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ABSTRACT
Cancer patients often face malnutrition, which negatively affects their response to cancer 
treatment. This study aims to analyze the effects of the COVID-19 pandemic on nutritional 
status and anxiety in cancer patients with different types and stages of cancer. This is a 
cross-sectional cohort study that includes 1,252 patients with varying cancer types from 17 
radiation oncology centers. The nutritional risk scores (NRS-2002) and coronavirus anxiety 
scale (CAS) scores of all patients were measured. NRS-2002 ≥ 3 and CAS ≥ 5 were accepted 
as values at risk. Of all patients, 15.3% had NRS-2002 ≥ 3. Breast cancer was the most prevalent 
cancer type (24.5%) with the lowest risk of nutrition (4.9%, p < 0.001). Nutritional risk was 
significantly higher in patients with gastrointestinal cancer, head and neck cancer, and lung 
cancer (p < 0.005) and in patients with stage IV disease (p < 0.001). High anxiety levels (CAS 
≥ 5) were significantly related to voluntary avoidance and clinical postponement of hospital 
visits due to the pandemic (p < 0.001), while clinical postponement was particularly frequent 
among patients with NRS-2002 < 3 (p = 0.0021). Fear and anxiety in cancer patients with 
COVID-19 cause hesitations in visiting hospitals, leading to disrupted primary and nutritional 
treatments. Thus, nutritional monitoring and treatment monitoring of cancer patients are 
crucial during and after radiotherapy.

Introduction

Cancer patients are prone to COVID-19 not only due 
to treatment-related immunosuppression but also due 
to patient- or disease-related factors, such as age, 
comorbidities, or malnutrition. Moreover, the severity 

and mortality of COVID-19 are higher among cancer 
patients (1–5).

During this period, the risk of COVID-19 infection 
has caused fear and anxiety in many patients, as they 
are unwilling to attend their treatment or follow-up 
sessions, often leaving their treatment schedules 
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incomplete (6). Dealing with an outbreak while con-
tinuing treatment and follow-up requires strict rules. 
Clinics have preferred to act individually regarding 
treatment or follow-up decisions to reduce the work-
load and risk of contamination (7–10); thus, physi-
cians were unable to analyze large cohorts of cancer 
patients to better understand the course of COVID-19.

In addition to primary cancer treatments, such as 
surgery, radiotherapy, or chemotherapy, other treat-
ments that would increase the compliance and efficacy 
of the primary treatment may have been overlooked 
during this period. Cancer cachexia is a syndrome 
characterized by progressive, involuntary weight loss. 
Malnutrition is of prognostic significance in cancer 
patients and for any given tumor type that has a 
shorter survival duration in patients with malnutrition 
(11, 12). Therefore, regular nutritional follow-up and 
providing nutritional support without delay are of great 
importance to cancer patients (13–15).

Measuring the anxiety levels and nutritional status 
of cancer patients is crucial to observing the negative 
effects of an outbreak. The purpose of this multicenter 
cohort study is to evaluate the nutritional status and 
anxiety levels of cancer patients referred to radiother-
apy clinics for treatment or follow-up during the 
COVID-19 outbreak in Turkey.

Materials and Methods

Study Design

This is a Turkish observational multicenter cohort study 
conducted at 17 radiotherapy centers to evaluate the 
relationship between nutritional risk scores (NRS)-2002, 
coronavirus anxiety scale (CAS) scores, and two survey 
questions measuring the negative effects of COVID-19 
on hospital visits between various subgroups. NRS-2002 
and CAS were measured via conventional surveys of 
cancer patients visiting the hospital for treatment or 
follow-up. Both tests had previously been validated in 
adult Turkish patients (16, 17). Furthermore, to evaluate 
if a patient’s appointment was canceled voluntarily or 
by the clinic, we asked the two following “Yes/No” 
questions: “Have you voluntarily canceled or delayed 
your hospital visit over the last 4 mo, during the 
COVID-19 pandemic?” and “Has your hospital visit 
been postponed by the clinic over the last 4 mo, during 
the COVID-19 pandemic?”

