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Purpose: This study aimed to evaluate the health-related quality of life (HRQOL) of cancer patients receiving chemotherapy and 
identify associated factors affecting the HRQOL after the third wave of the COVID-19 pandemic in Vietnam.
Patients and Methods: Patients with solid cancers receiving chemotherapy at two oncology hospitals in Vietnam during April and 
May 2021 were included. The European Organisation for Research and Treatment of Cancer Core Quality of Life Questionnaire 
version 3 was used to measure the HRQOL. Three questions were asked to explore patients’ concern levels about contracting COVID- 
19, delaying chemotherapy, or not controlling cancer well. One question was used to explore whether patients were concerned about 
cancer progression or COVID-19 infection more, or equally, or had no concern about both. Multiple regression models were conducted 
to examine factors associated with the global health status (GHS) score.
Results: Of 270 included patients, mean (Standard deviation [SD]) GHS was 56.7 (20.8). Among the functional statuses, social 
functioning (SF) had the lowest score of 63.6 (29.2). The symptoms with the highest means were insomnia and fatigue, obtaining the 
score of 38.5 (31.7) and 37.3 (29.2), respectively. The mean of financial difficulties was 54.1 (32.2). In univariate analysis, high 
concerns about contracting COVID-19, delaying chemotherapy, not controlling cancer well, or more concern about either cancer or 
COVID-19 over the other were associated with worse GHS, physical functioning, emotional functioning, and SF. In multivariate 
analysis, those concerns and no income were significantly related to lower GHS scores besides the non-modifiable factors, such as 
female gender and some cancer types.
Conclusion: Patients at the high concern levels, or with more concern about either cancer or COVID-19 over the other had poorer 
HRQOL. Interventions to address the concerns are required to improve their HRQOL, particularly for women, those without income, 
or with some specific cancers.
Keywords: chemotherapy, COVID-19, EORTC QLQ-C30, quality of life, low economic status

Introduction
Cancer is an important cause of morbidity and mortality worldwide with an estimated 19.3 million new cases and 
10 million deaths from cancer in 2020.1 It is even projected to have 28.4 million new cases in 2040.1 While improving 
overall survival and disease-free survival have always been the primary focus of cancer treatment, health-related quality 
of life (HRQOL) is considered as one of the important outcomes. From patients’ perspective, many cancer patients prefer 
improving HRQOL rather than improving the length of life, and their current HRQOL could affect their choices of 
subsequent treatment.2 Clinicians also perceive HRQOL as important as survival when making the decision about cancer 
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patients’ treatment plans.3 Additionally, HRQOL can help predict the prognosis or decide on supportive treatment for 
cancer patients.4

HRQOL is a multidimensional construct evaluated by patients using aspects related to their health statuses, including 
physical, emotional, social, and cognitive functions, and symptoms and side effects of therapy.3 When severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) has spread globally, causing the coronavirus disease 2019 (COVID- 
19) pandemic, cancer patients’ HRQOL could have deteriorated because many aspects of their daily life and health 
statuses have been dramatically impacted.5 Importantly, studies have shown that cancer patients were more likely to be 
infected with COVID-19 because they seemed sicker, and had a higher mortality risk.6–8 Further, the fear for COVID-19 
and anxiety have indirectly impacted cancer patients’ psychological health.8,9

In reality, cancer patients receiving chemotherapy have to periodically visit the hospital either for a health check-up 
and/or receiving chemotherapy or other therapies. Their frequent hospital visits would increase the risk of COVID-19 
infection due to the higher rates of transmission at hospitals.10,11 Particularly, chemotherapy is commonly recognized as 
an immune-compromising treatment.8,12 Thus, patients on chemotherapy can struggle with the dilemma of continuing 
their chemotherapy but increasing the risk of infection or staying at home to delay their cancer treatments. Either choice 
could make them worried and affect their levels of HRQOL. Furthermore, chemotherapy is considered one of the most 
influential cancer treatments in terms of HRQOL (ie, positive and negative directions) through its effect of alleviating 
cancer symptoms or resulting adverse effects.13–15

Some studies have explored the influence of the COVID-19 pandemic on HRQOL among cancer patients in several 
countries.16–20 While the studies conducted in the Netherlands or Poland have demonstrated negative impacts of the 
COVID-19 pandemic on HRQOL,17,18 a study in Denmark by Jeppesen et al and another study by Kurzhals et al in 
Germany have shown preserved HRQOL.16,20 These HRQOL-related studies have been conducted in European countries 
with the mixed results due to their geographical variations in the rates of COVID-19 cases or different control approaches 
of local governments for the pandemic management. In contrast, no studies on the influence of COVID-19 on cancer 
patients’ HRQOL in Vietnam have been available yet.

