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Purpose: This cross-sectional study aimed to describe the responses of cancer patients’ 
indifferent chemotherapy cycles to the unstructured treatment interruption during the 
COVID-19 pandemic in China.
Patients and Methods: Data from 156 adult patients with common solid tumors under-
going chemotherapy or ready to begin chemotherapy after surgery before the COVID-19 
outbreak were analyzed in the study. Patients’ responses to the chemotherapy interruption 
and their anxiety were assessed.
Results: Overall, 141 (90%) patients completed the study, and 115 (81.6%) accepted a switch 
from their previous intravenous chemotherapy to oral chemotherapy. Of these, 29 (65.9%) 
patients with lung cancer, 25 (86.2%) with gastric cancer, 33 (89.2%) with colorectal cancer 
and 28 (90.3%) with breast cancer switched from intravenous to oral treatment, heeding their 
doctor’s advice. Of the participants, 85 (60.3%) patients reported that they had taken at least one 
kind of complementary and alternative medicine (CAM). The hospital anxiety and depression 
scale (HADS) scores increased in patients with advanced refractory cancer compared with the 
scores of adjuvant chemotherapy patients (P < 0.05). The prevalence of anxiety was high in cancer 
patients aged 60 years or older. Furthermore, anxiety was associated with advanced incurable 
cancer (P < 0.05), and this finding remained after adjusting for chronic pain. In addition, there 
were significantly increased scores of anxiety in patients with lung cancer (P <0 0.05).
Conclusion: Our study shows that most cancer patients remained relatively stable and had 
switched from intravenous to oral treatment at home. Among them, an increasing number of 
patients began to seek CAM as a complementary therapeutic approach. Patients with 
advanced refractory cancer were more likely to experience anxiety, and lung cancer patients 
should receive special attention.
Keywords: chemotherapy interruption, complementary and alternative medicine, mental 
health, COVID-19

Introduction
The type of pneumonia caused by the 2019 novel coronavirus (COVID-19) has had 
a significant impact on global health since early December 2019 and has been 
labeled a pandemic by the World Health Organization (WHO).1 The outbreak has 
become a major epidemic threat in China and is affecting 200 countries and 
territories around the world. This pandemic has caused nearly 16,000,000 con-
firmed COVID-19 cases and claimed over 650,000 lives worldwide as of 
27 July 2020.2
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Thirty-one provinces and municipalities in mainland 
China have initiated the first-level urgent response to this 
major public health emergency. Nearly 43,000 medical per-
sonnel have been parachuted to Hubei Province, the front line 
of the epidemic, to prevent and fight the disease. The Chinese 
government has prioritized and allocated health and medical 
resources to respond to the spread of COVID-19; given the 
current trends and situation, in order to reduce the potential of 
cross-contamination and save medical resources, many hos-
pitals have cancelled outpatient appointments and reduced 
avoidable hospitalizations, except for emergency and fever 
clinics. The pandemic will consume significant health care 
resources and cause staffing shortages. This will significantly 
impair the diagnosis and treatment of patients with other 
diseases. The COVID-19 pandemic has prompted many doc-
tors to develop different treatment strategies for cancer and 
other chronic conditions.3 Cancer patients who were under-
going chemotherapy or were ready to initiate chemotherapy 
after surgery were forced to suspend their treatment because 
of the epidemic. This is a topical issue as there has been much 
reporting that cancer patients are suffering while diseases go 
untreated under circumstances never faced before. 
Oncologists should bear in mind that patients with cancer 
have more anxiety than expected under the unprecedented 
circumstances, such as the COVID-19 pandemic.4 This study 
aimed to describe the appropriate response measures taken 
by patients and the changes in their psychological and spiri-
tual well-being during these extraordinary circumstances.

Patients and Methods
Patients
The inclusion criteria in this study were as follows: cancer 
patients (with the most common solid tumors in the region, 
including lung, gastric, colorectal and breast cancer) older 
than 18 years, complete consciousness, capable and will-
ing to answer questions, and received care in the Cancer 
Center at The First Affiliated Hospital of Xi’an Jiaotong 
University and were discharged from the hospital just 
before the COVID-19 outbreak. Ethics approval was 
granted by The Review Boards of Shaanxi Province 
Clinical Cancer Research Center affiliated to The First 
Affiliated Hospital of Xi’an Jiaotong University (No.SX- 
ZLLC-2020-09).

