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Abstract 
Introduction: Laryngeal carcinoma accounts for 13.9% of head and neck 
tumors, and squamous cell carcinoma is the main pathological type. At 
present, the treatment of laryngeal cancer is mainly surgical treatment or 
postoperative radiotherapy. The surgery is delicate, complex, time-consuming 
and traumatic. Postoperative patients are prone to dysphagia, leading to an 
increase in the incidence of malnutrition. Malnutrition can cause a series of 
negative effects, including weight loss, increased incidence of infection, re-
duced tolerance of anti-tumor treatment, and extended length of hospital 
stay. Therefore, how to effectively improve the nutritional status of laryngeal 
cancer patients through nursing intervention has become an important topic 
of nursing research. Objective: Investigate the effect of individualized nutri-
tion intervention care combined with swallowing training on postoperative 
nutritional status in patients with laryngeal cancer. Methods: A total of 120 
consecutive patients who underwent laryngeal surgery at our hospital for the 
first time between May 2018 and May 2021 were selected for the study and 
equally divided into the control group and the study group by the random 
number table method, with 60 patients in each group. Patients in the control 
group were given swallowing function training and health counseling, and the 
study group adopted individualized nutrition intervention care based on the 
control group. The nutritional status, swallowing function, and quality of life 
(QOL) of the patients were assessed using the Patient-generated Subjective 
Global Assessment (PG-SGA), MD Anderson Dysphagia Inventory (MDADI), 
and Quality of Life Questionnaire-Core30 (QLQ-C30) before the intervention 
and three months after the intervention. Results: Before the intervention, the 
scores of MDADI, PG-SGA, and QLQ-C30 were not significantly different 
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between the two groups (P > 0.05), and three months after the intervention, 
the scores of MDADI and QLQ-C30 increased and the score of PG-SGA de-
creased in the study group, with significant differences (P < 0.05), patients in 
the control group had increased scores on the MDADI, with significant dif-
ference (P < 0.05), while the scores on the PG-SGA and QLQ-C30 were not 
significantly different (P > 0.05). At three months after the intervention, pa-
tients in the study group had higher scores on MDADI, QLQ-C30 and lower 
scores on PG-SGA than the control group, with significant differences (P < 
0.05); There were significant differences in the scores of MDADI, PG-SGA, 
and QLQ-C30 between the two groups before and after intervention (P < 
0.05). Conclusion: Combining individualized nutrition intervention care 
with swallowing training improves the postoperative nutritional status, swal-
lowing function, and QOL of patients with laryngeal cancer.  
 

Keywords 
Laryngeal Cancer, Swallowing Training, Nutritional Status, Individualized 
Nutrition Intervention Care  

 

1. Introduction 

Surgery combined with chemoradiotherapy treatment remains the main treat-
ment method for laryngeal cancer, but surgical treatment is more traumatic to 
patients. Patients after surgery tend to have eating difficulties and are highly 
prone to malnutrition and several complications, such as pharyngeal fistula and 
swallowing disorders [1]. In the past, otolaryngologists paid more attention to 
tumor margins, the extent of resection, lymph node dissection, etc., and often 
ignored nutrition therapy. Researchers in recent years have suggested that nutri-
tion therapy is an important treatment for patients with laryngeal cancer [2]. 
Swallowing disorders, one of the major complications after laryngeal cancer 
surgery, cause a serious impact on patient recovery. Statistics found that about 
45% of patients suffer from swallowing disorders because of surgical injury and 
tumor factors [3]. Patients with laryngeal cancer are often treated with chemo-
radiotherapy after surgery, which can lead to muscle fibrosis, decreased salivary 
gland secretion, and local mucosal swelling in some patients. These symptoms 
can directly result in swallowing disorders. Swallowing disorders seriously affect 
patients’ absorption of water, energy, and protein and cause aspirated pneumo-
nitis, aspiration, dehydration, etc., which seriously reduce patients’ quality of life 
(QOL) and therapeutic effects [4]. Currently, researchers have fully recognized 
the harms of swallowing disorders, and conducted studies to guide swallowing 
training after surgery in patients with laryngeal cancer [5]. A few researchers 
have suggested that individualized nutrition intervention care significantly im-
proves the postoperative nutritional status in patients with laryngeal cancer. 
However, the effect of combining individualized nutrition intervention care with 
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swallowing training has been reported less [6]. Therefore, research subjects were 
selected carefully in this study to investigate the effect of individualized nutrition 
intervention care combined with swallowing training on postoperative nutri-
tional status in patients with laryngeal cancer, thus providing a basis for the re-
habilitation of patients with laryngeal cancer. The results are reported as follows.  

