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Background: Esophageal cancer has a high incidence in China. Many patients also have a heavy psychological burden due to clinical
features such as wasting and choking on food. This study analyzed the risk factors of negative emotions in esophageal cancer patients
during the peri-radiotherapy period and its effects on malnutrition.

Methods: We retrospectively analyzed 339 patients with esophageal cancer during the peri-radiotherapy who received treatment at
our hospital from April 2017 to April 2020, and followed up for 3 years. ¢ test and Chi-square test were used to analyze the relationship
between patients’ negative emotions and clinical data. Binary logistics regression was performed to analyze the independent risk
factors for the occurrence of negative mood and malnutrition in the patients. Kaplan-Meier survival curves were used to analyze
survival rates.

Results: Our results showed that 18.3% of patients undergoing radiotherapy for esophageal cancer had negative emotions, and 41.9%
suffered from malnutrition. The results of the binary logistic regression analysis showed that monthly household income (OR = 0.470,
P = 0.022), the TNM stage (OR = 2.030, P = 0.044), concomitant gastrointestinal symptoms (OR = 2.071, P = 0.024), sleep status
(OR = 2.540, P = 0.003), swallowing disorders (OR = 1.919, P = 0.048), and post-radiotherapy complications were independent risk
factors for the development of negative emotions in patients. Negative emotions (OR = 2.547, P = 0.038) were also a risk factor for
malnutrition in patients with esophageal cancer.

Conclusion: Many patients with esophageal cancer suffer from anxiety and depression in the peri-radiotherapy period, which might
lead to complications such as malnutrition or aggravate and affect the prognosis of patients. Therefore, psychological care should be
provided based on conventional care to effectively relieve their psychological pressure, and improve their prognosis and quality of
life.
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Introduction

Esophageal cancer (EC) is a common malignant tumor of the gastrointestinal tract, with a high incidence rate and a low
survival rate. It is the sixth most common cause of death due to malignant tumors worldwide and the fourth most
common cause of death due to malignant tumors in China. The annual incidence of new cases is about 50% of the global
incidence, and the incidence rate increases every year.> Because of its physiological function and anatomical location,
the incidence of malnutrition in patients with esophageal cancer is higher than that in patients with other tumors. More
than 60% of patients with esophageal cancer suffer from malnutrition to different degrees, and 22% of patients die
because of malnutrition.” The mechanism of malnutrition is complex and might be related to the special physiological
function, anatomical structure, tumor-related factors such as dysphagia and obstruction, and treatment-related factors,
such as gastroesophageal reflux caused by surgery and vomiting caused by the administration of chemotherapeutic
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drugs.*® Radiotherapy is an effective method of treating EC and considerably prolongs the survival of patients.®’
However, radiotherapy has toxic side effects in patients and might also lead to malnutrition.® Long-term malnutrition
reduces the quality of life of patients and their tolerance to radiotherapy and decreases treatment sensitivity, resulting in
prolonged hospitalization or shortened survival time, or in severe cases, treatment failure due to lack of tolerance.’'’

Some studies have shown that cancer patients always have negative emotions, and almost 50% of cancer patients
suffer from anxiety and depression.'''? Patients with esophageal cancer experience significant weight loss, and they have
difficulty in eating, poor absorption, and concurrent malnutrition. Therefore, esophageal cancer can greatly affect the
psychology of patients, which can worsen their negative emotions and psychological stress, thus affecting their treatment
effect and reducing their quality of life. The long-term repeated treatment process also brings a heavy burden, economic
pressure, and psychological stress to patients and their families.'>"'* The high morbidity, mortality, and rate of
complications make this disease particularly high risk for emotional distress and psychiatric illness.'> One study found
that about 24% of patients with esophageal cancer have depression, which can be complicated by social cognitive
impairment in severe cases.'® Thus, the negative emotions of patients with esophageal cancer need to be addressed to
improve their prognosis and quality of life. Malnutrition, a common complication in patients with esophageal cancer, is
also of concern to clinical staff. However, studies on the effect of negative emotions on malnutrition in patients with
esophageal cancer are limited, and the independent risk factors for the development of anxiety and depression need to be
identified. We conducted this study following the guidelines of the STROBE checklist.

Materials and Methods

Research Participants
In total, 339 patients with peri-radiotherapy esophageal cancer who were treated at Hai’an People’s Hospital from
April 2017 to April 2020 were included in this study.

The inclusion criteria were as follows: (I) esophageal cancer diagnosed by cytology or pathology; (II) inpatients with
primary esophageal cancer; (III) Karnofsky (kPS) score >70; (IV) physical examination and ancillary diagnostic tests
were performed according to medical orders; (V) complete medical records were available; ([) patients provided signed
informed consent.

