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Background: Malnutrition is particularly common in patients undergoing radiotherapy for head and 
neck cancers (HNC) and esophageal cancers (EC). Proper nutritional management plays an important 
role in improving the nutritional status and reducing complications in patients undergoing radiotherapy 
for malignancy. With most nutrition studies limited to the nutritional management of patients during 
hospitalization or after discharge, there is a lack of research evidence on the nutritional management 
of patients in combination with out-of-hospital. The aim of this study was to evaluate the effect of the 
hospital-community-family (HCF) nutritional management model on nutritional status and radiotherapy 
complications in EC and HNC radiotherapy patients. 
Methods: Between October 2019 and October 2021, a total of 116 EC and HNC radiotherapy patients 
were randomized into control group (conventional nutritional support) and experimental group (HCF-
model nutritional management), and assessed weekly for 3 months. The primary endpoint was the patient’s 
Nutrition Risk Screening 2002 (NRS2002) score, Scored Patient-Generated Subjective Global Assessment 
(PG-SGA), weight change, and Eastern Cooperative Oncology Group (ECOG) score from baseline level to 
3 months after the end of treatment. The secondary endpoints were the incidence of albumin, hemoglobin, 
hematological parameters, and radiotherapy complications.
Results: A total of 95 patients (47 in the control group and 48 in the experimental group) completed the 
study. At 3 months after treatment, NRS2002 (P=0.028) and PG-SGA (P=0.022) decreased, and albumin was 
higher (P=0.001) than at the beginning of treatment in HCF group. Weight decreased (P<0.001) and PG-
SGA was higher after 3 months of treatment (P=0.012) in the control group. PG-SGA (P<0.001), NRS2002 
(P<0.001), and ECOG (P=0.006) in the HCF group at the end of the 3-month treatment period were lower 
in the conventional group (P<0.05). The incidence of radiation mucositis (P=0.018)and radiation dermatitis 
(P=0.028) in the HCF nutrition management group was significantly reduced (P<0.05).
Conclusions: HCF-model nutritional management significantly improved the nutritional status and 
reduced the incidence and severity of radiation mucositis and dermatitis for EC and HNC radiotherapy 
patients. These findings suggest that HCF-model nutritional management is a promising nutritional 
management model.
Trial Registration: Chinese Clinical Trial Registry identifier: ChiCTR2300068399.
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Introduction

According to GLOBOCAN 2022 data (1), there were 
544,000 esophageal cancer-related deaths worldwide 
in 2020, accounting for 5.5% of all malignant tumor 
deaths. Esophageal squamous cell carcinoma is a common 
histological type in Asia (2), and the 5-year survival rate 
in China is only 20.9% (3). Head and neck cancer is a 
general term for various types of tumors originating from 
the lining epithelium of the upper respiratory tract and 
upper gastrointestinal tract, and head and neck, of which 
squamous cell carcinoma is the main pathological type. 
Radiotherapy + chemotherapy is the main treatment method 
for esophageal cancer and head and neck cancer, and can 
significantly improve the prognosis of patients. However, it 
was reported that 94.7% of cases of head and neck cancer 
and 94.7% of newly treated patients with esophageal 
cancer require nutritional intervention (4,5). Radiotherapy 
causes local complications, such as inflammation, pain, 
and other adverse reactions, and reduced patient tolerance 
to radiotherapy, resulting in prolonged hospital stay (6). 
Malnutrition can affect the quality of life and treatment 

outcome of cancer patients with prolonged hospital stay, 
resulting in poor compliance with antitumor therapy, 
reduced tolerance to anticancer therapy, and the inability 
to complete treatment (7), which can be life-threatening. 
Active nutritional support, such as nutritional counseling, 
enteral nutrition (8), and exercise intervention (9), can 
promote the nutritional status and prognosis of patients. 

Malnutrition rates are high, but it is often overlooked by 
patients, their families, and even doctors (10). Prevalence 
of malnutrition in family members and patient population 
is 22% and 23% respectively, while the actual incidence of 
malnutrition in patients was 39% (11).