In Vietnam, the reported number of COVID-19 cases from the beginning of the pandemic till April 2021 was 
relatively low (ie, 2631 confirmed cases including 910 cases in the third wave, and 35 death cases were reported, but 
none was reported in the third wave of the pandemic),21 as compared to that in other countries (eg, the European 
countries or nearby countries, such as Malaysia or Philippines, with thousands of new cases/week).22 At that time, 
a small number of the population (approximately 52,000 people), comprising people in the first priority groups, eg, 
health-care workers and front-line workers, were given the first COVID-19 vaccine shot.21 In contrast, cumulative 
15 million people have been placed under quarantine, in which infected people, those in direct contact with an 
infected person, or people from abroad were required to undergo a 14-day central quarantine. Other strict measure-
ments in response to the pandemic, including lockdown in some targeted communities and social distancing at the 
subnational level determined based on the local outbreak situation and risk assessment, have also been applied.21

At the time of the third wave of the COVID-19 pandemic in Vietnam, HRQOL of cancer patients receiving active 
chemotherapy treatments could be affected due to the concerns of local transmission and roll planning of strategies in policies 
responding to the pandemic among the not vaccinated population. Therefore, we conducted this study in Vietnam to evaluate 
the HRQOL of cancer patients receiving chemotherapy and examine the associations between HRQOL and socio- 
demographic factors, as well as concerns about COVID-19 infection or cancer-related problems, during the pandemic.

Methods
Study Design and Settings
A cross-sectional, observational study in two specialized oncology hospitals in Hanoi (the capital of Vietnam) during 
April and May 2021 was conducted. These two oncology hospitals served a high volume of patients for the residents in 
Hanoi and other northern provinces of Vietnam.
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Patients and Recruitment
During the study period, all cancer patients admitted to the aforementioned two hospitals for chemotherapy treatment 
represented the target population. Particularly, those who were diagnosed with solid tumors, admitted for systemic 
chemotherapy from the second cycle onwards, and aged 18-year-old and older were included. Those patients who were 
diagnosed with two concurrent cancers, had received other treatment modalities, such as targeted therapy, immunother-
apy, hormone therapy, and radiation therapy, between the prior chemotherapy cycle and the interview, refused to 
participate or did not have the ability to independently answer the questionnaires with paper and pen (eg, who cannot 
read and write in Vietnamese, or need family members’ help to answer, or have uncontrolled psychiatric disorders) were 
excluded from the analysis.

The following formula was used to calculate the sample size: N = Z1-α/2
2 SD2/d2,23 with type 1 error of 0.05 (ie, Z1-α/2 

is 1.96), the standard deviation (SD) of 24.2 according to the reference values supplied by the EORTC Quality of life 
group for cancer patients at all stages, and d, the absolute error, was decided at 5% of the reference mean (61.3).24 

Although a sample of 240 patients was required, we expanded it to 25% more expected samples to avoid the failure of 
data collection or missing data. Finally, 300 patients were expected for data collection.

During the COVID-19 pandemic, patients’ direct contact was restricted once a while, especially when certain levels 
of lockdown and social distancing were required in Vietnamese hospitals. Therefore, we tried to recruit as many patients 
as possible throughout the time allowed for patients to be contacted directly. Eventually, the study enrollment was 
stopped in May 2021 when new COVID-19 cases were reported in Hanoi, and the hospitals’ restriction for patient 
contact was applied.

Data Collection and Questionnaire
Patients who agreed to join the study were asked to complete a self-reported questionnaire with paper and pencil after 
they signed the informed consent. This study was approved by the Ethics Committee of Hanoi Oncology Hospital 
(Approval number: 43-QĐ/HĐĐĐ). The questionnaire included the demographic characteristics (eg, age, sex, marital 
status, education, occupation, monthly personal income, living areas, and insurance coverage), their quality of life using 
the EORTC QLQ-C30 version 3,25 and four questions regarding their concerns of COVID-19 and chemotherapy 
treatment. It took approximately 30 minutes to complete the whole questionnaire.

As for demographic characteristics, age was categorized into three groups: ≤40 years (young adults), more than 40–60 
years (middle-aged adults), and >60 years (older adults). For monthly personal income, patients were asked to choose 
among the levels of income, including no income, having an income of <5 million VND (approximately equivalent to 
220 USD), or having income from 5 million VND, with the cut-off point being decided based on the rounded up national 
minimum wage at the study time. Patients were asked about living in Hanoi city where the hospitals were located, or in 
other provinces.

As for patients’ quality of life, the EORTC QLQ-C30 version 3 in Vietnamese language was offered by the EORTC 
Quality of Life Group, where the items evaluate GHS, five functions (physical functioning [PF], role functioning [RF], 
emotional functioning [EF], cognitive functioning [CF], and social functioning [SF]), eight symptoms (fatigue, nausea 
and vomiting, pain, dyspnea, insomnia, appetite loss, constipation, and diarrhea), and financial difficulties. The scores 
ranged from 0 to 100, with the higher scores representing better global quality of life and functions but the worse 
symptoms and financial difficulties.26 These scores would be reported for the whole study population and compared 
across patients’ characteristics. The difference in GHS score of 4–10 points was considered minimally clinically 
relevant.27 The Cronbach’s alpha for multi-item scales (GHS, five functions, fatigue, pain, and nausea or vomiting) 
were calculated. The value of the GHS scale was 0.93, and those of the other functional and symptom scales ranged from 
0.76 to 0.89, except for CF (0.58) and SF (0.68).

Four questions were created by the research team after compiling the items from literature18,28–30 and the clinical 
experiences from hospital settings to understand patients’ concerns during the COVID-19 pandemic. The first three 
questions asked patients about how much they were concerned regarding the potential of contracting COVID-19, 
delaying their cancer treatment, and controlling cancer not well if their chemotherapy is delayed with five choices as 
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follows: 0 (no concern), 1 (slightly concerned), 2 (quite concerned), 3 (concerned), and 4 (very concerned). Choices 1 
and 2 were grouped as low concern category, and choices 3 and 4 were considered high concern category. The fourth 
question asked whether patients were concerned more about cancer progression or COVID-19 infection with the four 
following options: more concerned about cancer, more concerned about getting COVID-19, equally concerned, or not 
concerned at all (no concern). The face validity and content validity were performed by the research team before 
delivering the questionnaire at the practicing sites. Meanwhile, patients’ clinical characteristics, eg, cancer site, stage, the 
sequence of chemotherapy, and the previous cancer treatment, were also collected from the corresponding medical 
records.

