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Abstract: Background: Malnutrition is increasingly prevalent due to rising life expectancy,
oncological cases, and chronic diseases. Early detection is crucial for rehabilitation, compli-
cation prevention, and cost reduction. However, nutritional support is often suboptimal.
This study aimed to determine malnutrition prevalence and nutritional support status
within our hospital. Methods: A point prevalence study was conducted in adult inpatient
clinics (excluding pediatrics, infectious diseases, and intensive care) by a 12-member team
following ethical approval. NRS-2002 scores, arm/ calf circumferences, BMI, and laboratory
data (albumin, leukocytes, lymphocytes, neutrophils, hemoglobin, CRP, creatinine) were
assessed. Enteral and parenteral nutrition treatments were recorded. Patients with NRS-
2002 scores > 3 were classified as at risk of malnutrition. Results: Among 178 patients,
24.7% were at risk of malnutrition. Surgical clinics had a higher malnutrition risk (32.3%)
than internal medicine clinics (20.3%). Only 27.1% of at-risk patients received nutritional
support (surgical: 19%, internal medicine: 44%). Patients at risk of malnutrition exhibited
significantly lower arm circumference (p: 0.000), calf circumference (p: 0.002), lymphocyte
counts (p: 0.000), hemoglobin (p: 0.018), albumin (p: 0.001), and BMI (p: 0.038), as well
as significantly higher age (p: 0.000) and CRP levels (p: 0.000). Conclusions: Nutritional
support remains inadequate despite increased attention to malnutrition. Intensified nu-
trition education, particularly in surgical inpatient clinics, is needed to improve patient
rehabilitation and outcomes.

Keywords: malnutrition; nutritional support; point prevalence

1. Introduction

Malnutrition is a complex and multifaceted condition. It is described variably across
different health organizations. The World Health Organization defines malnutrition as
a state resulting from both insufficient and excessive nutrient intake [1]. In contrast, the
European Society for Clinical Nutrition and Metabolism (ESPEN) focuses specifically on nu-
tritional deficiencies and their clinical consequences. Malnutrition is broadly characterized
by the inability of the body to acquire essential nutrients in adequate quantities, resulting
in metabolic, functional, and biochemical disturbances. These disruptions can manifest as
tissue wasting, muscle loss, cellular dysfunction, and immune system impairment [2].

Multiple associations provide differing definitions and screening tools for malnutrition,
incorporating subjective assessments and objective measurements such as anthropome-
try and biochemical parameters [3-5]. Despite this variation, the most widely accepted
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definition centers on the failure to meet the body’s energy and nutrient demands. Risk
of malnutrition can develop under a range of conditions, particularly those that elevate
nutritional needs. These include physiological states like pregnancy and growth, as well
as medical conditions such as cancer, chronic kidney disease, gastrointestinal disorders,
and other chronic illnesses. Additionally, acute stressors like surgery, trauma, burns, and
infections may also exacerbate nutritional demands, thereby increasing malnutrition risk.

Malnutrition is more frequently observed in the elderly and hospitalized patients,
although prevalence rates vary by geographic location. In Ttirkiye, studies have reported
malnutrition prevalence values between 13% and 35% in tertiary care settings [6,7]. A global
meta-analysis identified substantial regional variability, with malnutrition prevalence
among elderly individuals ranging from 0.8% in Northern Europe to 24.6% in Southeast
Asia [8]. Furthermore, clinical units with specialties such as geriatrics, oncology, and
gastroenterology often report the highest rates of malnutrition among inpatients [9-11].

The clinical and economic consequences of malnutrition are substantial. Among
hospitalized elderly patients and those with chronic illnesses, malnutrition is associated
with delayed wound healing, an increased risk of pressure ulcers, infections, and sepsis.
These complications result in longer hospital stays and higher healthcare expenditures.
One study revealed that malnourished patients incurred hospital costs that were 19% to
29% higher than those of adequately nourished patients, amounting to an average increase
of €416 to €617 [12]. Another study found that patients consuming only 25% of their
required daily energy intake stayed in hospital approximately two days longer than those
consuming 50% [13]. Similarly, inadequate dietary intake was linked to higher rates of
healthcare-associated infections when patients failed to meet at least 70% of their predicted
energy needs [14].

