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A B S T R A C T

Objective: The aim of this study was to establish a nurse-led supportive care program based on telephone and
Internet support and evaluate its efficacy in comparison with conventional care on enhanced recovery after
surgery.
Methods: The study was designed as an open-label, randomized controlled trial to value the efficacy of a nurse-led
supportive care program in comparison with conventional care. A convenience sampling method was employed to
recruit patients with esophageal cancer in a tertiary Grade A cancer center in Beijing from November 2018 to
January 2019. Patients were assigned randomly (1:1) to one of the two groups (intervention group vs control
group) via a web randomization system. The control group received conventional care. Patients from the inter-
vention group received conventional care and one-on-one phone calls from nurses following their discharge as-
sessments and education about nutrition and symptoms. Nurses also set up a WeChat group, which they invited
patients to join in before discharge for better communication during follow-up. Statistical testing, including
nutritional status, quality of life, the helpfulness of the follow-up service, and the patients’ satisfaction with their
care, was conducted 6 months after discharge to assess for differences between the two groups. The independent
sample t, chi-squared, and Mann–Whitney tests were used to compare between the experiences of the intervention
and control groups. The Spearman correlation analysis was used for the analysis of correlation of the nutritional
index and quality of life.
Results: Finally, 168 patients were included in the study, with 86 patients in the intervention group and 82 in the
control group. Significant differences between the intervention and control groups were found in the nutrition risk
screening 2002 and simple diet self-assessment tool scores. The changes in blood albumin, prealbumin, and
transferrin were also statistically significant. All (European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire) QLQ-C30 results of the intervention group were better than those of the control
group. A significant positive correlation of the simple diet self-assessment tool (the higher, the better) and the
scores for total health/quality of life were detected (r ¼ 0.214, P ¼ 0.005). A significant negative correlation of
the nutrition risk screening 2002 (the lower, the better) and the scores of total health/quality of life was detected
(r ¼ �0.446, P ¼ 0.000). The patients’ scores on the helpfulness of the follow-up service and their satisfaction
with it were both significantly higher in the intervention group than in the control group.
Conclusions: This study highlighted the important role of nurse-led supportive care based on telephone and
Internet-based support for patients after enhanced recovery after surgery. The supportive care improved patients’
nutritional status, elevated their quality of life, and improved their satisfaction with the care provided to them.
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Introduction

Esophageal cancer is one of the most common malignant gastroin-
testinal tumors.1,2 It is the seventh most commonly diagnosed type of
cancer and the sixth leading cause of cancer-related death worldwide
annually.3 More than 50% of esophageal cancer cases occur in China,
where it is the sixth most common type of cancer and the fourth leading
cause of cancer-related death.4 It has been estimated that esophageal
cancer-related deaths in China account for approximately 52.7% of
global esophageal cancer-related deaths.5

The main treatment for esophageal cancer is still surgery, combined
with radiotherapy and chemotherapy.6 Characterized by a generally late
diagnosis,7 only one-quarter of individuals with esophageal cancer are
candidates for curative treatment,8 and most undergo an extensive
treatment regime of esophageal resection with or without neo-adjuvant
therapy. The average hospital stay of patients after esophagectomy in
China is 14.31 days.9 However, stays are usually shorter in most tertiary
Grade A hospitals in China due to the usage efficiency of health resources
and the implementation of enhanced recovery after surgery (ERAS) for
esophageal cancer surgical treatment.10 After an esophagectomy, pa-
tients suffer from a variety of surgery-related problems that may
contribute to a reduced quality of life, and a shorter stay may aggravate
this situation. The overall prognosis after esophagectomy is poor, with a
5-year survival rate of under 25%.11

In brief, patients with esophageal cancer face problems related to
eating, surgery-related symptoms, and psychological problems. In one
study, 59% of the patients reported experiencing difficulties with eating
after their operation.12 The eating-related problems are characterized by
dysphagia, appetite loss, and nausea/vomiting linked to anatomic
changes and the reconfiguration of their upper gastrointestinal tract
during surgery.13 Furthermore, these issues can lead to postoperative
malnutrition in more than 50% of the patients who have had an esoph-
agectomy.14 Malnutrition can prolong a patient's postoperative recovery
time, reduce their quality of life,12,15 and lower their tolerance to post-
operative radiotherapy and chemotherapy.16 Of all the surgery-related
problems, 30% of patients reported fatigue/pain symptom cluster
(pain, fatigue, insomnia, dyspnea), and 27% of patients reported
reflux/cough cluster (dry mouth, taste changes, cough, reflux).17 More-
over, large population-based cohort studies have shown that approxi-
mately 50% of surgically-treated patients with esophageal cancer report
emotional problems 6 months following surgery,18 with feelings of being
depressed, lonely, and abandoned,19,20 factors that may contribute to the
reduced quality of life and are known to affect the patients' lives for a
long time after surgery.21–24 In a word, patients with esophagectomy are
likely to encounter an arduous postsurgical recovery period, with
eating-related problems, surgery-related symptoms, and psychological
problems.25 Evidence shows that the supportive care needs of patients
with esophageal cancer are very high.26