Statistical Analysis
Descriptive statistics was used to describe patients’ socio-demographic, clinical data, quality of life scores, and 
concerns related to cancer treatment and/or the COVID-19 pandemic. The mean and SD were used for the continuous 
variables, and percentages/frequencies were used for categorical variables. The mean of GHS and functional scores 
was compared across patients’ socio-demographic characteristics, clinical characteristics, and levels of concerns using 
the independent samples t-test or a general linear model. Then, multiple linear regression models were performed 
with GHS as a dependent variable and factors with p values <0.15 in the univariate analysis as independent variables. 
The responses to the four COVID-19 pandemic-related questions were the individual independent variables used to 
explore their associations with GHS in the separate models because these factors might be correlated with one 
another. Multicollinearity among the variables in the multivariate models was explored based on variable inflation 
factors (VIFs). If VIF is greater than a common threshold of 5, specific management (ie, dropping a variable) would 
be decided based on related variables. The statistical significance was set at a two-sided p-value of <0.05 for the 
analysis.

Results
Patient Characteristics
Afterward, 296 copies of the questionnaires were delivered to patients who agreed to join the study. While 10 patients did 
not complete the entire questionnaire and 16 received other treatment during the previous cycles, finally, 270 participants 
were included in the data analysis. Of included patients, 51% aged 41–60 years (Table 1). Females accounted for roughly 
62% of patients, and nearly a half reported to have no income (46.7%). However, almost all patients (96.6%) had 
insurance covering their treatments for 80–100% of expenses.

The most common cancer was gastrointestinal cancer (34.1%), followed by breast cancer (22.2%) and lung cancer 
(21.1%). Patients with metastases and recurring diseases accounted for 25.9% and 24.8%, respectively, and those in the 
early stages and stage 3 accounted for 30.4% and 18.9%, respectively. Almost half of the patients received surgery before 
beginning chemotherapy (48.2%). As for the sequence of current chemotherapy, the distribution was similar in the 
different cycles of chemotherapy (<4 cycles, 4–6 cycles, >6 cycles, or did not know their cycle sequence).

The majority of enrolled patients were concerned about contracting COVID-19 (53.3%), delaying cancer treatment 
(64.8%), or not controlling cancer well (79.3%) to various extents. While 41.5% and 38.2% of the patients reported that 
they had equal concerns about cancer progression and acquiring COVID-19 or more concern about the former, 
respectively, relatively few patients reported that they had more concern about COVID-19 (8.9%) or had no concern 
about both cancer and COVID-19 (11.5%).

Health-Related Quality of Life According to EORTC QLQ-C30
As for EORTC-C30 scores, GHS had a mean (SD) of 56.7 (20.8), and individual functional scales from the lowest to 
highest (mean ± SD) were SF (63.6 ± 29.2), RF (71.3 ± 28.6), PF (78.7 ± 20.4), EF (79.4 ± 23.0), and CF (80.5 ± 21.3) 
(Table 2). Insomnia, fatigue, and loss of appetite were the symptoms that had the highest scores of 38.5 (31.7), 37.3 
(24.9) and 35.1 (30), respectively, while the score for diarrhea was at the lowest, 8.4 (19.4). The mean score for financial 
difficulties was 54.1 (32.2).
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Table 1 Patient Characteristics (N = 270)

Variables N (%)

Age (years)

≤40 37 13.7

40< age ≤60 138 51.1

>60 95 35.2

Gender

Male 103 38.2

Female 167 61.9

Marital status

Married 238 88.2

Single/divorced/widowed/separated 32 11.8

Educational status

Secondary school and below 159 58.9

High school and above 111 41.1

Area of residence

Hanoi City 137 50.7

Out of Hanoi 133 49.3

Occupation

Farmer 119 44.1

Retire/housewife 51 18.9

Employee 47 17.4

Merchant 45 16.7

No job 8 2.9

Monthly personal income

No income 126 46.7

Less than 5 million VND 81 30.0

5 million VND and above 63 23.3

Insurance coverage status

≤70% 9 3.4

80% 153 56.8

95% 35 13.0

100% 72 26.8

Stage

≤II 82 30.4

(Continued)
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Table 1 (Continued). 

