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Earlier consultation of patients to the nutrition support unit is 
associated with lowers length of hospital stay
Demet Yılmaz1 , Meltem Türkoğlu1 , Hanife Cüce2 , Ayşe İlksen Eğilmez3 , Güray Güvercin4 ,  
Gülsüm Gönülalan5 , Muhammet Cemal Kızılarslanoğlu6 

ABSTRACT

Objective: Owing to the increasing awareness regarding malnutrition, the number of nutrition support units has increased. 
However, given that a limited number of healthcare professionals work in the field of malnutrition area, strategies to increase the 
number of these healthcare professionals are warranted. To investigate the relationship between length of hospital stay (LOS) 
and the consultation time, defined as the duration between hospitalization and consultation to the nutrition support team.

Methods: Total 337 patients who consulted our team and were given enteral and/or parenteral nutritional support were en-
rolled. General characteristics, reasons for admission, consultation time, nutritional support method, and LOS were examined. 
The correlation between LOS and consultation time was investigated. Factors that were independently associated with the LOS 
were analyzed using a linear regression analysis model.

Results: The median patient age was 76 y (18–95 y); 53.7% of them were men, and 49.3% had at least one co-morbidity. The 
wards from which the patients consulted our team were intensive care (61.4%), non-surgical (32.6%), and surgical (5.9%) units. 
Further, 78% of the patients were at nutritional risk at the time of admission. The median LOS was 28 d (0–261 d). The median 
consultation time was 8 d (0–112 d). There was a significant, moderate, positive correlation between consultation time and LOS 
(r=0.531; p<0.001). Pressure ulcer, consultation time, nutritional risk, parenteral nutrition, and gastrostomy were independent 
factors associated with the LOS in the linear regression analysis model.

Conclusion: Early detection and management of malnutrition in hospitalized patients may offer benefit in terms of LOS. Our 
study showed that the earlier the patients are consulted by the nutrition support team, the lower is their LOS and vice versa.
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Introduction

Malnutrition is defined as a condition accompanied by a 
change in body composition (decreased lean body mass) 
caused by nutritional deficiency and a decrease in the 
body cell mass, with a decline in the physical and mental 
functions and impaired clinical parameters (1).

The identification and treatment of malnutrition have signifi-
cant effects on patient care and can reduce hospital costs (2, 3).  
Every hospitalized patient should be screened regularly for 

malnutrition (4). During hospitalization, a patient’s nutritional 
status deteriorates owing to the catabolic effects of acute in-
flammation along with iatrogenic hunger and anorexia (5, 6). 
Negative consequences related to hospital-based malnutri-
tion pose a problem for healthcare services (7). As nutritional 
care can improve the clinical outcomes and reduce health-
care costs, increased attention to nutrition during hospitaliza-
tion is vital for good-quality care (8).

Malnutrition is associated with increased complications, 
such as pressure sores, nosocomial infections, and de-
layed healing; further, it raises the mortality rate, increases 
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the LOS, and elevates the healthcare costs (9). Therefore, 
nutritional evaluation should be performed for all patients 
at risk for malnutrition, and the required next steps should 
be identified and implemented.

Although awareness about malnutrition is progressively 
rising in our country, the number of physicians and oth-
er healthcare professionals who are equipped to manage 
patients with malnutrition remains inadequate, especially 
outside the centers in big cities. Although nutrition sup-
port units (NSUs) are present in almost all tertiary state 
hospitals, the rate of patient consultation to these units 
remains low. The importance of NSUs and their success in 
the clinical management of patients are indisputable. It is 
crucial to share the necessary clinical observations so that 
these units become more widely available.

NSUs have been functional at our hospital for about 2.5 
y. The number of patients receiving consultation at these 
units is constantly increasing. In this study, we aimed to 
examine the relationship between the duration from the 
time of hospitalization to the time of consultation to our 
NSU (consultation period) and the LOS for patients who 
were hospitalized and consulted to the NSU.

Materials and Method

We retrospectively reviewed the hospital data of patients 
who were hospitalized at  University of Health Sciences 
Turkey, Konya Training and Research Hospital, were eval-
uated daily by the consulting NSU, and provided enteral 
and parenteral nutrition support.