Interview Methods
All telephone interviews were conducted between 9–11 am 
and 3–5 pm by one trained medical researcher. An average 

of 10 minutes was dedicated to each interview for every 
patient. At the beginning of each call, the researcher intro-
duced himself/herself, explained the objectives of the pro-
ject, and invited patients to participate in the study. After 
acceptance, oral consent to participate was obtained to 
continue the study. The telephone interviews were con-
ducted from February 21st to 29th, 2020.

Self-reporting in the form of telephone interviews 
comprised five main domains: (1) demographics: age, 
sex, educational level, marital status, average household 
incomes, types of health insurance and occupation; (2) 
lifestyle: weight, height, physical activity, smoking, alco-
hol intake, and eating habits; (3) medical history; (4) 
outcome assessment of chronic pain; and (5) patients’ 
responses to the forced break of chemotherapy. Six 
descriptive questions were also included in the inter-
view: (1) What is the status of your chemotherapy, and 
did you discuss with your doctors and accept the doc-
tors’ advice? (2) What do you think your chemotherapy 
purposes is? Cure or just palliative care? Response 
options were “Very clear,” “Know a little bit,” and 
“Not at all.” (3) Are there some other more proactive 
approaches that you intend to use, such as Chinese 
traditional medicine? (4) Do you consider home-based 
chemotherapy to be feasible or safe? (5) Would you 
worry about the maintenance of Peripherally Inserted 
Central Venous Catheters (PICC) or Versus 
Subcutaneously Implanted Port-Chamber Catheters? (6) 
Were there any further impeding subjective factors that 
influenced the temporary suspension of chemotherapy, 
such as fear of infection with the novel coronavirus?

Chronic pain was defined in accordance with the con-
ventional definition by the International Association for 
the Study of Pain, and intensity was evaluated using 
a numeric pain rating scale from 0 (no pain) to 10 (worst 
pain imaginable). Scores of 1–3 were categorized as light 
pain, 4–7 as moderate pain, and 8–10 as severe pain. 
Anxiety symptoms were assessed using the hospital anxi-
ety and depression scale (HADS), which is a well- 
validated measure of both anxiety and depression and 
acts as one of the most frequently used self-reported 
tools in cancer practice.5 The HADS contains seven anxi-
ety and seven depression items rated on a scale from 0 to 3 
and were read to the patients for selection by the 
researcher.

The questionnaire was based on a review of the rele-
vant literature and expert opinions.6–8 The psychometrics 
characteristics of the questions were reviewed by three 
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medical ethics experts using a qualitative method. The 
content validity of the questions and the comprehensive-
ness of the questionnaire for the study objectives were 
confirmed after a few revisions. To enhance the clarity of 
the questions, a pilot study was conducted on 10 
individuals.

Data Analysis
Data were analyzed using R program. Quantitative vari-
ables were expressed as the means ± SD or as the medians 
and interquartile range, depending on their distribution. 
For categorical variables, the percentages of patients in 
each category were calculated. Logistic regression was 
used to identify risk factors in univariate and multivariate 
analysis, and those with P value <0.05 in univariable 
analyses were included in the multivariate model. Odds 
ratios (ORs) and 95% confidence intervals (CIs) were 
calculated for each independent variable. Tests were 
2-tailed, and P<0.05 was considered statistically 
significant.

Results
The Characteristics of Patients
We (Jianhao Yin and Xin Wang) telephone-interviewed 
156 patients who were undergoing chemotherapy or 
ready to initiate the next cycle of chemotherapy before 
the outbreak of COVID-19 in The First Affiliated Hospital 
of Xi’an Jiaotong University from February 21st to 29th, 
2020. In total, 141 patients completed the survey, includ-
ing 44 lung cancer patients, 29 gastric cancer patients, 37 
colorectal cancer patients and 31 breast cancer patients. 
Overall, 136 (96.5%) patients claimed that the chemother-
apy was interrupted or delayed due to the outbreak of 
COVID-19, and 139 of 141 patients telephoned or made 
online consultations to their physician to seek further 
alternative options.