Variables N (%)

III 51 18.9

IV (metastasis) 70 25.9

Recurrent 67 24.8

Tumor sites

Head and neck, and esophagus 27 10.0

Breast 60 22.2

Lung 57 21.1

Urinary/reproductive system 34 12.6

Gastrointestinal track 92 34.1

Previous treatment received

Chemotherapy only 73 27.0

Surgery 130 48.2

Radiotherapy 36 13.3

Surgery and radiotherapy 31 11.5

Sequence of chemotherapy

Less than 4 cycles 58 21.5

4–6 cycles 71 26.3

More than 6 cycles 74 27.4

Do not know 67 24.8

Levels of concern about contracting COVID-19

No concern 126 46.7

Slightly concerned 40 14.8

Quite concerned 43 15.9

Concerned 33 12.2

Very concerned 28 10.4

Levels of concern about delaying cancer treatment

No concern 95 35.2

Slightly concerned 43 15.9

Quite concerned 47 17.4

Concerned 49 18.2

Very concerned 36 13.3

Levels of concern about not controlling well cancer disease

No concern 56 20.7

(Continued)
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The Mean Difference in Health-Related Quality of Life Among Patients with Different 
Characteristics
In the univariate analysis, the mean GHS scores were significantly higher in males than that in females (p = 0.014), and 
among those who had personal income compared to those with no income (p = 0.020) (Table 3). Patients who were not 

Table 1 (Continued). 

Variables N (%)

Slightly concerned 33 12.2

Quite concerned 52 19.3

Concerned 71 26.3

Very concerned 58 21.5

Concern about cancer or contracting COVID-19 more

No concern 31 11.5

Cancer 103 38.2

Contracting COVID-19 24 8.9

Equal concerns 112 41.5

Table 2 The Mean Global Health Status, Functional and Symptom 
Scores (N = 270)

Scales Mean 95% CI SD

Global health status 56.7 54.2–59.2 20.8

Functional scales

Physical functioning 78.7 76.2–81.1 20.4

Role functioning 71.3 67.9–74.7 28.6

Emotional functioning 79.4 76.6–82.1 23.0

Cognitive functioning 80.5 77.9–83.0 21.3

Social functioning 63.6 60.1–67.1 29.2

Symptom scales

Fatigue 37.3 34.3–40.3 24.9

Nausea and vomiting 13.2 10.9–15.5 19.3

Pain 20.6 17.8–23.3 23.1

Dyspnea 13.3 10.8–15.9 21.2

Insomnia 38.5 34.7–42.3 31.7

Appetite loss 35.1 31.5–38.7 30

Constipation 13.5 10.9–16.0 21.2

Diarrhea 8.4 6.1–10.7 19.4

Financial difficulties 54.1 50.2–57.9 32.2

Abbreviations: CI, confidence interval; SD, standard deviation.
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Table 3 Comparison of Means of Global Health Status and Functional Scales According to Patient Characteristics and 
Concerns During the COVID-19 Pandemic (N = 270)

Variables GHS PF RF EF CF SF

Age

≤40 years 59.7 (22.8) 81.3 (16.3) 80.2 (26.9) 72.3 (19.4) 83.3 (18.8) 60.4 (25.6)

40<age≤60 years 56.1 (21.2) 78.2 (21.8) 71.4 (28.9) 77.8 (23.8) 78.3 (24.1) 61.4 (31.8)

>60 years 56.5 (19.5) 78.5 (19.9) 67.7 (28.4) 84.4 (22.3) 82.6 (17.3) 68.2 (26.1)

p 0.643 0.709 0.080 0.012 0.210 0.159

Gender

Male 60.7 (18.6) 82.2 (19.4) 73.0 (28.8) 85.5 (19.5) 84.6 (18.0) 66.5 (28.0)

Female 54.3 (21.7) 76.5 (20.7) 70.3 (28.6) 75.6 (24.2) 77.9 (22.8) 61.9 (29.8)

p 0.014 0.026 0.450 <0.001 0.008 0.206

Marital status

Married 57.6 (19.1) 76.5 (20.0) 76.6 (25.4) 79.4 (23.9) 79.7 (21.1) 62.9 (29.1)

Others# 56.6 (21.0) 79.0 (20.5) 70.6 (29.0) 79.4 (22.9) 80.5 (21.4) 63.9 (26.9)

p 0.812 0.506 0.226 0.991 0.820 0.732

Educational status

≤Secondary 55.9 (20.7) 78.7 (19.5) 72.6 (29.0) 81.8 (22.2) 80.3 (21.0) 66.4 (29.6)

≥High school 57.9 (20.9) 78.7 (21.8) 69.4 (28.1) 75.9 (23.7) 80.8 (21.8) 59.8 (28.3)

p 0.447 0.975 0.356 0.037 0.854 0.068

Area of residence

Hanoi City 56.0 (20.1) 79.8 (18.0) 71.3 (27.8) 84.7 (17.6) 80.2 (20.4) 68.1 (26.8)

Out of Hanoi 57.5 (21.5) 77.6 (22.7) 71.3 (29.5) 73.9 (26.4) 80.8 (22.3) 59.0 (30.8)

p 0.539 0.387 0.997 <0.001 0.801 0.010

Occupation

Employee 58.7 (18.2) 81.6 (19.4) 83.3 (22.5) 77.3 (21.1) 84.4 (20.4) 65.2 (27.8)

Merchant 60.0 (19.8) 81.6 (17.6) 71.9 (29.9) 80.4 (20.2) 82.6 (21.9) 61.9 (29.0)

Retire/housewife 59.6 (20.9) 75.3 (24.3) 65.7 (28.2) 78.8 (25.0) 80.1 (21.6) 67.0 (27.4)

Farmer 53.9 (22.1) 79.2 (19.5) 70.6 (28.9) 81.6 (22.0) 79.4 (20.1) 64.4 (29.5)

No job 51.0 (15.7) 59.2 (17.3) 43.8 (26.6) 57.3 (38.7) 64.6 (33.9) 31.3 (31.4)

p 0.248 0.029 0.001 0.060 0.147 0.026

Monthly personal income

No income 53.6 (21.9) 78.1 (21.2) 66.4 (30.8) 79.2 (24.2) 78.0 (22.2) 59.3 (30.5)

Having income 59.5 (19.4) 79.2 (19.8) 75.6 (26.0) 79.5 (21.9) 82.6 (20.4) 67.5 (27.5)

p 0.020 0.683 0.009 0.921 0.078 0.022

(Continued)
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Table 3 (Continued). 

