telemedicine visits after the COVID- 
19 outbreak vs 47% of non-actively treated patients (30/ 
63) (p=0.041). Age, sex, education level, and time from 
diagnosis to answering the questionnaire did not influence 
patients’ attitudes towards telemedicine.

Patient Perspective on the Impact of the 
COVID-19 Outbreak on the Quality of 
Treatment
Eighty-one percent of the patients (n=121), of whom 78% 
(n=68) were in the actively treated group and 84% (n=53) 
were in the non-actively treated group, reported that the 
Corona pandemic did not affect the quality of medical care 
they received. Twelve percent, including 14% (n=12) in 
the actively treated group and 9% (n=6) in the non- 
actively treated group, reported an improvement in the 
quality of their medical care. Only 6.66% (n=10, 6 actively 
treated) reported a decline in the quality of medical care.

Exposure to COVID-19 and Outcome
During the study period, 4083 patient visits were recorded, 
with 1400 at the day care clinic and 2683 in the outpatient 
clinic (many of the patients had multiple visits).

There were no documented in-hospital exposures to 
COVID-19 infection during the entire study period.

Discussion
Patients diagnosed with hematologic malignancies are par-
ticularly at high risk for COVID-19-related complications 
and mortality,6–10 and are thus likely to express high 
anxiety levels when required to attend medical facilities 
for receiving their treatment. Here, we report the results of 
a survey on 150 lymphoma/MM patients, focusing on their 
COVID-19-related anxiety and its resultant impact on their 
adherence to treatment before and after the introduction of 
safety measures to reduce their risk for infection in the 
hospital.

COVID-19 carries with it significant medical and emo-
tional morbidities, particularly in actively treated cancer 
patients who are known to be at higher risk for severe 
COVID-19 infection.13,14 As a result, those patients are 
often apprehensive about attending their medical appoint-
ments under the assumption that risk of exposure is espe-
cially high in medical centers. Avoiding exposure to 

Table 3 Adherence to Scheduled Visits, Treatment Plan and Planned Medical Investigations

Variable All Patients 
(n=150)

Receiving Active Treatment 
(n=86)

Not Receiving Active Treatment 
(n=64)

Avoided planned blood tests, n (%). 19% (29/150) 18.6% (16/86) 20.3% (13/64)

Avoided planned imaging tests, n (%). 21% (31/150) 15.1% (13/86) 28.1% (18/64)

Avoided medical appointments, n (%). 6% (9/150) 4.6% (4/86) 7.8% (5/64)
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medical services resulting in delayed diagnosis of cancer 
has already been shown to result in decreased overall 
survival.15 In line with that, avoidance or postponement 
of a planned antineoplastic therapy may also be responsi-
ble for inferior ccancer-related outcomes. The COVID-19 
pandemic has, in fact, been associated with increased 
treatment delays,16 partly caused by patients’ fears of 
becoming infected by this virus when treated in an 
outpatient day care facility.11 It follows, then, that mea-
sures for reducing the risk of exposure, ensuring continuity 
in safe treatment, reassuring patients about their safety, 
and reducing their levels of anxiety are mandatory. 
A survey performed in 21 oncological centers in 10 of 
the most corona-affected countries demonstrated that pre-
ventive measures, similar to those we took, had been 
established in most of those centers.17 However, the 
impact of such measures on patient anxiety and adherence 
to therapy has not been established.

According to our data, the employment of protective 
measures together with the adoption of continuing com-
munication with the patients resulted in a significant 
decrease in patient anxiety level and equivalent compli-
ance with the treatment schedule. As recently reported by 
others, anxiety levels were especially high in 
women11,18,19 and in non-actively treated patients, prob-
ably reflecting the latter’s lesser dependency upon medical 
services. Nevertheless, a remarkable decrease in anxiety 
levels was observed in all patients, an achievement which 
might also be due to the high proportion of the relatively 
highly educated patients in our cohort. Most patients, even 
those that were required to attend the outpatient clinic 
quite frequently, continued to receive their scheduled 
therapies without interruption, and most patients followed 
their planned blood tests and imaging study schedules.

Telemedicine in oncology has already been in use for 
many years, providing medical services for individuals that 
live in remote areas20 or are incarcerated.21 In the COVID- 
19 era, telemedicine has become part of the armamentarium 
at the physician’s disposal to decrease patient risk of con-
tracting COVID-19, therefore dramatically increasing its 
utilization. Onesty et al17 reported that telemedicine was 
implemented in 76.2% of oncological centers that were 
screened in their study. Ramaswamy et al22 performed 
a retrospective observational cohort study (5% were hema-
tology/oncology patients) in which they analyzed patient 
satisfaction with video physician visits (n= 620) vs in- 
person physician visits (37,989) at an academic medical 
center in New York City from April 1, 2019 to March 31, 

2020. These authors reported an 8729% increase in video 
visit utilization during the COVID-19 pandemic compared 
to the same period of the previous year. Notably, video visit 
satisfaction scores were significantly higher than in-person 
visits (94.9% vs 92.5%; p<0.001).

Although telemedicine may be welcomed by patients 
of higher socioeconomic levels (as demonstrated by 84% 
of our patients having a high school/college degree), it is 
imperative to identify patient populations who require 
greater resources to overcome access barriers to virtual 
care. In line with that, studies that evaluated telemedicine 
proposed that older and rural patients, as well as patients 
with lower median household incomes might face difficul-
ties in using these high-tech technologies.23,24 

Furthermore, Jazieh et al reported that medical centers in 
lower-income countries were less likely to hold virtual 
tumor boards and run virtual clinics.16

Interestingly, according to our analysis, satisfaction 
with the use of telemedicine was high in those patients 
experiencing high anxiety levels of attending the hospital, 
suggesting that telecommunication might be especially 
suitable for them. In contrast, the majority of patients 
that were actively treated, were not interested in continu-
ing telemedicine, reflecting the relatively high frequency 
of treatment-related complications and a progressive nat-
ure of most hematological malignancies, promoting the 
employment “in hospital” medical services.

Our study has several limitations, mainly attributed to 
the small number and selection bias of patients that agreed 
to answer our survey. The study was designed and approved 
to capture the data of responders only. Therefore, we do not 
have detailed data regarding the entire patient population 
that visited our clinic/day care at the same time period. As 
a result, we recognize the possibility of a “non-response 
bias”. This bias could explain the relatively high proportion 
(84%) of patients who responded to the survey with an 
academic degree. In fact, the percentage of people with 
higher education is only 46% for the entire population that 
lives in the area and seeks medical service from our hospital 
(Israel Central Bureau of Statistics. 1995 Census of 
Population and Housing Jerusalem: 1998). This potential 
bias echoes prior publications, demonstrating an over- 
representation of highly educated individuals in survey 
research, involving voluntary participation.25

In addition, willingness to respond to our survey may 
reflect a bias that may impact the results of patient satis-
faction surveys, leading to overestimation of the level of 
satisfaction.26
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The findings of our study demonstrate that the adoption 
of precautionary measures in the hemato-oncology care 
setting can lead to a significant reduction in COVID-19- 
related anxiety, enabling successful execution of the treat-
ment plan and the keeping of scheduled appointments,27 

both of which are crucial for optimal health outcomes and 
quality of life.
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