After full communication with their doctors, 115 
(81.6%) patients accepted the switch from their previous 
intravenous chemotherapy to oral chemotherapy for 
further therapy during the COVID-19 outbreak period, 
including 29 (65.9%) lung cancer patients, 25 (86.2%) 
gastric cancer patients, 33 (89.2%) colorectal cancer 
patients and 28 (90.3%) breast cancer patients. Most lung 
cancer patients who did not take the appropriate oral 
chemotherapy switch did so because of lack of appropriate 
drug administration indications. The primary consideration 
of the remaining patient who did not accept the switch was 

regarding how to cope with the side effects of oral che-
motherapy at home. In addition to oral chemotherapy 
drugs, 72 patients, including 19 lung cancer patients, 23 
gastric cancer patients, 19 colorectal cancer patients and 
24 breast cancer patients, reported they had taken at least 
one kind of complementary and alternative medicine 
(CAM, of which 3 patients chose acupuncture, 67 patients 
chose Chinese herbal medicine and 2 patients chosen Tai 
chi chuan) as a complementary strategy for the purpose of 
improving physical and general well-being, fighting cancer 
and relieving side effects from chemotherapy. In addition, 
another 13 patients who did not switch to oral chemother-
apy also reported CAM use. Among all the 85 CAM users 
(60.3%), only 22 patients (25.9%) had discussed CAM 
with their physician or nurse. The details are shown in 
Table 1.

Anxiety Among Patients
For HADS, when the critical value of anxiety is 11 points, the 
reliability and validity are both satisfactory. Therefore, 
patients with a score greater than 10 (11 or more points) 
were labeled as “anxious” and 10 points were taken as the 
critical value of anxiety in the study. The anxiety score 
regarding the delay of chemotherapy is shown in Table 1. 
There were statistically significant differences in sex, dis-
ease, tumor stage, education background, switch to oral 
chemotherapy or not, choice of CAM or not, and knowing 
the purpose of their treatment or not (P<0.05). After multi-
variate analysis, the anxiety scores of different diseases, 
advanced stage, switching to oral chemotherapy or not, 
choosing alternative medical treatment or not, and knowing 
the purpose of their treatment or not were significantly dif-
ferent (Table 2). According to the score, patients with lung 
cancer, advanced stage (stage IV), without oral chemother-
apy and alternative treatment achieved higher scores.

Anxiety Intervention
Patients with lung cancer who suffered more advanced 
tumors and failed to switch to oral drugs due to genotype 
received higher scores. Finally, for the 10 patients who 
failed to switch their treatment and had a score more than 
11, most showed significantly decreased scores after psy-
chological counseling, support, guidance and teaching via 
telephone (Figure 1).

Discussion
The coronavirus has caused significant disruptions world-
wide. The rapidly evolving COVID-19 pandemic is 
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affecting all aspects of our global and social health sys-
tems in unprecedented ways.9 During the COVID-19 epi-
demic, entire countries’ medical resources and services of 
China were mainly pumped into anti-epidemic work, 
which has led to the neglect and delay of treatments of 
other diseases, especially cancer patients who are heavily 
dependent on medical resources and cannot be timely 
treated.10 Reasonable treatment strategies have become 
the focus of common concern of doctors and patients. 

Although the epidemic situation in China has been effec-
tively controlled after a painful period, crises of inade-
quate human resources for health care, financial and 
medical resources caused by the COVID-19 epidemic 
have already become a serious global issue; such situations 
of medical resource allocation and reorganization are 
being repeated throughout the rest of the world.11

The First Hospital of Xi’an Jiaotong University is 
a comprehensive specialized first-class tertiary hospital 

Table 1 The Characteristics of Patients and Results of Univariate Logistic Regression (n=141)

Number of Patients 
(%)