Variables GHS PF RF EF CF SF

Stage of cancer

≤II 56.1 (22.0) 81.1 (19.1) 73.4 (26.7) 79.0 (23.4) 80.1 (21.2) 64.4 (28.1)

III 57.4 (19.0) 78.8 (18.7) 72.2 (27.4) 78.9 (25.0) 78.1 (22.2) 63.7 (29.9)

Metastasis 58.1 (19.9) 77.6 (23.0) 70.2 (28.4) 81.0 (20.8) 83.8 (18.8) 62.4 (28.0)

Recurrent 55.6 (21.9) 76.8 (20.5) 69.2 (32.3) 78.6 (23.4) 79.4 (23.2) 63.9 (31.6)

p 0.892 0.604 0.814 0.930 0.467 0.978

Cancer type

HN, Esophagus 54.6 (19.9) 82.0 (17.7) 75.9 (27.9) 77.8 (22.2) 79.6 (20.3) 64.8 (30.8)

Breast 51.5 (24.3) 73.8 (23.7) 67.2 (31.3) 72.2 (27.5) 74.2 (27.5) 50.8 (30.6)

Lung 57.3 (19.7) 76.7 (21.2) 69.9 (28.1) 84.4 (21.8) 83.3 (19.4) 65.2 (28.6)

U/Rep sys 63.2 (17.2) 81.0 (16.0) 75.0 (26.4) 79.4 (23.3) 82.8 (15.6) 71.6 (24.8)

GI track 58.0 (20.0) 81.3 (19.4) 72.1 (28.4) 81.4 (19.7) 82.2 (19.4) 67.8 (27.6)

p 0.101 0.156 0.612 0.051 0.116 0.003

Previous treatment received

CT only 56.3 (19.5) 78.2 (21.7) 71.9 (21.7) 79.1 (23.9) 80.6 (22.1) 61.4 (27.8)

Surgery 57.8 (21.0) 79.7 (19.2) 71.5 (28.6) 78.3 (23.1) 79.7 (22.3) 63.1 (30.1)

RT 58.8 (20.0) 77.4 (24.0) 71.3 (30.5) 84.7 (22.1) 83.3 (19.1) 72.2 (28.2)

Surgery and RT 51.1 (23.4) 77.2 (19.4) 68.8 (31.3) 78.2 (21.4) 80.1 (18.0) 61.3 (29.0)

p 0.393 0.882 0.965 0.514 0.848 0.286

Sequence of chemotherapy

< 4 cycles 53.9 (20.7) 76.9 (22.6) 66.4 (26.4) 76.1 (24.3) 77.9 (22.8) 60.6 (28.7)

4–6 cycles 57.6 (20.8) 77.9 (22.2) 73.2 (30.7) 77.1 (24.6) 82.2 (21.7) 62.0 (31.1)

> 6 cycles 59.1 (19.9) 82.5 (16.2) 75.2 (24.2) 84.8 (19.1) 82.0 (17.8) 67.3 (25.2)

Do not know 55.6 (21.9) 76.8 (20.5) 69.2 (32.3) 78.6 (23.4) 79.4 (23.2) 63.9 (31.6)

p 0.495 0.294 0.284 0.110 0.604 0.565

Concern about contracting COVID-19

No concern 59.7 (20.3) 82.3 (17.9) 74.3 (27.9) 87.1 (17.6) 83.5 (19.9) 71.2 (24.8)

Low concern 57.7 (18.2) 78.5 (18.8) 71.7 (28.5) 77.0 (20.9) 82.1 (17.8) 59.8 (31.4)

High concern 49.3 (23.5) 71.6 (25.2) 64.5 (29.6) 66.7 (28.8) 72.1 (26.1) 53.3 (30.6)

p 0.005 0.003 0.086 <0.001 0.002 <0.001

Concern about delaying cancer treatment

No concern 61.7 (22.6) 81.2 (20.4) 74.0 (30.8) 87.9 (19.2) 82.8 (20.7) 72.3 (28.8)

(Continued)
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concerned about either cancer or COVID-19 had a significantly higher GHS score than those who were concerned about 
either both or one of the issues (p = 0.015). In contrast, the GHS scores were significantly lower among those who were 
highly concerned about contracting COVID-19 (p = 0.005), delaying cancer treatment (p = 0.006), or not controlling 
cancer well (p < 0.001). As for the functional status, the lower score of EF was statistically associated with many socio- 
clinical factors (ie, age of ≤40 years, female gender, higher education, and living outside Hanoi), but CF was associated 
with female gender only. There were similar patterns of the associations between the lower scores of PF, EF, and SF with 
patients’ high concerns about COVID-19 and/or cancer chemotherapy treatment than the counterparts (all p < 0.05). 
Meanwhile, the mean RF scores were not significantly different among patients with different levels of concern, but those 
patients with high concern about contracting COVID-19 tended to have lower scores of CF than those with low concern 
level or no concern at all (p = 0.002). The associations of the socio-clinical factors and concerns with GHS and functional 
scores were also tested by non-parametric methods with almost similar findings (Supplementary Table S1).