The European Society for Clinical Nutrition and 
Metabolism (ESPEN) has suggested the following for the 
nutritional management of cancer patients: (I) nutritional 
risk screening should be performed early in the treatment 
process of cancer patients; (II) make individualized 
nutrition plan for patients in time; and (III) comprehensive 
nutritional interventions to improve the nutritional status of 
patients (12). At present, the nutrition research of patients 
with esophageal cancer and head and neck cancer is mainly 
based on in-hospital nutrition. For example, several studies 
have found that the addition of oral nutritional supplements 
or the use of a total nutritional management model during 
hospitalization for patients undergoing radiotherapy for 
esophageal cancer is effective in improving the nutritional 
status of them (13,14). Moreover, early nutritional 
interventions for patients undergoing radiotherapy for 
head and neck tumors during hospitalization could also 
improve the nutritional status of patients and reduce the 
adverse effects caused by radiotherapy (15,16). Notably, the 
nutritional needs of patients during and after radiotherapy 
are much greater than expected, which puts many patients 
at increased risk of malnutrition after discharge from the 
hospital (17). Therefore, it is necessary to find a nutritional 
management model that intervenes both inside and outside 
the hospital.

The hospital-community-family (HCF) model of 
nutritional management refers to the establishment of 
a nutrition team to provide nutritional management for 
patients outside the hospital, especially in the community, 
from the start to the end of treatment. The hospital will 
establish a nutrition team to maintain the stability of the 
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body’s internal environment, carry out individualized and 
refined nutrition management according to the patient’s 
condition, and promote the development of scientific 
research. The community is the primary way for hospitals 
and families to connect, and is also a place to provide 
nutrition counseling and education, establish nutrition 
management plan, conduct regular nutrition assessments, 
provide individualized nutrition interventions, and 
maintain tube feeding when necessary. Family refers to 
the self-nutrition management of patients and their family 
members. The 3 roles are interconnected, and jointly 
manage the nutrition of cancer patients (18). Currently, 
the HCF nutritional management model has proven to be 
a promising management model in patients with chronic 
heart failure and hypertension (19,20). In addition, the 
HCF nutritional management model can improve the 
postoperative nutritional status of patients undergoing 
surgery for gastric cancer (18), but whether it can improve 
the nutritional status of cancer patients undergoing 
radiotherapy has not been studied.

The purpose of this study was to investigate the effect 
of a novel HCF nutritional management model on 
the nutritional status of esophageal and head and neck 
cancer patients receiving radiotherapy compared with 
the conventional nutritional management model. We 
hypothesized that the HCF model could improve the 
nutritional status of patients. We present the following 
article in accordance with the CONSORT reporting 
checklist (available at https://tcr.amegroups.com/article/
view/10.21037/tcr-22-2785/rc).

Methods

This is a randomized controlled trial. Patients with 
esophageal and head and neck cancers who received 
radiotherapy at the Oncology Radiotherapy Center of 
the Affiliated People’s Hospital of Ningbo University, 
Zhejiang Province, China, between October 2019 and 
October 2021 were recruited for this trial. In this double-
parallel study we numbered the patients according to their 
order of admission, and we randomly assigned them to 
the control group (conventional nutritional support) and 
experimental group (HCF-model nutritional management) 
in a 1:1 ratio by random selection of the numbers. As 
recommended by National Comprehensive Cancer 
Network (NCCN) guidelines, both groups of patients 
received intensity-modulated radiotherapy. Patients 
with head and neck malignant tumors were treated with 

radiotherapy to the primary tumor of the head and neck + 
positive lymph nodes + high-risk lymph node drainage area 
± low-risk lymph node drainage area. The radiotherapy 
regimen was 2 Gy/day, 5 times/week, dose of target (DT)  
50–70 Gy/5–7 weeks. Patients with esophageal cancer were 
treated with radiotherapy to the primary tumor and positive 
lymph nodes + high-risk lymph node drainage area. The 
radiotherapy regimen was 2 Gy/day, 5 times/week, DT 
40–60 Gy/4–6 weeks. In this study, we used the patients’ 
NRS2002 score, Scored Patient-Generated Subjective 
Global Assessment (PG-SGA) score, weight change and 
ECOG score as primary endpoints, and the incidence 
of albumin, hemoglobin, hematological parameters and 
radiotherapy complications as secondary endpoints. The 
patient’s nutritional status will be evaluated by professional 
follow-up staff on a weekly basis for the next three months. 
The study was approved by the Ethics Review Committee 
of the Affiliated People’s Hospital of Ningbo University 
(No. 2021-081), and was conducted in accordance with the 
Declaration of Helsinki (revised in 2013). Informed consent 
was obtained from all patients. 

