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Abstract
Background
Malnutrition affects up to 50% of hospitalized patients at admission and is linked to significant adverse outcomes, impacting both patient health and healthcare resources. The aim of this nationwide study was to report the prevalence of malnutrition risk among hospitalized adult patients by Turkish Society of Clinical Enteral and Parenteral Nutrition (KEPAN).

Methods
Thirty-three hospitals with nutrition support teams in 29 referral hospitals in 21 different cities were included. The data was collected by web-based NRS-2002 integrated to hospital information system of all participating centers.

Results
A total of 191,028 patients (54.6% men) were included. The prevalence of malnutrition risk was found to be 11.6% among all patients and 20.4% in patients older than 65 years (22.8% in 71–80 years and 30.2% in > 80 years). Among clinics, this prevalence was highest in the intensive care units (31.9%), followed by hematology and oncology clinics (25.5%), and neurology clinics (18.7%).

Conclusion
There is a considerable risk of malnutrition in hospitalized patients and this risk is more prominent in older patients and in intensive care and oncology clinics.
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The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s41043-025-00891-6.
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Introduction
Malnutrition is a widespread but often underrecognized issue in hospital settings, affecting patients across various medical disciplines. It arises from multiple factors, including inadequate nutrient intake, impaired nutrient absorption, increased metabolic demands due to acute or chronic illness, and the catabolic effects of systemic inflammation [1]. The consequences of malnutrition are severe and multifaceted, leading to increased susceptibility to infections, impaired immune function, delayed wound healing, progressive muscle loss, prolonged hospital stays, higher rates of rehospitalization, increased healthcare costs, and greater mortality risks. These negative outcomes place a significant burden not only on individual patients but also on healthcare systems worldwide [2, 3].
The prevalence of malnutrition in hospitalized patients varies greatly, with reports reaching up to 50%, depending on the screening tools used, patient populations studied, and hospital settings [4, 5, 6]. Despite this high prevalence, malnutrition often remains undiagnosed and untreated. One of the primary challenges in addressing hospital malnutrition is the lack of systematic screening protocols in many healthcare facilities. Without routine assessment, patients at risk of malnutrition may not receive timely nutritional interventions, exacerbating their clinical deterioration. To mitigate these risks, early identification and structured nutritional care must become an integral part of hospital management strategies.
Several screening tools have been developed to identify patients at risk of malnutrition, each with its strengths and limitations. Among them, the Nutritional Risk Screening 2002 (NRS-2002) [7], recommended by the European Society for Clinical Nutrition and Metabolism (ESPEN), is widely used for hospitalized patients [8]. This tool integrates key parameters, including recent weight loss, reduced dietary intake, disease severity, and age-related risk factors, making it a reliable predictor of poor nutritional status. Its structured scoring system allows for quick and effective risk stratification, enabling healthcare professionals to initiate early nutritional support when necessary.
Recognizing the growing need for improved nutritional care, the European Nutrition for Health Alliance (ENHA) launched the Optimal Nutrition Care for All (ONCA) campaign in 2014 [9]. The campaign aims to enhance awareness of disease-related malnutrition and promote the integration of nutritional screening and management into routine clinical practice. Türkiye, as an ONCA participant, has made significant strides in incorporating nutrition care into its healthcare system. However, comprehensive national data on the prevalence of malnutrition risk among hospitalized adults remains limited. To address this gap, the Turkish Society of Clinical Enteral and Parenteral Nutrition (KEPAN) initiated this large-scale nationwide study. The study’s objectives were to assess the prevalence of malnutrition risk among hospitalized adults using a standardized screening tool (NRS-2002), identify high-risk patient groups requiring targeted nutritional interventions, and provide evidence to support policy changes that promote mandatory nutrition screening in hospitals.

