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Abstract: This study aims to investigate the psychological status and nutritional status of 
patients with OMTs three months post-surgery, as well as their interrelationship. A total of 
269 OMTs patients were selected using a convenience sampling method, and STAI and PG-
SGA assessments were conducted three months post-surgery. The results showed that the SAI 
and TAI scores of OMTs patients three months post-surgery were 45.89 ± 12.00 and 44.83 ± 
11.70, respectively, with significant differences in anxiety levels among patients with different 
types of tumors (P < 0.05). In terms of nutritional status, the average PG-SGA score of OMTs 
patients was 7.14 ± 2.95, and 84.38% of the patients had varying degrees of malnutrition. 
There were also significant differences in nutritional status among patients with different types 
of tumors (P < 0.05). Moreover, statistical analysis showed a significant positive correlation 
between SAI and PG-SGA (r = 0.462, P < 0.001) as well as between TAI and PG-SGA (r = 0.426, 
P < 0.001), with the strongest correlation observed in patients with tongue cancer. The study 
suggests that the psychological status of OMTs patients is closely related to their nutritional 
status. Therefore, clinical practice should emphasize comprehensive psychological and 
nutritional assessments and develop individualized intervention strategies to improve patient 
prognosis.

Keywords: oral malignant tumors; postoperative; psychological status; nutritional status; 
correlation

1. Introduction

Oral Malignant Tumors (OMTs) are among the most common head and neck 
malignancies globally, with both incidence and mortality rates increasing year by 
year. OMTs, a class of subtypes including tongue cancer, buccal cancer, gingival 
cancer, and floor-of-mouth cancer, have a complex etiology, for example, they consist 
of smoking and alcohol consumption, as well as viral infections [1]. The leading 
methods of treatment of these diseases are surgical resection, radiation therapy, and 
chemotherapy, the nonspecific factors of which destroy tumor cells [2]. At this point, 
surgery is the main therapeutic direction, as it allows for the substantial removal of 
tumor neoplasms and an increase in the patient’s lifespan. However, the patient’s 
physical and psychological status is significantly affected after surgical intervention 
[3]. Thus, patients with OMTs are likely to develop a range of physiological issues 
postoperatively, such as pain in various areas of the body, deteriorated eating 
opposed to the bothered swallowing, and a loss of body weight, which not only 
impair the patient’s satisfaction with life but also elevate the psychological load [4]. 
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After surgery, changes in psychological status, especially anxiety and depression 
are common issues face by OMTs patients. Previous psychological research of 75 
oral cancer patients showed that patients had higher depression scores 3 months 
after discharge, and depression and stress scores increased significantly from the 
time of diagnosis to 3 months post-discharge [4]. But depression score reduced 6 
months after surgery [5]. [E1] There is clearly scientific evidence to indicate that, 
at least in a subset of patients with OMTs, depression and anxiety also contribute 
directly to adverse medical outcomes: impeding recovery; potentially compromising 
immune function during treatment, thus increasing the risk for tumor recurrence 
[6]. Nutritional status, in the meantime, is a critical influence on the postoperative 
rehabilitation of OMTs sufferers to directly have an effect on bodily repair and 
immune features. The OMTs patients suffer from postoperative malnutrition, which 
will induce weight decrease, muscle wasting and immune dysfunction in eventually 
leading to poorer efficacy during postoperative treatment and survival outcomes [7]. 
Some previous researchers have found that the nutritional status of OMTs patients 
after surgery can weigh heavily on their quality of life and overall prognosis [8]. So, 
it is important to assess the psychological and nutritional status and the assertion 
of OMTs patients after surgery. Although previous studies have focused on the 
postoperative psychological and nutritional status in OMTs patients, limited research 
has examined this relationship between Chinese populations [9]. Therefore, this 
study aims to examine the impact of postoperative psychological status on nutritional 
status in China OMTs patients which could provide a scientific theoretical basis for 
clinicians by providing individually targeted interventions involving psychotherapy 
and nutrition support 3 months after surgery so as to improve overall prognosis and 
quality of life.