Supportive care is defined as the services necessary to meet physical,
emotional, social, psychological, informational, spiritual, and practical
needs of patients with cancer.27 During the post curative treatment of
cancer, patients report high levels of unmet needs, especially in low- and
middle-income Asian countries.28,29 In China, approximately 95.2% of
patients with esophagectomy were found to have more than one unmet
need. Most of the top 10 identified moderate-to-severe unmet needs are
in the health and information domains.10 Several supportive care in-
terventions have been developed to improve the quality of life of post-
surgical patients with esophageal cancer .30–33 Almost all studies that
have evaluated interventions during postsurgical supportive care show
an effect on cost and patient satisfaction, although some studies show no
significant difference in the quality of life compared with regular
follow-up care. Across these studies, supportive care was delivered by
medical staff to patients with esophageal cancer via telephone or home
visits. There are fewer studies of supportive care based on the combi-
nation of the telephone and Internet for esophageal patients, and
objective indicators to evaluate nutritional status are lacking. Therefore,
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the hypothesis underlying this study is that nurse-led telephone and
Internet supportive care for patients after esophageal cancer surgery has
the potential to improve patients’ nutritional status, quality of life, and
satisfaction.

Methods

Design

This study was designed as a two-armed randomized controlled trial
with evaluations of the efficacy of nurse-led telephone and Internet-based
supportive care after esophagectomy. Patients were assigned randomly
(1:1) to one of the two groups (intervention group vs control group) via a
web randomization system by an experimenter who was not involved in
recruitment. The trial was open-label.

Setting

The study was conducted at a tertiary Grade A cancer center in Beijing.
The hospital is one of the best cancer centers in China, where approxi-
mately 1000 patients undergo esophagectomies annually. Enhanced re-
covery components have been practiced here for more than 3 years. The
average length of stay at the hospital after surgery was 10–14 days.

Patients

A convenience sampling method was employed to recruit patients
with esophageal cancer from November 2018 to January 2019. The pa-
tient eligibility criteria were as follows: (1) the diagnosis of esophageal
cancer and in the process of undergoing ERAS for esophageal cancer; (2)
the ability to understand and communicate in Chinese; (3) age�18 years;
(4) the absence of cognitive deficits according to medical assessment; and
(5) having provided informed consent. Patients with any other type of
cancer, another severe disease, a history of psychiatric disease, or taking
psychiatric drugs at the time of enrollment were excluded. Following the
classification of malignant tumors system,34 patients with cancer in the
cardia were classified as patients with esophageal cancer and were
included in this study.

Sample size

Based on an estimated effect size of α ¼ 0. 05 (two-tailed as the di-
rection was hypothesized) and β ¼ 0. 20 (one-tailed as the direction was
hypothesized), we estimated that we would require a total of 78 partic-
ipants per group. Therefore, we aimed to recruit 86 patients per group
based on a 10% dropout rate.

Nurses’ training

Six thoracic surgery department nurses with more than 5 years’
experience in the field were chosen to set-up a supportive care team.
They were trained for 7 days before the intervention. The curriculum of
their training is shown in Table 1.

Control group

Conventional care was based on a clinical follow-up program,
including outpatient clinic visits to the thoracic surgery department 1
month after discharge, and then once every 3 months for 2 years, once
every 6 months in years 2–5, and once per year after 5 years. Before
discharge, the patients received information from a nurse about diet,
exercise, and other matters needing their attention. All patients had a
telephone follow-up with the physician assistant once every 3 months to
confirm the patients’ situation and answer questions; no structured in-
formation was included in the telephone follow-up. The patients could
contact the physician assistant at any time when needed.



Table 1
Training for the supportive care nurses team.