The data of patients consulted to the NSU at our hospi-
tal were entered into the hospital automation system by 
dieticians working in the NSU on the day of the consulta-
tion. The following information was recorded:

•	Age
•	Sex
•	Weight (kg), (The weight of every patient consulted 

at the NSU was measured using a weighing machine, 
if possible. Alternatively, the weight was recorded as 
per the statement of the patient or her/his relative or 
measurement was made by the help ofbeds those have 
weighing scale in intensive care units).

•	Height (cm), (The height of every patient consulted at 
the NSU was measured, if possible. Alternatively, the 
height was recorded as per the statement of the patient 
or her/his relative. The height of inpatients, especially 
intensive care patients was measured in bed using a 
tape measure).

•	Body mass index (kg/m2)
•	Underlying chronic diseases
•	Nutritional Risk Screening (NRS-2002) scores filled by 

the clinic nurses on the day of hospitalization,
•	The presence of pressure sore daily evaluated and re-

corded by clinic nurses on the day of hospitalization
•	The reasons for hospitalization
•	The dates of hospitalization
•	The dates of consultation to the NSU
•	Nutritional support suggestions of the NSU
•	Nutritional support treatment methods applied to 

the patients (enteral, parenteral, gastrostomy status), 
whether feeding is interrupted (if yes, the reasons for 
interruption, such as interruption of enteral feeding for 
percutaneous endoscopic gastrostomy (PEG) insertion, 
PEG occlusion, PEG entry site infection, septic shock, 
interruption of feeding before invasive procedures, 
gastrointestinal system intolerance, and nutritional 
support treatment not desired by the patients or their 
relatives)

•	Clinics and units those consulted of the patients to NSU
•	Dates of discharge from the hospital.

Total 337 patients whose data were registered in the sys-
tem were enrolled and analyzed retrospectively. The pa-
tients whose data were incomplete and who were not fol-
lowed up daily at the NSU (it was observed that patients 
who were given oral nutrition solution support were not 
followed up daily) were not included. The data of patients 
who were receiving enteral or parenteral nutritional sup-
port were analyzed because they were followed up more 
closely and daily. As per the clinical and nutritional records 
of the 337 enrolled patients, all of them were identified as 
being at nutritional risk at the NSU.

“Nutritional risk screening-2002” (NRS-2002) scores were 
calculated by the clinic nurse to determine the nutritional 
status and were recorded in the hospital system. By using 
these scores, patients with a score of at least three were 
categorized as risky in terms of nutritional status (10). The 
NRS-2002 is one of the most commonly used screening 
tools to determine a patient’s nutritional risk, especially 
in those who are hospitalized. It is a screening tool that 
has two stages and evaluates anthropometric data, food 
consumption information, and disease activities and ages 
of the patients; a score of 3 or more indicates that the 
patient is at risk of malnutrition (10, 11).

Main Points

•	 The sooner the nutritional support team is consulted for 
patients with malnutrition or nutritional risk from their 
hospitalization, lower is the patient’s hospital stay for 
the management of malnutrition.
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The duration between the dates of hospitalization and 
consultation to NSU was calculated and determined as 
the “consultation period”. Feeding methods and treat-
ment plans were retrospectively reviewed and recorded. 
The outcome of the hospitalization process (discharge, 
referral, hospitalization ongoing or death) was recorded 
with dates.

Approval for this study was obtained from the Necmet-
tin Erbakan University Meram Faculty of Medicine Ethical 
Committee.

Statistical analyses
The data were analyzed using IBM Statistical Package 
for the Social Sciences version 22.0 (IBM SPSS Corp.; 
Armonk, NY, USA) software. Categorical variables are 
expressed as numbers and percentages; the normality 
of the numerical parameters was checked using the his-
togram and Kolmogorov-Smirnov tests. Normally dis-
tributed numerical parameters are presented as mean 
± standard deviation values, while the non-normal nu-
merical parameters are expressed as median (minimum 
- maximum) values. Student’s t- test was used for com-
paring the means of the two groups; the Mann-Whitney 
U test was used for comparing the medians, and the 
Chi-square or Fisher’s exact tests were used for compar-
ing the categorical variables. The correlation between 
the LOS and other numerical parameters was analyzed 
using the Spearman’s correlation test. Parameters relat-
ed to the LOS were evaluated with a linear regression 
analysis model. Statistical significance was accepted at 
p<0.05.