The timely evaluation of malnutrition risk during hospital admission, combined with
appropriate nutritional interventions for those identified at risk, is crucial. This approach
not only enhances recovery but also reduces complications, mortality, and overall healthcare
burden. A proactive nutritional strategy at the outset of hospitalization can thus contribute
significantly to patient outcomes [15].

Despite the growing awareness of malnutrition and the availability of validated screen-
ing tools, nutritional support remains insufficient in clinical practice. It is hypothesized that
this is largely due to the heavy workloads of healthcare professionals and their tendency to
prioritize disease-specific interventions over comprehensive nutritional care. As a result,
patients at risk of malnutrition may not receive the necessary support. In response to
these gaps, the present study was designed with two main objectives: (1) to determine the
prevalence of malnutrition among inpatients in a tertiary care hospital, and (2) to assess the
nutritional support status of patients identified to be at risk.

2. Materials and Methods

Ethical approval for the study was granted by the Ethics Committee of Umraniye Train-
ing and Research Hospital on 8 October 2020 (Approval No: B.10.1.TKH.4.34.H.GP.0.01/329).
The present study was designed as a “point prevalence study’ and conducted on 19 Octo-
ber 2020 in our tertiary care hospital, with a team comprising 12 individuals, including
10 physicians, a dietitian, and a nurse who were members of the nutritional support team.
The sample size was calculated using the formula for a single proportion estimation. With
a 95% confidence level and a 5% margin of error, the required sample size was found to
be 169.

Before starting the study, the entire team was apprised of the utilization of a tape
measure for the standardization of anthropometric measurements. Furthermore, a practical
application was conducted prior to the screening, enabling all participants to undertake a
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standardized assessment while applying the NRS-2002 test. This approach was adopted to
mitigate the potential for errors in assessment.

Patients hospitalized in the pediatric, infectious diseases and intensive care units
were excluded. Patients who had undergone an extremity amputation were excluded
from the study to avoid potential errors in body mass index and arm—calf circumference
measurements. The study included patients aged 18 years and over. All participants
provided written informed consent prior to inclusion in the study.

Each member of the screening team was given a standard tape measure to take height,
arm circumference, and calf circumference measurements of the patients. Patients who
could not stand up had their height measured in bed. Patients who could stand up had
their weight determined using scales of the same brand used in all hospital inpatient clinics.
Bedridden patients were moved to a bed with scales located in one area of the hospital,
where their weight was measured. The body mass indexes of the patients were also
calculated on the basis of height-weight measurements. Also, demographic information
about the patients and the values of albumin (g/dL), leukocytes (10®/uL), lymphocytes
(103/uL), neutrophils (103 /L), hemoglobin (g/dL), CRP (mg/L), and creatinine (mg/dL),
assessed via the tests requested during hospitalization, were obtained from the hospital
automation system and recorded. In order to clearly reflect the patient’s condition, it was
ensured that the above laboratory tests recorded for all patients included in the study were
performed on the day of screening. In the laboratory, hemogram is studied in Mindray
BC6800 (Shenzhen Mindray Bio-Medical Electronics Co., Shenzhen, China) device, and
CRP, creatinine, albumin are studied in Roche Cobas 8000 (601 series) (Roche Diagnostics,
Mannheim, Germany) device. In addition, we found out whether patients were receiving
enteral nutrition (tube feeding), oral nutritional supplements, or parenteral nutrition from
the inpatient clinic nurses and recorded. Furthermore, the NRS-2002 score, a screening
parameter for malnutrition, was calculated at the bedside. Patients with a score of 3 or
more were considered at risk of malnutrition [3].

Nutritional Risk Screening Test-2002 (NRS-2002):

The Nutritional Risk Screening 2002 (NRS-2002), introduced by Kondrup et al., was
designed to identify malnutrition risk among hospitalized individuals [3]. This scoring
system enables the quantitative determination of mild, moderate, or severe malnutrition
risk. The test comprises two primary components. The first part evaluates the deterioration
in the nutritional status of the individual, while the second part analyses the severity of the
disease. Each section of the test is assigned a score ranging from 0 to 3, with an additional
1 point given for patients aged 70 years and over. A total score of three or more indicates
a risk of malnutrition and therefore requires the implementation of a nutritional support
plan. The complete test can be seen in Table 1.