Standards

The inclusion criteria were as follows: (I) patients with 
esophageal and head and neck malignant tumors diagnosed 
by pathology or cytology; (II) physical condition [Eastern 
Cooperative Oncology Group (ECOG)] score 0–2; (III)  
18–80 years of age; (IV) patients receiving radiotherapy; 
and (V) no obvious abnormalities in liver and kidney 
function. The exclusion criteria were as follows: (I) patients 
with mental illness and patients who were unconscious 
and unable to communicate verbally; (II) severe organic 
or functional lesions of the liver, kidney, heart, brain, 
and other organs; (III) patients with contraindications in 
enteral nutrition; (IV) patients who could not undergo 
radiotherapy; and (V) patients with impaired amino acid/fat 
metabolism.

Data collection

The following data were collected at the time of participant 
enrolment: sex, age, tumor type, clinical stage, smoking 
and alcohol history, American Joint Committee on Cancer 
(AJCC) stage, treatment, ECOG, PG-SGA, nutritional risk 
screening 2002 (NRS2002), weight loss, adverse reactions to 
radiotherapy, white blood cells, neutrophils, lymphocytes, 
hemoglobin, platelets, albumin, and prealbumin.

https://tcr.amegroups.com/article/view/10.21037/tcr-22-2785/rc
https://tcr.amegroups.com/article/view/10.21037/tcr-22-2785/rc
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PG-SGA

PG-SGA is a nutritional status score for cancer patients, 
including patient self-reported sections (weight, dietary 
status, symptoms, activity, physical function) and medical 
staff evaluation sections (nutrition-related disease status, 
metabolic status, physical examination) (21). A score of 
0–1 requires no nutritional intervention, and a score of 
2–3 requires nutrition education and guidance, and drug 
intervention if necessary. Patients with a treatment score of 
4–8 require nutritional intervention and clinical symptom 
management, and patients with a score of ≥9 should receive 
active nutritional intervention before antitumor treatment, 
and then receive antitumor treatment after nutritional 
improvement.

NRS2002

NRS2002 was performed within 24 hours of the patient’s 
admission and mainly included the following 3 aspects: 
nutrition score (0–3 points), disease score (0–3 points), 
and age score (≥70 years, 1 point; <70 years, 0 point) (22). 
Patients with a score of ≥3 are at nutritional risk and should 
start nutritional therapy. Scores <3 can be considered of no 
nutritional risk, but weekly screening is still required.

Adverse reactions to radiotherapy

Side-effects of radiotherapy
According to the Radiation Therapy Oncology Group 
(RTOG) grading standard (23), the side-effects of 
radiotherapy were recorded, including radiation esophagitis, 
radiation pneumonitis, radiation mucositis, and radiation 
dermatitis.

Procedure

Implementation process of the HCF model nutrition 
group (experimental group)
The experimental group was followed up by a professional 
nutrition team, including professional nutritionists, 
doctors (including community doctors), and nurses. At 
the beginning of radiotherapy, the researcher recorded 
observation metrics for the enrolled patients every week. 
When the patient’s NRS2002 score was ≥3, individualized 
nutritional interventions were performed according to the 
PG-SGA. After the patient was discharged from hospital (on 
completion of radiotherapy), the researcher contacted the 

patient’s local community doctor who was managing and 
supervising the patient’s nutrition. The community doctor 
recorded observation metric scores every week, and carried 
out nutritional management according to the PG-SGA 
results. Nutritional self-management was performed outside 
the hospital by patients and their families at home until  
3 months after the end of treatment. 

Nutrition implementation process of patients in the 
conventional mode nutrition management group 
(control group)
Patients in the control group received routine nutritional 
management. The researcher recorded observation metrics 
for the enrolled patients every week.

Nutritional interventions

A nutritional intervention plan was formulated based on 
ESPEN guidelines (12) and individual nutritional needs and 
clinical symptoms. 

Nutritional intake

Based on daily target nutritional intake (including daily 
diet and parenteral nutrition support), calories were  
25–30 kcal/kg standard body weight,  and protein 
content was 1.2–1.5 g/kg/day. If the patient had serious 
treatment complications, the recommended energy was  
30–35 kcal/kg/day and the energy ratio of protein and fat 
was adjusted according to the needs of patients. 

Nutritional support methods

The nutritional intervention methods for patients 
vary, including oral nutritional preparations (Ruineng 
or Nengquanli), enteral nutrition, partial parenteral 
nutrition, total parenteral nutrition. The patients chose 
the most appropriate way to meet their needs. If there was 
intolerance to nutrient solution, the dose could be reduced 
or even discontinued. 