Results

Total 53.7% of the 337 patients were men, and 49.3% had 
at least one chronic disease. The median patient age was 
76 y (18–95 y). The most prevalent chronic diseases were 
neurological diseases (59.3%) and pulmonary diseases 
(42.4%). Patients from the intensive care units (61.4%), in-
ternal clinics (32.6%), and surgical clinics (5.9%) consulted 
to the NSU. The general characteristics of the patients are 
summarized in Table 1.

While 78% of the patients that were consulted were at 
nutritional risk, pressure sores developed in 54.3% of 
these patients. Enteral nutrition therapy was administered 
to 46.9% of the patients during their hospitalization. The 
most common reason for interruption of enteral nutrition 
was problems related to PEG (PEG opening, obstruction, 
and infection). Other reasons were gastrointestinal system 
intolerance, invasive procedures, septic shock, and refusal 
for nutritional therapy.

The consultation period and LOS were positively and sig-
nificantly correlated (r=0.531; p<0.001) (Figure 1). Other 
parameters related to the LOS were body mass index, 
NRS-2002 score, neurological diseases, pressure sore, 
nutritional risk during hospitalization, parenteral nutrition, 
and nutrition with PEG (Table 2). LOS was associated with 
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Table 1. General characteristics, co-morbidities, and 
other clinical properties of the patients

Properties

Age, years, median (min-max.) 76 (18-95)

BMI, kg/m2, median (min-max.) 25.4 (14.7-46.3)

Gender, male, n (%) 181 (53.7)

Co-morbidities, n (%)

Neurologic disorders 200 (59.3)

Pulmonary disorders 143 (42.4)

Hypertension 103 (30.6)

Cardiovascular disorders 85 (25.2)

Diabetes mellitus 72 (21.4)

Malignancies 41 (12.2)

NRS-2002* score, median (min-max.) 3 (0-7)

Length of hospital stay, days, median  
(min-max.)

28 (0-261)

Consultation-time, days, median (min-max.) 8 (0-112)

Wards the patients were staying, n (%)

Intensive care unit 207 (61.4)

Medical wards 110 (32.6)

Surgery wards 20 (5.9)

Last status of the patients, n (%)

Dead 174 (51.6)

Discharged 101 (30.0)

Still staying in the hospital 33 (9.8)

Referred to the another hospital 29 (8.6)

Nutritional support strategies, n (%)

Nasogastric feeding 247 (73.3)

Total parenteral nutrition 166 (49.3)

Nutrition via percutaneous endoscopic 
gastrostomy

120 (35.6)

Oral nutrition support 81 (24.0)

* measured at the time of admission to the hospital



pressure sores, consultation period to NSU, nutritional risk 
during hospitalization, parenteral nutrition and PEG nutri-
tion in the linear regression analysis model (Table 3).

Discussion

This retrospective study showed that there may be a re-
lationship between the early consultation of patients to 
the nutritional support unit and a lower LOS. In contrast, 
nutritional risk, pressure sores, neurological diseases, par-
enteral nutrition, and gastrostomy during hospitalization 
were associated with a longer LOS.

Malnutrition and nutritional risk increase the LOS (12). 
However, both the conditions negatively affect the mor-
bidity, mortality, LOS, and cost effectiveness, indepen-
dent of other variables (13). In our study, the LOS in those 
with nutritional risk during hospitalization was more (32 d 
vs. 17 d as presented in Table 3).

Pressure sores are associated with morbidity and mortal-
ity, and they prolong the LOS. In a prospective study on 
about 2000 patients, pressure ulcers increased the LOS by 
about 4.3 d (14). Although the presence of pressure sores 
in a patient was related to higher LOS, the possibility of 
developing pressure sores increases in patients who are 
hospitalized for a long time (15). In our study, pressure 
sores increased the LOS independently. However, the 
presence of a neurological disease significantly prolonged 
the LOS, and one of the many reasons for prolonged hos-
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Figure 1. It was shown there was a positive, statisti-
cally significant correlation between LOS and consulta-
tion-time in this figure (rho=0.531 p<0.001)

Table 2. Factors significantly correlated and related 
to the length of hospital stay (LOS)

Parameters

rho p

BMI 0.112 0.041

Consultation-time 0.531 <0.001

NRS-2002 score 0.243 <0.001

Differences of LOS, days, 
median (min-max)