Patients

Between August 1, and October 1, 2020, a total of 
1,252 patients with histologically confirmed solid 

malignant tumors who were informed and who agreed 
to participate were enrolled consecutively. The inclusion 
criteria were as follows: patients with a cancer diagnosis 
of any stage (metastatic/nonmetastatic), undergoing 
radiotherapy or follow-up, able to read/speak Turkish 
and understand/answer the questionnaires, and with 
an age over 18 years. Patients with COVID-19 and 
those who were unable to understand or answer the 
questionnaires were excluded from the study. Anxiety 
level and nutritional risk status were evaluated accord-
ing to cancer type, gender, age (< 65 vs. ≥ 65), and 
reason for referral (treatment vs. follow-up).

Qualitative Variables

The clinician responsible for the study in each clinic 
interviewed the participants about CAS, NRS-2002, 
and the two “Yes/No” questions. Demographic data 
(age, sex, tumor type, stage, etc.) were obtained from 
the patient records. The CAS is a 5-item scale with 
robust reliability (alpha: 0.93) and validity based on 
a study conducted in 775 adults. Patients with CAS 
scores ≥ 5 were considered to be at risk of high anx-
iety (17).

Patients with NRS-2002 ≥ 3 were considered at risk 
of malnutrition, indicating the necessity of nutrition 
assessment. We analyzed the effects of age, tumor 
type and stage, reason for referral (treatment vs. 
follow-up), NRS-2002 and CAS scores, and the two 
“Yes/No” questions, which are stated above, on hos-
pital visits. The distribution of cancer types was also 
evaluated in terms of CAS and NRS-2002. The dis-
tribution of CAS and NRS-2002 scores was compared 
with the answers to the two “Yes/No” questions.

Statistical Methods

Statistical tests and analyses were conducted using 
IBM SPSS Statistics for Windows v20.0 software (IBM 
Corp., Armonk, NY, US). The distribution of quan-
titative data was evaluated using the Shapiro–Wilk 
normality test. The Kruskal–Wallis and Mann–Whitney 
U tests were used for non-parametric independent 
datasets. The chi-squared test was used for 
cross-tabulation of qualitative datasets consisting of ≥ 
5 samples. Fisher’s exact test was used for exact 
cross-tabulation for < 5 samples. The level of statis-
tical significance was accepted as p < 0.05.

Ethical Approval

The study was approved by the Research Ethics 
Committee of Trakya University and by the Ministry 
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of Health National Commission for COVID-19, with 
the decision numbered 13/52, dated 08/24/2020. All 
patients were informed about the study in accordance 
with Turkish regulatory laws, and those who did not 
accept the use of clinical data were excluded.

Results

Participants

A total of 1,252 patients were included in the demo-
graphic analysis. Cancer staging information was not 
available for 155 patients (12.4%); thus, the distribu-
tion of cancer stages and stage-based NRS distribution 
analyses were performed on the remaining 1,097 
patients. Moreover, the answers to the aforementioned 
“Yes/No” questions were missing in two patients 
(0.2%). Thus, the NRS and CAS distribution analyses, 
together with the distribution of follow-up vs. treat-
ment patients according to those “Yes/No” questions, 
were performed on the remaining 1,250 patients. 
Hence, the denominator was different for the different 
outcomes analyzed.

Descriptive Data

This study included 1,252 patients with different types 
and stages of cancer. The mean age of the whole 
sample was 59 years (range: 18–93 years). A total of 
664 (53.0%) patients were male, and 588 (47.0%) were 
female. A total of 846 (67.6%) patients were referred 
to hospitals for treatment, and 406 (32.4%) were 
referred for follow-up.

Main Results

Of the study cohort, 16.3% voluntarily avoided their 
appointments, while 17.8% had their appointments 
postponed by the clinic due to workload (tables 1a 
and 1b). Voluntarily avoidance of appointments was 
significantly higher in men than in woman (18.7% vs 
13.6%, respectively; p = 0.015). A significant majority 
of patients (20.0% for treatment vs. 5.7% for follow-up) 
had NRS-2002 ≥ 3 (p < 0.001) (Table 1a). The 
NRS-2002 ≥ 3 was significantly higher in males than 
in females (18.8% vs 11.4%, respectively; p < 0.001). 
Most patients who voluntarily avoided their clinic 
appointments (54.9% for avoided vs. 28.0% for not 
avoided) were follow-up patients (p < 0.001) (Table 2). 
Likewise, a significant majority of patients whose 
appointments were postponed by the clinic (74.0% 
for postponed vs. 23.4% for not postponed) were 
follow-up patients (p < 0.001) (Table 2).