2. Materials and Methods 
2.1. Research Subjects 

A total of 120 patients who received laryngeal cancer surgery in our hospital for 
the first time between May 2018 and May 2021 were selected as the study sub-
jects, including 98 males and 22 females aged 50 to 75 years, with a mean age of 
(58.43 ± 10.27) years. The patients were equally divided into the control group 
and the study group, with 60 cases in each group. This study was approved by 
the Ethics Committee of our hospital.  

2.2. Inclusion/Exclusion Criteria  

Inclusion criteria: Malignant laryngeal cancer patients confirmed by pathologic 
diagnosis [7]; patients who could participate in the study in the whole process; 
patients who received surgical treatment without preoperative radiotherapy and 
chemotherapy; patients who were willing to participate in the investigation; pa-
tients who had complete clinical data. Exclusion criteria: Hepatic insufficiency; 
patients who died during treatment; patients with mental disease or psychologi-
cal illness; patients with severe gastrointestinal disease; patients who quits the 
study midway; patients with cognition impairment; patients complicated by se-
vere cardiovascular and cerebrovascular diseases.  

2.3. Research Method  

The nutritional status, swallowing function, and quality of life (QOL) of the pa-
tients were assessed using the Patient-generated Subjective Global Assessment 
(PG-SGA), MD Anderson Dysphagia Inventory (MDADI), and Quality of Life 
Questionnaire-Core30 (QLQ-C30) before the intervention and three months af-
ter the intervention. The MDADI is mainly used to assess swallowing function of 
patients with head and neck cancer, which includes four subscales, physical (8 
items), functional (5 items), emotional (6 items), and global (1 item). Each item 
is rated on a scale of 1 to 5 points, and the total score is the sum of the individual 
score of each item, with higher scores indicating better swallowing function. The 
PG-SGA mainly assesses the nutritional status in patients with tumors, including 
physical examination, metabolic demand, the relationship between disease and 
nutritional demands, activities and body functions, symptoms, intake, and 
weight, with higher scores indicating worse nutritional status. The QLQ-C30 is 
mainly used to monitor the QOL of cancer patients. It covers 15 domains and 
includes 30 items. Items 29 and 30 are rated on a scale of 1 to 7 points, and the 
remaining items are rated on a scale of 1 to 4 points, with higher total scores in-
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dicating better QOL and body functions.  
Patients in the control group received swallowing function training and health 

counseling. Health counseling: It mainly contained dietary guidance, physical 
exercise, and psychological counseling, which included providing patients with a 
comfortable eating environment, creating a pleasant atmosphere, selecting suita-
ble dinnerware and eating positions for patients, and advising patients and their 
family members to increase eating frequency and food intake. swallowing train-
ing: It contained empty swallowing training, breathing training, and streng-
thening training. Empty swallowing training: The secretions of the patients’ 
mouths were first cleaned, and then the patients were instructed to perform an 
empty swallowing action and observed for larynx lifting. Respiratory training: 
Patients were instructed to take a deep breath, hold their breath, and breathe out 
and were informed to keep the breath-holding time as long as possible, and the 
breath-holding time was recorded. Strengthening training: The empty swallow-
ing training was combined with the breathing training, in which the patients 
took a deep breath, held their breath while swallowing, and breathed out. Pa-
tients received empty swallowing training and breathing training every day, 10 
min each. They practiced four to five times a day and seven days a week for three 
consecutive months.  