Curriculum content Trainer Training
time

All kinds of esophageal cancer
operation

Esophageal surgeon 1 d

Enteral nutrition Director of nutritional department 1 d
Parenteral nutrition Professor of pharmacy intravenous

admixture services (PIVAS)
1 d

How to use the simple diet self-
assessment tool (SDSAT)35

Professor Cong (developer of
SDSAT)

1 d

Common symptoms and
management of postoperative
patients with esophageal cancer

Nursing specialist in thoracic
surgery

1 d

How to use nutrition risk
screening 2002 (NRS 2002)36

and European Organization for
Research and Treatment of
Cancer Quality of Life
Questionnaire (EORTC
QLQ-C30)37

Nursing teacher proficient in
scales

1 d

How to follow-up and standardize
terms

Nurse with rich follow-up
experience

1 d
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Intervention group

Before discharge
In addition to conventional care, the intervention group received

nurse-led telephone and Internet-based supportive care. The
Figure 1. The SDSAT poster displ
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supportive care team provided intervention. The nurses sent a
pamphlet to each patient to introduce the supportive care plan. The
nurses would make telephone calls to the patients regularly. The
Internet-based supportive care was performed by a WeChat group.
Patients joined in the group before discharge and asked questions
anytime they needed, and the nurses regularly answered the questions
online every day.

After discharge
The nurse called each patient for a one-on-one discussion after

discharge once a week in the first two months, twice a month in months
3–4, and once a month in months 5–6. The follow-up telephone call
focused on the patients' nutritional status, symptoms after esoph-
agectomy, and psychological issues. The patients' eating situation would
be evaluated using the simple diet self-assessment tool (SDSAT), which
nurses taught patients to use before discharge. This tool also was avail-
able on a poster displayed on the wall of the ward (Figure 1). Nurses
would provide dietary guidance based on the results of the SDSAT. The
SDSAT scores ranged from 1 to 5, with higher scores meaning a better
diet. Patients who scored 5 points did not need a nutritional intervention.
Patients who got 4 points would be advised to eat food rich in calories
and protein and take nutritional supplements as needed. Patients who
scored 3 points were instructed to take oral nutrition supplements high in
calories and protein in addition to their normal diet. Patients who
received 1 or 2 points were advised to go to the hospital's nutritional
clinic for enteral or parenteral nutrition. These follow-up phone call took
one afternoon per week.
ayed on the wall of the ward.
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Nurses also asked about the patients' symptoms after surgery and
answered their questions, for example, regarding pain, reflux, or
cough. They recommended medical visits when necessary. The nurses
asked patients if they had any psychological problems and provided
counseling. Each of these telephone contacts lasted as long as the
patients desired, usually between 20 and 30 min. The nurses managed
the WeChat group, using it to answer patients’ questions. For instance,
Figure 2. A nurse sent a common ONS file to the W
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they organized and sent out answers to the most common 10 ques-
tions, information concerning common oral nutritional supplements
(Figure 2), and articles related to postoperative rehabilitation and
nutrition (Figure 3). The patients could upload pictures (Figure 4) and
videos to the group and communicate with nurses and other patients.
Different nurses were responsible for the WeChat group for a week in
turn and answering questions at any time.
eChat group. ONS, oral nutritional supplements.



Figure 3. A nurse sent links to articles about nutritional management at home.

Y. Yu et al. Asia-Pacific Journal of Oncology Nursing 9 (2022) 217–228
Data collection procedure

All data were collected by two nurses who were not involved in the
intervention to reduce outcome bias. Before randomization, baseline
characteristics, such as age, sex, and type of surgery, were gathered from
the patients' medical records. The investigators compared the nutrition
status, quality of life, helpfulness of the follow-up service, and patient
satisfaction between the two groups 6 months after discharge. The
nutrition status was measured according to the patients' blood nutrition-
related indicators (albumin, prealbumin, transferrin, hemoglobin),
SDSAT scores, and nutrition risk screening 2002 (NRS 2002) scores.
221
Quality of life was measured according to the European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire (EORTC
QLQ-C30). The blood test results were collected through the hospital
information system. The investigators tested the helpfulness of the
follow-up service and the patients’ satisfaction using a self-made ques-
tionnaire. The nurses asked the patients these questions over the phone.

Instruments

Demographic and clinical characteristics questionnaire
The self-designed demographic and clinical characteristics



Figure 4. Communication between a nurse and a patient in the WeChat Group.
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questionnaire consisted of age, gender, marital status, educational
background, and employment status. The demographic characteristics
were provided by the patients, and the clinical data (e.g., tumor type,
tumor stage, NRS 2002 score) were obtained by the investigator from the
patients’ medical records.