According to the NRS results, we found no cor-
relation between NRS-2002 and voluntary avoidance 
of appointments (p = 0.179). A significant proportion 
of patients whose appointments were not postponed 
by the clinic within the last four months (16.5% not 
postponed vs. 10.3% postponed) had NRS-2002 ≥ 3 
(p = 0.021) (Table 1a).

According to CAS results, most of the patients who 
voluntarily avoided their appointments (23.0% for 
avoided vs. 4.2% for not avoided) or had their 
appointments postponed by the clinic (17.0% for post-
poned vs. 5.2% for not postponed) had CAS ≥ 5 
(p < 0.001 for both). Males had a significantly higher 
CAS ≥ 5 than females (9.6% vs 4.6%, respectively; 

Table 1.  NRS status according to appointment status and purpose of referral.
Appointment status Answer NRS < 3, n (%) NRS ≥ 3, n (%) Total, n (%) P value*

Voluntary avoidance Yes 179 (87.8) 25 (12.2) 204 (16.3) 0.179
No 879 (84.0) 167 (16.0) 1046 (83.7)

Clinical postponement Yes 200 (89.7) 23 (10.3) 223 (17.8) 0.021
No 858 (83.5) 169 (16.5) 1027 (82.1)

Purpose of referral Follow-up 383 (94.3) 23 (5.7) 406 (32.4) < 0.001
Treatment 677 (80.0) 169 (20.0) 846 (67.6)

NRS, Nutritional risk score.
*Chi-squared test.

Table 1b.  CAS status according to appointment status and purpose of referral.
Appointment status Answer CAS < 5, n (%) CAS ≥ 5, n (%) Total, n (%) P value*

Voluntary avoidance Yes 157 (77.0) 47 (23.0) 204 (16.3) < 0.001
No 1002 (95.8) 44 (4.2) 1046 (83.7)

Clinical postponement Yes 185 (83.0) 32 (17.0) 223 (17.8) < 0.001
No 974 (94.8) 20 (5.2) 1027 (82.1)

Purpose of referral Follow-up 345 (85.0) 61 (15.0) 406 (32.4) < 0.001
Treatment 816 (96.5) 30 (3.5) 846 (67.6)

CAS, Coronavirus anxiety scale.
*Chi-squared test.
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p = 0.001). A significant majority of patients who were 
referred for follow-up (15.0% for follow-up vs. 3.5% 
for treatment) had CAS ≥ 5 (p < 0.001) as well 
(Table 1b).

In terms of NRS-2002 distributions among treat-
ment and follow-up patients, a significant proportion 
of the treatment patients (23.9% for treatment vs. 
2.7% for follow-up in voluntary avoidance and 32.8% 
for treatment vs. 2.4% for follow-up in clinical post-
ponement) showed NRS-2002 ≥ 3 (p < 0.001) (Table 3).

Distribution of NRS-2002 according to Cancer 
Type

The distribution of cancer types and stages is indi-
cated in Table 4a. Moreover, Figure 1 shows that the 
prevalence of NRS-2002 ≥ 3 was significantly higher 
in patients aged ≥ 65 years (p < 0.001). The most com-
mon cancer type was breast cancer (24.5%), followed 
by lung cancer (16.3%), head and neck cancer (12.6%), 
and gastrointestinal cancer (9.3%) (Table 4a). In terms 
of NRS-2002, 15.3% of radiation oncology outpatients 
were at risk of malnutrition (score ≥ 3), indicating 
that one out of every six oncology patients required 
nutritional intervention. However, considering the 
patients on treatment, 20% showed NRS-2002 ≥ 3. This 
rate was even higher in patients with gastrointestinal 
cancer, head and neck cancer, or lung cancer, as one 
out of every 3–4 patients needed nutritional support. 
The highest malnutrition risk was observed in gas-
trointestinal cancers (27.6%), followed by head and 
neck cancer (22.2%), and lung cancer (21.6%) 
(Table 4b).