Based on the control group, the study group adopted individualized nutrition 
intervention care according to patients’ disease level and the results of swallow-
ing training: First, with the help of a dietitian, the total energy required per day 
was calculated according to the Dietary Guidelines for Chinese Residents [8], 
which was the sum of quality protein, carbohydrate, and fat mass. The target in-
take was 25 to 30 kcal/(kg∙d), and the protein intake was 1.2 to 1.5 g/Kg/d. Then, 
individualized nutrition intervention protocols were developed according to the 
nutrition tower for patients, and the amount and variety of food that patients 
ingested per day were recorded in detail. Finally, patients and their family 
members were given dietary education, including selection, quantity, cooking 
method, and nature of food. Patients’ daily intake was recorded. If the patients’ 
intake did not meet the standard or the patients’ PG-SGA scores were greater 
than or equal to four points, nutritional supplementation via a nasal feeding tube 
or oral administration was given. 

2.4. Statistical Treatment 

The recorded data were imported into SPSS 22.0. The measurement data were 
analyzed by t-test and expressed as x ± s, and the enumeration data were ana-
lyzed by Chi-square test. P < 0.05 indicated that the difference was statistically 
significant.  

3. Results  

The patients’ general data, including family income, age, and years of education, 
were not statistically different between the two groups (P > 0.05) and were com-
parable, see Table 1. The patients or their family members were informed about 
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this study and gave their consent. 

3.1. Comparison of Patients’ QOL, Nutritional Status, and  
Swallowing Function Results before and after Intervention 

Before the intervention, the scores of MDADI, PG-SGA, and QLQ-C30 were not 
significantly different between the two groups (P > 0.05), and three months after 
the intervention, the scores of MDADI and QLQ-C30 increased and the score of 
PG-SGA decreased in the study group, with significant differences (P < 0.05), 
patients in the control group had increased scores on the MDADI, with signifi-
cant difference (P < 0.05), while the scores on the PG-SGA and QLQ-C30 were 
not significantly different (P > 0.05). At three months after the intervention, pa-
tients in the study group had higher scores on MDADI, QLQ-C30 and lower 
scores on PG-SGA than the control group, with significant differences (P < 
0.05), please refer to Table 2.  

3.2. Comparison of the Difference of Each Index before and after  
the Intervention between the Two Groups 

There were significant differences in the scores of MDADI, PG-SGA, and QLQ- 
C30 between the two groups before and after intervention (P < 0.05), please refer 
to Table 3. 
 
Table 1. Comparison and analysis of general data. 

Group Male/Female 
Age 

(years old) 
BMI 

(Kg/m2) 

Years of 
education 

(years) 

Household 
income 

(CNY10,000) 

Study group 
(n = 60) 

50/10 57.99 ± 10.54 21.69 ± 1.89 211.03 ± 2.41 27.46 ± 2.62 

Control group 
(n = 60) 

48/12 59.34 ± 9.62 22.02 ± 2.05 210.86 ± 2.16 28.01 ± 2.93 

t/χ2 Value 0.075 0.631 0.541 0.258 0.445 

P value 0.906 0.676 0.739 0.843 0.713 

 
Table 2. Comparison of patients’ QOL, nutritional status, and swallowing function re-
sults before and after intervention (points). 

Group Time MDADI SGA QLQ-C30 

Study group 
(n = 60) 

Before intervention 50.43 ± 8.27 4.89 ± 1.25 48.84 ± 6.35 

Three months after 
the intervention 

63.15 ± 10.58* 3.08 ± 1.17* 55.04 ± 6.28* 

Control group 
(n = 60) 

Before intervention 51.37 ± 8.45 4.78 ± 1.32 48.88 ± 6.51 

Three months after 
the intervention 

57.62 ± 8.74*& 3.96 ± 1.26& 51.38 ± 6.38& 

Note: * indicated P < 0.05 when comparing the results before and after the intervention in 
the same group; & indicated P < 0.05 when comparing the results three months after the 
intervention between the control group and the study group. 
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Table 3. Comparison of the Difference of Each Index before and after the Intervention 
between Two Groups (Points). 

