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Abstract: Objective: Assess the improvement of cluster enteral nutrition treatment for head and neck cancer patients. Methods:
104 participants was invested to join our study from December 2016 to December 2018. They were randomly assigned to
intervention group and control group in study beginning. For intervention group, we provide additional cluster enteral nutrition
treatment to them. In the process, we use the questionnaires, interview and follow-up to collect the data of them, the
questionnaires included Scored Patient-Generated Subjective Global Assessment and Nutritional risk screening. The data shows
the changing of nutrition status of participants in the process. Result: Base on albumin and transferrin of participants, the
intervention had better improvement than that of control group (1.97±0.24 vs 1.61±0.20, 56.72±2.33 vs 50.17±2.01). In dietary
assessment, intervention group had higher score than control group (11.34±1.61 vs 9.04±1.35). But in nutritional risk assessment,
the change gap was not significant in the result. In different complications, the most of complication was nausea and vomiting in
the participants [16 (30.77%) vs 7 (13.46%)]. Conclusion: the cluster enteral nutrition treatment had strongly influence for
nutrition status of head and neck cancer patients. Moreover, the patients of intervention group had better nutrition status after
cluster enteral nutrition treatment. Besides, the cluster enteral nutrition treatment provide better restore to head and neck cancer
patients.
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1. Introduction
The standard of care in locally advanced head and neck cancer
is combined chemoradiation. Even in very advanced stages, the
loco-regional control rates are promising with 85% still alive
after a follow-up of five years from chemoradiation [1-3]. In head
and neck patients, the nutrition is a serious problem in treatment
process. Over 80% of head and neck cancer patients who have
received radiotherapy suffer from radiotherapy-induced
xerostomia (dry mouth) [4]. Xerostomia affects cancer patients'
quality of life by altering their taste which leads to loss of appetite,
interrupting their sleep (due to the frequent need of drinking
water) and makes routine activities such as chewing and
swallowing a laborious task [5, 6].

Head and neck cancer is the 7th most common carcinoma
worldwide [7]. Radiotherapy either alone or in combination
with surgery or chemotherapy is recommended in the
treatment of head and neck cancer [8, 9]. In some studies, the
percentage of malnutrition could even reach as high as 88% at
the end of the treatment [10-12]. So weight loss is an
important indicator for nutritional status, is very common in
the patients of head and neck cancer, with 43%-71% of the
head and neck cancer patients experiencing >=5% weight loss
during radiotherapy [13-15]. The Aim of our research is assess
the improvement of cluster enteral nutrition treatment for head
and neck radiotherapy patients.
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2. Methods
We invited 104 patients who were diagnosed as head and
neck cancer in The First Affiliated Hospital of Jinan
University to join our study. Their data was collected and time
of follow-up from December 2016 to December 2018. The
participants, they all meet our screening criteria, the patients
were randomly assigned to two groups which were
intervention group (n = 52) and a control group (n = 52). In the
prior-treatment and post-treatment, we record nutritional
status [albumin (g/L) & transferrin (g/L)], weight, physical
power and complications on participants. Besides, we assess
dietary score and nutritional risk score by Scored
Patient-Generated Subjective Global Assessment (PG-SGA),
Nutritional risk screening (NRS 2002).
Their inclusion criteria were: (1) the patients received
cluster enteral nutrition treatment in radiotherapy treatment

process; (2) the result of NRS 2002 assessment was higher
than 3 scores; (3) the tumor did not metastasize; (4) no major
organ failure or serious dysfunction. Their withdraw criteria
were: (1) the patients had hepatic and renal failure; (2) they
had gastrointestinal complications. In addition, all participants
voluntarily participated in this study and signed informed
consent.

3. Result
We collected the data of albumin and transferrin with head
and neck cancer patients. Base on Table 1, there was
significant change from nursing before to after nursing.
Following to change, the intervention had better improvement
than that of control group (1.97±0.24 vs 1.61±0.20,
56.72±2.33 vs 50.17±2.01). Besides, the part of improvement
was statistical significance (p < 0.005).

Table 1. Nutritional Status [albumin (g/L) & transferrin (g/L)].
Projects
Control Group (n = 52)
Intervention Group (n = 52)
T-text
P Value

Transferrin (g/L) (Mean ± SD)
BN
FN
T-text
2.15±0.18
1.61±0.20
14.472
2.13±0.19
1.97±0.24
3.770
0.551
8.309
0.583
0.041
-

P Value
< 0.005
< 0.005
-

Albumin (g/L) (Mean ± SD)
BN
FN
60.24±5.07
50.17±2.01
60.11±4.83
56.72±2.33
0.134
15.349
0.894
< 0.005

T-text
13.314
4.558
-

P Value
0.024
< 0.005
-

BN = before the nursing.
FN = after the nursing.

