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Introduction: We aimed to investigate the nutritional risk status and dynamic changes in patients with perioperative oral cancer at different stages and analyze the factors influencing nutritional risk and the correlation among body mass index, nutrition-related symptoms, and nutritional risk.

Methods: In total, 198 patients with oral cancer who were hospitalized in the Head & Neck Surgery Departments of a tertiary cancer hospital in Hunan Province, China, from May 2020 to January 2021, were selected as participants. The Nutritional Risk Screening 2002 scale and Head and Neck Patient Symptom Checklist were used to assess patients on admission day, 7 days post-surgery, and 1 month post-discharge. Multivariate analysis of variance, paired t-test, and generalized estimating equation were used to analyze the trajectory and influencing factors of nutritional risk in patients with perioperative oral cancer. Spearman’s correlation analysis was used to explore the correlation among body mass index, symptoms, and nutritional risk.

Results: The nutritional risk scores of patients with oral cancer at the three time points were 2.30 ± 0.84, 3.21 ± 0.94, and 2.11 ± 0.84, respectively, and the differences were significant (p < 0.05). The incidences of nutritional risk were 30.3, 52.5, and 37.9%, respectively. The factors influencing nutritional risk included education level, smoking status, clinical stage, flap repair, and tracheotomy (β = −0.326, 0.386, 0.387, 0.336, and 0.240, respectively, p < 0.05). Nutritional risk was negatively correlated with body mass index (rs = −0.455, p < 0.01) and positively correlated with pain, loss of appetite, sore mouth, bothersome smells, swallowing difficulty, taste changes, depression, chewing difficulty, thick saliva, and anxiety (rs = 0.252, 0.179, 0.269, 0.155, 0.252, 0.212, 0.244, 0.384, 0.260, and 0.157, respectively, p < 0.05).

Conclusion: The incidence of nutritional risk in patients with perioperative oral cancer was high, and the trajectory of nutritional risk changed over time. Strengthening the nutritional monitoring and management of postoperative patients or those with low education level, advanced-stage cancer, flap repair, tracheotomy, and low body mass index; strengthening tobacco control management; and controlling nutrition-related discomfort symptoms in perioperative oral cancer patients are necessary.
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1. Introduction

Oral cancer is a common type of head and neck malignancy that describes the primary malignant tumors occurring in various parts of the mouth, including the tongue, buccal mucosa, upper and lower gums, and jawbone. Nearly 377,713 new cases of oral cancer occur worldwide per year (1). The latest data released by the National Cancer Center show that there are approximately 52,200 new cases of oral cancer annually in China (2). Hunan Province has a high incidence of oral cancer. According to the latest Hunan cancer registry annual report published in 2022, the incidence of oral cancer in Hunan Province is 6.32 per 100,000, which is substantially higher than the national incidence of 3.78 per 100,000, and it continues to increase (2, 3).

Surgery is the primary treatment for oral cancer, but it can result in nutritional risks during the perioperative period (4, 5). Malignant tumors increase the body’s metabolism before surgery; however, patients may have difficulty eating owing to local pain, lumps, and ulcers in the mouth. In addition, postoperative stress causes systemic metabolic disorders, and surgical wounds can hinder patients from eating orally, necessitating feeding tubes to provide nutrition. Patients may also lack nutrition-related knowledge, guidance, and monitoring after discharge. These factors may increase the nutritional risk in patients with oral cancer during the perioperative period. A clinical study discovered that the incidence of nutritional risk in patients with oral cancer was high, at approximately 27.1% (6). Therefore, the nutritional risk of patients undergoing surgery for oral cancer requires urgent attention.

Malnutrition can increase the incidence of postoperative complications, prolong the length of hospital stay, interrupt follow-up treatment, reduce the treatment effect and quality of life of patients, and shorten the survival time of patients undergoing oral cancer surgery (7–11). Furthermore, it can decrease the body’s immune function and increase readmission rates and medical costs. The early identification of nutritional risk in patients with oral cancer at various stages during the perioperative period and understanding the factors influencing nutritional risk are essential to clarify the focus of nutritional interventions and formulate targeted nutritional intervention programs. However, current studies on the factors influencing nutritional risk in patients with oral cancer are limited by small sample sizes or incomprehensive variables, leading to inconsistent results. A study on the nutritional status and influencing factors of 50 patients with oral cancer revealed that the nutritional risk of patients with oral squamous cell carcinoma during treatment was related to education level, smoking status, and flap repair (12). Moreover, patients with advanced-stage oral cancer have a higher nutritional risk (6). The United Kingdom National Multidisciplinary Guideline on the nutritional management of head and neck cancer recommends that nutritional interventions be considered at all stages, from diagnosis to survival (13).