SDSAT
Based on their previous studies and clinical experience, Cong et al.

developed the SDSAT. The results identified five patterns for patients
with cancer. In the first pattern, patients could have only a liquid diet,
such as soup, juice, milk, and soy milk. This is a common diet for patients
in the early postoperative stage. These patients usually consume less than
300 kcal in one day. In the second pattern, the patients rarely eat meat.
These patients' energy intake is usually between 300 kcal and 600 kcal. In
the third pattern, patients can have one full meal and two semi-liquid
222
meals per day. Patients can sometimes eat 50 g of meat or an egg. The
total energy consumed is typically between 600 kcal and 900 kcal. In the
fourth pattern, patients can have two full meals per day, with only one
liquid or semi-liquid meal. Some meat (usually 50–100 g) and a small
amount of fat are consumed by patients. The range of energy intake is
usually 900–1200 kcal. In the fifth pattern, patients can have three
full meals per day. They consume enough staple foods (250–300 g), meat
(15 g), fat, eggs, milk, and fruits. According to the five dietary patterns,
patients' diet can be estimated using a five-point Likert scale ranging from
1 to 5, with 1 ¼ less than 300 kcal, 2 ¼ 300–600 kcal, 3 ¼ 600–900 kcal,
4 ¼ 900–1200 kcal, and 5 ¼ more than 1200 kcal. Considering the nu-
ances of eating habits in different regions, we designed three versions of
the instrument, including versions for the North, Northwest, and South
regions. For example, the common staple foods in the Northwest and
South regions are flour and rice, respectively, whereas the staple food in
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the North region is flour or rice. To make this easier to understand, each
version was presented in the form of a food map, in which the common
local foods were listed according to each dietary pattern. It usually takes
5–10 min to estimate patients’ dietary intake, which provides consider-
able practical value. The SDSAT has demonstrated good reliability and
validity among patients with head and neck cancer.38

EORTC QLQ-C30
The EORTC QLQ-C30 contains five functional scales (physical, role,

cognitive, emotional, and social functioning), a global Quality of Life(-
QoL) scale, three symptom scales (fatigue, nausea and vomiting, and
pain), and six single items (appetite loss, diarrhea, dyspnea, constipation,
insomnia, and financial impact). The questionnaire has a 1-week time
frame and uses a four-point response format, except for the global QoL
scale, which has a seven-point response format. The scores are trans-
formed linearly to a score between 0 and 100.39 For the functioning and
the global QoL scales, a higher score indicates better health. For the
symptom scales, a higher score indicates a higher symptom burden. The
QLQ-C30 summary score is calculated as the mean of the combined 13
Figure 5. Flowchart of patients in the study. Flow diagram of the study showing en
(n ¼ 86), 6-month follow-up and analysis (n ¼ 168).
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QLQ-C30 scale and item scores (excluding global QoL and financial
impact), with a higher score indicating a better QoL.40,41 The summary
score was calculated only when all the required 13 scale and item scores
were available.

NRS 2002
The NRS 2002 is a preferred tool recommended by the European

Society of Parenteral Enteral Nutrition and the Chinese Parenteral
Enteral Nutrition Association for NRS in hospitalized patients. It assesses
three main aspects: nutrition score (0–3), disease score (0–3), and age
score (�70 years, 1 score; <70 years, 0 score). The total score (0–7
points) is the sum of these three parts, and patients with�3 points have a
nutritional risk, whereas those with <3 points do not.

Self-made questionnaire
To shorten the duration of asking and reduce the disturbance to the

patients, the questions were designed simply to be scored on five-point
Likert scales ranging from 1 to 5 to test the helpfulness of the follow-up
service and the patients’ satisfaction.42 For helpfulness, 1 ¼ no help at
rolment, randomized allocation to intervention group (n ¼ 86) or control group



Table 3
Comparison of NRS 2002, SDSAT, and laboratory data between the intervention
and control groups in the 6 months after discharge.

Item Intervention group
(n ¼ 86)

Control group
(n ¼ 82)

Statistic
value

P
value

NRS 2002 1.90 � 0.91 3.20 � 1.04 �8.731* 0.001a

SDSAT 3.92 � 0.80 2.40 � 0.97 �11.221* 0.001a

Albumin (g/L) 44.58 � 5.33 42.94 � 4.40 2.176* 0.031b

Prealbumin
(mg/dL)

21.42 � 3.72 19.82 � 5.40 2.279* 0.024b

Transferrin
(mg/dL)

214.54 � 38.38 193.15 � 49.13 3.142* 0.002b

Hemoglobin (g/L) 130.73 � 14.81 129.15 � 16.26 0.666 0.506b

*P < 0.05 was considered statistically significant.
a Mann–Whitney test.
b Chi-squared test.
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all, whereas 5 ¼ a lot of help; the higher the score, the more helpful the
patients felt the service was. For satisfaction, 1 ¼ very dissatisfied,
whereas 5 ¼ very satisfied; the higher the score, the more satisfied the
patients.

