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Abstract 

Background: Malnutrition is a common yet goes unrecognized issue among hospitalized patients, 
particularly older adults. Early identification and individualized nutritional interventions are 
essential for improving outcomes. The Nutritional Risk Screening 2002 [NRS-2002] is a validated tool 
widely used in acute care settings, but its utility in dental and oral surgery remains underexplored. 
Objective: This study aimed to evaluate the clinical utility of NRS-2002 in patients admitted to the 
Department of Oral and Maxillofacial Surgery at a university-affiliated dental hospital in Japan, and 
to examine the relationship between nutritional risk and clinical factors such as age, BMI, diagnosis, 
and length of hospital stay. Methods: A retrospective observational study was conducted on 548 
patients [224 males, 324 females] hospitalized between August 2024 and March 2025. Nutritional 
screening was performed at admission using NRS-2002. Patients scoring ≥3 were classified as at 
nutritional risk and further assessed according to the Global Leadership Initiative on Malnutrition 
[GLIM] criteria. Results: The overall prevalence of nutritional risk [NRS-2002 ≥3] was 1.6% [9 
patients], most of whom were elderly women with low BMI and severe conditions such as 
medication-related osteonecrosis of the jaw [MRONJ], and osteomyelitis. These patients had 
prolonged hospital stays and were more likely to require oral nutritional supplements [ONS]. The 
majority of inpatients were younger adults, explaining the low overall risk. Conclusions: NRS-2002 
is a feasible and effective tool for identifying high-risk patients in oral surgical settings. The findings 
underscore the need for structured nutritional screening, assessment, and intervention protocols—
especially for elderly and medically complex patients—to improve perioperative care and outcomes. 

Keywords: nutritional risk screening [NRS-2002]; oral and maxillofacial surgery; malnutrition; 
nutritional assessment; perioperative care 
 

Introduction 

Malnutrition is commonly observed among hospitalized patients, particularly older adults. 
However, it is often goes unrecognized and appropriate nutritional support is not consistently 
initiated upon admission. Traditionally, nutrition support teams [NSTs] were primarily consulted 
when attending physicians encountered difficulties in managing patients with evident nutritional 
deficiencies, especially regarding artificial nutrition. Although NSTs were originally established as 
multidisciplinary teams specializing in the initiation and management of artificial nutrition, the 
recent availability of a wide range of nutritional products has diminished the effectiveness of 
conventional reactive nutrition support approaches [1]. 

To improve patient outcomes, it is essential to establish a systematic framework in which 
nutritional screening at admission, comprehensive nutritional assessment, and a formal diagnosis of 
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malnutrition are routinely conducted. Such a framework should be supported by an institution-wide 
coordinated nutritional support system. The use of the Global Leadership Initiative on Malnutrition 
[GLIM] criteria is recommended for diagnosing malnutrition [2]. 

Based on patients’ nutritional status, individualized nutritional goals should be established 
upon admission, and evidence-based interventions—primarily involving dietary modification and 
oral nutritional supplementation [ONS]—should be implemented. 

Kagansky et al. assessed the nutritional status of 414 hospitalized patients using the Mini 
Nutritional Assessment®, a validated screening tool. Their study demonstrated that malnourished 
patients had longer hospital stays, higher in-hospital mortality rates, and worse overall survival 
compared to well-nourished patients. Survival curves stratified by nutritional status [well-nourished, 
at risk of malnutrition, and malnourished] clearly indicated a significant association between poor 
nutritional status and worse prognosis among older inpatients [3]. 

In Japan, inpatient care protocols require that patients undergo nutritional screening upon 
admission to determine the need for special nutritional management by a multidisciplinary team. If 
indicated, a comprehensive nutritional assessment must follow, leading to the formulation of a 
formal nutritional care plan, as mandated by facility accreditation standards. When this process 
becomes a mere formality, there is a risk that malnourished older patients will be overlooked, 
allowing their condition to worsen during hospitalization. Nutritional screening should be 
performed using reliable and validated tools, and in principle, should be conducted for all 
hospitalized patients. 