The exclusion criteria were as follows: (I) combination of mania and other psychiatric diseases; (II) combination of
other malignant tumors; (III) combination of acute and chronic infectious diseases: (IV) lactating or pregnant women;
(V) presence of serious organ diseases; ([]) serious mental disorders, loss of the ability to communicate; ([1) missing
medical records (see Figure 1).

We conducted a cross-sectional study to investigate the relationship between negative emotions and malnutrition in
patients with peri-radiotherapy esophageal cancer. According to our previous study and published studies of other
researchers, the incidence rate of negative emotions in peri-radiotherapy esophageal cancer patients was found to be
approximately 20%. In this study, a tolerance error of 3% and a confidence level of 1-a = 0.95 were specified, and the
sample size of 264 cases to be investigated was calculated using the PASS 15 software. Assuming a non-response rate of
10% among patients, the required sample size was found to be 294 cases (N =264 + 0.9). Assuming a questionnaire pass
rate of 90%, the total sample size required was 327 cases (N = 294 + 0.9). Additionally, the general rule of logistic
regression requires a ratio of items to a sample size of 1:5 to 1:10. Therefore, the planned sample size for this study was
350 cases. There were 11 cases of attrition and lost access partial cases, and thus, the final count was 339 cases.

The study was conducted following the Declaration of Helsinki (as revised in 2013). The study was approved by the
Ethics Committee of Hai’an People’s Hospital (No. 202230), and informed consent was provided by all participants.

General Information Questionnaire

The general information questionnaire included demographic data (eg, age, gender, body mass index (BMI), monthly
household income, education level, marital status, history of smoking, and history of alcohol consumption) and clinical
data (presence of underlying diseases, whether or not surgery was performed, tumor size, tumor stage, primary site of
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350 patients with esophageal cancer admitted to the Hai’an
People Hospital from April 2017 to April 2020

Excluded:
3: Combination of mania and other psychiatric diseases;
2: Combination of other malignant tumors;

1: Combination of acute and chronic infectious diseases;

1: Lactation or pregnancy

\4

2: Presence of serious organ diseases;
2: Serious mental disorders, loss of communication ability

4

339 patients were included in this retrospective study

Figure | A flowchart describing the details of patient selection.

tumor, pathological type, concomitant gastrointestinal symptoms, radiation dose, whether or not chemotherapy was
administered, sleep status, and presence of swallowing disorder).

Assessment of Negative Emotions
We used the anxiety self-assessment scale (SAS) and the depression self-assessment scale (SDS) to evaluate the negative
mood of the beneficiaries at different time points before and after the intervention. The SAS consists of 20 items, four
points for each item, with 50 points as the cut-off value. A score of <50 points indicates no anxiety, whereas a score of
>50 points indicates anxiety; the higher the score, the more severe the level of anxiety. The SDS consists of 20 items, and
the cut-off value is 53 points. A score of <53 points indicates no depression, whereas a score of >53 points indicates
depression; the higher the score, the more severe the level of depression.

We assessed patients one week after radiotherapy. Based on the SAS and SDS scores, patients were considered to be
in the negative mood group if they presented with either or both anxiety and/or depression.

Patient-Generated Subjective Global Assessment

The PG-SGA (patient-generated subjective global assessment) score,'” including weight loss (score: 0-5), disease status
(score: 0-0), stress status (score: 0-3), and physical examination (score: 0-9), was used to analyze the nutritional
deficiencies of patients according to the PG-SGA. The sum of all four scores was the total score, and the PG-SGA score
was 0—1 for normal nutrition, 2—3 for mild malnutrition, 4-8 for moderate malnutrition, and >9 for severe malnutrition.

Kaplan-Meier Survival Curve

A three-year follow-up visit was conducted by telephone, SMS, and outpatient review. The follow-up included routine
physical examination, tumor marker test, etc. In case, when patients experience any discomfort; they could visit the
hospital at any time. The follow-up endpoint was death, and the follow-up deadline was April 2023.
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Statistical Analysis

The results obtained for each scale were entered into a computer for score conversion, and statistical analysis was
performed using SPSS 26 (IBM SPSS, USA). The measurement data were expressed as the mean and standard deviation,
and the count data were expressed as frequency and percentage. The differences between groups were compared by
performing #-tests and Chi-squared tests, and the factors influencing the occurrence of postoperative infection and
prognosis were analyzed by binary logistic regression. Survival rates were determined from Kaplan-Meier survival
curves. All differences between groups were considered to be statistically significant at p < 0.05 (two-sided).