Statistical analysis:

Statistical analyses were conducted using the IBM SPSS 26.0 (Statistical Package
for the Social Sciences) program (SPSS Inc., Chicago, IL, USA). Descriptive statistical
methods, including mean, standard deviation, median, frequency, percentage, minimum,
and maximum, were performed to evaluate the study data. The distribution of data was
tested using the Kolmogorov—-Smirnov test. The parametric two-sample independent ¢-test
was used for normally distributed data and the Mann—-Whitney U test, a non-parametric
test, was used for non-normally distributed data. The chi-squared test and Fisher’s exact
test were used to evaluate categorical data. The significance level was set at p < 0.05 for
all values.
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Table 1. Nutritional Risk Screening 2002.
1. Initial Screening Yes No
1. Is the BMI < 20?
2. Has the patient lost weight within last 3 months?
3. Has the patient had a reduced dietary intake in the last week?
4. Is the patient severely ill?
If the answer to any question is “yes” final screening is performed
If the answer is “no” to to all questions, patient should be screened once a week, if there is a major operation,
a nutritional plan should be made
2. Final Screening
Impaired nutritional status Severity of disease
Abcent Normal nutritional status Abcent Normal nutritional requirements
Score 0 Score 0
. . Hip fracture
Mild >5% Welght loss in 3 months or Mild chll‘gonic patients, in particular with acute
food intake below 50-75% of normal N . . .
Score 1 . . Score 1 complications: Cirrhosis, COPD, chronic
requirement preceding week h dialvsis. diabet 1
aemodialysis, diabetes, oncology
Weight loss > 5% in 2 months or BMI
Moderate 18.5-20.5 + impaired general condition or Moderate Major abdominal surgery, stroke, severe
Score 2 food intake 25-50% of normal requirement Score2  pneumonia, haematological malignancy
preceding week
Weight loss > 5% in 1 month (>15% in
Severe 3 months) or Severe Head trauma, bone marrow transplantation,

Score 3 BMI < 18.5 + general impairment or food intake  Score 3 intensive care patients (APACHE > 10)
0-25% of normal requirement preceding week

Age If > 70, add 1 to the total score

Score > 3 The patient is at nutritional risk and a nutritional plan is initiated.

Score < 3 Should be screened once a week, if there is a major operation, a nutritional plan should be made

3. Results

The study population consisted of 178 patients (89 males and 89 females). A total
of 48 patients (26 males and 22 females) were identified as being at risk of malnutrition.
When the entire cohort of inpatients was considered, we found that 24.7% of patients had
malnutrition risk. As shown in Table 2, the rate of patients at risk of malnutrition was
32.3% in surgical inpatient clinics, including general surgery, ear-nose-throat, gynecology,
neurosurgery, orthopedics, and urology. Conversely, the rate was 20.3% in internal in-
patient clinics, including internal medicine, endocrinology, gastroenterology, nephrology,
neurology, and cardiology.

Table 2. Sex and clinic characteristics of patients in terms of NRS-2002.

NRS-2002
<3 >3 Total
N % N % N % p *
Male 63 70.8 26 292 89 100
Sex Female 67 75.2 2 24.8 89 100 0.499
. . Surgical 67 67.7 32 323 99 100
Inpatient Clinic 1 o hal 63 79.7 16 203 79 100 0.071

* Pearson chi-square.

When all patients with an NRS-2002 score of 3 or above were considered, it was found
that only 27.1% received enteral or parenteral nutrition support (Table 3). When surgical
and internal inpatient clinics were evaluated separately in terms of nutritional support, it
was found that 19% of patients at risk of malnutrition in surgical inpatient clinics and 44%
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in internal inpatient clinics received nutritional support (Table 3). In addition, malnutrition
risk rates of all inpatient clinics are shown in detail in Table 4.