Preoperative nutritional status is an important determinant of postoperative complications and 
length of stay. Also, in the field of oral and maxillofacial surgery, where many patients are older 
adults, the implementation of nutritional assessments is particularly warranted. 

At the Osaka Dental University Hospital, a university-affiliated hospital specializing in dental 
care, the majority of inpatients are undergoing perioperative care in the oral and maxillofacial surgery 
department. All inpatients undergo nutritional screening using the Nutritional Risk Screening 2002 
[NRS-2002], a tool validated for use in acutely disease adults [4]. For patients identified as being at 
nutritional risk, further nutritional assessment is conducted based on the GLIM criteria. 

The NRS-2002 is a widely used and reliable screening tool, primarily applied to adult patients 
in acute care hospitals. Its clinical utility has been demonstrated in various surgical settings [5, 6, 7, 
8, 9.]. However, there is a paucity of systematic reports on inpatient nutritional screening in the field 
of dental and oral surgery. 

This retrospective observational study, conducted under the leadership of the nutrition support 
team [NST], aims to investigate the clinical utility of NRS-2002 in patients hospitalized in the oral and 
maxillofacial surgery department. The study will evaluate the relationship between the NRS-2002 
score at admission and clinical factors such as the purpose of hospitalization, anthropometric indices 
[height, weight, BMI], and length of hospital stay. Additionally, the study will examine the clinical 
characteristics of patients with an NRS-2002 score of ≥3. 

Materials and Methods 

A retrospective observational study was conducted on 548 patients [224 males and 324 females] 
who were admitted to the Department of Oral and Maxillofacial Surgery at Osaka Dental University 
Hospital between August 2024 and March 2025. Nutritional risk was assessed upon admission using 
the Nutritional Risk Screening 2002 [NRS-2002]. The NRS-2002 is a validated screening tool 
developed by the Working Group of the European Society for Clinical Nutrition and Metabolism 
[ESPEN] through a systematic review of randomized controlled trials worldwide. It is based on 
clinical evidence and offers the advantages of simplicity and non-invasiveness. The tool evaluates 
nutritional risk through three components: impaired nutritional status [assessed via unintentional 
weight loss, reduced food intake, and BMI], disease severity, and age [with one additional point 
added for patients aged ≥70 years]. Each component is scored from 0 to 3, producing a total score 
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from 0 to 7. A score of 3 or higher indicates that the patient is at nutritional risk [4]. An overview of 
patient characteristics was analyzed based on this classification. 

To visualize the distribution of key variables such as age, body mass index [BMI], and length of 
hospital stay, histograms were created. Furthermore, stacked bar charts were used to examine the 
distribution and trends of patient subgroups, categorized by disease type and sex. 

The study protocol was approved by the Ethics Committees of Osaka Dental University. All 
procedures involving human participants were performed in accordance with the ethical standards 
of the institutional and/or national research committee where the studies were conducted [IRB 
approval number 2025-14 at Osaka Dental University] and with the 1964 Helsinki Declaration and its 
later amendments or comparable ethical standards. The requirement for written informed consent 
was waived, as participants were given the opportunity to opt out due to the retrospective nature of 
the study. 

Results 

An overview of patient characteristics is presented in Table 1. The mean age of the total cohort 
was 35.1 years, with females [34.4 years] tending to be slightly younger than males [36.3 years]. There 
were notable sex differences in anthropometric measurements: the average height, weight, and BMI 
in males were all higher than those in females. The mean length of hospital stay was 6.2 days, with 
females showing a slightly longer average duration than males [6.5 vs. 5.6 days]. 