Results

Baseline Data

The baseline data are presented in Table 1. In total, 339 patients with esophageal cancer who underwent radiotherapy
were included in this study. The difference in the mean SAS score between the groups was significant in terms of gender,
monthly household income, education level, whether surgery was performed, tumor size, TNM stage, radiotherapy dose,

Table | The SAS and SDS Scores of the Participants

Item N(%) SAS (MeantSD) t/F P SDS (MeantSD) t/F P

Gender
Male 176(51.9) 43.13£6.43 2.341 0.020 45.35£7.36 2.352 | 0019
Female 163(48.1) 44.85+7.15 47.25+7.36

Age (year)
<60 194(57.2) 44.04+6.37 0.266 0.790 46.61+7.85 0.977 | 0.329
260 145(42.8) 43.84+7.43 45.81+6.94

BMI (kg/m?)
<24 208(61.4) 44.11%7.14 0.509 0.611 46.66+7.50 1240 | 0216
224 131(38.6) 43.72+6.34 45.63+7.41

Monthly household income (yuan)
<5000 170(50.1) 45.39+7.60 3.971 0.000 46.75+7.57 1205 | 0.229
25000 169(49.9) 42.51+5.63 45.78+7.37

Education level
High School and below 166(49.0) 43.19£5.97 2.023 0.044 46.18+7.30 0.204 | 0.838
High School or above 173(51.0) 44.69+7.52 46.35+7.66

Marital status
Spouse 257(75.8) 44.02+6.83 —0.322 0.748 46.11£7.57 0.665 | 0.506
No spouse 82(24.2) 43.74+6.89 46.74+7.19

With underlying diseases or not
Yes 151(44.5) 43.85+6.73 0.245 0.807 46.8617.63 1.628 | 0.104
No 188(55.5) 44.04+6.94 45.53£7.23

History of smoking
Yes 74(21.8) 44.3046.35 —0.486 0.627 46.39+7.46 0.570 | 0.566
No 265(78.2) 43.8616.97 45.82+7.55

History of alcohol consumption
Yes 118(34.8) 43311742 1.282 0.201 46.19+7.18 0.127 | 0.899
No 221(65.2) 44.30+6.49 46.30+7.64

Whether to undergo surgery
Yes 129(38.1) 45.19+7.42 —2.620 0.009 47.49+7.69 —2.378 | 0.018
No 210(61.9) 43.20+6.31 45.51+7.25

Tumor diameter (cm)
<5 243(71.7) 43.19+6.90 -3.334 0.001 45.53+7.46 —2.895 | 0.004
25 96(28.3) 45.60+6.28 48.11+7.23

(Continued)
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Table | (Continued).

Item N(%) SAS (MeantSD) t/F P SDS (MeantSD) t/F P

TNM staging
<Il stage 194(57.2) 42.55+5.86 —4.499 0.000 45.3247.04 —2.706 | 0.007
|| stage 145(42.8) 45.83+7.57 47.52+7.87

Pathological type
Squamous cell carcinoma 198(58.4) 44.12+7.36 0.844 0.431 46.43+7.23 1.630 | 0.198
Adenocarcinoma 99(29.2) 43.28+5.71 45.32+7.10
Adenosquamous carcinoma 42(12.4) 44.79+6.69 47.71+9.20

Primary tumor site
Cervical segment 75(22.1) 43.77+7.24 2.396 0.068 45.43+7.58 1.109 | 0.345
Upper thorax 101(29.8) 44.13+6.26 46.86+7.97
Middle thorax 100(29.5) 42.81+6.24 45.67+6.77
Lower thorax 63(18.6) 45.71+7.83 47.25+7.57

Concomitant gastrointestinal symptoms
| 194(57.2) 43.60+5.95 —-1.116 0.265 45.44+6.66 —2.359 | 0.019
22 145(42.8) 44.43+7.85 47.37+8.34

Radiation dose
50-60 Gy 183(54.0) 43.05%5.69 —2.653 0.008 45.37+7.11 —2.402 | 0.017
>60 Gy 156(46.0) 45.01+£7.86 47.31x7.77

Simultaneous chemotherapy or not
Yes 101(29.8) 45.1848.10 -2.157 0.032 47.75+7.84 —2.403 | 0.017
No 238(70.2) 43.4416.17 45.63+7.24

Sleep status
Well 210(61.9) 43.25+6.25 —2.452 0.015 45.88+6.90 -1.210 | 0.227
Poor 129(38.1) 45.11£7.57 46.89+8.32

With swallowing disorder or not
Yes 155(45.7) 45.01£7.70 —2.621 0.009 46.97+7.90 —1.195 | 0.233
No 184(54.3) 43.07+5.88 45.82+7.10