Data analyses

The data analysis was performedwith SPSS 19.0 (IBM Corp., Armonk,
NY, USA). The measurement data were expressed as mean � standard
deviation. The chi-squared and Mann–Whitney tests were used for
comparisons between the intervention and control groups. The Spearman
correlation analysis was used for the analysis of correlation between the
nutritional index and quality of life. A P value of < 0.05 was considered
statistically significant.

Ethical considerations

Ethical approval of this study was approved by the Ethics Committee
of the National Cancer Center before conducting the study. Each poten-
tial participant was informed about the purpose of the study, what his/
her involvement would entail, confidentiality and anonymity issues,
voluntary involvement, and the right to withdraw at any time without
repercussions (Approval No. NCC2018M045). All participants who con-
sented to participate were asked to sign a consent form.

Results

General data of patients

In total, 172 patients were enrolled in this study. Four patients in the
control group did not complete the study. Finally, 168 patients were
included in the study, with 86 patients in the intervention group and 82
in the control group. Figure 5 presents a flow chart. The general infor-
mation of the two groups is shown in Table 2. No statistically significant
differences were present between the two groups, indicating their
comparability.

Nutritional status and hematologic examination

After adopting different modes of care (control group: conventional
care; intervention group: supportive care based on Internet and
Table 2
Baseline characteristics of patients in the intervention group (n ¼ 86) and control gr

Variables Inte

Gender Male 71
Female 15

Age (years) �50 11
51–60 27
61–70 40
>70 8 (9

Marital status Married 82
Single 4 (2

Education level Primary school and below 15
Junior middle school 25
High school or technical secondary school 19
College degree or above 23

Employment status Unemployed/retired 21
Employed 65

Present body mass index (kg/m2) <18.5 1 (1
18.5–23.9 39
>24 46

Tumor histology Squamous cell carcinoma 59
Adenocarcinoma 27

Cancer stagea I 35
II 13
III 32
IV 6 (7

a TNM Classification of Malignant Tumors.
b Mann–Whitney test.
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telephone) in the 6 months after discharge, we identified significant
differences in NRS 2002 and SDSAT scores between the two groups
(Table 3). Table 3 also shows that the differences in albumin, pre-
albumin, and transferrin levels were statistically significant. We did not
find a significant difference in hemoglobin concentration between the
two groups.

Quality of life

The mean scores and standard deviations of each item of the EORTC
QLQ-C30 are shown in Table 4. According to the results of the scale, after
6 months’ intervention, all the differences between the intervention and
control groups were significantly different for all the functions and items.
The scores of the functional scales for the intervention group were higher
than those of the control group (100 ¼ best). The scores of symptom
scales for the intervention group were all lower than those of the control
group (0 ¼ best).

The correlation of nutritional index and quality of life

Results of the correlation analysis of quality of life with SDSAT and
NRS2002 of all the participants (n ¼ 168) are presented in Table 5. A
significant positive correlation of the SDSAT (the higher the better) and
the scores of total health/quality of life was detected (r ¼ 0.214, P ¼
0.005). A significant negative correlation of the NRS2002 (the lower the
oup (n ¼ 84).

rvention group [n (%)] Control group [n (%)] Statistic value P value

(82.6) 68 (82.9) 1.000 0.556b

(17.4) 14 (17.1)
(12.8) 7 (8.5) 3448.000 0.804b

(31.4) 29 (35.4)
(46.5) 37 (45.1)
.3) 9 (11.0)
(97.6) 80 (97.6) 0.682 0.364b

.4) 2 (2.4)
(18.3) 14 (16.3) 1.949 0.583b

(30.5) 34 (39.5)
(23.2) 20 (23.3)
(28.0) 18 (20.9)
(24.4) 25 (30.5) 0.393 0.239b

(75.6) 57 (69.5)
.2) 4 (4.9) 2.481 0.289b

(45.3) 40 (48.8)
(53.5) 38 (46.3)
(68.6) 56 (68.3) 0.965 0.549b

(31.4) 26 (31.7)
(40.7) 21 (25.6) 4.675 0.197b

(15.1) 17 (20.7)
(37.2) 35 (42.7)
.0) 9 (11.0)



Table 5
Correlation of nutritional index and quality of life in all the patients (n ¼ 168).

Scores of total health/quality of life

r P value

SDSAT 0.214* 0.005a

NRS2002 �0.446* 0.000a

*P < 0.05 was considered statistically significant.
a Spearman correlation analysis.

Table 6
Comparison of helpfulness and satisfaction between the two groups.