2. Method

2.1. Participating
This study utilized a convenience sampling method to select 269 patients with 

OMTs (including lip cancer but not tongue base cancer) from the Department of 
Oral and Maxillofacial-Head and Neck Oncology at the Ninth People’s Hospital 
Affiliated with Shanghai Jiao Tong University School of Medicine, from June 2022 
to December 2023. Of the participants, 158 were male (58.74%) and 111 were female 
(41.26%), with an average age of 56.73 ± 11.42 years. In terms of marital status, 
242 participants (89.96%) were married, and 27 (10.04%) were single or divorced. 
Regarding educational background, 82 participants (30.48%) had a junior high school 
education or below, 95 (35.32%) had a high school or technical secondary school 
education, and 92 (34.20%) had a college degree or higher. Tumor types included 
tongue cancer (98 cases, 36.43%), buccal cancer (62 cases, 23.05%), gingival cancer 
(56 cases, 20.82%), floor-of-mouth cancer (35 cases, 13.01%), and other types (18 
cases, 6.69%).

The inclusion criteria for this study were as follows: (1) Adult patients 
aged ≥ 18 years; (2) pathologically confirmed diagnosis of OMTs (including but 
not limited to tongue cancer, buccal cancer, gingival cancer, etc. One professional 
pathologist in the Department of Oral Pathology accomplished the pathological 
diagnosis at the Ninth People’s Hospital Affiliated with Shanghai Jiao Tong 
University School of Medicine); (3) planned to undergo surgical treatment with no 
surgical contraindications; (4) had clear consciousness, was able to understand, and 
completed the relevant scale assessments; (5) was willing to participate in the study 
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and signed informed consent forms.
The exclusion criteria were as follows: (1) Patients with severe cardiac, hepatic, 

or renal insufficiency or other severe systemic diseases; (2) patients with a history of 
mental illness or currently undergoing psychiatric medication treatment; (3) patients 
who had received other anti-tumor treatments (such as radiotherapy or chemotherapy) 
within the past 3 months; (4) patients with other malignant tumors in different 
locations; (5) patients whose cognitive or communication impairments severely 
affected their ability to complete the questionnaire; (6) patients with an expected 
survival time of < 3 months; (7) patients unable to complete full follow-up during the 
study period.

2.2. Material and procedure
Postoperative evaluations were conducted on OMTs patients who met the 

inclusion criteria at 3 months post-surgery. The specific steps were as follows: (1) 
Baseline data collection: Collected by trained researchers within 24 h of the patient’s 
hospital admission. This included demographic information (such as age, gender, 
marital status, education level, etc.) and disease-related information (such as tumor 
type and stage). (2) Professional assessments: All psychological status assessments 
were completed by 2 clinical psychologists, and nutritional status assessments were 
completed by 2 professional nutritionists. The assessors received unified training 
before data collection, including simulation exercises on standardized scoring 
operations. During the data collection process, the research leader randomly checked 
the data every week to ensure the standardization of operations. All assessments were 
conducted in a quiet and private environment, with each session lasting approximately 
30–45 min. Lectures and workshops on SAI, TAI and PG-SGA are conducted by 
experts. And simulated assessment and inter-rater reliability testing were conducted 
to ensure scoring consistency. (3) Data collection methods: Data were collected 
through face-to-face questionnaires at the first follow-up visit 3 months after surgery. 
For patients unable to complete the questionnaire themselves, researchers assisted 
to ensure data accuracy and completeness. (4) Quality control: A standardized data 
management process was established, including dual-person, dual-machine data entry 
and logical checks, to ensure the reliability of the data. The study strictly adhered to 
medical ethical principles, protecting patient privacy. A total of 302 questionnaires 
were distributed, with 269 valid questionnaires returned, yielding an effective 
response rate of 89.07% (Figure 1).