Anxiety Score (Mean±SD) P value

Gender Male 61 (43.3%) 12.64±4.16

Female 80 (56.7%) 10.21±5.33 0.004

Age ≤60 85 (60.3%) 11.16±4.97

>60 56 (39.7%) 11.41±5.06 0.776

Marital status Married 77 (54.6%) 11.79±4.98

Widowed or divorced 64 (45.4%) 10.62±4.97 0.167

Place of residence Rural 24 (17.0%) 12.83±4.97

Urban 117 (83.0%) 10.94±4.95 0.09

Tumor location Lung 44 (31.2%) 14.14±3.96

Breast 31 (22.0%) 7.90±4.69
Colorectal 37 (26.2%) 10.51±5.06

Gastric 29 (20.6%) 11.45±4.21 <0.001

Advanced patients Yes 48 (34.0%) 15.35±2.18

No 93 (66.0%) 9.15±4.71 <0.001

Education Bachelor or above 30 (21.3%) 8.73±4.46

Others 111 (78.7%) 11.95±4.92 0.002

Incomes* ≥20 19 (13.5%) 11.05±5.20

<20 122 (86.5%) 11.30±4.98 0.845

Health insurance Some 83 (58.9%) 10.59±5.24

None 58 (41.1%) 12.22±4.47 0.055

Switch to oral chemotherapy Yes 115 (81.6%) 10.57±4.94

No 26 (18.4%) 14.31±4.07 <0.001

CAM With 85 (60.3%) 10.00±5.19

Without 56 (39.7%) 13.18±4.01 <0.001

Knowing the purpose of chemotherapy Nothing 96 (68.1%) 10.28±4.85

Clear 45 (31.9%) 13.36±4.67 0.001

Chronic pain With 28 (19.9%) 12.36±4.36

Without 113 (80.1%) 10.99±5.12 0.196

Vein access Without 21 (14.9%) 11.24±5.81

PICC 62 (44.0%) 10.21±5.15

Port 58 (41.1%) 12.40±4.29 0.09

Note: *Average annual household income (thousand US Dollar).
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affiliated with the National Health Commission of China and 
a first-class nationally recognized regional medical cancer 
center covering the vast majority of cancer patients in north-
western China. The characteristics of patients enrolled in this 
study are fairly representative of patients in other geographic 
sites of China.

Patients with cancer often have poor immunity because 
of their disease and/or treatment and appear to be at 
increased risk of COVID-1912. Moreover, their outcomes 
are worse than the general population without cancer.13 

The COVID-19 epidemic has created a parallel epidemic 
of fear, anxiety and depression. Cancer patients may be 
affected by it due to a higher susceptibility to stress than 
the general population.14 Our research shows that anxiety 
is common in patients with malignant solid tumors, which 
is related to their belief that their disease cannot be treated 
in a timely manner. However, a subgroup analysis showed 
that the anxiety score of patients with lung cancer was 
significantly higher than that of other patients. This may be 
related to the inability of many patients with lung cancer to 
perform oral drug chemotherapy.15 Unlike other common 
solid tumor patients (such as breast cancer, colorectal 
cancer, and gastric cancer patients), who can convert to 
oral drugs, such as Capecitabine, for chemotherapy, many 
patients with lung cancer cannot match the corresponding 
genotype associated with oral chemotherapy.12 Moreover, 
lung cancer patients diagnosed with COVID-19 tend to 
have poorer outcomes and deteriorating conditions.16 

A recent study also showed that hospital admissions and 
repeated clinic visits increase the risk of COVID-19 expo-
sure for patients.1 Moreover, cancer patients’ infection 
risks in tertiary hospital were more than twice as high as 
the cumulative incidence observed in the city of Wuhan 
over the same time period.17 A recent study suggested that 
78% of confirmed patients were asymptomatic but 

represented “a formidable source” of contagion.18 These 
may all be the causes of patients’ anxiety.

Our research shows that the majority of patients with 
solid tumors will choose at least one kind of CAM while 
undergoing oral drug chemotherapy. Generally, cancer 
patients prefer intravenous chemotherapy to oral che-
motherapy because they do not consider oral chemother-
apy to be as effective as intravenous chemotherapy.19 They 
do not think that oral chemotherapy alone can achieve the 
same effect as the previous treatment effect of intravenous 
chemotherapy. CAM is believed to improve their immune 
system and reduce the risks of COVID-19 infection.20 

A related stratified analysis of our study showed that the 
delay in tumor treatment caused by COVID-19 is an 
independent factor of anxiety in patients with malignant 
solid tumors and has nothing to do with the patient’s pain 
state or disease type. On the other hand, when patients 
with these tumors receive oral chemotherapy drugs, they 
are worried that their immune system will be suppressed 
and the risk of COVID-19 increased. This is also 
a dilemma.