Abbreviations: BMI, body mass index; SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale.

whether concurrent chemotherapy was administered, sleep status, and whether patients had dysphagia (p < 0.05). Female
patients (N = 163; 48.1%) had a mean SAS score of 44.85 £7.15, whereas male patients (N = 176; 51.9%) had a mean
SAS score of 43.13 £6.43. In total, 169 patients (49.9%) had a monthly household income of > RMB 5000 and their
mean SAS score was 42.51 +5.63; 170 patients (50.1%) had a monthly household income of < RMB 5000 and their mean
SAS score was 45.39 £7.60. The mean SAS score was higher for patients with a higher level of education (44.69 £7.52).
In total, 129 patients (38.1%) who underwent surgery had a higher mean SAS score of 45.19 +£7.42. In total, 243 patients
(71.7%) with a tumor diameter of <5 cm had a mean SAS score of 43.19 £6.90, which was significantly lower than that
of patients with a tumor diameter of >5 cm. In total, 194 patients (57.2%) with TNM stage < stage II had a mean SAS
score of 42.55 £5.86, which was significantly lower than that of patients with TNM stage > stage II. The mean SAS
scores were higher in patients with a radiotherapy dose >60Gy (45.01 +£7.86), simultaneous chemotherapy (45.18 £8.10),
and poor sleep status (45.11 £7.57), and in those with swallowing disorders (45.01 £7.70). The difference in the mean
SDS scores between the groups was significant (p < 0.05) in terms of gender, whether surgery was performed, tumor size,
the TNM stage, number of concomitant gastrointestinal symptoms, radiotherapy dose, and whether they underwent
concurrent chemotherapy. The mean SDS score was 47.25 £7.36 for female patients and 45.35 +7.36 for male patients.
Patients who underwent surgery had a higher mean SDS score of 47.49 +7.69. Patients with a tumor diameter of <5 cm
had a mean SDS score of 45.53 +7.46, which was significantly lower than that of patients with a tumor diameter of
>5 cm. Patients with a TNM stage <II had a mean SDS score of 45.32 +7.04, which was significantly lower than that of
patients with a TNM stage >II. Patients with >2 concomitant gastrointestinal symptoms, a radiotherapy dose >60 Gy, and
concurrent chemotherapy had higher mean SDS scores of 47.37 £8.34, 47.31 +£7.77, and 47.75 +£7.84, respectively.
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Comparison of Complications Between the Groups of Patients

The results of the Chi-squared test showed that radiographic dermatitis, radiographic pneumonia, and edema were
significantly different between the groups (p < 0.05). Among the patients in the negative mood group, five (8.1%), six
(9.7%), and six (9.7%) patients had radiation dermatitis, radiation pneumonia, and edema, respectively, whereas six
(2.2%), nine (3.2%), and 10 (3.6) % patients in the non-negative mood group had radiation dermatitis, radiation

pneumonia, and edema, respectively (see Table 2).

Comparison of Laboratory Indicators Between the Groups of Patients

The results of the #-test showed that the levels of Hb (Hemoglobin), Alb (Albumin), and TF (Transferrin) after
radiotherapy were significantly different between the groups (p < 0.05). In patients in the negative mood group, the
mean Hb concentration after radiotherapy was 115.86 £11.31 g/L, the mean Alb concentration after radiotherapy was
28.48 +5.44 g/L, and the mean TF concentration after radiotherapy was 1.79 +0.28 g/L. In patients in the non-negative
mood group, they were 119.62 £10.79 g/L, 30.43 £3.54 g/L, and 1.88 +£0.29 g/L, respectively (Table 3).

Table 2 Comparison of the Complications Between the Groups of Patients

Item N(%) Radiation Radiation Radiation Gastrointestinal Edema
Esophagitis Dermatitis Pneumonia Symptoms
No Yes No Yes No Yes No Yes No Yes
With negative emotions 3(4.8) 59(95.2) | 5(8.1) | 57(91.9) | 6(%9.7) 56(90.3) 34.8) 59(95.2) 6(9.7) | 56(90.3)

Without negative emotions | 10(3.6) | 267(96.4) | 6(2.2) | 271(97.8) | 93.2) | 268(96.8) | 11(4.0) | 266(96.0) | 10(3.6) | 267(96.4)