The survey tools used in this study included a general data questionnaire, the 
State-Trait Anxiety Inventory (STAI), and the Patient-Generated Subjective Global 
Assessment (PG-SGA). The general data questionnaire, designed by the research 
team, was used to collect demographic and disease-related information, such as 
gender, age, and tumor type. The STAI consists of two scales, assessing state anxiety 
(State Anxiety Inventory, SAI) and trait anxiety (Trait Anxiety Inventory, TAI), 
with each part containing 20 items [10]. The SAI assesses the level of anxiety at 
a specific point in time, while the TAI measures general anxiety tendencies over a 
longer period. The questionnaire has good reliability and validity and is suitable for 
measuring anxiety symptoms in clinical and research settings. Each item is scored 
using a 4-point Likert scale (1 = not at all, 2 = sometimes, 3 = often, 4 = always), 
with total scores ranging from 20 to 80. Higher scores indicate more severe anxiety. 
The reliability and validity of the STAI have been validated in multiple studies, with 
a Cronbach’s α coefficient of 0.863, making it suitable for assessing the psychological 
status of perioperative patients [11]. The PG-SGA is a tool specifically designed for 
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assessing the nutritional status of cancer patients [12]. It consists of two parts: self-
assessment by the patient and evaluation by medical staff. The assessment includes 
seven components: weight, food intake, symptoms, activity and physical function, 
comorbidities, stress, and physical examination. The first four components are self-
assessed by the patient, while the last three are evaluated by medical staff. Based 
on the PG-SGA score, the nutritional status of cancer patients is classified into four 
categories: (1) Well-nourished (0–1 points): No intervention is needed, and regular 
follow-up and evaluation are maintained during treatment. (2) Suspected or mild 
malnutrition (2–3 points): Patient or family education is provided by a dietitian, 
nurse, or doctor, and medication interventions may be offered based on symptoms 
and laboratory results. (3) Moderate malnutrition (4–8 points): Intervention by a 
dietitian is required, and nutritional intervention may be conducted in collaboration 
with doctors, pharmacists, and nurses depending on the severity of symptoms. (4) 
Severe malnutrition (≥ 9 points): Urgent symptom improvement and/or nutritional 
intervention are required. The PG-SGA scale has been widely used and validated 
among cancer patients in China, with good reliability and validity, and a Cronbach’s α 
coefficient of 0.707 [13].

 
Figure 1. Patients screening process.

2.3. Data analysis
Data analysis for this study was performed using SPSS version 26.0. All 

statistical tests were two-sided, with P < 0.05 indicating statistical significance. 
The specific statistical methods used were as follows: (1) Descriptive statistics: 
For continuous variables (e.g., age, STAI scores, PG-SGA scores), the mean ± 
standard deviation (SD) was used for description. For categorical variables (e.g., 
gender, marital status, tumor type), the number and percentage [n (%)] were used. 
(2) Between-group comparisons: For continuous variables, the Shapiro-Wilk test 
was first used to assess whether they conformed to a normal distribution. If they 
followed a normal distribution, one-way analysis of variance (ANOVA) was used 
to compare STAI and PG-SGA scores across different tumor types. If the variables 
did not conform to a normal distribution, the Kruskal-Wallis H test was employed. 
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For categorical variables, the Chi-square test or Fisher’s exact test was used to 
compare differences in PG-SGA classifications among different tumor types. (3) 
Correlation analysis: Pearson correlation analysis was used to explore the relationship 
between STAI scores and PG-SGA scores at 3 months post-surgery. An absolute 
value of the correlation coefficient < 0.3 was considered weak, 0.3 ≤ |r| < 0.5 was 
considered moderate, and |r| ≥ 0.5 was considered strong. Correlation analysis was 
first performed on the overall patient group, followed by stratified analysis by tumor 
type. 95% CI is calculated by Fisher’s z transformation. (4) Missing data processing: 
During data processing, the research team conducted missing value analysis for all 
data. The results show that the missing data pattern was completely at random (Little’s 
MCAR test, P > 0.05). Therefore, multivariate imputation by chained equations 
(MICE) was conducted to generate five imputed datasets, incorporating age, gender, 
SAI, TAI, and PG-SGA. The mean values from the imputed datasets were then used 
for statistical analysis.

3. Results

3.1. Psychological status of OMTs patients 3 months post-surgery
The anxiety levels of 269 OMTs patients were assessed 3 months after surgery, 

with the results shown in Table 1. Significant differences were observed in both SAI 
and TAI scores across different cancer types (P < 0.05). Overall, the mean SAI score 
for OMTs patients 3 months post-surgery was 45.89 ± 12.00, and the mean TAI score 
was 44.83 ± 11.70. Among these, tongue cancer patients exhibited the highest anxiety 
levels, with an SAI score of 48.23 ± 12.34 and a TAI score of 46.12 ± 11.67.