Item Intervention group
(n ¼ 86)

Control group
(n ¼ 82)

Statistic value P value

Helpfulness 2.93 � 0.29 2.56 � 0.50 149.123* 0.000a

Satisfaction 4.80 � 0.64 4.62 � 0.71 7.420* 0.007a

*P < 0.05 was considered statistically significant.
a Mann–Whitney test.
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better) and the scores of total health/quality of life was detected (r ¼
�0.446, P ¼ 0.000).

Helpfulness and satisfaction

The mean scores and standard deviations of each item of the self-
made questionnaire are shown in Table 6. According to the results, the
helpfulness and satisfaction scores of the intervention group were both
significantly higher than those of the control group.

Discussion

A lot of research has shown that implementing ERAS protocols leads
to better patient outcomes, shorter hospital stays, and fewer complica-
tions for patients with esophageal cancer. Few studies, however, have
focused on post-discharge care for patients. Shorter hospital stays can
lead to many problems, such as patients' lack of self-care knowledge,
anxiety, and symptoms related to the operation. This study was con-
ducted as a randomized control trial to test the effect of nurse-led sup-
portive care based on telephone and Internet support following ERAS for
esophageal cancer. The findings showed that the supportive care pro-
gram positively affected patients’ nutritional status, quality of life, and
satisfaction.

Effect of supportive care on nutritional status

The supportive care discussed in this study primarily addressed the
patients’ nutrition problems. The measures included nutritional
screening, assessment of eating difficulties, a calculation of calorie
intake, individualized guidance, many forms of nutritional education,
and psychological nursing. At 6 months after discharge, the NRS 2002
and SDSAT scores for the intervention group were significantly higher
than those for the control group. Blood tests showed that the albumin,
prealbumin, and transferrin contents of the intervention group were also
significantly higher than those of the control group. Although the dif-
ference was not significant, the hemoglobin concentration of the inter-
vention group was higher than that of the control group.

Semi-structured interviews indicated that patients felt that the
embodied sensations of eating after esophagectomy were misaligned.25

This required adjustment to new sensations when chewing/swallowing,
to the changed taste and smell of food, and an absence of satiety often
resulting in a negative effect. Consequently, appetite loss is significantly
more frequent in esophagectomy patients 3 years post-surgery than in the
general population,21 with symptoms such as diarrhea and reflux
Table 4
Comparison of quality of life between the intervention and control groups after inter

Item Mean (SD)

Intervention gro

Functional scales (100 ¼ best) Physical function 92.13 � 5.82
Role function 88.58 � 14.12
Emotional function 97.19 � 6.27
Cognitive function 100 � 0
Social function 85.77 � 16.00
Total health/quality of life 81.93 � 12.58

Symptom scales (0 ¼ best) Fatigue 19.1 � 11.24
Nausea and vomit 25.28 � 14.01
Pain 6.74 � 12.74
Dyspnea 12.36 � 18.38
Insomnia 4.12 � 11.03
Appetite loss 9.36 � 17.4
Continued constipation 3.37 � 11.29
Diarrhea 20.22 � 18.54
Financial difficulties 16.85 � 24.16

*P < 0.05 was considered statistically significant.
SD: Standard deviation.

a Chi-squared test.
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remaining significantly worse at 3 years than at baseline.22 In a quali-
tative study with longer-term survivors, eating was reported to no longer
be a source of pleasure, now requiring planning and organization.43

Weight loss is common; two-thirds of the patients in one study reported a
10% loss in body weight 6 months after surgery.44 Before providing
nutritional guidance, it is very important to understand the patients'
eating status. To the best of our knowledge, this is the first study to select
SDSAT as a guidance tool for supportive care for patients with esophageal
cancer. According to European Society of Clinical Nutrition and Meta-
bolism guidelines, after esophagectomy, patients should consume 30
kcal/kg calories and 1.5 g/kg protein every day. However, these guide-
lines are abstract and difficult to apply for patients and their caregivers.45

The SDSAT is an easy-to-use, quick, and simple dietary intake assessment
tool. It can help nurses to determine the patients' dietary range and
standardize nutrition guidance quickly. We made pioneering use of the
SDSAT to assess patients' eating status and provide targeted guidance.
This also confirmed the applicability of the SDSAT to patients with
esophageal cancer.

Effect of supportive care on quality of life

Our results showed a significant difference in the quality of life after
the implementation of supportive care in the intervention group. All the
results of the functional and symptom dimensions of the intervention
group were significantly better than those of the control group. These
vention.