Methods
Study design
Working meetings, conducted by Turkish Society of Clinical Enteral and Parenteral Nutrition (KEPAN), on the ONCA nutritional screening project of Türkiye was commenced on October 13, 2014 with the participation of the Ministry of Health of Türkiye, Public Hospitals Administration of Türkiye, Public Health Institution of Türkiye, Cancer Department of Türkiye, and Turkish Association of Dietitians. At the beginning of the meetings, 37 hospitals with NSTs (Nutrition Support Teams) from 29 health service areas were identified as the participating centers from each 7 geographical regions of Türkiye. Accordingly, 33 hospitals with these features were determined in 21 provinces of Türkiye (Appendix 1).
On July 28, 2015, the Public Hospitals Administration conducted an educational session for NSTs. Each study center sent a representative team comprising a physician, dietitian, and nurse. This one-day meeting, hosted by the Ministry of Health, covered malnutrition awareness and project implementation details. Also, information about data collection through a web-based registry system was provided. Three months later, evaluation of the data collected in the study centers were started. The centers with low number of data and poor data quality were re-visited and the reasons were investigated.
Written informed consent was obtained from each subject or his/her relative following a detailed explanation of the objectives and protocol of the study which was conducted in accordance with the ethical principles stated in the “Declaration of Helsinki” and approved by the Ankara City Hospital No:1 Clinical Researches Ethics Committee (Reference number/Protocol No: E1/244).

Data collection
The web-based registry system was established based on the NRS-2002 by the web services of the Public Hospitals Administration. Data collection was initiated with the first hospital visit on September 01, 2015 and completed with the last visit on January 15, 2017. Data of the patients regarding demographic features (age and gender), anthropometric features (body weight, height, body mass index [BMI]), and clinical properties (diagnosis, weight loss, and oral intake) were collected (Appendix 2). Patients under the age of 18, pregnant women and those who were hospitalized daily were not included in the study.

Statistical analysis
Statistical analysis was performed using the IBM SPSS Statistics for Windows, Version 25.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics were expressed by number and frequencies. Inferential statistics were not used in this study considering the goal was to assess the nationwide prevalence of malnutrition risk rather than to compare individual groups.


Results
A total of 191,028 patients (median [Inter Quartile Range, IQR] age: 60 [45–71] years) were included. Of the study population, 54.6% were men, 39.2% of the patients were older adults (> 65 years) and the median BMI of the patients was 26.29 (IQR 23.43–30.05) kg/m2 (Table 1).
Table 1Patient demographics and clinical characteristics


	 	 	(n = 191,028)

	Age (years), Median (Q1-Q3)
	 	60 (45–71)

	Age ≥ 65 years, n (%)
	 	74,802 (39.2)

	Gender, n (%)
	Women
	86,809 (45.4)

	Men
	104,219 (54.6)

	BMI (kg/m2), Median (Q1-Q3)
	 	26.29 (23.43–30.05)

	BMI Group, n (%)
	< 20.50 kg/m2
	15,389 (8.1)

	≥ 20.50 kg/m2
	175,639 (91.9)

	Weight loss within last 3 months*, n (%)
	25,904 (13.6)

	Decreased food intake in the previous week*, n (%)
	31,016 (16.2)

	Presence of a serious illness*, n (%)
	60.013 (31.4)


BMI, Body mass index, *as stated in NRS-2002



Majority of the patients were hospitalized in internal medicine (36.0%) and in surgery clinics (35.1%) (Table 2). Malnutrition risk prevalence was highest in the intensive care units (31.9%), followed by hematology and oncology clinics (25.5%), and neurology clinics (18.7%) (Table 2).
Table 2Prevalence of patients with malnutrition risk in different clinics


	 	All patients (n = 191,028)
	Patients with malnutrition risk (n = 22,195)

	n (%)
	n (%)

	Internal Medicine
	68,742 (36.0)
	4,908 (7.1)

	Surgery
	66,983 (35.1)
	2,093 (3.1)

	Hematology and Oncology
	12,324 (6.5)
	3,148 (25.5)

	Neurology
	12,539 (6.6)
	2,341 (18.7)

	Intensive Care Unit
	30,440 (15.9)
	9,708 (31.9)




Malnutrition risk prevalence (NRS-2002 score ≥ 3) was 11.6% in total (11.3% in women and 11.9% in men) and was higher in older adults (20.4% in ≥ 65 years, 22.8% in > 70 years and 30.2% in > 80 years of age) (Table 3).
Table 3Malnutrition risk prevalence according to the baseline characteristics


	 	 	Total

	Age (years), n (%)
	≤ 30
	997 (5.5)

	31–40
	835 (4.6)

	41–50
	1,345 (5.2)

	51–60
	2,441 (6.6)

	61–70
	3,409 (8.5)

	71–80
	7,358 (22.8)

	≥ 81
	5,810 (30.2)

	Age ≥ 65 years, n (%)
	 	15,267 (20.4)

	Gender, n (%)
	Women
	9,763 (11.3)