Regarding the scores of symptoms and financial difficulties, higher scores of nausea and vomiting were statistically 
associated with many social demographic and clinical factors (eg, younger age, female gender, education level of high 
school and above, living outside Hanoi, working as an employee or merchant, or having <4 cycles of chemotherapy) (all 
p < 0.05) (Supplementary Table S2). Mean scores of insomnia were also higher among female patients and those living 
outside Hanoi but lower in those working as an employee or merchant (all p < 0.05). Meanwhile, patients who aged ≤60 
years, lived outside Hanoi, had no income, and suffered from breast cancer were statistically associated with more 
financial difficulties.

While all concerns were not significantly associated with dyspnea and insomnia, mostly the high concern levels 
showed significant relations with higher means of the remaining symptoms. Being more concerned about cancer 
progression over COVID-19 infection was also associated with significantly higher means of fatigue and appetite loss 
compared to the other groups (ie, more concern about COVID-19 infection, equal concern, or no concern). All the 

Table 3 (Continued). 

Variables GHS PF RF EF CF SF

Low concern 56.1 (18.1) 80.4 (16.3) 70.9 (25.0) 81.1 (17.7) 80.9 (20.1) 61.8 (25.1)

High concern 51.9 (20.3) 74.0 (23.5) 68.6 (29.7) 68.0 (27.1) 77.4 (23.1) 55.9 (31.2)

p 0.006 0.038 0.446 <0.001 0.237 <0.001

Concern about not controlling well cancer disease

No concern 63.5 (22.5) 81.2 (22.0) 74.1 (31.6) 89.0 (17.8) 82.7 (21.1) 73.5 (28.9)

Low concern 60.5 (17.8) 82.4 (16.9) 74.7 (26.2) 84.0 (18.5) 83.9 (19.1) 64.3 (28.4)

High concern 51.3 (20.6) 75.1 (21.3) 67.8 (28.6) 72.1 (25.3) 77.3 (22.4) 58.9 (28.9)

p <0.001 0.022 0.162 <0.001 0.055 0.007

Concern about cancer or contracting COVID-19

No concern 67.2 (21.1) 83.9 (20.4) 72.6 (33.5) 93.0 (12.2) 81.2 (18.6) 77.4 (22.6)

Cancer 53.6 (20.8) 74.2 (20.8) 67.5 (29.6) 75.9 (24.9) 78.5 (21.8) 57.6 (31.2)

COVID-19 58.0 (21.3) 79.7 (28.5) 70.8 (33.1) 80.6 (29.8) 83.3 (23.6) 66.0 (28.0)

Equal concerns 56.5 (19.9) 81.2 (17.2) 74.6 (25.5) 78.6 (20.6) 81.5 (21.1) 64.9 (27.9)

p 0.015 0.031 0.342 0.003 0.650 0.008

Notes: #Others include single, divorced, widowed, separated; p-values in bold are <0.05. 
Abbreviations: GHS, global health status; PF, physical functioning; RF, role functioning; EF, emotional functioning; CF, cognitive functioning; SF, social 
functioning; HN, head and neck; U/Rep sys, urinary/reproductive system; GI, gastrointestinal; CT, chemotherapy; RT, radiotherapy.
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concerns were associated with financial difficulties with the higher means in the higher concern levels or in patients 
concerned more about cancer progression than COVID-19 infection.

Multivariate Analysis Exploring the Factors Associated with GHS
In the multivariable linear regression models aiming to explore the associated factors with GHS, the four concerns about 
COVID-19 and/or cancer chemotherapies were tested one at a time for four models as follows: concern about contracting 
COVID-19 (model 1), concern about delaying chemotherapy because of COVID-19 (model 2), concern about not 
controlling cancer well if chemotherapy is delayed (model 3), and concern about cancer progression or contracting 
COVID-19 more (model 4) (Table 4). No collinearity was observed in these models. After controlling for other factors, 
female patients tended to have lower GHS scores, except for model 3 (p = 0.053), and those who had no personal income 
or were diagnosed with cancers other than that in the urinary/reproductive system tended to report poorer GHS (all p < 
0.05). Those patients who showed high concerns tended to have decremental GHS scores by 8.9, 9.1, and 11.5 points as 
compared to those who showed no concern in models 1, 2 and 3, respectively (p-values = 0.006, 0.004, and 0.001, 
respectively). Those patients who were concerned about either their cancer or infection of COVID-19 had points 
decreased by 10.9 or 14.0 than those who did not show any concern at all in model 4.

Discussion
This is the first study to describe HRQOL patterns among cancer patients receiving chemotherapy during the COVID-19 
pandemic in North Vietnam. Indeed, those patients who were concerned about contracting COVID-19, delaying cancer 
treatment due to the COVID-19 pandemic, and its negative impacts on cancer control tended to report poor scores of 
HRQOL.