Table 1. STAI and PG-SGA evaluation results of patients 3 months post-surgery (n = 269).

Tumor type SAI TAI PG-SGA score 
PG-SGA classification (n/%)

Well-
nourished

Suspected or mild 
malnutrition

Moderate 
malnutrition

Severe 
malnutrition

Tongue cancer 
(n = 98)

48.23 + 
12.34

46.12  ± 
11.67 7.45 ± 2.89 12 (12.24%) 24 (24.49%) 40 (40.82%) 22 (22.45%)

Floor of mouth 
cancer (n = 35)

46.89 + 
11.78

45.30  ± 
12.03 7.23 ± 3.01 5 (14.29%) 10 (28.57%) 14 (40.00%) 6 (17.14%)

Gingival cancer 
(n = 56)

45.56 + 
13.22

44.67  ± 
11.45 6.87 ± 2.78 10 (17.86%) 15 (26.79%) 25 (44.64%) 6 (10.71%)

Buccal cancer 
(n = 62)

44.12 + 
12.01

43.54  ± 
11.89 6.45 ± 3.22 11 (17.74%) 18 (29.03%) 28 (45.16%) 5 (8.06%)

Others (n = 18) 46.78 + 
11.45

45.91  ± 
12.10 6.78 ± 2.85 4 (22.22%) 3 (16.67%) 8 (44.44%) 3 (16.67%)

Total (n = 269) 45.89 + 
12.00

44.83  ± 
11.70 7.14 ± 2.95 42 (15.61%) 70 (26.02%) 115 (42.75%) 42 (15.61%)

F/X 2 3.271 2.987 3.156 18.523

P  < 0.05  < 0.05  < 0.05  < 0.05

3.2. Nutritional status of OMTs patients 3 months post-surgery
The nutritional status of 269 OMTs patients was assessed 3 months after surgery, 

with the results shown in Table 1. Significant differences were observed in both PG-
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SGA scores and nutritional status classifications across different tumor types (P < 
0.05). Overall, the mean PG-SGA score for OMTs patients 3 months post-surgery 
was 7.14 ± 2.95. In terms of nutritional status classification, 42 patients (15.61%) 
were well-nourished, 70 patients (26.02%) had suspected or mild malnutrition, 
115 patients (42.75%) had moderate malnutrition, and 42 patients (15.61%) had 
severe malnutrition. In addition, the PG-SGA score of patients with tongue cancer is 
significantly higher than that of patients with other types of cancer, and more patients 
suffer from severe malnutrition.

3.3. Correlation between psychological status and nutritional status of 
OMTs patients 3 months post-surgery

The Shapiro-Wilk test showed that SAI, TAI and PG-SGA scores were normally 
distributed. Pearson correlation analysis was used to explore the relationship between 
the psychological status and nutritional status of OMTs patients 3 months post-
surgery, with the results shown in Table 2. Overall analysis revealed a significant 
moderate positive correlation between SAI and PG-SGA (r = 0.462, P < 0.001), as 
well as between TAI and PG-SGA (r = 0.426, P < 0.001).

Table 2. Correlation between STAI and PG-SGA in patients 3 months post-surgery (n = 269).

Correlation r P

SAI and PG-SGA 0.462  < 0.001

TAI and PG-SGA 0.426  < 0.001

Further analysis of different tumor types, as shown in Table 3, indicated that SAI 
and TAI scores were significantly and moderately positively correlated with PG-SGA 
scores across all OMTs types (P < 0.001), with the strongest correlation observed in 
tongue cancer patients.

Table 3. Correlation between STAI and PG-SGA in patients 3 months post-surgery (n = 269).