Most studies on the nutritional risk of patients with oral cancer are cross-sectional surveys that analyze nutritional risk from a static perspective and ignore the changing trend of nutritional risk. Research on the nutritional risk of patients with oral cancer at different stages can provide a reference and basis for clinical medical staff to adopt standardized and applicable whole-process nutritional management programs, reduce patients’ nutritional risk, and improve clinical outcomes.

Therefore, we proposed the following research hypothesis: the nutritional risk of patients with oral cancer has different characteristics and changes at different stages of surgery, and nutritional risk is affected by sociodemographic factors, disease characteristics, and nutrition-related symptoms. This study aimed to investigate the perioperative nutritional risk status and dynamic changes in patients with oral cancer and analyze the factors influencing nutritional risk.



2. Materials and methods


2.1. Study design and participants

This study utilized a longitudinal descriptive design. A literature review revealed that preoperative patients are at high nutritional risk due to various factors (6). Approximately 7 days after the operation, patients experienced a sharp decline in swallowing function, prominent nutrition-related symptoms, and poor nutritional status. However, the patients’ wounds healed, and their swallowing and other functions gradually recovered 1 month post-surgery. The severity of symptoms decreased to a level similar to that before surgery, and the nutritional status improved (14, 15). Therefore, the investigation was conducted on the day of admission (Time 1), 7 days post-surgery (Time 2), and 1 month post-discharge (Time 3) after expert consultation and group discussion. The participants were recruited from three Head & Neck Surgery Departments at a tertiary cancer hospital in Hunan Province, China, using convenience sampling between May 2020 and January 2021. The sample size was calculated as follows: [image: image] (16), where π is the population rate, the allowable error δ is 0.07, and α = 0.05. According to a literature review, the incidence of nutritional risk in patients with preoperative oral cancer is 32.6% (17). The sample size was calculated as 172 cases using the above equation, and the final required sample size was estimated to be 189 cases considering a 10% loss of follow-up rate and invalid samples.

The Medical Ethics Committee of the University of South China (Approval No. January 6, 2020) approved this study, and all participants provided written informed consent. The inclusion criteria were age ≥ 18 years, a diagnosis of oral cancer using pathology, preparation for surgical treatment, consciousness, and normal reading and comprehension ability. The exclusion criteria were a history of organ transplantation or malignant tumors in other body parts; the presence of gastrointestinal diseases, severe hydrothorax, ascites, or edema; and an inability to cooperate.



2.2. Sociodemographic and clinical characteristics

Sociodemographic data, including sex, age, job, nationality, place of residence, marital status, education level, income, medical insurance, smoking history, alcohol consumption, and betel nut chewing, were collected. Clinical data, including clinical stage, tumor location, flap repair, lymph node dissection, and tracheotomy, were also collected.



2.3. Body mass index

BMI was determined based on the standards of the Working Group on Obesity in China (18). It is calculated by dividing a person’s weight in kilograms by their square of height in meters. The BMI categories are defined as follows: 18.5 kg/m2 ≤ BMI < 24.0 kg/m2 is considered normal weight; BMI < 18.5 kg/m2 is considered underweight, indicating malnutrition; 24.0 kg/m2 ≤ BMI < 27.9 kg/m2 indicates overweight; and BMI ≥ 28.0 kg/m2 indicates obesity.



2.4. Nutritional risk

The Nutritional Risk Screening 2002 is a screening scale developed by the Working Group of the European Society of Parenteral and Enteral Nutrition through a systematic review of 128 randomized controlled studies worldwide (19). It is constructed from evidence-based medicine and has the advantages of being simple and non-traumatic. The Chinese Society of Parenteral and Enteral Nutrition recommends using this scale for nutritional risk screening in Chinese inpatients. The Nutritional Risk Screening 2002 assesses impaired nutritional status (based on unintentional weight loss, reduced food intake, and BMI) and disease severity. Each predictor is scored from 0 to 3 points, with patients aged ≥70 years receiving an extra point. The total score is the sum of these three component and ranges from 0 to 7. A total score of ≥3 points indicates that the patient has a nutritional risk.