The most common reason for hospitalization was jaw deformity [28.6%], accounting for nearly 
one-third of all cases. In such cases, patients usually undergo plate removal surgery six months to 
one year after initial orthognathic surgery. This procedure, classified as jaw deformity [plate 
removal], represented 14.6% of all admissions. Other common reasons for admission included tooth 
extraction [21.5%] and cysts [21.0%], with these three diagnoses together comprising approximately 
70% of all cases. A sex-based analysis revealed that jaw deformities were more frequent in females 
[33.6%], while cysts were more prevalent in males [31.7%]. Less common admission reasons included 
inflammatory diseases [4.0%], benign tumors [3.8%], malignant tumors [1.6%], mucosal diseases 
[1.5%], and other causes such as trauma or foreign bodies [3.3%]. A total of 9 patients [1.6% of the 
cohort] were identified as being at nutritional risk, including 7 females and 2 males. 

Figure 1 illustrates the distribution of disease categories across different age groups. Jaw 
deformities and related procedures [e.g., plate removal] were predominantly observed in younger 
patients, particularly those in their late teens to twenties. In contrast, conditions such as cysts, 
inflammatory diseases, malignant tumors, and medication-related osteonecrosis of the jaw [MRONJ] 
were more frequently found in older adults, indicating a clear age-related trend in disease prevalence. 
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Figure 1. Relationship between age distribution and disease categories. 

Figure 2 shows the relationship between BMI distribution and reason for hospitalization. While 
most patients had BMIs within the normal range [18.5–25.0], a number of patients exhibited either 
significantly low or high BMIs. In particular, underweight status [BMI < 18] was observed among 
older patients with severe conditions such as malignant tumors or osteomyelitis, suggesting a 
potential association with nutritional risk. 

 

Figure 2. Relationship between BMI distribution and disease categories. 

Figure 3 presents the distribution of hospital stay duration in relation to disease categories. 
Length of stay ranged from 1–2 days to over 21 days. The most frequent duration was 5–6 days, 
followed by 3–4 and 7–8 days, indicating that short to mid-term hospitalization was common. 
However, prolonged stays [≥10 days, and occasionally over 20 days] were seen in more severe cases, 
such as those involving osteonecrosis, osteomyelitis. Short stays were typical for cases involving 
tooth extraction and mucosal lesions. 
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Figure 3. Relationship between distribution of length of hospital stay and disease categories. 

Table 2 summarizes the clinical characteristics of patients with an NRS-2002 score of ≥3, 
indicative of nutritional risk. As prescribed previously, a total of 9 patients were identified as being 
at nutritional risk, including 7 females and 2 males. These patients tended to be older female adults 
with low BMI and serious conditions. Specific examples include a 91-year-old female with MRONJ 
who had a hospital stay of 63 days, and an 85-year-old female with osteomyelitis of mandibule and 
a BMI of 12.8. 

Most of these patients had BMIs below 18.5 or were markedly underweight, and their hospital 
stays tended to be prolonged. Among them, only 3 of the 9 patients received oral nutritional 
supplements [ONS] during hospitalization. Furthermore, only 4 patients were formally diagnosed 
with malnutrition based on the GLIM criteria, despite having an NRS-2002 score indicating 
nutritional risk. 

Table 1. Oral and Maxillofacial Surgery Inpatients [August 2024 – February 2025]. 

 Total [n=548] Men [n=224] Women 
[n=324] 

P 

Age [years-old] 35.1±17.0 36.3±17.2 34.4±16.8 0.200 
Height [cm] 162.8±10.7 169.5±10.8 158.3±7.8 <0.001 
Weight [kg] 59.9±14.4 68.1±14.9 54.2±10.9 <0.001 

Body Mass Index [BMI] 22.4±4.2 23.6±4.4 21.6±3.8 <0.001 
Length of Hospital Stay [days] 6.2±4.8 5.6±4.0 6.5±5.3 0.026 

Purpose of 
Hospitaliza

tion 

Jaw Deformity, n[%] 157 [28.6] 48 [21.4] 109 [33.6] 0.002 
Jaw Deformity [Plate 

Removal], n[%] 80 [14.6] 23 [10.3] 57 [17.6] 0.019 

Tooth Extraction, n[%] 118 [21.5] 47 [21.0] 71 [21.9] 0.833 
Cystic Lesion, n[%] 115 [21.0] 71 [31.7] 44 [13.6] <0.001 