The mean GHS measured by EORTC QLQ-C30 after the third wave of the COVID-19 pandemic in Vietnam in 
the current study was relatively low (56.7, SD = 20.8) on the scale of 100 for perfect health as compared with that 
reported among patients with all types and stages of cancer (61.3, SD = 24.2),24 or general population norm in 
Western countries (66.1, SD = 21.7).31 While 3.8 million new cases and 64,000 deaths due to COVID-19 globally in 
the last week of March 2021 were reported,32 the third COVID-19 wave in Vietnam was almost ended with a low 
volume of confirmed cases and without death cases.21 None of the enrolled patients in this study were ever infected 
with COVID-19. However, almost all people were not protected by the vaccines; thus, strict strategies, eg, central 
quarantine, social distancing or lockdown were applied.21 These might have led to patients’ fear, distress, financial 
difficulties, or other barriers to their daily life activities and cancer treatment process, which, therefore, might cause 
impaired HRQOL.

The negative influences of the pandemic on HRQOL were demonstrated through the negative associations of the 
concerns with GHS or functioning scores. In terms of GHS, the concerns related to their cancer and COVID-19 during 
the pandemic were significantly associated with their worse scores of GHS in both univariate and multivariate analyses. 
These findings were consistent with that in the prior studies.16,33 In this current study, those patients who were highly 
concerned about COVID-19 or cancer or showed more concern about either disease reported relatively lower scores of 
GHS by roughly 10 points, which was commonly assumed as clinically significant.27 Therefore, it is supposed that these 
patients’ HRQOL could be substantially improved if they were identified in advance and taken care of more efficiently 
during the pandemic.

In terms of functional status, the current study demonstrated that cancer patients with high concerns had lower EF and 
PF scores. While no evidence of the influence of the concerns on the PF was found, similar findings about EF have been 
demonstrated in previous studies, showing that the distress caused by the COVID-19 pandemic could negatively impair 
cancer patients’ EF scores.34,35 A wide spread of anxiety, distress, and deterioration in mental health during the COVID- 
19 pandemic was also observed in the general population.36 In comparison, cancer patients could show more concerns 
because they were more vulnerable to infections and might have a worse prognosis in case of infection.6–8 Those cancer 
patients on active treatment need to visit hospitals regularly to receive chemotherapy injections. In this case, they can not 
only exposure themselves to hospital settings with high transmission rates but also might result in an immune- 
compromised status due to the cytotoxic effects of chemotherapies.8,10–12 As a result, we assumed they were worried 
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Table 4 Multiple Linear Regression Analysis of Factors Associated with Global Health Status (N = 270)

Variables Model 1 Model 2 Model 3 Model 4

β (95% CI) p β (95% CI) p β (95% CI) p β (95% CI) p

Gender Male 1 1 1 1
Female −8.2 (−14.–−1.7) 0.013 −6.9 (−13.–−0.4) 0.036 −6.3 (−12.7–0.1) 0.053 −7.8 (−14.3–−1.4) 0.017

Income No income 1
Have income 4.9 (0.05–9.8) 0.048 6.4 (1.4–11.3) 0.011 6.3 (1.4–11.2) 0.013 5.8 (0.9–10.6) 0.020

Cancer sites
Urinary/reproductive 

system

1 1 1 1

Gastrointestinal track −8.6 (−16.7–−0.4) 0.039 −7.7 (−15.8–0.5) 0.065 −7.7 (−15.8–0.3) 0.059 −8.3 (−16.4–−0.1) 0.048
Breast −10.1 (−18.6–−1.6) 0.020 −10.0 (−18.5–−1.5) 0.021 −9.8 (−18.2–−1.4) 0.022 −11.3 (−19.8–−2.7) 0.010
Lung −11.9 (−21.3–−2.6) 0.013 −10.8 (−20.1–−1.4) 0.024 −10.3 (−19.6–−1.1) 0.029 −13.2 (−22.7–−3.8) 0.006
HN, and esophagus −16.6 (−27.9–−5.2) 0.004 −15.6 (−26.9–−4.3) 0.007 −13.3 (−24.6–−2.0) 0.021 −16.1 (−27.5–−4.8) 0.005

Concern about 

contracting COVID-19
No concern 1 / / / / / /
Low concern −1.1 (−6.8–4.6) 0.697
High concern −8.9 (−15.2–−2.6) 0.006

Concern about delaying 
cancer treatment

No concern / / 1 / / / /
Low concern −5.8 (−11.6–0.12) 0.055
High concern −9.1 (−15.2–−3.0) 0.004

Concern about not 
controlling well cancer

No concern / / / / 1 / /
Low concern −3.4 (−10.3–3.6) 0.343

High concern −11.5 (−18.1–−5.0) 0.001

Concern about cancer 

or contracting COVID- 

19
No concern / / / / / / 1
Cancer −10.9 (−19.2–−2.5) 0.011
Contracting COVID-19 −14.0 (−22.2–−5.8) 0.001
Equal concerns −10.3 (−21.1–0.5) 0.063

Note: / The variables were not used in the models; p-values in bold are <0.05. 
Abbreviations: CI, confidence interval; HN, head and neck.
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about the aforementioned uncertainty that could deteriorate their EF. All these findings highlighted the importance of 
emotional support for those cancer patients during the pandemic.

On the other hand, SF seemed to be influenced by the pandemic as well. The mean SF score was not only the 
lowest compared to other functions but also negatively associated with the concerns related to the pandemic. It is 
assumed that the worst scores of SF might be associated with the recommendations of not gathering or rigorous 
restrictions taken during the pandemic. Notably, several communities in the North of Vietnam were under lockdown 
before the study.21 A prior study has shown a significant decline in social function among breast cancer patients on 
active treatment in the Netherlands during the COVID-19 pandemic.35 Additionally, those patients with the concerns 
about COVID-19 had worse scores of SF in this study, indicating that their concerns might prevent them from social 
activities.