2.5. Nutrition-related symptoms

The Head and Neck Patient Symptom Checklist (HNSC) was developed in 2013 by Schmidt et al. (20) to assess nutrition-related symptoms in patients with head and neck cancer. In 2019, Jin et al. (21) translated and verified the HNSC, demonstrating good reliability and validity of the Chinese version for use in clinical practice. The scale has 17 items, including 12 common and 5 systemic symptoms. Nutrition-related symptoms experienced by patients with head and neck cancer over the past 3 days were assessed using a Likert-5 scale (1 meaning “not at all,” 2 meaning “a little bit,” 3 meaning “somewhat,” 4 meaning “quite a bit,” and 5 meaning “a lot”). The sensitivity, specificity, positive predictive value, and negative predictive value of HNSC were 79–98%, 99–100%, 92–100%, and 94–100%, respectively. The Cronbach’s α coefficient of the HNSC in this study was 0.862.



2.6. Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics for Windows (version 25.0; IBM Corp). The measurement data are described as means and standard deviations, while the count data are expressed as frequencies and constituent ratios. Multivariate analysis of repeated measurement data and paired t-tests were used to analyze nutritional risk status and change patterns in patients undergoing oral cancer surgery at different time points. A generalized estimating equation was used to analyze the factors influencing nutritional risk. Spearman’s correlation analysis was used to explore the correlation among BMI, symptoms, and the nutritional risk of patients with oral cancer on the day of admission. Statistical significance was set at p < 0.05 (two-sided).




3. Results


3.1. Characteristics of study participants

At Time 1, 218 questionnaires were distributed; all 218 were valid and collected. At Time 2, 208 valid questionnaires were collected (seven patients declined to participate, and three patients were discharged and lost to follow-up). At Time 3, 198 valid questionnaires were collected (six patients declined to participate, and four patients were lost to follow-up). Therefore, 218 questionnaires were distributed in this survey, and 198 valid questionnaires were collected, resulting in an effective response rate of 90.83%.

Table 1 presents the sociodemographic and clinical characteristics of the study participants. The average age of the participants was 52.67 years (standard deviation, 10.21; range, 30–87). Of the patient population, 172 were male (86.9%), and 26 were female (13.1%). There were 191 married (96.5%), 4 unmarried (2%), and 3 divorced/widowed people (1.5%).



TABLE 1 General information of the oral cancer surgery patients (n = 198).
[image: Table1]



3.2. Changes in nutritional risk at different time points

Table 2 and Figure 1 show the changes in nutritional risk scores at the three time points. The incidence rates of nutritional risk at Times 1, 2, and 3 were 30.3, 52.5, and 37.9%, respectively. The scores of the Nutritional Risk Screening 2002 at the three time points were 2.30 ± 0.84, 3.21 ± 0.94, and 2.11 ± 0.84, respectively. Nutritional risk at the three time points was compared using multivariate analysis of repeated measurement data, and the F value of the Hotelling T2 test was selected. Significant differences were observed in the nutritional risk scores at the three time points (p < 0.05). A paired t-test was used to compare the nutritional risk scores at Time 2 and Time 3 with the score at Time 1, and the differences were significant (t = −14.521, 2.798; p = 0.000, 0.006). The nutritional risk score increased from Time 1 to Time 2, while the score at Time 3 decreased, with the score at Time 3 being lower than that at Time 1. The nutritional risk score at Time 2 was the highest, while that at Time 3 was the lowest.



TABLE 2 Changes in nutritional risk at three time points.
[image: Table2]
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FIGURE 1
 Changes in nutritional risk scores (n = 198).




3.3. Influencing factors of nutritional risk

A generalized estimating equation was used to longitudinally analyze the factors influencing nutritional risk. Table 3 shows the parameter estimates of the factors influencing nutritional risk. The results revealed that education level, smoking status, clinical stage, flap repair, and tracheotomy were significant factors influencing nutritional risk, with regression coefficients of −0.326, 0.386, 0.387, 0.336, and 0.240, respectively (all p < 0.05). Patients who graduated from senior middle school had lower nutritional risk scores than those who graduated from elementary school or below. Patients with stage IV disease, smoking history, flap repair, and tracheotomy had higher nutritional risk scores than patients with stage I disease, no smoking history, no flap repair, and no tracheotomy.



TABLE 3 Generalized estimating equation parameter estimates of factors influencing nutritional risk.
[image: Table3]



3.4. Correlation among BMI, symptoms, and nutritional risk

Table 4 shows BMI, symptom scores and Spearman’s correlation analysis of BMI, symptoms, and nutritional risk at Time 1. Nutritional risk was negatively correlated with BMI (rs = −0.455, p < 0.01), which was positively correlated with pain, loss of appetite, sore mouth, bothersome smells, swallowing difficulty, taste changes, depression, chewing difficulty, thick saliva, and anxiety (rs = 0.252, 0.179, 0.269, 0.155, 0.252, 0.212, 0.244, 0.384, 0.260, and 0.157, respectively; p < 0.05).