X2 0.207 5.614 4.950 0.096 4.147

P 0.649 0.018 0.026 0.756 0.042

Table 3 Comparison of Laboratory Indicators Between the Groups of Patients

Item (MeantSD) Pre-Radiotherapy Hb after Pre-Radiotherapy Alb After
Hb (g/L) Radiotherapy (g/L) Alb (g/L) Radiotherapy (g/L)
With negative 131.90£10.06 115.86x11.31 38.69+3.77 28.48+5.44
emotions
Without negative 129.67+10.03 119.62+10.79 37.89+3.40 30.43+3.54
emotions
t —-1.578 2.385 —1.635 3.505
P 0.116 0.019 0.103 0.001
Pre-radiotherapy PAB after Pre-radiotherapy TF after
PAB (mg/L) radiotherapy (mg/L) TF (g/L) radiotherapy (g/L)
With negative 217.42+22.57 204.37+22.57 2.62+0.24 1.79+0.28
emotions
Without negative 214.42+2091 201.35+20.83 2.66+0.25 1.88+0.29
emotions
t —0.864 -1.015 0.953 2.247
P 0.388 0311 0.341 0.024

Abbreviations: Hb, hemoglobin; Alb, albumin; PAB, prealbumin; TF, transferrin.
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Comparison of PG-SGA Scores Between the Groups of Patients Before and After

Treatment

The results of the #-test showed that PG-SGA after one, three, and six months of treatment were significantly different
between the groups of patients (p < 0.05). The mean PG-SGA after one, three, and six months of treatment was
2.79 £1.88, 3.47 £2.25, and 4.21 £2.58, respectively, in patients in the negative mood group and 1.97 £2.11, 2.19 +2.42,
and 2.56 £2.67, respectively, in patients in the non-negative mood group (Table 4).

Binary Logistic Regression Analysis of the Negative Emotion and Malnutrition in

Patients
The results of the binary logistic regression analysis showed that monthly household income <5000 yuan, tumor stage >II,
concomitant gastrointestinal symptoms, poor sleep status, dysphagia, concomitant radiation dermatitis, and edema were
independent risk factors for negative emotion in patients with esophageal cancer (p < 0.05) (see Table 5 and Figure 2).
The results also showed that negative mood, advanced age, tumor diameter >5 cm, concomitant gastrointestinal
symptoms >2, radiation dose >60 Gy, dysphagia, concomitant radiation esophagitis, hemoglobin concentration before
and after radiotherapy, and a lower concentration of albumin before radiotherapy were independent risk factors for the
development of malnutrition in patients with esophageal cancer (p < 0.05) (see Table 6 and Figure 3).

Table 4 Comparison of the PG-SGA Scores Between the Groups of Patients Before and After Treatment

Item (MeantSD) PG-SGA Scores PG-SGA Scores | PG-SGA Scores 3 PG-SGA Scores 6
Before Treatment Month After Month After Month After
Treatment Treatment Treatment
With negative emotions 1.95+1.66 2.79+1.88 3.47+2.25 4.21£2.58
Without negative emotions 1.68+1.94 1.97£2.11 2.19+2.42 2.56+2.67
t —1.025 -2.834 —3.809 —4.432
P 0.306 0.005 0.000 0.000

Abbreviation: PG-SGA, Patient-Generated Subjective Global Assessment.

Table 5 Binary Logistic Regression Analysis of the Negative Emotions of Patients

Related factor B SE Wald P OR 95% ClI
Upper Lower
Gender 0.305 0.327 0.868 0.351 1.356 2.573 0.715
Monthly household income (yuan) —0.756 0.330 5.244 0.022 0.470 0.897 0.246
Education level —-0.177 0.320 0.304 0.582 0.838 1.570 0.447
Whether to undergo surgery —0.065 0.337 0.037 0.848 0.937 1.816 0.484
Tumor diameter (cm) 0.312 0.350 0.795 0.373 1.366 2713 0.688
TNM staging 0.708 0.352 4.045 0.044 2.030 4.048 1.018
Concomitant gastrointestinal symptoms 0.728 0.322 5.111 0.024 2.071 3.891 1.102
Radiation dose 0.605 0.331 3.354 0.067 1.832 3.502 0.958
Sleep status 0.932 0317 8.661 0.003 2.540 4.724 1.365
Simultaneous chemotherapy or not —0.011 0.363 0.001 0.977 0.989 2.015 0.486
With swallowing disorder or not 0.652 0.329 3915 0.048 1.919 3.659 1.006
Radiation dermatitis 1.478 0.716 4.265 0.039 4.384 17.828 1.078
Radiation pneumonia 1.154 0.625 3.407 0.065 3.171 10.799 0.931
Edema 1.814 0.621 8.539 0.003 6.133 20.700 1.817

Abbreviations: SE, standard error; OR, odds ratio; Cl, confidence interval.
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Figure 2 Binary logistic regression analysis of the negative emotion of patients.