Inflammatory Disease, n[%] 22 [4.0] 8 [3.6] 14 [4.3] 0.826 
Mucosal Disease, n[%] 8 [1.5] 5 [2.2] 3 [0.9] 0.282 
Malignant Tumor, n[%] 9 [1.6] 5 [2.2] 4 [1.2] 0.497 

Benign Tumor, n[%] 21 [3.8] 10 [4.5] 11 [3.4] 0.652 
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Others [e.g., trauma, foreign 
body, etc.], n[%] 18 [3.3] 7 [3.1] 11 [3.4] 1.000 

NRS-2002 Score ≥ 3, n[%] 9 [1.6] 2 [0.9] 7 [2.2] 0.321 

Table 2. NRS-2002 score ≥ 3 at the time of admission screening. 

Case 
NRS-
2002 

Score 
Diagnosis 

Heig
ht 

[cm] 

Weig
ht 

[kg] 

BM
I 

Length of 
Hospital Stay 

[days] 

Malnutriti
on 

According 
to GLIM 
Criteria 

Treatment Details 

73M 3 
Persistent oral 
bleeding after 

scaling 
171.8 50.8 17.2 7 Applicable 

The diet was gradually 
modified to easier-to-
swallow consistencies 

according to the patient's 
condition. To ensure 

adequate nutritional intake, 
oral nutritional 

supplements [ONS] were 
added to each meal. 

83F 3 Cellulitis at left 
mandible 

144.5 46 22.0 4 Not 
Applicable 

The patient was admitted 
on an emergency basis due 

to inflammation. With 
improvement in symptoms 

through treatment, the 
patient was able to consume 

over 50% of a soft diet 
consisting of porridge and 

finely chopped foods at 
discharge. 

37F 3 Fibrous dysplasia 
of right mandible 

165 60 22.0 15 Not 
Applicable 

To stimulate appetite, 
seaweed paste was added to 

the staple food. 
Additionally, one Calorie 
Mate jelly [200 kcal] was 
provided with breakfast. 

59F 3 Cellulitis at oral 
floor 

149.5 49.8 22.3 7 Not 
Applicable 

Due to inflammation, 
emergency admission was 

required. Oral intake 
remained poor; thus, one 
serving of a concentrated 

ONS [200 kcal] was added 
to each meal of porridge 

and finely minced foods. As 
intake did not improve, the 

meal texture was further 
softened to rice gruel and a 
mousse-type side dish, with 
Calorie Mate jelly [200 kcal] 
added to each meal. With a 

decline in inflammatory 
markers, food intake 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 July 2025 doi:10.20944/preprints202507.1063.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202507.1063.v1
http://creativecommons.org/licenses/by/4.0/


 7 of 12 

 

improved, accompanied by 
weight gain. 

85F 3 
Osteomyelitis of 

mandible 155 30.7 12.8 25 Applicable 

Anti-inflammatory 
treatment was initiated. 

ONS [200 kcal] was added 
to each meal of porridge 
and chopped foods. The 
patient's oral intake was 
favorable, with a 2.6 kg 

weight gain compared to 
admission. 

83F 3 Cellulitis at oral 
floor 148 40.9 18.7 5 Applicable 

The patient was admitted 
emergently due to 

inflammation and was able 
to consume 80–100% of a 

regular diet. 

74M 4 Sinusitis at left side 160 48.8 19.1 3 
Not 

Applicable 

The patient had diabetes 
and was treated with 

insulin. A diabetic diet of 
1,400 kcal was fully 

consumed, and blood 
glucose levels remained 

stable throughout 
hospitalization. 