Given that the HRQOL was negatively associated with patients’ concerns about the COVID-19 pandemic, one 
potential explanation for the relatively low GHS score in this study could be that enrolled patients were of low 
socioeconomic status in a developing country (ie, Vietnam). In fact, the mean GHS in the current study was similar to 
that of Vietnamese cancer patients reported one year after cancer diagnosis in a study conducted in eight low- and 
middle-income countries in 2017.37 It was also comparable to the findings from the studies performed in other 
developing countries, including Malaysia (53.3, SD = 21.4), and Ethiopia (52.7, SD = 20.1), during the time without 
COVID-19.38,39 In contrast, such GHS score was lower than the reference score offered by EORTC group for cancer 
patients or that conducted in other countries with higher income, ie, Brazil, Germany, Denmark, or Italy, regardless of the 
presence of the COVID-19 pandemic.16,24,40,41 Moreover, recent studies exploring the impact of COVID-19 on cancer 
patients’ HRQOL have shown mixed results with the deterioration of overall quality of life in a study conducted in the 
Netherlands but preserved overall quality of life in studies in Denmark and Germany.16,17,20 Therefore, the influences of 
the pandemic seem uncertain, and poor HRQOL appeared to be linked to socioeconomic disparities rather than the 
COVID-19 pandemic alone.

The financial difficulties reported by patients in this study might also link to the associations between low economic 
status and poor GHS. The mean score of the financial difficulties in this study (54.1) was comparable with that in other 
developing country,39 and relatively higher than that in the developed countries (ranging from 5.8 to 19).16,41,42 

Especially, approximately half of the patients in this study reported having no income, which could be because they 
encountered severe symptoms of diseases or frequent treatments, which may prevent them from working. Another 
possibility could be that the COVID-19 pandemic resulted in more financial issues for the patients, similar to what it 
caused worldwide. These findings demonstrated a heavy economic burden of the study population, which could have led 
to impaired HRQOL. Indeed, this study revealed that no personal income was an independent factor associated with 
worse GHS. These findings were consistent with the previous studies conducted in Vietnam or eight Southeast Asian 
countries (including Vietnam), which found poor economic situations or financial difficulties of cancer patients as 
predictors for impaired HRQOL.37,43

Besides the economic problems or concerns during the COVID-19 pandemic, gender and cancer sites were identified 
as the associated factors, but not cancer stage, in which more advanced stages have been associated with poorer QOL in 
previous studies.44,45 The included patients could independently answer the questionnaire, suggesting that their health 
status could be similar between the advanced and early stages. Besides, cancer patients in Vietnam might have low health 
literacy and perceive cancer as a catastrophic disease regardless of the stages;46 therefore, they might be concerned about 
cancer of all stages similarly. The finding about gender was in line with the previous studies explaining that female 
cancer patients tended to have worse HRQOL.43,47 Female patients, in fact, seemed to be more worried during the 
pandemic.16,19 Therefore, more efforts should be taken to assist these patients in solving their concerns about cancer 
treatments during the COVID-19 pandemic to improve their HRQOL.

Patients in this study had the highest scores for insomnia and fatigue (38.5 and 37.3, respectively) when compared to 
the other symptoms. These findings were similar to that in the previous study regardless of high or low GHS scores.41,42 

These two symptoms were truly associated with the deterioration of GHS among cancer patients receiving 
chemotherapy.48–51 While the other common acute adverse events of chemotherapy, eg, nausea and vomiting, or diarrhea, 
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obtained relatively lower scores in this study, one of the explanations could be because patient interviews were at the 
beginning of a cycle of treatment when the side effects of the previous cycle had subsided.

Some limitations in this study should be acknowledged. First, it included individuals who visited the hospital for 
treatment following a COVID-19 out-break, which could comprise those who were more concerned about cancer treatment. 
Second, there was no available controlled data for the study population without the COVID-19 pandemic, and low 
socioeconomic status could be a reason for poor HRQOL. Therefore, poor HRQOL in this study could not be attributed 
to the pandemic. Nevertheless, the concerns about COVID-19 were the factors significantly associated with GHS, which was 
the objective of this study. If HRQOL before the pandemic was available, studies to compare HRQOL before and after the 
pandemic should be considered to ensure the impact of the pandemic on HRQOL. Third, the questions used to explore 
patients’ concerns were developed by the research team and considered as an individual item but not a scale (with a summary 
score for three or four questions), which could introduce bias. However, we could observe consistent patterns of associations 
between these concerns and GHS score in both univariate and multivariate analyses and the scores of functional scales in the 
univariate analysis. These may reflex the reliable associations between patients’ concerns and HRQOL.

Conclusion
As in other developing countries, the GHS of Vietnamese cancer patients receiving chemotherapy was low, and financial 
difficulties were high, particularly among patients with concerns about COVID-19 infection and cancer treatment. These 
concerns also had detrimental influences on physical, emotional, and social function scores. Therefore, interventions to address 
these concerns, such as patient counseling and education, should be introduced to promote HRQOL during the pandemic, 
especially for the more fragile patients, such as female patients, those with no income, or those with some specific types of 
cancer. Moreover, HRQOL should be measured more frequently or as a part of routine practice for it to be addressed timely.
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