Tumor type
SAI and PG-SGA TAI and PG-SGA

r P 95% CI r P 95% CI

Tongue cancer (n = 98) 0.478  < 0.001 0.306~0.620 0.452  < 0.001 0.305~0.613

Floor of mouth cancer (n = 35) 0.454  < 0.001 0.142~0.684 0.429  < 0.001 0.111~0.667

Gingival cancer (n = 56) 0.443  < 0.001 0.204~0.632 0.426  < 0.001 0.183~0.618

Buccal cancer (n = 62) 0.412  < 0.001 0.181~0.599 0.399  < 0.001 0.165~0.589

Others (n = 18) 0.396  < 0.001 0.095~0.924 0.381  < 0.001 0.135~0.719

4. Discussion

4.1. Analysis of the psychological status of OMTs patients 3 months post-
surgery

The results of this study show that the SAI and TAI scores of OMTs patients 3 
months post-surgery were at moderate levels, with mean scores of 45.89 ± 12.00 and 
44.83 ± 11.70, respectively. These findings are generally consistent with previous 
research [14,15], indicating that OMTs patients continue to experience significant 
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psychological stress even long after surgery. Several factors may contribute to 
this phenomenon: First, OMTs surgery often involves extensive removal and 
reconstruction of facial tissues, which may result in changes to a patient’s appearance, 
speech, and swallowing functions [16]. These physiological changes not only affect 
daily life but can also lead to a decrease in self-esteem, social difficulties, and 
psychological issues, further exacerbating anxiety. Second, OMTs patients face a 
continuous threat of recurrence and metastasis, with regular check-ups and follow-
ups potentially becoming major sources of anxiety [17]. Especially in the early 
postoperative period, the uncertainty surrounding prognosis can heighten anxiety 
levels. It may also affect the occupational performance, roles and places of social 
living; thereby leading to a cost in terms of money and household courses [18]. These 
sociopsychological factors together may increase the duration of anxiety. There was 
significant heterogeneity among the different OMTs with regard to anxiety in this 
study, as patients who had undergone tongue cancer surgery represented those most 
anxious. A possible reason for the general trend of higher scores among patients 
suffering from tongue cancer may be that the surgery applied to cure this type of 
tumor causes more profound speech and swallowing problems [19]. The tongue is the 
most movable muscle in our body as we use it to talk, taste food and swallow. Patients 
with tongue cancer may have defects or restricted motion of the tongue after surgery, 
which can significantly impair their communication and eating ability; subsequently 
these patients are more likely to experience intense anxiety [20]. Considering the 
possible impact of psychological state on people’s normal lives, we analyzed the 
nutritional status of patients after surgery.

4.2. Analysis of nutritional status in OMTs patients 3 months post-surgery
The results of this study indicate that the nutritional status of OMTs patients 

3 months after surgery is generally poor, with an average PG-SGA score of 7.14 ± 
2.95, and 84.38% of patients experiencing varying degrees of malnutrition. This 
finding is consistent with previous studies [21,22], reflecting the serious nutritional 
challenges faced by OMTs patients post-surgery. There are several potential causes 
of this finding. First, the OMTs surgery itself may be impacting how well patients 
can eat. Surgical resection and reconstruction may cause changes in oral cavity 
structure and function, including differences with chewing or swallowing, which 
can be primary determinants of an individual’s food intake [23]. Second, incidences 
of pain, dry mouth and taste changes following OMTs in this patient group are 
common postoperative complications that may limit appetite and intake [24]. Such 
symptoms may continue for months and thereby, limit the patients’ intake of nutrition. 
Furthermore, if OMTs patient needs an adjuvant therapy in the form of radiotherapy 
or chemotherapy it can also impact nutritional status [25]. For instance, radiotherapy 
may lead to oral mucositis and chemotherapy can trigger nausea and vomiting; both 
conditions contribute to dynamic dysphagia as they impair food intake/nutrient 
absorption. The psychosocial factors also influence the nutritional status of OMTs 
patient [26]. Anxiety and depression were factors as well, which led to decreased 
appetite (and subsequently nutrient intake). A critical finding of this study was that 
significant nutritional status discrepancies were found among various OMTs and 
patients with tongue cancer had the largest proportion in severe degree [27]. That 
might be because surgery for tongue cancer is likely to have a more detrimental effect 
on eating functions. Tongue cancer surgery can leave patients with tongue deformities 
or functional limitations that make it difficult to chew food, which in turn will lead 
to malnutrition [23]. A similar trend of psychological state post-surgery showed a 
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possible correlation between the psychological and nutritional status in OMT patients, 
especially tongue cancer

4.3. Analysis of the correlation between psychological status and 
nutritional status in OMTs patients 3 months post-surgery