91F 4 
Medication-Related 

Osteonecrosis of 
the Jaw [MRONJ] 

143 44.8 21.9 63 Not 
Applicable 

During a prolonged 
hospitalization of 

approximately two months, 
serum total protein levels 
declined postoperatively. 
However, one ONS was 
added to each meal, and 

oral intake was maintained. 
Meal texture was gradually 

upgraded based on the 
patient's condition. At 

discharge, the patient was 
able to consume soft rice 
and soft vegetables, with 
body weight maintained. 

75F 4 
Osteomyelitis of 

mandible 152 42.5 18.4 10 Applicable 

Due to hyponatremia, 
pickled plum paste was 

added to each meal. After 
surgery, the patient 

transitioned from enteral 
nutrition to oral intake, 

which was well tolerated. 
Serum sodium levels 
gradually improved. 

Discussion 

This retrospective study examined the implementation and clinical relevance of nutritional risk 
screening using the Nutritional Risk Screening 2002 [NRS-2002] in 548 patients admitted to the 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 14 July 2025 doi:10.20944/preprints202507.1063.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202507.1063.v1
http://creativecommons.org/licenses/by/4.0/


 8 of 12 

 

Department of Oral and Maxillofacial Surgery. The study population had a relatively young mean 
age of 35 years, with most admissions involving moderately invasive procedures such as 
orthognathic surgery and subsequent plate removal. 

The characteristics of hospitalized patients in oral and maxillofacial surgery, as presented in 
Table 1, revealed significant sex differences in anthropometric measurements such as height, weight, 
and BMI. However, there was no significant difference in age, indicating that both male and female 
patients belonged to comparable age groups. Length of hospital stay was significantly longer in 
females than in males [6.5 days vs. 5.6 days, p = 0.026]. This may be due to the higher proportion of 
orthognathic surgery cases among female patients, as well as potential sex-based differences in 
postoperative recovery related to pain and nutritional intake. 

Sex-based differences in reasons for admission were also noted. Orthognathic surgery [including 
plate removal] was more common in female patients, suggesting a trend toward elective procedures 
for aesthetic or functional improvement among women. Conversely, cystic lesions were significantly 
more frequent in male patients than in females [31.7% vs. 13.6%, p < 0.001]. Previous reports have 
similarly documented a male predominance in odontogenic keratocysts [10–12]. 

The higher prevalence of cystic lesions in males may be explained by behavioral and biological 
factors: men are less likely to seek timely dental care, leading to progression of caries and periodontal 
disease into chronic inflammatory lesions such as radicular cysts. Moreover, higher rates of smoking 
and alcohol consumption among men may impair tissue healing and promote chronic inflammation. 
Hormonal and immunological differences between sexes may also play a contributory role. For other 
conditions [e.g., tumors and inflammatory diseases], no significant sex differences were observed. 

The proportion of patients with nutritional risk [NRS-2002 score ≥ 3] was very low overall [1.6%, 
9/548], with no statistically significant sex difference [0.9% in men vs. 2.2% in women, p = 0.321]. This 
likely reflects the relatively young patient population undergoing oral surgery at our institution, in 
whom malnutrition is uncommon. 

Figure 1 illustrates the age- and disease-specific distribution of patients. In younger age groups 
[10s to 30s], surgical interventions for jaw deformities [orthognathic surgery] are predominant. In 
middle-aged individuals [40s to 60s], the frequency of conditions such as tooth extraction, cysts, and 
inflammatory diseases increases, suggesting that treatment in this group is largely related to chronic 
conditions and dental caries or periodontal disease. 
In older adults [aged 70 and above], malignant tumors, mucosal diseases, and benign tumors become 
more prominent, indicating a higher proportion of neoplastic lesions associated with aging. “Others” 
[including trauma and foreign bodies] are observed across all age groups, implying that acute injuries 
and swallowing-related issues occur regardless of age. 

Figure 2 presents the distribution of diseases by body mass index [BMI]. The majority of cases 
are clustered within the normal BMI range [20–24], suggesting that most patients are nutritionally 
stable. Jaw deformities and plate removal procedures are more frequent in the BMI 18–24 range, 
reflecting their prevalence among young individuals with slender to normal body types. 
Although fewer cases are observed in the high BMI category [≥30], conditions such as inflammation, 
cysts, and tooth extractions are still present, potentially indicating obesity as a risk factor for 
infections and chronic diseases. 