Distribution of NRS-2002 and CAS according to 
Cancer Stages

The distribution of cancer stages according to cancer 
type is indicated in Table 4a. NRS-2002 scores were 

significantly higher in stage IV patients (23.7%, and 
mean rank score of 623.2) compared to all other 
stages (12.9%, mean rank score of 525.7, p < 0.001). 
Our results showed a directly proportional increase 
between the number of patients with NRS-2002 ≥ 3 
and tumor stages, as there were no patients for stage 
0, 25 (10.7) patients for stage I, 28 (14.7) patients for 
stage II, 55 (13.5) patients for stage III, and 62 (23.7) 
patients for stage IV (p < 0.001) (Table 4c).

The number of patients with CAS score ≥ 5 was 
significantly higher in high-stage tumors, as there 
were 2 patients (2.3%) for stage 0, 18 (20.9%) for 
stage I, 20 (23.3%) for stage II, 27 (31.4%) for stage 
III, and 19 (22.1%) for stage IV (p = 0.041). In addi-
tion, patients with head and neck cancer, lung cancer, 
and urogenital cancer showed a significantly higher 
prevalence for CAS ≥ 5 scores (p < 0.001).

Distribution of NRS-2002 Scores in Treatment and 
Follow-up Patients

A significantly higher proportion of patients with 
head and neck or gastrointestinal cancer who were 
referred for treatment had NRS-2002 ≥ 3 compared 
to those who were referred for follow-up (34.1% vs. 
8.2% for head and neck cancer, 32.3% vs. 5% for 
gastrointestinal cancer, 18.5% vs. 3.9% for urogenital 
cancer, and 20.0% vs. 5.7% for all cancer types, 
respectively). Those who were referred for follow-up 
mostly had NRS-2002 < 3 compared to those who 
were referred for treatment (91.8% vs. 65.9%; p < 0.001 
for head and neck cancer, 95% vs. 67.7%; p = 0.012 
for gastrointestinal cancer, 96.1% vs. 81.5%; p = 0.005 
for urogenital cancer, and 94.3% vs. 80.0% for all 
cancer types, respectively; p < 0.001). We determined 
no significant correlation between the purpose of 
referral and NRS-2002 status among patients with 
breast or lung cancer (p = 0.055 and p = 0.171, respec-
tively) (Table 5).

Table 2. A ppointment status of patients according to purpose of referral.
Appointment Status Answer Follow-up Treatment P value*

Voluntary avoidance Yes 112 (54.9) 92 (45.1) < 0.001
No 293 (28.0) 753 (72.0)

Clinical postponement Yes 165 (74.0) 58 (26.0) < 0.001
No 240 (23.4) 787 (76.6)

Table 3.  NRS distributions among follow-up and treatment patients according to appointment status.
Appointment status Follow-up Follow-up + NRS ≥ 3 Treatment Treatment + NRS ≥ 3 P value**

Voluntary avoidance 112 (54.9) 3 (2.7) 92 (45.1) 22 (23.9) < 0.001
Clinical postponement 165 (74.0) 4 (2.4) 58 (26.0) 19 (32.8) < 0.001

NRS, Nutritional risk score.
**Fisher’s exact test.
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Discussion

Of our 1,252 patients, 16.4% voluntarily avoided their 
appointments, and 17.8% had their appointments post-
poned by the clinic due to workload. Most of the 
patients in our sample had NRS-2002 ≥ 3. Both the 
clinical postponement and voluntary avoidance groups 
consisted mostly of follow-up patients. There was no 
correlation between NRS-2002 and voluntary avoid-
ance of appointments. A significant portion of the 
patients who voluntarily avoided their appointments 
or had their appointments postponed by the clinic 
had CAS ≥ 5. Lastly, most treatment patients showed 
NRS-2002 ≥ 3.

Figure 1. D istribution of patients aged <65 and ≥65 years 
according to NRS threshold.