Statistic value P value

up (n ¼ 86) Control group (n ¼ 82)

79.84 � 18.2 46.027* 0.000a

73.58 � 22.52 13.266* 0.000a

90.04 � 17.39 42.263* 0.000a

91.26 � 15.10 125.859* 0.000a

74.59 � 17.02 �4.125 0.000a

65.55 � 16.76 13.214* 0.000a

37.67 � 19.58 15.933* 0.000a

39.63 � 18.08 147.953* 0.000a

14.84 � 21.91 8.068* 0.005a

24.39 � 26.73 9.506* 0.002a

20.73 � 28.03 73.186* 0.000a

19.51 � 27.19 21.175* 0.000a

9.76 � 19.94 26.152* 0.000a

44.72 � 29.73 43.031* 0.000a

27.64 � 22.1 5.053* 0.026a
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results were quite like to the findings of Maryam et al.,46 who conducted
a self-care education program among patients with esophageal cancer to
improve their quality of life. The two studies are similar in that nutri-
tional assessment and education were incorporated into the
interventions.

Because patients with esophageal cancer could not recover their
physical function after discharge and solve their health problems inde-
pendently, they often showed suboptimal fitness and lower physical ac-
tivity levels, and they needed to acquire rehabilitative information about
medical care and self-management to increase their ability to function
physically.47,48 The quality of life of patients with esophageal cancer has
been reported to recover between 6 and 12 months post-surgery and may
return to a comparable level to the general population.22 Therefore, we
designed the supportive care in this study to be offered in the 6 months
after discharge.

According to the results of the correlation analysis between the
nutrition status and quality of life of all the 168 patients involved in this
study, there was a positive correlation of the SDSAT(the higher the bet-
ter) and the scores of total health/quality of life (r ¼ 0.214, P ¼ 0.005)
while there was a negative correlation of the NRS2002 (the lower the
better) and the scores of total health/quality of life (r ¼ �0.446, P ¼
0.000). In a word, the quality of life improvedwhen the patients achieved
a better nutritional status. The quality of life of patients with esophageal
cancer after the operation is closely related to their nutritional status and
operation-related symptoms. Furthermore, malnutrition is associated
with adverse postoperative outcomes, including immune suppression,
increased infection rate, and increased morbidity, including pulmonary
complications, delayed wound healing, muscle wasting, and increased
healthcare costs.49–53 Therefore, the early identification of malnutrition
and appropriate nutritional support lead to improved nutritional status
and quality of life.54–61 Moreover, nutrition can support the patients and
help them to heal from cancer-related fatigue, which also influences their
quality of life. Good nutritional status can easily provide the nourishment
necessary to support the adenosine-triphosphate production and poten-
tially increase energy levels.62

In this study, nurses not only implemented nutritional assessment and
education via telephone but also pushed various forms of nutrition-
related knowledge through a WeChat group, which helped address pa-
tient problems and improve their nutrition-related knowledge. Further-
more, nurses asked about the patients' common symptoms related to
surgery, such as pain, reflux, or cough, and gave them instructions (e.g.,
how to use analgesics, methods for preventing reflux). They also asked
patients if they had psychological problems and provided counseling.
Thus, the patients’ quality of life was improved when their symptoms
were alleviated.

Effect of the follow-up service based on telephone and internet

According to the results, the patients in the intervention group found
the follow-up service more helpful and were more satisfied with their
medical care than the patients in the control group. This indicates that
supportive care based on telephone and Internet support can help pa-
tients meet their needs. We designed the helpfulness and satisfaction
questionnaire for only 2 Likert questions to reduce the patients’workload
of answering questions. Marlene et al. found that the dropout rate during
data collection was high.33 The main reason given by patients was feeling
too tired to answer the instruments irrespective of whether they had
recurrent illness. To balance the effectiveness and the simplicity of the
assessment tools is a dilemma for all follow-up medical staff. More
effective and easy tools should be developed in the future.

Telephone counseling and problem-solving support first emerged in
1985 and have become some of the main ways of delivering cancer-
related information.63 Nurse-provided telephone follow-up care is not
hindered by national or geographic limitations or transportation issues.
Telephone follow-up counseling services can be easily and discreetly
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accessed by homebound or physically challenged patients, and these
services also offer an affordable and readily available means of coun-
seling.64 Telephone follow-up calls take a lot of time, as nurses can
communicate with only one patient at a time. Nevertheless, telephone
follow-up care still has a special significance because the nurses who call
the patients are the medical staff familiar to the patients and hearing
their voices can make the patients feel safe and provide them psycho-
logical comfort.