Survival Curves

The patients were followed up for three years. The difference in the cumulative survival function between patients in the

negative emotion group and those in the non-negative emotion group was not statistically significant (p > 0.05), which

indicated that negative emotions did not affect the short-term survival of the patients (Figure 4).

Table 6 Binary Logistic Regression Analysis of the Patients Suffering from Malnutrition

Related factor B SE Wald P OR 95% CI
Upper Lower
With negative emotion or not 0.935 0.450 4319 0.038 2.547 1.055 6.149
Gender —0.106 0313 0.115 0.734 0.899 1.661 0.487
Age (year) 0.825 0.320 6.660 0.010 2.281 4.267 1.219
BMI (kg/m?) —0.094 0319 0.086 0.769 0911 1.702 0.487
Monthly household income (yuan) —0.023 0.311 0.005 0.941 0.977 1.797 0.531
Education level 0.250 0.308 0.659 0417 1.284 2.347 0.702
Marital status —0.301 0.349 0.743 0.389 0.740 1.467 0.374
With underlying diseases or not 0.582 0.309 3.555 0.059 1.790 3.280 0.977
History of smoking 0.011 0.364 0.001 0.975 1.012 2.064 0.496
History of alcohol consumption 0.213 0.325 0.429 0.512 1.237 2.337 0.655
Whether to undergo surgery 0.324 0.335 0.935 0.334 1.382 2.663 0.717
Tumor diameter (cm) 0.903 0.353 6.539 0.011 2.468 4931 1.235
TNM staging 0.551 0.347 2.522 0.112 1.735 3.425 0.879
Pathological type
Adenocarcinoma —0.564 0.494 1.302 0.254 0.569 1.499 0.216
Adenosquamous carcinoma —0.288 0.453 0.404 0.525 0.750 1.823 0.308
Primary tumor site
Upper thorax —0.058 0.423 0.019 0.892 0.944 2.16l 0.412
Middle thorax -0.216 0.423 0.261 0.610 0.806 1.846 0.352
Lower thorax —0.085 0.466 0.033 0.855 0918 2.290 0.368
Concomitant gastrointestinal symptoms 0.731 0317 5.322 0.021 2.077 3.864 I.116
Radiation dose 1.039 0.312 1115 0.001 2.827 5.209 1.535
Simultaneous chemotherapy or not —0.103 0.367 0.079 0.779 0.902 1.854 0.439
(Continued)
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Table 6 (Continued).
Related factor B SE Wald P OR 95% CI
Upper Lower
Sleep status 0.448 0316 2011 0.156 1.566 2910 0.843
With swallowing disorder or not 0.675 0.310 4.733 0.030 1.963 3.605 1.069
Radiation esophagitis 2.459 0.864 8.100 0.004 11.696 63.609 2.150
Radiation dermatitis 0.991 0.879 1.270 0.260 2.693 15.082 0.481
Radiation pneumonia 1.079 0.846 1.625 0.202 2.940 15.439 0.560
Gastrointestinal symptoms 0.205 0.781 0.069 0.793 1.228 5.679 0.265
Edema 1.299 0.737 3011 0.078 3.666 15.531 0.865
Pre-radiotherapy Hb (g/L) 0.127 0.032 15.468 0.000 1.135 1.209 1.066
Hb after radiotherapy (g/L) —0.126 0.031 16.778 0.000 0.881 0.936 0.829
Pre-radiotherapy Alb (g/L) —-0.107 0.046 5.391 0.020 0.898 0.983 0.821
Alb after radiotherapy (g/L) —0.046 0.040 1.354 0.244 0.955 1.032 0.883
Pre-radiotherapy PAB (mg/L) —0.016 0.050 0.106 0.744 0.984 1.086 0.891
PAB after radiotherapy (mg/L) 0.012 0.050 0.057 0.8l1 1.012 1117 0917
Pre-radiotherapy TF (g/L) —2.156 1.329 2.631 0.105 0.16 1.567 0.009
TF after radiotherapy (g/L) 1.895 1.123 2.845 0.092 6.651 60.142 0.736

Abbreviations: BMI, body mass index; Hb, hemoglobin; Alb, albumin; PAB, prealbumin; TF, transferrin; SE, standard error; OR, odds ratio; Cl, confidence interval.