Absent Present

Neurologic disorders 23 (0-261) 33 (0-451) 0.004

Pressure ulcer 22 (2-261) 32 (0-451) 0.001

Nutritional risk* 17 (0-94) 32 (0-451) <0.001

Total parenteral nutrition 25 (0-261) 31 (3-451) 0.015

Percutaneous endoscopic 
gastrostomy

22 (0-126) 46 (0-451) <0.001

*Nutritional risk was defined as NRS-2002 score ≥3 points at the time 
of hospitalization

Table 3. Linear regression analysis model showing independently associated factors for hospital length of stay

Parameters Beta coefficient t 95% CI p

Pressure ulcer 8.427 2.177 0.813-16.041 0.030

Consultation-time 0.850 6.473 0.592-1.109 <0.001

Nutritional risk at the time of hospitalization 14.741 3.027 5.161-24.320 0.003

Total parenteral nutrition 8.229 2.129 0.627-15.832 0.034

Percutaneous endoscopic gastrostomy 34.470 8.011 26.005-42.934 <0.001

Linear regression analysis model was conducted by adding the parameters that were significantly related to LOS in univariate analysis. The 
parameters included in regression analysis were having neurologic and renal disorders, pressure ulcer, nutritional risk at the time of admission, 
total parenteral nutrition, percutaneous endoscopic gastrostomy, wards that the patients staying and consultation time. Stepwise model with 
backward regression was used. The last model (model 3) was presented in the table and this model was containing the parameters that having 
significant p values. The model had R square 0.344, ANOVA p value as <0.001.



pitalization in these patients may be the development of 
pressure sores secondary to immobility. Parenteral nutri-
tion and higher LOS in patients treated with PEG may be 
associated with underlying severe disease and disease se-
verity. In our study, it is seen that there is a patient profile 
with a high pressure sore during admission to the hospi-
tal. It may be possible to explain this situation as follows; 
Since NSU in our hospital has recently begun to accept 
patients actively, the patients consulted are mostly those 
who were hospitalized in the intensive care unit and who 
had neurological problems. Therefore, pressure sores are 
more commonly observed in this group with severe dis-
ease. In fact, if these patients could be contacted by the 
NSU in the early stages, these rates could be lowered with 
appropriate nutritional support.

Based on our results, early consultation to the NSU can 
shorten the LOS. The NSU is managed by a team that 
closely monitors the nutritional status of patients, deter-
mines the appropriate nutritional route and treatment 
plan, and thus helps the patients meet their daily calo-
rie, protein, and micronutrient needs. Follow-up with 
early and effective diagnosis and treatment contributes 
positively to morbidity, mortality, health costs, and LOS 
(16, 17). With increasing awareness about malnutrition, 
the number of NSUs in hospitals increases. However, the 
low number of healthcare professionals, especially those 
dealing with malnutrition, is the most important obstacle 
toward the establishment of NSUs.

Research has shown that NSU intervention with a proac-
tive nutritional support strategy is among the parameters 
that lower the LOS and mortality (18). However, studies 
have shown that NSUs are important units that should be 
emphasized in terms of creating a more effective strategy 
for combating malnutrition, decreasing hospital complica-
tions, and reducing LOS and costs (19-22). The emphasis 
in these studies is the early detection of patients under 
nutritional risk and the fight against malnutrition. It is em-
phasized that earlier intervention for malnutrition ensures 
better the clinical results. Our results differ from previous 
findings in that if support is received from the unit deal-
ing with nutrition, the LOS may be shortened. Although 
the causality relationship could not be fully demonstrated 
owing to the retrospective nature of the study, our most 
important result was that if this patient group were con-
sulted 1 day late, the LOS would be increased by about 
0.9 d. We believe that our study paves the way for a more 
detailed examination of this subject with prospective and 
randomized studies.

Our study has certain limitations. The most important 
limitations are that this was a single-center, retrospec-

tive study that did not employ a control group. In ad-
dition, the inability to access the nutritional status data 
of patients during discharge is another important limita-
tion, which evaluates the relationship between the con-
sultation period to NSU and the duration of hospitaliza-
tion. However, we believe that our results are valuable 
owing to the lack of sufficient studies on this subject in 
the literature. Multi-center, prospective controlled stud-
ies are needed in the future for more robust data on this 
subject.

Thus, prolonged hospital stay because of malnutrition can 
be prevented with effective NSUs in hospitals. It is import-
ant to increase the awareness regarding NSU among all 
healthcare professionals and in all hospitals.
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