	Men
	12,402 (11.9)

	BMI Group, n (%)
	< 20.50 kg/m2
	4,968 (32.3)

	 	≥ 20.50 kg/m2
	17,227 (9.8)

	Weight loss within last 3 months*, n (%)
	10,770 (41.6)

	Decreased food intake in the previous week*, n (%)
	12,713 (41.0)

	Presence of a serious illness*, n (%)
	18,168 (30.3)

	Total
	22,195 (11.6)


BMI, Body mass index, *as stated in NRS-2002



Among the 22,195 patients identified as at risk for malnutrition, the distribution of patients based on the NRS-2002 final screening components (impaired nutritional status, severity of disease, and age ≥ 70 years) in different clinical settings were presented in Table 4.
Table 4Distribution of patients with malnutrition risk based on the NRS-2002 final screening components


	Patients with malnutrition risk (n = 22,195)
	Internal Medicine
(n = 4,908)
	Surgery
(n = 2,093)
	Hematology and Oncology
(n = 3,148)
	Neurology
(n = 2,341)
	Intensive Care Unit
(n = 9,708)

	Impaired Nutritional Status* (n,%)
	Absent
	321 (6.5)
	202 (9.7)
	174 (5.5)
	640 (27.3)
	3688 (38.0)

	Mild
	2158 (44.0)
	803 (38.4)
	1417 (45.1)
	1036 (44.3)
	2775 (28.6)

	Moderate
	1466 (29.9)
	661 (31.6)
	979 (31.1)
	523 (22.3)
	1428 (14.7)

	Severe
	963 (19.6)
	427 (20.4)
	575 (18.3)
	142 (6.1)
	1817 (18.7)

	Severity of Disease* (n,%)
	Absent
	517 (10.5)
	254 (12.1)
	51 (1.6)
	89 (3.8)
	272 (2.8)

	Mild
	3200 (65.2)
	1046 (50.0)
	2063 (65.6)
	516 (22.0)
	2005 (20.7)

	Moderate
	927 (18.9)
	583 (27.9)
	905 (28.8)
	1612 (68.9)
	1517 (15.6)

	Severe
	264 (5.4)
	210 (10.0)
	126 (4.0)
	124 (5.3)
	5914 (60.9)

	Age ≥ 70 years (n,%)
	3476 (70.8)
	1036 (49.5)
	1622 (51.6)
	1661 (71.0)
	5673 (58.4)