Discussion

Esophageal cancer often causes choking, difficulty in swallowing, sensation of a foreign body, and pain behind the

sternum. If it metastasizes or invades adjacent organs, it causes pain and discomfort in the affected organs. It is the eighth

leading cause of cancer-related deaths and the 10™ most common malignancy worldwide.'® In 2020, approximately

641,100 new cases of esophageal cancer and 544,100 deaths were reported worldwide. Squamous cell carcinoma of the

esophagus accounted for 85% of these cases.'” The incidence and mortality rates in different regions of the world are

different; the highest incidence rates are recorded in East Asia and Southern and East Africa. China is one of the

countries with the highest incidence and mortality rates of esophageal cancer.® Radiotherapy is an effective treatment

strategy for esophageal cancer and considerably prolongs the survival of patients.*’*! Patients with esophageal cancer

who are administered radiotherapy are prone to negative emotions, anxiety, and depression during treatment, which can
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Figure 3 Binary logistic regression analysis of the patients suffering from malnutrition.
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Figure 4 Kaplan-Meier survival curves of the patients in the negative emotion group and those in the non-negative emotion group.

greatly affect the postoperative recovery and prognosis, thus reducing the effectiveness of treatment and the quality of
life of patients. Additionally, several studies have shown that depression and anxiety are significantly higher in patients
with esophageal cancer than in the general population and in patients with other types of cancer.”> ** The prevalence of
anxiety and depression in this population is significant, with one study finding that 34% of patients reported anxiety and
23% reported depression prior to surgery.>> Therefore, the risk factors for negative emotions in patients with esophageal
cancer during the peri-radiotherapy period need to be identified to improve the prognosis of the patients.

The results of this study showed that the monthly household income, tumor stage, concomitant gastrointestinal
symptoms, sleep status, swallowing disorders, and post-radiotherapy complications, such as radiation dermatitis and
edema, were independent risk factors for negative emotions during the peri-radiotherapy period in patients with
esophageal cancer. In another study, household income and psychological distress were found to be negatively
correlated.”® Esophageal cancer is a chronic wasting disease and is expensive to treat. Patients have no source of income
during radiotherapy and recuperation, and the financial pressure on the family directly translates to psychological
pressure for the patients, and it further increases their chances of suffering from depression. The more advanced the
stage of the tumor, the more gastrointestinal symptoms accompanied, and the more negative the patient’s perception of
the disease. The cognition of different patients for esophageal cancer is related to their education level and region.?’
Some patients even have serious misunderstandings. These include not being able to truly agree on the effectiveness of
the treatment, or even being so persistently negative that they abandon the treatment. Some studies have also found that
sleep disorders, especially insomnia, affect 50% of patients with anxiety disorders, and sleep deprivation can trigger or
further exacerbate anxiety disorders.”® Insomnia is a very common symptom in cancer patients, and some studies have
shown that insomnia peaks after cancer diagnosis and during oncology treatment.?**° Chronic insomnia can negatively
affect the mood, somatic symptoms, pain sensitivity, fatigue, and quality of life of cancer patients.>' Cancer patients with
insomnia are prone to fatigue, reduced energy levels, and they might also suffer from mood problems (eg, anxiety and
depression). These changes might lead to a poorer quality of life in terms of physical and emotional functioning.>*>*
Insomnia might also lead to depression or a relapse of depression in patients with a history of depression.*> >’ Insomnia
is also associated with impaired daily activities, sudden events or falls, impaired cognitive function, treatment decision-
making ability, treatment compliance, immune function, and many other functions. It can even increase all-cause
mortality in cancer patients.®® Patients with swallowing dysfunction who develop negative emotions, such as stress
and irritability, are prone to anorexia and refusal to eat and lose their sense of conviction. These problems seriously affect
the recovery, disease treatment, and prognosis of patients. For the treatment of dysphagia, it is often relieved by placing
a self-expanding metal stent (SEMS). Studies have shown that SEMS can effectively relieve inoperable esophageal
cancer and prolong survival.>® Post-radiotherapy complications not only increase the physical suffering of patients but
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also make them doubt the effectiveness of the treatment, thus increasing the psychological burden of the patients.
Therefore, besides administering medication to patients, medical staff should also pay attention to the emotional value of
the patients for maintaining a relaxed and happy psychological state, presenting a sincere and gentle attitude, providing
more care and companionship, listening patiently to the complaints of the patients, and quickly understanding their true
feelings and psychological and emotional changes. This can help formulate relevant and effective psychological
intervention measures. For patients with low family income, the cost of treatment needs to be reduced based on the
efficacy of the treatment and the condition of the patients and their families to adopt a personalized treatment plan to
reduce the psychological burden on the patient and the economic burden on the family.