Data analysis

We coordinator selected patients with a new pathological 
diagnosis and managed the collected data to limit selection 
bias. According to our historical data obtained from 
retrospective studies (unpublished), the data obtained for 
each subgroup sample should be at least 48 based on a 
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statistical power of 80% and a bilateral type I error of 5%, 
and at least 116 patients should be enrolled in the study 
based on a 20% is the lost-to-review rate. A P value less 
than 0.05 was considered statistically significant.

Statistical analysis

In this study, frequencies, percentages, means and standard 
deviations, and medians and interquartile ranges were 
used to describe the variables. Chi-square tests were used 
to compare categorical variables. Fisher’s exact test was 
used if there was a low frequency of <5 for the cell count, 
Student’s t-test was used to compare normally distributed 
continuous variables, and Wilcox rank-sum tests were used 
to compare non-normally distributed continuous variables. 
SPSS version 26.0 (IBM, Armonk, NY, USA) was used 
for the statistical analysis, and P<0.05 indicated statistical 
significance. 

Results

Patient baseline conditions

According to the inclusion and exclusion criteria, a total 
of 116 patients were included in the study in November 

2021 and we ended follow-up in February 2022. As 
shown in Figure 1, a total of 61 patients were included in 
the experimental group. Two patients discontinued their 
radiotherapy halfway through treatment, 1 patient did 
not complete the study due to respiratory failure, and 10 
patients were lost to follow-up due to failure to follow-up 
in time. A total of 55 patients were included in the control 
group. One patient did not complete the entire study due 
to respiratory failure and cardiac arrest, and 7 were lost to 
follow-up due to failure to follow-up in time. As shown in 
Table 1, the baseline characteristics of the 48 patients in the 
experimental group were similar to those of the 47 patients 
in the control group, and there was no statistical difference 
in the baseline characteristics between the 2 groups. 

Observations of change after treatment

At the end of the 3 months of treatment, the body weight of 
the control group was significantly lower than that before 
treatment (P<0.05), and the PG-SGA was higher than that 
before treatment (P=0.012) (Table 2).

After 3 months of treatment, albumin in HCF group 
increased (P=0.001), NRS2002 decreased (P=0.028), and 
PG-SGA decreased (P=0.022) (Table 3). 

Assessed for eligibility (n=123)

Excluded (n=7)

•	Not meeting inclusion criteria (n=2)

•	Declined to participate (n=5)

Randomized (n=116)

Enrolment

HCF group (n=61)

Lost to Follow-up (n=13)

Routine group (n=55)

Analyzed (n=48)

Lost to Follow-up (n=8)

Analyzed (n=47)

Allocation

Follow-up

Analysis

Figure 1 Study flow diagram. HCF, hospital-community-family.
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Table 1 Comparison of baseline between the HCF group and the routine group 

Variables Routine group (n=47) HCF group (n=48) P value

Sexa 0.770d

Male 33 (70.21) 35 (72.92)

Female 14 (29.79) 13 (27.08)

Agea 0.615d

<60 years 19 (40.43) 17 (35.42)

≥60 years 28 (59.57) 31 (64.58)

Smokera 0.092d

No 28 (59.57) 28 (58.33)

Yes 19 (40.43) 20 (41.67)

Alcohol consumptiona 0.888d

No 31 (65.96) 31 (64.58)

Yes 16 (34.04) 17 (35.42)

Cancera 0.930d

Head and neck cancer 27 (56.25) 28 (58.33)

Esophageal cancer 21 (43.75) 20 (41.67)

Esophageal cancer tumor sitea 0.405d

Upper section 4 (20.00) 2 (10.00)

Middle section 9 (45.00) 7 (35.00)

Lower paragraph 7 (35.00) 11 (55.00)

AJCC stagea 0.887d

I 7 (14.89) 6 (12.50)

II 7 (14.89) 5 (10.42)

III 21 (44.68) 24 (50.00)

IV 12 (25.54) 13 (27.08)