Table 3. Nutritional support status of patients with NRS-2002 score > 3.

Nutritional Support (—) Nutritional Support (+)

NRS-2002 > 3 N % N % N % p**
Surgical inpatient clinics 26 81.3 6 18.7 32 100 0.09
Internal inpatient clinics 9 56.3 7 43.7 16 100

Total 35 729 13 27.1 48 100

** Fisher’s exact test. Nutritional support (—): patient is not receiving enteral or parenteral nutrition support.
Nutritional support (+): patient is receiving enteral or parenteral nutrition support or both.

Table 4. Distribution of patients with and without malnutrition risk by the inpatient clinics.

NRS-2002 < 3 NRS-2002 > 3 Total
Inpatient Clinics

N % N % N %
Internal medicine 10 7.7 12 25 22 12.4
Endocrinology 5 3.8 0 0 5 2.8
Gastroenterology 17 13.1 0 0 17 9.6
General surgery 11 8.5 22 45.8 33 18.5
Cardiology 11 8.5 0 0 11 6.2
Otorhinolaryngology 8 6.2 1 2.1 9 51
Gynecology 15 115 0 0 15 8.4
Nephrology 12 9.2 1 2.1 13 7.3
Neurology 8 6.2 3 6.3 11 6.2
Neurochirurgy 7 54 4 8.3 11 6.2
Orthopedics 16 12.3 1 21 17 9.6
Urology 10 7.7 4 8.3 14 7.9
Total 130 100 48 100 178 100

When all the data of the two groups were compared, it was found that the arm and calf
circumference measurements, lymphocyte counts, BMI values, albumin, and hemoglobin
values of the group with NRS-2002 score 3 and above were statistically significantly lower
than those without malnutrition risk (Table 5). Furthermore, the mean age, number of
hospitalization days, and CRP values of the group with NRS-2002 scores of 3 and above
were found to be statistically significantly higher than in the group without malnutrition
risk (Table 5).

Table 5. Comparison of patients with NRS-2002 score < 3 and >3 in terms of laboratory tests and
anthropometric measurements.

NRS-2002 < 3 NRS-2002 > 3
Mdn IOR Mdn IOR p
Age 56 27.3 65 31.3 0.001 *
Days of hospitalization 3 3 6 10.25 0.000 **
BMI 28.8 6.98 26.1 6.45 0.038 *
Arm circumference (>22 cm) 30 6 26 6 0.000 **
Calf circumference (>31 cm) 35 5 33 6 0.002 *
Crp (mg/L) (0-5) 13 49.08 83.9 169.67 0.000 **
Albumin (g/dL) (3.5-5.2) 3.8 0.98 3.25 1.45 0.001 **
Creatinine (mg/dL) (0.7-1.2) 0.8 0.56 0.78 0.69 0.950 **
Whec (103 /uL) (4-10) 8.7 455 7.77 441 0.363 **
Neutrophils (10° /uL) (2-7) 6.1 4.28 6.24 4.1 0.579 **
Lymphocytes (10%/uL) (0.8—4) 1.89 1.22 1.06 0.93 0.000 **
Hemoglobin (g/dL) (12-16) 11.5 4 10.5 3 0.018 *

Mdn: median. IQR: interquartile range. * independent ¢-test. ** Mann-Whitney U test.
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4. Discussion

The primary aim of this study was to assess the prevalence of patients at risk of
malnutrition within a tertiary care hospital and to determine the proportion of these
patients who received appropriate nutritional support.

Malnutrition is increasingly prevalent due to a combination of prolonged life ex-
pectancy and the rising incidence of chronic diseases among the elderly population. While
healthcare policies have established guidelines to identify malnourished patients and en-
sure supportive nutritional interventions, the practical implementation of these protocols
remains suboptimal. This gap may stem from insufficient awareness among healthcare
professionals, inadequate training, or systemic inefficiencies that hinder the integration of
nutritional care into routine clinical workflows.

Our study revealed that 24.7% of the hospitalized patients were at risk of malnutrition,
a figure that aligns with those reported in similar inpatient studies across various healthcare
settings [6,7].