Some studies have shown that about 60—-85% of patients suffer from malnutrition during the treatment of esophageal
cancer. The mechanism of malnutrition is complex and might be associated with the special physiological function of the
disease, anatomical structure, tumor-related factors, such as dysphagia and obstruction, and treatment-related factors,
such as gastroesophageal reflux caused by surgery and vomiting caused by chemotherapeutic drugs.*” Malnutrition is
very harmful and can reduce the treatment tolerance of patients and decrease treatment sensitivity, resulting in longer
hospital stays or shorter survival times.***! Therefore, ways to prevent malnutrition during the peri-radiotherapy period
in patients with esophageal cancer need to be determined. In this study, we found that negative emotions were an
independent risk factor for malnutrition in patients with esophageal cancer. Patients with negative emotions were more
likely to develop malnutrition (Table 4), as determined by the results of the regression analysis. This relationship
occurred probably because negative emotions can disrupt cytokine levels in patients, leading to psychological anorexia,
and they may also cause sympathetic excitation, which inhibits gastrointestinal motility and the secretion of digestive
juices, thus leading to a loss of appetite, inadequate protein intake, and greater malnutrition in patients.** Severe
depression can also lead to malnutrition by producing an inflammatory response that promotes muscle protein hydrolysis,
which might result in abnormal iron metabolism and increase the risk of inadequate synthesis of human blood albumin.*?

The results of the logistic regression also showed that age >60 years, tumor >5 cm, concomitant gastrointestinal
symptoms >2, radiotherapy dose >60 Gy, dysphagia, radiation esophagitis, the concentration of hemoglobin before and
after radiotherapy, and the concentration of albumin before radiotherapy were also independent risk factors for
malnutrition in patients with esophageal cancer. With age, gastrointestinal function gradually decreases; especially, the
elderly have a poorer ability to digest and absorb food, and radiotherapy affects their intake of nutrients, which easily
leads to malnutrition.***° Patients with large tumors are more prone to malnutrition, mainly because the metabolic
abnormalities of patients with larger tumors are more serious, and proteins and other nutrients are metabolized and
consumed faster, but the daily intake of nutrients cannot meet the energy demands for the growth and proliferation of
cancer cells.”*”*® Radiotherapy can lead to gastrointestinal symptoms, such as nausea and vomiting, diarrhea, and loss of
appetite, and when the number of gastrointestinal symptoms is very high, the intake and absorption of nutrients are
seriously affected, which increases the likelihood of malnutrition.*’ This also occurs in patients with dysphagia and
radiation esophagitis, where restricted feeding results in inadequate intake of nutrients. The high energy consumption
during radiotherapy makes the patients vulnerable to malnutrition.’® Additionally, the dose of radiotherapy strongly
affects malnutrition. A high dose of radiotherapy can aggravate the damage to the esophageal mucosa and neuromuscular
damage. This can result in weakened peristalsis, prolonging the passage of harmful substances through the esophagus and
causing symptoms such as edema, congestion, and erosion to persist for a long time,*® which in turn can cause patients to
experience discomfort or pain while eating. For example, the nutritional status of elderly patients should be monitored,
their diet should be planned according to their condition and nutritional requirements, and they should be instructed to
exercise moderately. For patients with many gastrointestinal symptoms and postoperative comorbidities, symptomatic
treatment is administered to alleviate discomfort, and food is provided to improve the appetite and correct electrolyte
disturbances for reducing nausea and vomiting. For patients with swallowing disorders, swelling and pain relief might be
provided, and patients may be given training on swallowing to reduce the damage to the laryngeal nerve and help them
consume as much food as possible.

To summarize, patients with esophageal cancer are more likely to have negative emotions during the peri-
radiotherapy period. The American Society of Clinical Oncology (ASCO) and the American Cancer Society have both
emphasized the importance of assessing patients for distress, depression, and anxiety.”' They recommend offering in-
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office counseling and/or pharmacotherapy and/or referral to appropriate psycho-oncology and mental health resources as
clinically indicated if signs of distress, depression, or anxiety are present.’> Therefore, clinical staff should quickly
identify the relevant risk factors and actively provide psychological counseling to improve compliance with treatment
and enhance the quality of life of patients after radiotherapy.

Due to limited time and manpower, the sample size of this study was small. Also, this was a single-center study.
Future researchers should consider increasing the sample size and sample source to conduct a comprehensive study that
might be used as a reference for improving the prognosis of patients with esophageal cancer.

Conclusions

Many patients with esophageal cancer suffer from anxiety and depression in the peri-radiotherapy period, which might
lead to complications such as malnutrition or aggravate and affect the prognosis of patients. Therefore, psychological
care should be provided based on conventional care to effectively relieve their psychological pressure, help them face
cancer more calmly, and improve their prognosis and quality of life.
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