Table 4. D istribution of cancer types and stages.
Cancer type All, n (%)† Stage 0, n (%) Stage I, n (%) Stage II, n (%) Stage III, n (%) Stage IV, n (%)

Lung 204 (16.3) 0 (0.0) 17 (8.3) 20 (9.8) 66 (32.4) 89 (43.6)
Head and neck 158 (12.6) 1 (<0.1) 24 (15.2) 22 (13.9) 66 (41.8) 17 (10.8)
Gastrointestinal 116 (9.3) 0 (0.0) 5 (4.3) 22 (19.0) 57 (49.1) 31 (26.7)
Breast 307 (24.5) 3 (0.1) 86 (28.0) 37 (12.1) 119 (38.8) 40 (13.0)
Urogenital 158 (12.6) 0 (0.0) 44 (27.9) 31 (19.6) 47 (29.8) 30 (19.0)
Gynecologic 69 (5.5) 0 (0.0) 27 (39.1) 12 (17.4) 22 (31.9) 6 (8.7)
Lymphoma 19 (1.5) 0 (0.0) 5 (26.3) 8 (42.1) 1 (5.3) 0 (0.0)
Other 221 (17.7) 1 (0.1) 26 (11.8) 38 (17.2) 28 (12.7) 49 (22.2)
All types 1252 (100.0) 5 (<0.1) 234 (18.7) 190 (15.2) 406 (32.4) 262 (20.9)

NRS, Nutritional risk score.
†includes relapsed tumors and tumors with unspecified stage.

Table 4b. D istribution of NRS status according to cancer types.
Cancer type NRS < 3, n (%) NRS ≥ 3, n (%) Total, n (%) P value† P value††

Lung 160 (78.4) 44 (21.6) 204 (16.3) 0.007 vs HN: 0.894
Head and neck 123 (77.9) 35 (22.2) 158 (12.6) 0.011 vs GI: 0.301
Gastrointestinal 84 (72.4) 32 (27.6) 116 (9.3) < 0.001 vs lung: 0.224
Breast 292 (95.1) 15 (4.9) 307 (24.5) < 0.001
Urogenital 140 (88.6) 18 (11.4) 158 (12.6) 0.141
Gynecologic 55 (79.7) 14 (20.3) 69 (5.5) 0.240
Lymphoma 15 (79.0) 4 (21.0) 19 (1.5) 0.486
Other 191 (86.4) 30 (13.6) 221 (17.7) 0.423
All types 1060 (84.7) 192 (15.3) 1252 (100.0)

NRS, Nutritional risk score.
HN, Head and neck tumor.
GI, Gastrointestinal tumor.
†one cancer type vs. all other cancer types.
††one cancer type vs. one other cancer type.

Table 4c. D istribution of NRS status according to cancer stages.

Cancer stage NRS < 3, n (%) NRS ≥ 3, n (%) NRS score mean rank

P value

NRS < 3 vs NRS ≥ 3 NRS Score

0 5 (100.0) 0 (0.0) 400.3 0.001† < 0.001††

I 209 (89.3) 25 (10.7) 503.2
II 162 (85.3) 28 (14.7) 489.9
III 351 (86.5) 55 (13.5) 557.0
IV 200 (76.3) 62 (23.7) 623.2
IV vs < IV 200 (76.3) vs 727 

(87.1)
62 (23.7) vs 108 

(12.9)
623.2 vs 525.7 < 0.001† < 0.001††

NRS, Nutritional risk score.
†Chi-squared test.
††Kruskal–Wallis test.
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Like all segments of society, cancer patients have 
been adversely affected by the COVID-19 pandemic. 
Treatments and follow-up visits have been delayed 
due to the risk of contamination, and new treatment 
strategies aimed at lowering the risk have been devel-
oped (18). It is well known that nutritional support 
is an essential part of cancer treatment, and poor 
nutritional status negatively affects treatment response 
by disrupting compliance with treatment (11, 12). 
Proper nutritional screening is crucial in cancer 
patients, and it has already been included as a stan-
dard procedure in oncology units.

The COVID-19 outbreak caused fear, anxiety, and 
depression in cancer patients. A study from China 
reported that during the COVID-19 outbreak, patients 
reported adverse psychiatric symptoms, with the high-
est percentages accounting for depression and anxiety 
(19). It is generally assumed that cancer patients may 
be at an increased risk of severe COVID-19 (17). 
Previous studies have demonstrated the potential 
impact  of  COVID-19-related anxiety on 
decision-making processes, such as refusal of surgery 
(20) and postponement of radiotherapy or chemo-
therapy (6). Moreover, clinics have postponed appoint-
ments, reducing the number of outpatients and thus 
preventing the risk of contamination (21). Therefore, 
the importance of evaluating virus-related anxiety in 
cancer patients has increased. CAS is the first pub-
lished mental health screening tool to identify indi-
viduals with functional impairment due to COVID-19 
(22). The author used an optimal CAS cut score of 
nine to separate patients with dysfunctional anxiety 
from those who were not anxious (90% sensitivity 