Perhaps one of the most concerning results of our study is that only 27.1% of patients
identified as being at risk of malnutrition received a documented nutritional intervention.
In effect, nearly three-quarters of malnourished patients were overlooked. Likewise, many
studies on malnutrition awareness, in which different healthcare professionals were evalu-
ated, concluded that patients could not receive complete nutritional support treatment due
to reasons such as a lack of awareness, inadequate education, or insufficient cooperation
between units [16-19].

An interdepartmental comparison within our study revealed that surgical inpatient
clinics exhibited a higher risk of malnutrition compared to internal medicine wards. More
notably, the proportion of patients receiving nutritional support was lower in surgical
departments, despite the higher risk. Although these differences did not reach statistical
significance, they suggest the existence of a concerning trend that warrants further investi-
gation through larger, multicenter studies. These findings also call attention to potential
disparities in training and awareness among different clinical specialties.

Based on our observations, we believe that current in-hospital nutrition education
programs, as administered by the Ministry of Health, may not adequately address the
needs of specific clinical settings. Rather than employing generalized online or centralized
in-service training, we advocate for department-specific education programs. Tailored,
face-to-face training sessions within high-risk departments may enhance the recognition
and management of malnutrition. Additionally, we recommend routine audits to identify
departments with either a high prevalence of malnutrition or low rates of nutritional
intervention, allowing targeted education and quality improvement initiatives.

The present study demonstrated that the mean age of patients with malnutrition risk
was significantly higher than that of the group without malnutrition risk. In addition, the
extant literature contains studies that demonstrate the existence of a high risk of malnutri-
tion in the geriatric population, as evidenced by the parallel with our own research [20-22].
A large-scale study undertaken by Yan Liu et al. in a cohort of inpatients revealed that
the prevalence of malnutrition was higher in male subjects than in female subjects [23].
However, the present study did not identify any differences in the risk of malnutrition
between sexes.

In their study Chites et al. demonstrated that the presence of malnutrition resulted in
a prolonged duration of hospitalization [24]. Furthermore, Sganzerla et al. demonstrated
that even in cases of obesity, the duration of hospitalization was prolonged in the presence
of malnutrition, and readmission rates increased following discharge [25]. In light of the
fact that the present study was a point prevalence study, and given that the duration of
hospitalization following the study day was not included, it is not possible to make a
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definitive interpretation that malnutrition prolongs the duration of hospitalization. Con-
sequently, the increased number of hospitalization days among the malnourished group,
although noteworthy, is not considered a significant result among the parameters noted on
the study day.

The present study found that albumin values in the malnourished group were sig-
nificantly lower than in the non-malnourished group. Although low albumin levels are
generally associated with malnutrition, we hypothesize that the observed decrease in albu-
min may be a consequence of negative acute-phase reactant status, as indicated by elevated
C-reactive protein (CRP) levels in the malnourished group. Furthermore, the lymphocyte
count is widely accepted as an additional parameter used to indicate malnutrition [26,27].
When this parameter was evaluated in the present study, it was found that the lymphocyte
count was significantly lower in the group at risk of malnutrition. It is believed that, in
comparison to low albumin, lymphopenia can be accepted as an indicator of malnutrition
that is unaffected by elevated CRP.

This study had several limitations. The study was conducted during the COVID-19
pandemic. Therefore, although there were 300 beds available in the inpatient clinics in-
cluded in the study, only 178 patients were able to participate in the study. While our
results are largely consistent with the existing literature, a more comprehensive analysis
involving the full inpatient capacity could offer more robust and generalizable conclusions.
Moreover, we believe that some of our statistically non-significant but numerically mean-
ingful findings—such as interdepartmental differences in nutritional support—could reach
significance with a larger patient sample.

5. Conclusions

The findings of this point prevalence study demonstrated that the prevalence of
malnutrition at the study center was in line with previously published data. However,
the rate of nutritional support among at-risk patients was notably low. Especially in
surgical inpatient clinics, patients were more likely to be malnourished and less likely to
receive nutritional support. It is believed that the implementation of capacity building
of health workers in the identification of malnutrition and targeted nutrition support,
with a particular focus on surgical inpatient clinics, will result in a marked improvement
in outcomes.