TABLE 4 BMI, symptom scores, and correlation analysis with nutritional risk.
[image: Table4]




4. Discussion

This study revealed that the nutritional risk score of patients with oral cancer increased from admission to 7 days post-surgery but decreased 1 month post-discharge, indicating that the nutritional risk score fluctuates with the treatment process. The incidences of nutritional risk on the day of admission, 7 days post-surgery, and 1 month post-discharge were 30.3, 52.5, and 37.9%, respectively. The nutritional risk in patients with perioperative oral cancer is high. Yao et al. (22) conducted a study on nutritional risk screening for patients with oral and maxillofacial cancer, and the results revealed that the incidences of preoperative and postoperative nutritional risks were 27.1 and 71.2%, respectively, which were similar to our results. Postoperative nutritional risk in patients with oral cancer may be related to postoperative stress, pain, enteral nutrition, and its complications. Patients ate less than they did before surgery, resulting in decreased body weight and a significant increase in nutritional risk. As the wound healed, the patient’s food intake increased, and the body weight gradually increased compared with that on 7 days post-surgery, and the nutritional risk score decreased after discharge. However, the incidence of nutritional risk in patients after discharge remains higher than that before surgery, which could be attributed to the need for tube feeding in some patients after discharge, postoperative stress, lack of nutritional knowledge, and impaired swallowing function (23). Thus, nutritional follow-up and management of postoperative patients during the recovery period are crucial and require attention. Medical staff can strengthen nutritional support and guidance for patients with oral cancer at home through oral nutritional supplements and continuous care. At the same time, we should focus on postoperative patients, strengthen the dynamic screening and assessment of nutritional risk, identify patients with nutritional risk in time, and provide nutritional support.

Education level is an influencing factor of nutritional risk in perioperative patients with oral cancer. Our results revealed that patients who graduated from senior middle school had lower nutritional risk scores than those who graduated from elementary school or below. A previous study has also shown that patients with higher education levels have lower nutritional risk scores than those with low education levels (24). The reason may be that patients who graduated from senior middle school receive more education, possess more practical and scientific diet-related knowledge, and pay more attention to their health, while patients who graduated from elementary school or below may lack nutrition-related knowledge. Smoking is also an independent factor influencing the nutritional risk in patients with perioperative oral cancer. Gariballa et al. (25) reported that smoking causes taste decline and loss of appetite, which affects patients’ dietary intake. Compared with non-smoking patients, smokers have lower body weight, triceps skinfold thickness, and serum albumin levels, as well as worse nutritional status. Thus, smoking can increase the nutritional risk in patients with oral cancer. Medical staff should pay more attention to patients who smoke and have a low education level, provide them with nutritional guidance, educate them and their families about the hazards of smoking, and encourage smoking cessation to reduce nutritional risks and improve treatment outcomes.

Clinical stage is another influencing factor of nutritional risk in perioperative patients with oral cancer. This study’s results indicate that patients with clinical stage IV have a higher nutritional risk score than patients with clinical stage I. Patients in clinical stage IV have a long course of disease, extensive lesions, and severe clinical symptoms, leading to reduced food intake, which can create challenges in meeting the nutritional requirements of the body. The scope of surgical resection in patients with advanced-stage cancer is larger, and the damage to the physiological structures of the head and neck is greater, resulting in more severe swallowing and chewing difficulties (26, 27). After surgery, tube feeding is often the only source of nutrition, and there is a reduction in daily activities, which negatively affects patient’ BMI, muscle, and fat mass. Patients in advanced stages usually require comprehensive treatment, including radiotherapy and chemotherapy, which also increases their nutritional risk (28). This finding suggests that medical staff should pay more attention to the nutritional risk of patients with clinical stage IV.

Patients who underwent flap repair had higher nutritional risk during the perioperative period, which may be related to greater surgical trauma, and longer postoperative recovery time. Tracheotomy is another factor influencing nutritional risk scores in patients with perioperative oral cancer. Our results revealed that the nutritional risk score of patients who underwent tracheotomy was higher than that of those who did not. This may be due to the long duration of indwelling tracheotomy cannula in patients undergoing tracheotomy, which affects their comfort and can lead to complications, such as dysphagia and infection (29). Therefore, medical staff should focus on the nutritional risk of patients undergoing tracheotomy and flap repair, help patients with airway and flap management, prevent infection and other complications, and promote patient comfort to reduce their nutritional risk.