Group MDADI SGA QLQ-C30 

Study group (n = 60) 12.72 ± 3.74 1.81 ± 1.07 6.20 ± 1.02 

Control group (n = 60) 6.25 ± 2.09* 0.82 ± 0.13* 2.50 ± 1.13* 

Note: * indicated statistically significant difference (P < 0.05) from the study group. 

4. Discussion 

Laryngeal cancer has become the 14th most common cancer in the world and is 
the most common malignant tumor of the human larynx, with more male pa-
tients than female patients. Swallowing is a complex process involving the regu-
lation of multiple reflexes, cranial nerves, and multiple pairs of muscles, which 
requires the concerted action of the human esophagus, larynx, pharynx, and oral 
cavity [9] [10]. Due to treatment factors and tumor factors, patients with laryn-
geal cancer mostly suffer from swallowing dysfunction. Patients with swallowing 
dysfunction are easy to choke and have eating difficulties, so they are prone to 
aspiration, malnutrition, dehydration, etc., seriously affecting their QOL. La-
ryngeal cancer patients cannot form a positive airway pressure and close the la-
ryngeal orifice when swallowing, leading to difficulty in forming the pressure 
difference between the esophagus and the respiratory tract, thereby causing 
swallowing disorder [11] [12] [13]. It has been found that laryngeal cancer pa-
tients receiving early swallowing training can effectively reduce the incidence of 
aspiration [14]. This study found that after three months of training, patients in 
the two groups showed significant improvement in swallowing function com-
pared with before the intervention, which was consistent with some findings.  

Laryngeal cancer patients often experience malnutrition, which is also an im-
portant factor affecting treatment outcomes. Malnutrition can lead to a pro-
longed hospital stay, increased complications, reduced immunity, and fatigue in 
patients, which can seriously affect the therapeutic effect. Studies have pointed 
out that more than 35% of patients with laryngeal cancer will lose 5% of their 
weight within 14 d of surgery. Weight loss will lead to a decrease in prealbumin 
and albumin levels, which is related to the development of postoperative pha-
ryngeal fistula. Studies found that for patients with head and neck cancer, nutri-
tional interventions can increase their intake of protein and energy, maintain 
their weight, improve their QOL, and promote recovery. In this study, patients 
in the study group received individualized nutrition intervention care in addi-
tion to swallowing function training and health education in the control group. 
In this study, individualized dietary programs in combination with patients’ 
disease level and swallowing function were developed with the appropriate type 
and quantity of food, and timely treatment was given to patients with nutritional 
risk during treatment, so the nutritional status of patients was significantly im-
proved. QOL contains social, psychological, functional, and physiological as-
pects. Patients with head and neck cancer have swallowing dysfunction, masti-
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catory pain, and reduced taste, which can severely affect their appetite and re-
duce their need for food variety and quantity, resulting in decreased social activ-
ities and malnutrition and compromising their QOL. The study found that indi-
vidualized nutrition intervention care combined with swallowing training sig-
nificantly improves postoperative QOL in patients with laryngeal cancer, which 
is consistent with the results of previous studies [15] [16] [17].  

5. Conclusion 

In conclusion, individualized nutrition intervention care combined with swal-
lowing training improves postoperative nutritional status, swallowing function, 
and QOL of patients with laryngeal cancer. However, the size of the study sub-
jects is small, and the results have limitations, so further research is needed. 
Most patients with laryngeal cancer need radiotherapy and chemotherapy after 
surgery. The nutritional requirements of patients during radiotherapy and che-
motherapy have greatly increased, which also has a certain interference with this 
study. However, considering the adverse risk factor, we should do a good job in 
screening and evaluating patients’ nutrition, implement individualized nutrition 
support at an early stage, improve the deficiencies in the nutrition process, 
strengthen the monitoring and management of nutrition, and reduce or avoid 
the occurrence of malnutrition in patients with laryngeal cancer after surgery. 
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