Author Contributions: E.B.O. and S.B. contributed to developing the study concept and design.
E.B.O. and G.K. contributed to the data collection. B.G. and Y.P. contributed to the data analysis and
interpretation. E.B.O. and G.K. contributed to the drafting of the manuscript. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by Umraniye Training and Research Hospital Clinical Research Ethics
Committee on 8 October 2020 under the number B.10.1.TKH.4.34.H.GP.0.01/329.

Informed Consent Statement: Written informed consent was obtained from the patients included
in the study or their legally authorized family members to take part in the study and to publish
the study.

Data Availability Statement: The authors declare that the data of this study are stored and can be
accessed by contacting the corresponding author (Ekmel Burak OZSENEL) if necessary. The study
data are not publicly available due to personal data protection laws in Tiirkiye.

Conflicts of Interest: The authors declare no conflicts of interest.



J. Clin. Med. 2025, 14, 3976 80of9

References

1. World Health Organization. Health Topics/Malnutrition. Available online: https://www.who.int/health-topics/malnutrition#
tab=tab_1 (accessed on 24 May 2025).

2. Cederholm, T.; Barazzoni, R.; Austin, P.; Ballmer, P.; Biolo, G.; Bischoff, S.C.; Compher, C.; Correia, I.; Higashiguchi, T.; Holst, M.;
et al. ESPEN guidelines on definitions and terminology of clinical nutrition. Clin. Nutr. 2017, 36, 49—64. [CrossRef] [PubMed]

3.  Kondrup, J.; Rasmussen, H.H.; Hamberg, O.; Stanga, Z.; AN AD Hoc ESPEN Working Group. Nutritional Risk Screening
(NRS 2002): A New Method Based on an Analysis of Controlled Clinical Trials. Clin. Nutr. 2003, 22, 321-336. [CrossRef] [PubMed]

4. Detsky, A.S.; McLaughlin, J.R.; Baker, J.P,; Johnston, N.; Whittaker, S.; Mendelson, R.A.; Jeejeebhoy, K.N. What is subjective global
assessment of nutritional status? JPEN ]. Parenter. Enteral Nutr. 1987, 11, 8-13. [CrossRef]

5. Lauque, S.; Nourhashemi, F.; Vellas, B. Testwerkzeuge fiir die Erndhrungsanamnese bei dlteren Personen [A tool for nutritional
anamnesis of elderly patients]. Z. Gerontol. Geriatr. 1999, 32 (Suppl. S1), 145-154. (In German) [CrossRef]

6. Korfali, G.; Gtindogdu, H.; Aydintug, S.; Bahar, M.; Besler, T.; Moral, A.R.; Oguz, M.; Sakarya, M.; Uyar, M.; Kili¢turgay, S.
Nutritional risk of hospitalized patients in Turkey. Clin. Nutr. 2009, 28, 533-537. [CrossRef]

7. Nisana Kiling, F.; Ozenir, C.; Eser Durmaz, S.; Baymdir Glimiis, A.; Cakir, B. Hastalarin Hastaneye Yatis Anindaki Malntitrisyon
Durumunun ve Yasam Kalitesinin Belirlenmesi. Black Sea J. Health Sci. 2023, 6, 640—-649. [CrossRef]

8.  Crichton, M.; Craven, D.; Mackay, H.; Marx, W.; De Van Der Schueren, M.; Marshall, S. A systematic review, meta-analysis and
meta-regression of the prevalence of protein-energy malnutrition: Associations with geographical region and sex. Age Ageing
2019, 48, 38-48. [CrossRef]

9.  Pirlich, M,; Schiitz, T.; Norman, K,; Gastell, S.; Liibke, H.J.; Bischoff, S.C.; Bolder, U.; Frieling, T.; Giildenzoph, H.; Hahn, K,; et al.
The German hospital malnutrition study. Clin. Nutr. 2006, 25, 563-572. [CrossRef]