In contrast, among individuals with low BMI [≤16], a relatively higher proportion of malignant 
tumors and mucosal diseases is observed, suggesting a possible association with malnutrition or 
cachexia. 
Figure 3 shows the distribution of diseases by length of hospital stay. Short-term admissions [1–4 
days] are the most common and are primarily associated with relatively minor procedures such as 
tooth extractions, cyst removal, and treatment of inflammatory conditions. 
   Admissions lasting 5–10 days are more frequently associated with mucosal diseases, benign 
tumors, and plate removal, which may require more invasive or ongoing management. Long-term 
hospitalizations [over 10 days] are predominantly associated with malignant tumors and jaw 
deformities, reflecting the complexity of surgeries requiring general anesthesia and postoperative 
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care. The presence of “Other” conditions in this group also suggests prolonged hospitalization due 
to trauma or complications. 

Table 2 details the nine patients with nutritional risk [NRS-2002 score ≥ 3], consisting of two men 
and seven women. Of these, seven patients were aged 73 or older and tended to have lower BMIs. 
According to the GLIM criteria, 4 of the 9 cases [44%] were classified as malnourished. Oral 
nutritional supplements [ONS] were used in selected cases, particularly in patients with inadequate 
food intake, with a regimen of three daily doses [200 kcal each]. Dietary modifications were made 
progressively based on patient status [e.g., rice gruel to soft rice; minced diet to mousse]. 
Additionally, flavor-enhancing foods such as umeboshi paste and seaweed preserves were used to 
stimulate appetite. In some cases, this approach yielded notable results, such as an 85-year-old 
woman who gained 2.6 kg during her hospital stay. 

In patients with extended hospitalizations [e.g., a 91-year-old woman hospitalized for 63 days], 
intensive nutritional strategies were implemented to support postoperative recovery. Although the 
majority of our oral surgery inpatients were younger individuals with low nutritional risk, high-risk 
patients received individualized and comprehensive nutritional management. Our institution 
provided high-quality nutritional support, including active use of ONS, individualized food textures, 
and consideration of patient preferences. Nutritional assessment based on the GLIM criteria was also 
integrated. 

This study focused on perioperative nutritional care during hospitalization, without evaluating 
post-discharge outcomes or long-term nutritional status. Future studies should investigate 
postoperative weight changes and readmission rates to assess the sustainability and long-term 
impact of nutritional interventions. 

As a result, only 1.6% of patients were identified as being at nutritional risk based on an NRS-
2002 score of ≥3. 

However, the nine patients identified as being at nutritional risk shared key characteristics: 
advanced age, low BMI, and severe underlying diseases such as medication-related osteonecrosis of 
the jaw [MRONJ], or osteomyelitis of mandible. These patients also tended to have prolonged 
hospital stays. Among them, four were diagnosed with malnutrition according to the GLIM criteria, 
and three received oral nutritional supplements [ONS]. These findings suggest that NRS-2002 may 
be a valuable tool for the early identification of high-risk patients, even in surgical disciplines such 
as oral and maxillofacial surgery. 

Our results align with previous studies conducted in other surgical fields [5,7,8], supporting the 
utility of NRS-2002 as a first-line screening tool. Reports on its application in oral surgery remain 
scarce, and this study helps address that gap by providing new insights into its clinical application 
in this setting. 

The observed age- and disease-specific trends were also noteworthy. Jaw deformities were more 
common among younger women, while cysts and malignant tumors were more frequently observed 
in older men. These distributions underscore the need for age- and disease-specific nutritional 
assessment and intervention strategies. Indeed, previous research has shown that hospitalized 
elderly patients diagnosed with malnutrition have a median survival time of just six months [3], 
highlighting the importance of early nutritional interventions to improve outcomes. 