The Internet-based supportive care was performed via the WeChat
group in this study. Patients joined in the nurses–patients’ group before
discharge and stayed connected with each other. In contrast, the rate of
loss to follow-up care by telephone is highly related to many factors, such
as patients changing their phone numbers or inconvenience during the
period of the follow-up. In recent years, the wide adoption of mobile
technology (e.g., smartphones and mobile apps) has offered a promising
platform for efficient and accessible intervention delivery.65 Using a
mobile health system on a mobile platformmay be ideal for patients who
have difficulty in making frequent follow-up visits to a hospital, which
can be particularly challenging in China, as hospitals are situated in city
centers. As 98.5% of people aged 50–80 years old in China use the
WeChat application,66 supportive care via WeChat would reach a sub-
stantial percentage of the patients with esophageal cancer. In this study,
the WeChat group could provide the patients with not only voice
communication but also text, image, and video. Furthermore, all the
information could be stored on the phone and reviewed repeatedly when
the patients forgot what they had learned, such as the video on the
enteral nutrition process. This mode of communication is more conve-
nient for both nurses and patients, as they can ask and answer questions
any time they want to in the WeChat group. Additionally, the cost of
supportive care based on the Internet is lower than that of care delivered
over the phone or by returning to the clinic. The labor cost was also low
because one nurse could answer many patients’ questions at one time in
the group. Hence, it did not add too much work for the nurses and
required less time. Furthermore, all the patients in the group had un-
dergone esophageal surgery and had shared similar experiences, so they
could comfort and encourage each other.

Several supportive care interventions have been developed to
improve the quality of life of patients with postsurgical esophageal
cancer but have shown no effect on the patients' quality of life. This could
be because they used only a single approach to provide supportive care,
such as home visiting, telephone follow-up calls, or health educa-
tion.30,32,67 Therefore, the supportive care in this study adopted a com-
bination of telephone and Internet support. The two modes
complemented each other and made up for their deficiencies, which not
only improved the patients’ quality of life but also improved the work
efficiency. The combination of the two supportive care modes also
reduced the rate of loss to follow-up. In this study, the rate of loss to
follow-up of the control group was 4.65% (4/86), whereas that of the
intervention group was 0% (0/86).

In the future, mobile applications or programs dedicated to sup-
portive care should be developed. Dai et al. found that patient-
reported outcome-based symptom management showed a lower
symptom burden and fewer complications than usual care for lung
cancer post-discharge.68 The patient-reported outcome system may be
applied in symptom management for esophageal patients'
post-discharge in the future because patients find it to be more un-
derstandable. The patients may receive various forms of information,
which could be searched and stored. They also could make video calls
to nurses and communicate with other patients. The nurses could
manage patients electronically. After inputting scientific and reliable
knowledge, the application could automatically send information ac-
cording to the patients' situation and provide intelligent feedback
based on the patients' self-assessment. In other words, should sup-
portive care be standardized, both the patients' quality of life and the
nurses’ work efficiency would be improved.
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Effect of the nurse-led supportive care

In this study, nurse-led supportive care showed a significant effect on
increasing patients' nutritional status, quality of life, and satisfaction.
Nurses play an essential role in supporting patients with cancer by
managing disease-related complications, monitoring patients' responses
to the healthcare system's interventions, and coordinating patient care.
They also frequently engage in communication regarding patients' psy-
chosocial concerns, with patients expressing feelings of worry, depres-
sion/anxiety, and disappointment,69 and specialist nurses make a key
contribution in renegotiating the balance of follow-up care with physical
symptom management.70 Information provision is also involved; one
study found that, although some patients (10%) felt they had difficulty in
understanding the disease and treatment-related information provided
by the physician, none felt they had problems understanding what they
were told by the nurse.69

Despite the advantages of nurse-led supportive care, many factors still
restrict its development in China. China has fewer nurses per capita than
developed countries and even fewer clinical nurse specialists in esoph-
ageal cancer. In most hospitals, nurses are busy with clinical work, and
there are no full-time supportive care nurses. Most nurses do not have
specific training in supportive care and do not have enough equipment
specifically for supportive care, such as telephones, computers, or
specialized supportive care applications. Policy support is also insuffi-
cient. There is no corresponding fee pricing and supporting medical in-
surance policies, so the value of the nurses’ labor is neither recognized
officially nor compensated adequately.

Limitations

This study has some limitations, such as the small sample size and the
fact that it was a single-center investigation performed in a tertiary Grade
A cancer center. In the future, we can expand supportive care into other
areas and increase the sample size to increase the credibility of the
research. Telephone interviews were used in this study to evaluate the
helpfulness of the care and the patients’ satisfaction with that care.
Although the interviewers and the intervenors were not the same people,
patients may give high scores while withholding their true feelings
because they were not anonymous.

Conclusions

This study highlighted the importance of nurse-led supportive care
based on telephone and Internet-based support for patients after ERAS.
The supportive care improved patients’ nutritional status, elevated their
quality of life, and improved their satisfaction.
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