10.  Celik, E.; Aslan, M.S.; Samanci, N.§. Hospitalize Kanser Hastalarinda Malntitrisyon Riski ve Yasam Kalitesine Etkisi. Namik Kemal
Med. ]. 2021, 9, 84-90. [CrossRef]

11. Karaman, N.; Uyar, O,; Onde@, B.; Aksel, B.; Kinas, V.; Ozaslan, C. Onkoloji Hastanesi Genel Cerrahi Kligine Yatan 100 Ardisik
Hastanin Yatis Anindaki Niitrisyonel Durumunun Degerlendirilmesi. Acta Oncol. Turc. 2015, 48, 63-66. [CrossRef]

12.  Guerra, R.S;; Sousa, A.S.; Fonseca, I.; Pichel, E; Restivo, M.T.; Ferreira, S.; Amaral, T.F. Comparative Analysis Of Undernutrition
Screening And Diagnostic Tools As Predictors Of Hospitalization Costs. J. Hum. Nutr. Diet. 2016, 29, 165-173. [CrossRef]
[PubMed]

13. Agarwal, E.; Ferguson, M.; Banks, M.; Batterham, M.; Bauer, J.; Capra, S.; Isenring, E. Malnutrition and poor food intake are
associated with prolonged hospital stay, frequent readmissions, and greater in-hospital mortality: Results from the Nutrition
Care Day Survey 2010. Clin. Nutr. 2013, 32, 737-745. [CrossRef] [PubMed]

14. Thibault, R.; Makhlouf, A.M.; Kossovsky, M.P,; Iavindrasana, J.; Chikhi, M.; Meyer, R.; Pittet, D.; Zingg, W.; Pichard, C. Health
Care Associated Infections Are Associated with Insufficient Dietary Intake: An Observational Cross-Sectional Study. PLoS ONE
2015, 10, e0123695. [CrossRef]

15. Diep-Pham, H.T;; Donald, N.; Wall, C.L. Malnutrition screening tool use in a New Zealand hospital: Reliability and rates of
malnutrition screening on admission. Nutr. Diet. 2023, 80, 530-537. [CrossRef]

16. Browne, S.; Geraghty, A.; Corish, C. Advances in knowledge of screening practices and their use in clinical practice to prevent
malnutrition. Proc. Nutr. Soc. 2022, 81, 41-48. [CrossRef] [PubMed]

17. Kiss, N.; Bauer, J.; Boltong, A.; Brown, T.; Isenring, L.; Loeliger, J.; Steer, B.; Findlay, M. Awareness, perceptions and practices
regarding cancer-related malnutrition and sarcopenia: A survey of cancer clinicians. Support Care Cancer 2020, 28, 5263-5270.
[CrossRef]

18. Ter Beek, L.; Vanhauwaert, E.; Slinde, E,; Orrevall, Y.; Henriksen, C.; Johansson, M.; Vereecken, C.; Rothenberg, E.; Jager-Wittenaar,
H. Unsatisfactory knowledge and use of terminology regarding malnutrition, starvation, cachexia and sarcopenia among
dietitians. Clin. Nutr. 2016, 35, 1450-1456. [CrossRef]

19. Parsons, M. Nursing staff adherence to guidelines on nutritional management for critically ill patients with cancer: A service
evaluation. Nurs. Crit. Care 2025, 30, €13062. [CrossRef]

20. Mostafa, N.; Sayed, A.; Rashad, O.; Baqal, O. Malnutrition-related mortality trends in older adults in the United States from 1999
to 2020. BMC Med. 2023, 21, 421. [CrossRef]

21. Li, L. Liu, X;; Fang, Y.; Guo, K,; Li, L.; Cai, S.; Hu, C.; Hu, B. Global patterns of change in the burden of malnutrition in older
adults from 1990 to 2021 and the forecast for the next 25 years. Front. Nutr. 2025, 12, 1562536. [CrossRef]

22. Salari, N.; Darvishi, N.; Bartina, Y.; Keshavarzi, F.; Hosseinian-Far, M.; Mohammadi, M. Global prevalence of malnutrition in
older adults: A comprehensive systematic review and meta-analysis. Public Health Pract. 2025, 9, 100583. [CrossRef] [PubMed]