A 2020 Japanese study [13] reported that, among university hospital inpatients, 42% were at 
nutritional risk and 26% were malnourished. In contrast, the lower prevalence in our study likely 
reflects the younger and less critically disease population studied, suggesting a potential 
underestimation of nutritional risk frequency in this context. In older hospitalized patients, 
nutritional status is a prognostic factor that impacts not only clinical outcomes but also overall 
survival, independent of the underlying disease. Without adequate nutritional intake, patients may 
experience further deterioration in nutritional status during hospitalization. Nutritional care should, 
therefore, be integrated into disease treatment from the outset. 

Recent advances in nutritional support emphasize individualized interventions, as 
demonstrated in the Effect of early nutritional support on Frailty, Functional Outcomes, and 
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Recovery of malnourished medical inpatients Trial [EFFORT] [14], where a three-step protocol—
screening, assessment, and regular intervention—was implemented by multidisciplinary teams from 
the time of admission. The study showed significant reductions in mortality and complications, with 
90% of interventions involving dietary enhancement and ONS, rather than artificial nutrition. These 
findings highlight the importance of “natural” oral nutritional support in clinical practice.  

In the field of oral surgery, perioperative nutritional management should be based not on 
preoperative serum albumin alone, but on comprehensive evaluations such as those proposed by the 
GLIM criteria. Preoperative hypoalbuminemia and prolonged surgical duration in invasive oral 
surgical procedures have been reported as significant risk factors for postoperative oral complications 
[15]. However, in the present study, nutritional screening using standardized tools was not 
performed. In Japan, serum albumin has historically been misused as a marker for malnutrition, but 
recent international guidelines [16–18] no longer support this approach. Instead, structured and 
quantitative nutritional assessment should become the new standard. 

Several limitations should be acknowledged. First, comparisons with other nutritional screening 
tools such as MUST or SGA were not performed. Second, the small number of patients with NRS ≥ 3 
raises the possibility of underestimating or overlooking malnutrition; additional screening methods 
may be needed. Third, the relatively low proportion of older adults limits the applicability of our 
findings to frail elderly populations. Moreover, this study was conducted at a single institution over 
a 7-month period [August 2024 to February 2025], which may limit generalizability due to regional 
and seasonal factors. Nutritional interventions such as ONS were implemented in only a subset of 
patients, making it difficult to systematically evaluate their efficacy. With only 1.6% of patients 
scoring ≥ 3, statistical power was limited, and multivariate analyses were not feasible. Compared 
with other institutions serving older or multimorbid populations, potential selection bias should be 
considered. 

This study clarified the applicability of NRS-2002 in the context of oral and maxillofacial surgery 
and revealed its associations with disease type, age, BMI, and clinical outcomes. While the overall 
prevalence of nutritional risk was low due to the young, generally healthy patient population, 
nutritional risk was notably concentrated among elderly patients with low BMI and severe diseases, 
indicating a high need for targeted intervention. Our findings suggest that NRS-2002 is a valid 
screening tool even in the perioperative management of oral surgical patients. They also support the 
importance of establishing an integrated workflow—from screening at admission, to assessment, to 
intervention—as part of routine clinical care. 

Future directions include, expanding analysis to multicenter settings including older and more 
complex cases, evaluating the relationship between nutritional interventions and treatment 
outcomes, and standardizing NST involvement. Such steps will contribute to the development of a 
comprehensive coordinated nutritional support system to improve perioperative outcomes in oral 
and maxillofacial surgical patients. 

Conclusions 

The NRS-2002 is a practical and effective tool for identifying high-risk patients in oral surgery 
settings. Although the overall prevalence of nutritional risk was low due to the relatively young 
patient population, certain elderly individuals with low BMI and severe conditions demonstrated a 
clear need for nutritional intervention. Structured screening and individualized nutritional care 
should be incorporated into perioperative management. These findings support the routine 
implementation of NRS-2002 in dental surgical practice. 
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