*See Appendix 2 for the descriptions of categories




Discussion
This study represents the most comprehensive national malnutrition risk screening among hospitalized patients in Türkiye. By screening 191,028 patients across 33 public referral hospitals in 21 different cities, we identified an overall malnutrition risk prevalence (NRS-2002 score ≥ 3) of 11.6%. As expected, this prevalence was higher in specific patient populations, reaching 20.4% in older adults, 25.5% in hematology and oncology patients, and 31.9% in intensive care unit (ICU) patients.
The highest prevalence of malnutrition risk was observed in ICU patients, where nearly one in three individuals (31.9%) was classified as at risk. This is consistent with previous literature, as critically ill patients frequently experience hypermetabolic and catabolic states due to their underlying disease, inflammation, and prolonged immobilization. However, the use of NRS-2002 in the ICU setting remains controversial. While NRS-2002 is widely used in hospitalized populations, its application in ICU settings is debated. Many critically ill patients are inherently at high nutritional risk due to disease severity alone, potentially leading to overestimated malnutrition prevalence. Some researchers advocate for modified tools such as the mNUTRIC score, which incorporates inflammatory markers and illness severity to improve predictive validity in ICU patients [10]. Future studies should assess whether incorporating such measures into routine screening can enhance accuracy.
Prevalence of malnutrition risk is strongly associated with screening tools utilized and settings of assessments according to literature. Two studies in 2000 and 2003 reported malnutrition rates of 20% and 19% respectively in English hospitalized adults [11, 12]. Similarly, malnutrition was detected every one in five patients in a Dutch multicenter study involving 20,255 patients [13]. Another multicenter study has showed malnutrition risk rate was %24.8 when NRS-2002 was used to screen [14]. A previous study conducted in Türkiye reported a malnutrition risk rate of 38% with NRS-2002 [15].
Limited number of studies from Türkiye has evaluated the prevalence of malnutrition in hospitalized patients in a nationally representative manner. In one of those studies, Korfali et al. evaluated the nutritional risk in the hospitalized patients in 2005 by the participation of 34 hospitals from 19 cities and 29,139 patients [16]. According to their results, 15% of the patients had malnutrition risk on admission to healthcare facilities. Regarding the prevalence of malnutrition in clinical departments, it was highest in the patients hospitalized in ICUs (52.0%), followed by the patients hospitalized in medical oncology (43.4%), hematology (24.0%), and neurology (23.9%) departments. Several other studies from Türkiye have utilized different tools for screening malnutrition. Sungurtekin et al. reported the malnutrition prevalence as 44% by the subjective global assessment (SGA) tool in the patients undergoing major intraabdominal surgery, whereas it was found to be 61% with the Nutritional Risk Index [17]. Another study by Nursal et al. found that malnutrition risk was present in 11% of all admissions similar to our report, when the SGA tool was used, but increased to 15.6% when the criteria of anthropometric measurements and laboratory testing were added to SGA [18]. Bozoglu et al. reported that 25–45% of older patients on admission and 20–50% of older patients in inpatient settings had malnutrition [19]. Finally, in their study, Guler et al. reported that the total malnutrition rate was 30.5% and severe malnutrition rate was 8.9% and that patients with benign diseases had a malnutrition rate of 25.8%, despite patients with malign diseases had a rate of 53.3% [20].
In the present study, 20.4% of the patients over the age of 65, while 22.8% between the ages of 71–80 and 30.2% over the age of 80 was at risk for malnutrition. Older age was one of the risk factors for malnutrition consistent with the literature. In a multicenter cross-sectional study in Korea has showed older adults over the age of 70 had significantly higher malnutrition rate than the younger age group (38.2% vs. 17.2%) [21].
Although this study provides a large-scale assessment of hospital malnutrition risk, several limitations must be acknowledged. Despite encompassing a substantial sample from 33 hospitals across 21 cities, the findings of this study may not comprehensively represent all hospitalized patients in Türkiye. The participating centers were selected based on the presence of established NSTs, which may indicate a higher level of nutritional awareness and screening practices compared to hospitals without NSTs. As a result, the actual prevalence of malnutrition risk in facilities without structured nutrition care could be underestimated. Future studies should aim to include a broader range of hospitals, including smaller facilities and those without structured nutrition teams, to obtain a more nationally representative dataset.
Additionally, certain patient characteristics were not fully captured, including comorbidities, inflammatory markers, and detailed nutritional interventions. The absence of laboratory parameters limits the ability to correlate malnutrition risk with biochemical markers such as albumin, prealbumin, or C-reactive protein, which could provide additional insight into the inflammatory and nutritional status of the patients. Furthermore, longitudinal follow-up data on clinical outcomes (e.g., length of stay, complications, mortality) were not collected, which prevents assessment of how nutritional risk translated into real-world patient outcomes.
Despite these limitations, the present study remains the largest and most comprehensive investigation of malnutrition risk in hospitalized patients in Türkiye, emphasizing the importance of routine screening and targeted interventions to improve patient care. The ONCA campaign aims to implement optimal nutritional care for all in participating countries to improve nutritional care in healthcare facilities. In accordance with ONCA activities, KEPAN conducted a series of projects to increase awareness not only in hospitalized patients but also in primary care as well. Prior to the ONCA campaign, nutritional risk assessment of hospitalized patients was not mandatory and as an achievement of this project, the health authority recognized the importance of nutrition screening in hospital settings.
The Global Leadership Initiative on Malnutrition (GLIM) has established a standardized framework for diagnosing malnutrition, emphasizing a two-step approach; initial malnutrition risk screening to identify at-risk individuals, and diagnostic assessment incorporating phenotypic and etiologic criteria [22]. According to GLIM, malnutrition risk screening is the essential first step, ensuring that patients at risk undergo further nutritional evaluation and intervention. This highlights the critical role of implementing mandatory malnutrition screening in hospital settings to enable early detection and management of malnutrition, ultimately improving patient outcomes.

Conclusion
The present study found that the overall malnutrition risk prevalence among hospitalized patients in Türkiye was 11.6%, reaching as high as 26% in hematology and oncology patients and 32% in intensive care unit and older patients. These findings highlight the substantial burden of malnutrition risk in hospitalized populations and emphasize the need for routine nutritional screening upon admission to facilitate early intervention and improve patient outcomes.
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