Treatmenta

Induction chemotherapy 17 (36.17) 17 (35.42) 0.939d

Concurrent chemoradiotherapy 20 (42.55) 19 (39.58) 0.769d

Radical radiotherapy 28 (59.57) 29 (60.42) 0.933d

Postoperative radiotherapy 10 (21.28) 11 (22.92) 0.847d

Weight (kg)b 60.35±11.15 62.94±11.25 0.263e

Albumin (g/L)b 39.59±5.13 40.40±3.75 0.376e

Neutrophils (×109/L)b 3.79±2.69 3.64±1.81 0.702e

Prealbumin (g/L)b 250.89±76.45 260.46±70.91 0.499e

Lymphocytes (×109/L)b 1.21±0.51 1.25±0.54 0.708e

Leukocyte (×109/L)b 5.69±2.84 5.54±2.09 0.770e

Table 1 (continued)
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Table 1 (continued)

Variables Routine group (n=47) HCF group (n=48) P value

Hemoglobin (g/L)b 119.17±18.47 125.77±15.97 0.065e

Platelets (×109/L)b 224.11±84.99 228.79±73.76 0.775e

ECOG scorea 0.709d

0 point 10 (21.28) 12 (25.00)

1 point 32 (68.08) 33 (68.75)

2 points 5 (10.64) 3 (6.25)

NRS2002c 2 [2] 2 [2] 0.481f

PG-SGAc 4 [3] 4 [4] 0.880f

a, categorical variables are presented as numbers (%); b, data are presented as the mean ± standard deviation; c, data are presented as the 
median [interquartile range]; d, Pearson chi-square test for categorical data was used; e, two independent sample t-tests for numeric variables 
data were used; f, Wilcoxon signed-rank test for ordinal variables data was used. AJCC, American Joint Committee on Cancer; ECOG, Eastern 
Cooperative Oncology Group; HCF, hospital-community-family; NRS2002, nutritional risk screening 2002; PG-SGA, Scored Patient-Generated 
Subjective Global Assessment. 

Table 2 Comparison of routine management before treatment and 3 months after treatment

Variables Before therapy Three months after treatment P value

Hemoglobin (g/L)a 119.17±18.47 120.66±16.48 0.562

Prealbumin (g/L)a 250.89±76.45 232.87±72.60 0.057

Weight (kg)d 58.70 (15.70) 55.00 (14.00) <0.001*

Albumin (g/L)d 40.60 (6.10) 40.20 (7.90) 0.882

NRS2002 scored 2 [2] 2 [2] 0.192b

PG-SGAd 4 [3] 5 [4] 0.012*b

ECOG score, n (%) 0.144c

0 point 10 (21.28) 7 (14.89)

1 point 32 (68.09) 27 (57.45)

2 points 5 (10.64) 12 (25.53)

3 points 0 (0.00) 1 (2.13)

Two independent sample t-tests for numeric variables data were used unless otherwise stated. *, P<0.05; a, continuous variables are 
presented as mean ± standard deviation; b, Wilcoxon signed-rank test for ordinal variables data was used; c, Pearson chi-square test for 
categorical data was used; d, data are presented as the median [interquartile range]. ECOG, Eastern Cooperative Oncology Group; NRS2002, 
nutritional risk screening 2002; PG-SGA, Scored Patient-Generated Subjective Global Assessment.

Observation after 3 months of radiotherapy

After 3 months of treatment, hemoglobin (P=0.013), 
prealbumin (P=0.046), and albumin (P=0.001) of the HCF 
group were higher than those in the control group, and 
weight loss (P=0.024), PG-SGA, NRS2002 score, and 
ECOG score were lower than those in the control group 

(P<0.05) (Table 4). 

Observation of adverse reactions of radiotherapy

Analysis of the side-effects of radiotherapy in the HCF 
group and the control group during treatment showed that 
the degree of radiation mucositis and radiation dermatitis in 
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Table 3 Comparison of hospital-community-family model before treatment and 3 months after treatment

Variables Before therapy Three months after treatment P value

Albumin (g/L)a 40.40±3.75 42.37±3.68 0.001*

Hemoglobin (g/L)a 125.77±15.97 129.08±15.95 0.167

Weight (kg)a 62.94±11.25 62.17±10.25 0.418

Prealbumin (g/L)d 267.30 (93.8) 262.15 (80.05) 0.943

NRS2002 scored 2 [2] 1 [1] 0.028*b

PG-SGAd 4 [4] 3 [2] 0.022*b

ECOG, n (%) 0.216c

0 point 12 (25.00) 20 (41.67)

1 point 33 (68.75) 24 (50.00)

2 points 3 (6.25) 4 (8.33)

Two independent sample t-tests for numeric variables data were used unless otherwise stated. *, P<0.05; a, continuous variables are 
presented as mean ± standard deviation; b, Wilcoxon signed-rank test for ordinal variables data was used; c, Pearson chi-square test for 
categorical data was used; d, data are presented as the median [interquartile range]. ECOG, Eastern Cooperative Oncology Group; NRS2002, 
nutritional risk screening 2002; PG-SGA, Scored Patient-Generated Subjective Global Assessment.