and 85% specificity). In a later investigation, Lee 
et  al. validated these findings (23). However, Lee 
discovered that the CAS cut score ≥ 9 gave a sensi-
tivity of 53%, which was considerably below the 90% 
value stated in the initial CAS experiment when he 
did another replication analysis of CAS utilized in a 
later study. To achieve a sensitivity rate of 71% and 
a specificity rate of 74%, the CAS cut score needed 
to be reduced to 5. According to the Lee, the initial 
CAS study included only participants who were anx-
ious about the coronavirus, whereas the latter analysis 
included both people with and without anxiety. As 
a result, he suggested that current CAS users consider 
decreasing the cut score to five when evaluating the 
general population (24). A subsequent investigation 
in which no cut score was used validated CAS for 
the Turkish population (17). Therefore, we decided 
to use CAS with a cut score ≥ 5 for anxiety assess-
ment in our study for the first time in the Turkish 
population.

Previous research has reported that uncontrolled 
malignancy is an independent risk factor for severe 
COVID-19 (25). We observed that the number of 
patients with CAS ≥ 5 was significantly higher in 
high-stage tumors (p = 0.041). It could be hypothesized 
that patients with advanced disease were either more 
afraid of viral contamination or more concerned about 
uncertainties regarding treatment processes.

We added two “Yes/No” questions to the current 
study to evaluate the pressure of the current pan-
demic on visits to radiation oncology clinics. A sig-
nificant majority of our patients who were referred 
for follow-up had CAS ≥ 5 (p < 0.001). This may be 

Table 5. D istribution of lung, head and neck, gastrointestinal and breast cancer patients according to purpose of referral and 
NRS status.
Cancer Type Purpose of referral NRS < 3, n (%) NRS ≥ 3, n (%) Total P value

Lung Follow-up 30 (88.2) 4 (11.8) 34 (16.7) 0.171*
Treatment 130 (76.5) 40 (23.5) 170 (83.3)

Head and neck Follow-up 67 (91.8) 6 (8.2) 73 (46.2) < 0.001*
Treatment 56 (65.9) 29 (34.1) 85 (53.8)

Gastrointestinal Follow-up 19 (95.0) 1 (5.0) 20 (17.2) 0.012*
Treatment 65 (67.7) 31 (32.3) 96 (82.8)

Breast Follow-up 115 (98.3) 2 (1.7) 117 (38.1) 0.055*
Treatment 177 (93.2) 13 (6.8) 190 (61.9)

Urogenital Follow-up 74 (96.1) 3 (3.9) 77 (48.7) 0.005*
Treatment 66 (81.5) 15 (18.5) 81 (51.3)

Gynecologic Follow-up 13 (86.7) 2 (13.3) 15 (21.7) 0.507*
Treatment 42 (77.8) 12 (22.2) 54 (78.3)

Lymphoma Follow-up 0 0 0 (0) NA
Treatment 15 (78.9) 4 (21.1) 19 (100)

Other Follow-up 65 (92.9) 5 (7.1) 70 (31.7) 0.061*
Treatment 126 (83.4) 25 (16.6) 151 (68.3)

All types Follow-up 383 (94.3) 23 (5.7) 406 (32.4) < 0.001*
Treatment 677 (80.0) 169 (20.0) 846 (67.6)

NRS, Nutritional risk score.
*Fisher’s exact test.
Significant P values and descriptive statistics belonging to the purpose of referral group with significantly higher NRS were written as bold for each 

cancer type.
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due to a reluctance to visit hospitals. As expected, 
most patients who voluntarily avoided their clinic 
appointments (23.0% for avoided vs. 4.2% for not 
avoided) had CAS ≥ 5 (p < 0.001). One can conclude 
that patients who voluntarily avoided their clinic 
appointments felt more anxious about COVID-19, as 
its prognosis in cancer patients is poor, regardless of 
being on active anticancer treatment.