23. Liu, Y,; Song, C.; Wang, X.; Ma, X.; Zhang, P.; Chen, G.; Cheng, Z; Liu, J.; Yao, Y.; Ma, W.; et al. Prevalence of malnutrition among

adult inpatients in China: A nationwide cross-sectional study. Sci. China Life Sci. 2025, 68, 1487-1497. [CrossRef] [PubMed]


https://www.who.int/health-topics/malnutrition#tab=tab_1
https://www.who.int/health-topics/malnutrition#tab=tab_1
https://doi.org/10.1016/j.clnu.2016.09.004
https://www.ncbi.nlm.nih.gov/pubmed/27642056
https://doi.org/10.1016/S0261-5614(02)00214-5
https://www.ncbi.nlm.nih.gov/pubmed/12765673
https://doi.org/10.1177/014860718701100108
https://doi.org/10.1007/s003910050180
https://doi.org/10.1016/j.clnu.2009.04.015
https://doi.org/10.19127/bshealthscience.1329255
https://doi.org/10.1093/ageing/afy144
https://doi.org/10.1016/j.clnu.2006.03.005
https://doi.org/10.4274/nkmj.galenos.2021.02886
https://doi.org/10.5505/aot.2015.57060
https://doi.org/10.1111/jhn.12288
https://www.ncbi.nlm.nih.gov/pubmed/25532556
https://doi.org/10.1016/j.clnu.2012.11.021
https://www.ncbi.nlm.nih.gov/pubmed/23260602
https://doi.org/10.1371/journal.pone.0123695
https://doi.org/10.1111/1747-0080.12838
https://doi.org/10.1017/S0029665121003670
https://www.ncbi.nlm.nih.gov/pubmed/35760590
https://doi.org/10.1007/s00520-020-05371-7
https://doi.org/10.1016/j.clnu.2016.03.023
https://doi.org/10.1111/nicc.13062
https://doi.org/10.1186/s12916-023-03143-8
https://doi.org/10.3389/fnut.2025.1562536
https://doi.org/10.1016/j.puhip.2025.100583
https://www.ncbi.nlm.nih.gov/pubmed/39885903
https://doi.org/10.1007/s11427-023-2619-7
https://www.ncbi.nlm.nih.gov/pubmed/39843846

J. Clin. Med. 2025, 14, 3976 90f9

24. Chites, V.S.; Burgel, C.F; de Almeida, ].C,; Silva, EM. Prognostic evaluation of nutrition risk screening tools in hospitalized adults
with normal weight range, overweight, or obesity: A comparative analysis. JPEN ]. Parenter. Enteral Nutr. 2025, 49, 229-238.
[CrossRef] [PubMed]

25. Sganzerla, E.; Pulle, R.C.; Hickling, D.; Bell, J. Investigating the associations between a dual diagnosis of malnutrition and
obesity and length of stay, readmissions, and 12-month mortality in patients aged >65 yrs admitted to hospital—A retrospective
observational single-centre study. Clin. Nutr. ESPEN 2025, 65, 478-483. [CrossRef]

26. Uptodate. Approach to the Adult with Lymphocytosis or Lymphocytopenia. Available online: https://www.uptodate.com/
contents/approach-to-the-adult-with-lymphocytosis-or-lymphocytopenia (accessed on 27 April 2025).

27. Zhang, K.; Qin, W,; Zheng, Y.; Pang, J.; Zhong, N.; Fei, J.; Li, Y.; Jian, X.; Hou, X.; Hu, Z; et al. Malnutrition Contributes to Low
Lymphocyte Count in Early-Stage Coronavirus Disease-2019. Front. Nutr. 2022, 8, 739216. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1002/jpen.2712
https://www.ncbi.nlm.nih.gov/pubmed/39760188
https://doi.org/10.1016/j.clnesp.2024.12.026
https://www.uptodate.com/contents/approach-to-the-adult-with-lymphocytosis-or-lymphocytopenia
https://www.uptodate.com/contents/approach-to-the-adult-with-lymphocytosis-or-lymphocytopenia
https://doi.org/10.3389/fnut.2021.739216

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