We assess the dietary and nutritional risk of patients by PG-SGA questionnaire and NRS 2002 questionnaire. Both of control
group and intervention group had slightly improvement in dietary health and nutritional risk (Table 2). In dietary assessment,
intervention group had higher score than control group (11.34±1.61 vs 9.04±1.35). But in nutritional risk assessment, the change
gap was not significant in the result.
Table 2. The Result of Dietary Assessment and Nutritional Risk Assessment.
Projects
Control Group (n = 52)
Intervention Group (n = 52)
T-text
P Value

Dietary Assessment (Mean ± SD)
BN
FN
T-text
8.15±1.29
9.04±1.35
3.437
8.22±1.47
11.34±1.61
10.320
0.258
7.894
0.797
0.031
-

P Value
< 0.005
< 0.005
-

Nutritional Risk Assessment (Mean ± SD)
BN
FN
T-text
4.78±1.96
6.98±2.45
5.056
4.72±2.04
5.26±2.10
1.330
0.153
3.844
0.879
< 0.005
-

P Value
< 0.005
0.186
-

BN = before the nursing.
FN = after the nursing.

The information of weight and physical power was collected from hospital database. In weight, the patients of control group
loss more weight, but it means the patients of control group had worse nutritional status (Table 3). On the contrary, the patients of
intervention group had better score of physical power assessment, it shown the patients of intervention group had better
nutritional status.
Table 3. Weight and Physical Power Assessment.
Projects
Control Group (n = 52)
Intervention Group (n = 52)
T-text
P Value

Weight (KG) (Mean ± SD)
BN
FN
68.22±2.70
57.24±3.12
68.24±2.68
66.87±2.15
0.038
18.327
0.970
< 0.005

T-text
19.190
2.875
-

P Value
< 0.005
< 0.005
-

Physical Power Assessment (Mean ± SD)
BN
FN
T-text
42.14±6.09
35.52±8.06
4.726
42.17±6.13
37.93±7.47
3.164
0.025
1.581
0.980
0.117
-

P Value
< 0.005
0.022
-

BN = before the nursing.
FN = after the nursing.

In complications status, patients of intervention group had less complications after the treatment (Table 4). In different
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complications, the most of complication was nausea and vomiting in the participants [16 (30.77%) vs 7 (13.46%)]. Additionally,
the oral ulcer data was statistical significance (p = 0.012).
Table 4. Complications Status.
Projects
Control Group (n = 52)
Intervention Group (n = 52)
X2
P Value

Oral Ulcer
12（23.08%）
3（5.77%）
6.310
0.012

Loss of Appetite or Dry Mouth
7（13.46%）
5（9.62%）
0.377
0.539

Nausea and Vomiting
16（30.77%）
7（13.46%）
4.522
0.033

Neck 2014; 36: 215–219.

4. Discussion
In 2018, 2.6% of new cancer diagnosis and 2.7% of cancer
related deaths in the world were caused by head and neck cancer
[16]. Base on the report, people with head and neck cancer (HNC)
report many disease and health-related problems before, during
and a long time after completion of their treatment [17].
Base on the outcome of this study, the cluster enteral
nutrition treatment had strongly influence for nutrition status
of head and neck cancer patients. Following to albumin and
transferrin of participants, they shown the change was
associated with nutrition status, the patients of intervention
group had better nutrition status after cluster enteral nutrition
treatment. Similarly, the improvement was associated with the
weight, physical power, dietary health and nutritional risk of
participants was present that the cluster enteral nutrition
treatment provides better restore to head and neck cancer
patients. Finally, number of complications was reduced after
cluster enteral nutrition treatment, even through the
improvement was not significant, it had not strongly influence
for the complications of patients.

5. Conclusion
In conclusion, the cluster enteral nutrition treatment
improves the outcome of head and neck cancer patients in the
treatment process. Its improvement included 4 domains with
head and neck cancer patients, such as nutrition status; the
dietary and nutritional risk; weight and physical power;
complications status. Moreover, the cluster enteral nutrition
treatment had great influence for nutritional status, the
nutritional status of intervention group had significant
improvement in the result. However, the result of
complications status was rare, a part of data was not statistical
significant, because the simple size was limit the information
of complications status.
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