Considering the “Yes/No” questions indicative of 
clinical postponement, a vast majority of our patients 
who answered “Yes” (17%) had higher CAS scores 
compared to those who answered “No” (5.2%, 
p < 0.001). Patients may have felt anxious due to con-
cerns about the course of their disease if their treat-
ments were postponed involuntarily.

This study showed that treatment delays—whether 
voluntary or involuntary—affected nutritional status 
negatively. However, delays in follow-ups did not 
affect nutritional status. This could be due to the 
ongoing nutritional treatment in some of the follow-up 
patients and the lack of nutritional risk in the rest. 
The Turkish Society of Radiation Oncology has pro-
posed that treatments should continue (with appro-
priate modifications) during the outbreak with 
high-level precautions for both patients and health 
care professionals. The most important indicator of 
this fact was that clinics did not postpone the treat-
ment of patients with NRS-2002 ≥ 3 (p = 0.021). 
Furthermore, a significantly higher proportion of the 
treatment patients whose appointments were not post-
poned due to COVID-19 had NRS-2002 ≥ 3 (p < 0.001) 
(Table 1a).

A significant number of our patients who were 
referred to radiation oncology clinics had nutritional 
disorders, and the prevalence of nutritional risk was 
higher in some types of cancer. Moreover, within the 
framework of social events that cause fear and anxiety 
in patients and health care professionals, such as the 
COVID-19 pandemic, nutritional evaluation, which is 
an important component of primary cancer treatment, 
was emphasized.

Many factors associated with tumor and cancer 
treatment (e.g., anorexia, dysphagia, obstruction, diar-
rhea, vomiting, etc.) and the host’s response to the 
tumor (inflammation) contribute to malnutrition. 
Dewys et  al. showed that malnutrition ranged from 
31% to 87%, depending on the tumor site and stage, 
with the highest frequencies observed in patients with 
aerodigestive tract cancer or more advanced disease 
(26). Similar to the current study, Muscaritoli et  al. 
showed that, based on the site of the primary tumor, 
patients with gastroesophageal, pancreatic, head and 
neck, and lung cancer undergoing oncological 

treatment had the highest frequency of malnutrition, 
while those with breast cancer were least likely to be 
malnourished (27). Hébuterne et  al. reported the prev-
alence of malnutrition to be 27.7% in outpatients (28). 
In the present study, the malnutrition rate was 20% 
in all patients who applied for treatment, whereas it 
was higher in patients with head and neck cancer 
(34%), gastrointestinal cancer (32%), and lung cancer 
(23.5%). Furthermore, significantly higher NRS-2002 
scores were observed in all stage IV cancer patients 
compared to the other stages (23.7% vs. 12.9%, 
p < 0.001). Therefore, based on these results, patients 
diagnosed with gastrointestinal cancer, head and neck 
cancer, and lung cancer, as well as metastatic disease, 
carry a particularly high nutritional risk, and it is of 
utmost importance to perform appropriate nutritional 
assessment, treatment, and follow-up in these patient 
groups. The higher nutritional risk in patients with 
gastrointestinal cancer and head and neck cancer has 
been steadily mentioned in previous studies. Wan 
et  al. stated in a systematic review that 19–68.75% of 
patients following gastrointestinal surgery suffer from 
malnutrition (29). Furthermore, Roshanmehr et  al. 
discovered that the dietary state of gastrointestinal 
cancer patients has an intentional impact on their 
long-term prognoses and quality of life (30).

In our study, a significantly higher proportion of 
patients with head and neck cancer and gastrointes-
tinal cancer who were referred for treatment had 
NRS-2002 ≥ 3 compared to those who were referred 
for follow-up (34.1% vs. 8.2%; p < 0.001 and 32.3% 
vs. 5.0%; p = 0.012, respectively). This result may be 
due to the side effects of radiotherapy and/or che-
motherapy, or it can be explained by the fact that 
follow-up patients already receive nutritional treat-
ment as regulated. Interestingly, there was no cor-
relation between NRS-2002 and the purpose of 
referral in lung cancer patients (p = 0.171). In lung 
cancer, one of the causes of malnutrition is inflam-
mation, and malnutrition status may not improve 
with nutritional intervention related to inflammation 
(31). Another reason may be that 43.6% of lung can-
cer patients had stage IV tumors.