For patients with advanced solid tumors, the anxiety 
score was significantly higher than that of other patients. 
Many of those patients who received palliative chemother-
apy might have considered their cancers to be curative 
before the sudden interruption of chemotherapy. This clar-
ification of the misunderstanding that their chemotherapy 
would not offer any possibility of cure may have dashed 
their hopes and optimism, causing fear and panic (Table 
2). Physicians should clearly communicate the purpose of 
chemotherapy to advanced cancer patients before initiation 
since higher expectations will bring even greater disap-
pointment. This phenomenon appears to be very universal 
and deserves particular attention.21

Our results suggested that telephone counseling offers 
certain advantages and is associated with better counseling 
outcomes in some patients with anxiety, which indicated that 
timely and comprehensive phone psychological support can 
reduce potential psychological damage caused by the inter-
ruption of chemotherapy during the epidemic (Figure 1). 
However, telephone follow-ups also show a certain bias, 
such as patients being affected by the media publicity of 
COVID-19 at that time or the background of their education.

Of our patients, 60.3% said they were considering 
adding CAM to their oral chemotherapy or using CAM 
alone, but only a small number (25.9%) of them had 
informed or talked with their healthcare providers. The 
use of CAM mainly derived from an auto prescription 

Table 2 Logistic Regression Analysis of Univariate Characteristics

P value HR 95% CI

Low High

Gender 0.305 −2.042 0.645

Tumor location 0.038 −1.323 −0.039
Switch to oral chemotherapy 0.042 −3.278 −0.064

CAM 0.03 −2.737 −0.141

Advanced patients 0.001 1.176 2.098
Education 0.455 −0.429 0.193

Knowing the purpose of chemotherapy 0.013 0.184 1.542
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(74.1%), and most patients were not aware of the potential 
side effects. Some CAMs have undergone scientific eva-
luation and been found to be safe and effective; however, 
others have been found to be ineffective or possibly harm-
ful, still requiring the guidance of doctors.22 When asked 
whether they had a good understanding of the CAM they 
chose, they responded that they were uncertain whether 
they would benefit from the CAM. However, they 
believed that the CAM they chose would at least give 

them some sort of psychological comfort. As Herzberg 
once said, “While scientific medicine focuses on cures of 
diseases, CAM is concerned with helping us to heal 
ourselves.”

A switch from intravenous to provisional home-based 
oral chemotherapy is a feasible strategy. Telehealth or remote 
consults may be an option for patients checking in with 
healthcare providers. CAM may provide significant psycho-
logical support in such patients during this critical time. For 

Figure 1 Counseling outcomes in 10 non-oral chemotherapy lung cancer patients with high anxiety score. *P=0.001.
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advanced stage and incurable patients, physicians should 
improve patients’ understanding before chemotherapy to 
lower overoptimistic expectations, and earlier psychological 
intervention and assistance should be applied in such patients. 
It is difficult to predict when the next pandemic will occur or 
how severe it will be. Wherever and whenever a pandemic 
starts, everyone around the world is at risk. Our study recog-
nizes that, in the context of serious public health threats and 
public emergencies threatening the life of the nation, coun-
tries might provide mechanisms to facilitate equitable and 
prompt medical care to cancer patients who need it.

Conclusion
In this study, we focused on cancer patients whose 
chemotherapy treatment was interrupted due to the 
COVID-19 pandemic. In addition, alternative anti-cancer 
therapeutic strategies and patients’ mental status were 
assessed by telephone interview. We found that oral che-
motherapy or CAM could be alternative therapeutic meth-
ods during the pandemic. Further, anxiety was common in 
patients suffering advanced cancers, such as lung cancer, 
which indicated that more attention and mental support 
should be offered during this special period.
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