Table 4 Comparison of routine group and HCF group at the end of 3 months of treatment

Variables Routine group (n=47) HCF group (n=48) P value

Weight loss (kg)a 2.77±4.73 0.78±3.65 0.024*

Albumin (g/L)a 39.27±5.37 42.37±3.68 0.001*

Neutrophils (×109/L)a 4.04±2.62 3.49±1.70 0.228

Prealbumin (g/L)a 232.87±72.60 263.03±72.66 0.046*

Lymphocytes (×109/L)a 0.84±0.37 0.93±0.51 0.359

Leukocyte (×109/L)a 5.49±2.76 4.98±1.83 0.295

Hemoglobin (g/L)a 120.67±16.48 129.08±15.95 0.013*

Platelets (×109/L)a 203.28±83.16 207.00±59.46 0.802

NRS2002 scored 2 [2] 1 [1] <0.001*b

PG-SGAd 5 [4] 3 [2] <0.001*b

ECOG score, n (%) 0.006*c

0 point 7 (14.89) 20 (41.97)

1 point 27 (57.45) 24 (50.00)

2 points 12 (25.53) 4 (8.33)

3 points 1 (2.13) 0 (0.00)

Two independent sample t-tests for numeric variables data were used unless otherwise stated. *, P<0.05; a, continuous variables are 
presented as mean ± standard deviation; b, Wilcoxon signed-rank test for ordinal variables data was used; c, Pearson chi-square test 
for categorical data was used; d, data are presented as the median [interquartile range]. HCF, hospital-community-family; ECOG, Eastern 
Cooperative Oncology Group; NRS2002, nutritional risk screening 2002; PG-SGA, Scored Patient-Generated Subjective Global Assessment.
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the HCF group were less severe compared with those in the 
control group (P<0.05) (Table 5).

Discussion

The prevalence of malnutrition is high among older 
adults living in the community, especially cancer patients. 
Benchmarking and routine screening of older patients could 
help raise awareness of malnutrition risk (24). At present, 
attention is focused on the nutritional management of 
cancer patients in the hospital, and there is little mention 
of community nutrition management. Recent literature 
has found that exercise rehabilitation and nutritional 
management of cancer patients in the community can 
improve the patient’s mood (25,26). In one study, after 
jejunostomy and 6 weeks of home enteral feeding in patients 
with postoperative gastrointestinal tumors, patients’ physical 
function and grip strength were significantly improved 
(27). However, analysis of the HCF model of nutritional 
management for tumor patients undergoing radiotherapy 
is currently limited. To the best of our knowledge, this 
is the first study to explore the effect of the HCF model 
of nutritional management for esophageal and head and 
neck cancer patients undergoing radiotherapy from the 
start of treatment to 3 months after the end of treatment. 
The findings indicated that HCF can improve the 
nutritional status of the patients and reduce the occurrence 
of radiotherapy side-effects. This finding has important 
clinical implications for HCF-style nutritional management 

to improve nutritional status and treatment tolerance in 
esophageal and head and neck cancer patients. 

Nutritional management in the HCF model refers to the 
management of patients in community hospitals from the 
start of treatment after admission to the end of treatment 
and self-nutritional management at home. HCF aims to 
mobilize the large group of rural doctors to participate in 
the nutritional management, establish a county-township-
village integrated nutrition management system for cancer 
patients. HCF can achieve standardized management 
and treatment of tumor nutrition, improve the efficiency 
and level of nutrition monitoring and management, and 
promote the equalization and standardization of family 
nutrition prevention and treatment services for cancer 
patients (18). 

The ESPEN guidelines recommend NRS2002 as the 
diagnostic criteria for nutritional risk, which incorporate 
the severity of the patient’s disease and impaired 
nutritional status, and is assessed according to the patient’s  
condition (28). And the table is short content, low price, 
high sensitivity and high specificity (29). Therefore, this 
study applied the NRS2002 Nutritional Risk Screening 
Form for nutritional risk screening. In this study, at  
3 months after the end of the treatment, the NRS2002 in 
the HCF group was lower than the beginning of treatment. 
Also, in the HCF group it was significantly reduced 
compared with the control group, and the nutritional risk 
of the patients who underwent the HCF model of nutrition 
management was significantly reduced. 