In our study, male gender was found to be a sig-
nificant determinant in greater NRS-2002, CAS, and 
voluntarily avoidance of appointments. In several 
tumors, male gender has an important influence in 
the incidence, prognosis, and death. In the United 
States, between 2009 and 2013, the incidence of cancer 
was around 20% higher in males than in women, 
while the fatality rate was 40% higher in men (32). 
As a result, it’s possible that during the COVID-19 
epidemic, male cancer patients were more prone to 
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nutritional issues and anxiety than female cancer 
patients. Future research is needed to completely com-
prehend the significance of gender in cancer patients’ 
psychology.

Elderly patients are a heterogeneous group with 
comorbidities related to functional, biological, and 
social problems, as well as multiple drug use, which 
makes elderly cancer patients even more susceptible 
to nutritional deterioration. Nutritional problems are 
more serious, and treatment is often more difficult 
in this group. Therefore, further care should be given 
when evaluating the nutritional status of cancer 
patients aged ≥ 65 years, compared to younger patients 
with the same cancer type, the same stage, or the 
same treatments (33).

A study from Europe estimated the prevalence of 
malnutrition to be 71% in elderly patients hospitalized 
with advanced cancer (34). An Italian prospective 
study of elderly cancer patients showed that 42.5% 
had a significant weight-loss of ≥ 10% of their usual 
body weight (35). St. Guily et  al. reported that elderly 
patients were more frequently malnourished than 
younger patients (44.9% vs. 36.7%; p = 0.0006) (36). 
In this study, the prevalence of NRS-2002 ≥ 3 was 
significantly higher in patients aged ≥ 65 years com-
pared to those aged < 65 years (61.5% vs. 38.5%, 
respectively; p < 0.001), which is in concordance with 
the literature, proving the importance of malnutrition 
management in elderly cancer patients and early inte-
gration of nutritional support into cancer treatment.

Limitations

Observing the factors that affect nutritional status in 
1,250 hospitalized cancer patients has been a strong 
aspect of our research. However, our sample consists 
of a heterogeneous group in which some of the con-
trol patients may be disease-free or some may have 
a stable disease. We did not analyze the subgroups 
separately. Further research can examine disease-free 
and stable disease patients separately, together with 
related voluntary and involuntary clinical postpone-
ment rates.

Nutritional risk assessment in cancer patients has 
frequently been studied to reduce the risk of mortality 
(25, 37). Research has highlighted that evaluating 
nutritional risk in cancer patients requires several 
methods, such as NRS-2002, malnutrition universal 
screening tool (MUST) and nutritional risk index 
(NRI) for screening; subjective global assessment 
(SGA), patient-generated subjective global assessment 
(PG-SGA), and patient-generated subjective global 

assessment short form (PG-SGA SF) for nutritional 
assessment; and Global Leadership Initiative on 
Malnutrition (GLIM) for nutritional diagnosis (38–41). 
In this study, we used only the NRS-2002 to evaluate 
the nutritional status of cancer patients. Among the 
NRI, MUST (61% and 43% for sensitivity, 76% and 
89% for specificity, respectively), and SGA, NRS-2002 
showed the highest sensitivity and specificity (62% 
and 93%) (39). However, Yang et  al. found that 
PG-SGA showed greater sensitivity and specificity 
compared to NRS-2002 (40). De Groot et  al. reported 
that GLIM was another tool for nutritional diagnosis 
with fair agreement (76% sensitivity vs. 73% specific-
ity), while PG-SGA SF showed the highest agreement 
(89% sensitivity vs. 80% specificity) (41). Thus, in 
this study, we may have also used PG-SGA in com-
bination with NRS-2002 to provide more significant 
results regarding nutritional status.

Conclusion

Cancer patients whose treatments and follow-ups con-
tinue in radiation oncology clinics are at nutritional 
risk. Moreover, the fear and anxiety caused by the 
COVID-19 pandemic due to the probable risk of 
higher mortality in cancer patients led to hesitation 
in hospital visits. Therefore, it should not be forgotten 
that there may be disruptions not only in patients’ 
primary treatment but also in their nutritional treat-
ment. Thus, patients should be carefully monitored 
in terms of nutritional status and treatment both 
during and after radiotherapy.
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