This study also showed that BMI was negatively correlated with nutritional risk and that the lower the BMI, the higher the nutritional risk score. A low BMI can reduce patients’ ability to tolerate side effects of treatment and can even lead to treatment interruption (30). Medical staff should focus on the nutritional status and risks of patients with low BMI, formulate standardized nutritional support plans for them as soon as possible, provide timely nutritional interventions to maintain appropriate weight, reduce the occurrence of nutrition-related complications, and promote their rehabilitation (30, 31).

The nutritional risk of patients on the day of admission was positively correlated with pain, loss of appetite, sore mouth, bothersome smells, swallowing difficulty, taste changes, depression, chewing difficulty, thick saliva, and anxiety, indicating that patients with more severe symptoms had higher nutritional risk scores. Pain and sore mouth were positively correlated with nutritional risk. Crowder et al. (32) reported that pain is an important factor influencing nutritional risk in patients with head and neck cancer, consistent with our results. Nutritional risk was positively associated with swallowing difficulty, which was also confirmed in the study by Morioka et al. (33). Oral malignant tumors are located in the oral cavity, and cancer cells infiltrate tissues, organs, muscles, and nerves related to swallowing, significantly affecting this function and the nutritional intake of patients (27). In addition, dysphagia increases the risk of aspiration pneumonia, resulting in increased energy expenditure, metabolic disorders, and further malnutrition (23, 34–36). Patients at nutritional risk have a higher incidence of taste changes than patients without, as also found in previous studies (37, 38). Owing to changes in taste and smell, patients cannot taste their food, affecting the pleasure and satisfaction of eating. Thick saliva was associated with nutritional risk, possibly owing to poor appetite and decreased digestive function in such patients. Chewing difficulty was also associated with nutritional risk, and Depeyre et al. found similar results (39). The invasion of cancer cells into organs involved in chewing can lead to chewing difficulty, which restricts food choices and the ability to eat a regular diet. Nutritional risk was also closely related to anxiety and depression, which is consistent with the findings of Chabowski et al. (40). Patients with cancer might experience anxiety, depression, and other adverse psychological conditions owing to worry, economic pressure, treatment-related adverse reactions, and other factors (41). Anxiety and depression can also increase caloric consumption by patients. Additionally, loss of appetite is an important factor that affects nutritional risk (42). Owing to the influence of an oral mass and these symptoms, patients may experience varying degrees of appetite loss, resulting in insufficient intake of calories, weight loss, malnutrition, and increased nutritional risk. Therefore, improving the management of preoperative pain, loss of appetite, sore mouth, bothersome smells, swallowing difficulty, taste changes, depression, chewing difficulty, thick saliva, and anxiety is crucial. Medical staff should assist patients in oral care; provide patients with adequate medication, including analgesic drugs, following the doctor’s advice; monitor the patient’s appetite and eating situation daily; and encourage patients to eat more high-calorie, high-protein, light, and easily digestible food. A quiet, comfortable, and clean dining environment should be provided as much as possible. When necessary, enteral and parenteral nutritional support should be provided (43). Patients with swallowing difficulty should undergo swallow function training as soon as possible (44). Health education, dietary guidance, and psychological counseling should be provided to patients to help them realize the importance of nutritional treatment, ensure adequate nutritional intake, and improve their nutritional status.

This study updates our knowledge of the nutritional risk in patients with perioperative oral cancer. The prospective design enabled us to survey perioperative nutritional risk over time and identify the predictors of nutritional risk in patients with oral cancer. Moreover, the analysis of influencing factors using the generalized estimating equation model allowed us to eliminate confounding factors. However, this study had several limitations. First, despite active communication measures such as telephone calls and text messages, 20 out of 218 patients were lost to follow-up owing to refusal and loss of contact. Future research should involve more active communication before surgery to reduce loss to follow-up. Second, the study only followed up patients for 1 month after discharge, which also contributed to the lack of some important clinical parameters such as mortality; hence, long-term follow-up and management are necessary for oral cancer survivors. In the future, we will continue to improve follow-up efforts and extend the follow-up time, as well as perform intervention studies based on the results of this study to confirm the significance of nutritional intervention for malnutrition and improve the nutritional status of perioperative patients with oral cancer.



5. Conclusion

The incidence of nutritional risk in patients with perioperative oral cancer was high, and the trajectory of nutritional risk changed over time. Strengthening the nutritional monitoring and management of postoperative patients or those with low education level, advanced-stage cancer, flap repair, tracheotomy, and low BMI; strengthening tobacco control management; and controlling nutrition-related discomfort symptoms, such as pain, loss of appetite, sore mouth, bothersome smells, swallowing difficulty, taste changes, depression, chewing difficulty, thick saliva, and anxiety, are crucial.
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