Table 5 Observation of adverse reactions of radiotherapy

Adverse reactions Routine group (n=47) HCF group (n=48) P value

Radiation mucositis 0.018*

Level 0–I 17 29

Level II–III 30 19

Radiation dermatitis

Level 0–I 24 35 0.028*

Radiation pneumonitis 0.975

Level 0 43 44

Level 1 4 4

Radiation esophagitis 0.340

Level 0–I 39 36

Level II–III 8 12

*, P<0.05. Pearson chi-square test for categorical data was used. HCF, hospital-community-family.
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PG-SGA is lightweight and convenience to evaluate the 
nutritional status of patients from multiple perspectives. It 
is currently widely used in the clinical setting to assess the 
nutritional status of cancer patients (21). In this study, PG-
SGA was used as the main observation index. In the control 
group, PG-SGA increased in 3 months after radiotherapy 
compared with before radiotherapy. After applying of the 
HCF model of nutrition management, the PG-SGA of the 
HCF group decreased at 3 months after treatment than 
before treatment, and the HCF model of nutritional status 
was significantly improved compared with the control 
group. 

Weight loss is a common manifestation of malnutrition. 
An analysis of nutritional status after chemotherapy in 3,047 
patients found that 54% of cancer patients had weight 
loss before treatment, and those who lost weight were 
significantly more likely to have reduced median survival 
time than those who had not lost weight (30). In this study, 
the weight of patients in the control group decreased 
significantly compared with before treatment in HCF 
group, while the body weight did not change compared 
with that before treatment in HCF group. At 3 months 
after the end of treatment, patients in the HCF group lost 
less weight than those in the control group, demonstrating 
that the HCF model of nutritional management can 
alleviate weight loss and improve malnutrition in patients 
undergoing radiotherapy. 

Albumin plays an important role in plasma protein, and 
does not only maintain important physiological functions, 
such as plasma colloid osmotic pressure and transport, it 
can also improve the tolerance of enteral nutrition (31). 
It is believed that albumin and prealbumin can be used as 
biomarkers for malnutrition in patients in the absence of 
infection (32). The findings of the present study indicated 
that albumin in the HCF group was higher than in 3 
months after radiotherapy, while in the control group it was 
not discovered. Albumin and prealbumin levels in the HCF 
group was significantly higher than those in the routine 
group. 

The ECOG score is an independent factor affecting 
the quality of life of patients (33). The performance status 
is significantly correlated with the patient's performance 
status, fatigue, and anorexia. The findings of the present 
study indicated that the level of ECOG score in control 
group increased in 3 months after treatment, while the 
ECOG in HCF group decreased. At 3 months after 
radiotherapy, the ECOG score in the HCF group was 
significantly lower than that of the control group. The 

ECOG of esophageal and head and neck cancer patients 
undergoing radiotherapy significantly improved with the 
HCF model of nutritional management. 

Anemia decreases a patient’s oxygen-carrying capacity, 
weakens muscle strength, and decreases body activity 
and physical state (34). The findings of the present 
study indicated that at the end of 3 months of treatment, 
hemoglobin in HCF group was significantly higher than 
that of the control group. Oral mucositis is a common 
side-effect affecting 80% and 40% of patients undergoing 
radiotherapy and chemotherapy, respectively (35). The 
findings of the present study indicated that radiation 
mucositis and radiation dermatitis in the HCF group were 
significantly reduced compared with those in the control 
group. 

The present study has some limitations. First, radiation 
therapy affects the patient’s immune system, and we did not 
include indicators of immune function in this study. Second, 
there was few exploration and analysis about the analysis 
of nutritional components. Third, community nutrition 
management needs to be further explored and standardized. 

Conclusions 

The HCF model of nutrition management group reduced 
the loss of weight of patients with esophageal and head 
and neck malignant tumors in the hospital, and outside the 
hospital, improves albumin and hemoglobin indicators, 
enhances performance status, reduces nutritional risk, 
improves nutritional status, and reduces the occurrence 
of toxic side effects of radiation mucositis and radiation 
dermatitis. 
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