The results of this study show a significant positive correlation between the 
psychological status and nutritional status of OMTs patients 3 months post-surgery. 
Both SAI and PG-SGA, as well as TAI and PG-SGA, demonstrated moderate 
positive correlations. The discovery of the interdependence between postoperative 
psychological health and nutritional status in OMTs patients leads to new views on 
integrated patient-oriented strategies. It is possible that there could be a two-way 
relationship between psychological state and influence on nutritional status as well. 
Anxiety, on the one hand, may impact nutritional status through multiple pathways. 
Increased anxiety may result in decreased appetite, changes to eating habits and even 
gastrointestinal symptoms (e.g., nausea, abdominal pain), all of which can interfere 
with food intake [28]. Longstanding anxiety, moreover, may call into question 
the self-management of patients and adherence to medical advice and nutritional 
interventions [29]. In return, anxiety can trigger malnutrition. Malnutrition can cause 
those symptoms and any or all of them may concern the prognosis, exacerbating 
anxiety levels [30]. In addition, malnutrition can alter the synthesis and metabolism 
of neurotransmitters in the brain directly affecting emotional regulation [31]. Previous 
studies on abdominal tumors have found that nutritional rehabilitation models can 
help maintain better physical and mental states [32]. This study discovered the 
difference in psychological status accompanied with nutritional status in different 
types among OMTs and tongue cancer patients had the strongest association. This 
possibly reflects the greater consequence of a surgery for tongue cancer on speech 
and eating functionalities [33]. For patients with tongue cancer, taking responsibility 
or adapting to new lifestyles and impairments after treatment leads not only to more 
severe functional deterioration but also to rebuilding social relationships; the cycle 
of psychological stress with nutrition problems will be a reinforcing factor [34]. This 
suggests that we should pay special attention to the psychological condition of tongue 
cancer patients in clinical work. On the one hand, early screening should be carried 
out to identify patients with a high risk of psychological disorders. On the other hand, 
a dual intervention strategy of psychological support intervention treatment and 
nutritional therapy should be tried to optimize the postoperative recovery process.

In fact, oral cancer patients commonly experience destructive dysphagia 
dysfunction after surgery. Considering the links between nutritional status and mental 
health, we recommend implementing multidisciplinary intervention plans—including 
nutrition, psychology, surgery, and nursing—as well as personalized nutritional 
support to prevent psychological decline caused by depression. Assessments should 
be conducted at key time points, such as the day of surgery, 3 months, and 6 months 
postoperatively, with psychological and nutritional interventions dynamically adjusted 
based on the patient’s body.

5. Limitations and future research directions

There are several limitations of this study: Firstly, as a cross-sectional study, 
it cannot directly confirm the causal relationship between psychological status and 
nutritional status; longitudinal designs monitoring patients over time from before 
surgery to multiple postoperative points may provide an enhanced perspective 
regarding how these two factors interact. Second, the present study was conducted 
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only in one medical center, which presents a limitation for generalizing this sample. 
However, follow-up research can transition into utilizing multi-center studies to 
improve generalizability. Third, cultural and healthcare system factors in China may 
have influenced our findings. For example, traditional dietary habits might contribute 
to postoperative malnutrition, while mental health awareness remains limited in 
oncology care, potentially leading to an underestimation of psychological distress. 
Future research should incorporate cross-cultural comparisons, using methods such 
as qualitative interviews or patient-reported data, to explore how psychological and 
nutritional recovery patterns differ across different cultural backgrounds. Diet relates 
to life quality. In future studies, the extension of psychosocial factors such as quality 
of life, comorbidities, and depression should also be exposed to assess an overall 
picture about OMTs patients psychological health as clinical practice implications for 
mental health treatment.

6. Conclusion

In conclusion, this study has preliminarily confirmed a significant correlation 
between the postoperative psychological status and nutritional status of OMTs 
patients and revealed differences between various types of OMTs in these aspects. 
Future research should further explore the mechanisms underlying this relationship 
and develop more effective intervention strategies to comprehensively improve 
the prognosis and quality of life of OMTs patients. The dynamic changes of this 
two-way relationship can also be further verified through longitudinal studies, and 
multidimensional intervention trials (such as combining psychological support and 
nutritional supplements) can be designed for patients with different tumor types to 
explore the potential role of comprehensive intervention in patient recovery.
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