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Abstract 
 
Purpose: To investigate the nutritional status of patients on admission and during hospital stay, the factors leading to weight 
loss, and to evaluate patient satisfaction of hospital food. Methods: On admission, Nutritional Risk Screening (NRS-2002), 
weight, height, Body Mass Index (BMI), mid upper arm circumference (MAC) measurements were carried out; serum total 
protein and albumin levels were recorded. Upon discharge, measurements of weight, MAC were repeated, along with a food 
satisfaction questionnaire. Results: Patients with NRS-2002>3, BMI<20, were classified as nutrionally at risk which were 
43.6% and 9.4% respectively. Of the patients, 77% lost weight (2.6±1.9 kg). Patients who were determined to be malnourished 
on admission by BMI and NRS-2002 stayed longer in hospital (p<0.0 and p<0.001, respectively). The relationships between 
weight loss and lenght of stay, use of medications and period of starvation were significant (p<0.0001, for each). Of the 
patients, 49.9% did not satisfy with the hospital food. Conclusions: Nutritional status of hospitalized patients should be 
screened with NRS-2002, assessed and monitored.  
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1. Introduction 
 

In case of an illness, the disease itself, complications, medication or other treatments may 
adversely affect the patient's nutritional status. As a result, a negative balance is observed that is 
characterized by the acceleration of catabolism and the decrease in food consumption, which may be 
reflected in clinical and biochemical findings. The clinical process in which a negative balance occurs is 
defined as malnutrition (Arslan, 2007). Hospital malnutrition, also called as “iatrogenic malnutrition”, 
may lead to deterioration of nutritional status or to deepen the existing nutritional status disorder of 
the patients. Hospital malnutrition is a common problem (Waitzberg, 2001), which has received 
consirable attention as shown by the number of studies made in the last 25 years. The prevalence of 
hospital malnutrition has been reported to range between 20% and 60% (Wyszynski, 2003). 
Malnutrition in hospitalized patients usually causes muscle, respiratory, and impaired immune system 
functions along with decreased quality of life and delayed wound healing (Pablo, 2003). Additionally, 
postoperative morbidity and mortality, hospital stay, and costs increase significantly (Pennington, 
1998). Hospital malnutrition may also be due to deficiencies in food service and inadequate quality 
and flexibility of hospital catering. The inadequate food delivery service was reported to be a cause of 
hospital malnutrition (Tarbuck, 1997). 

Together with the screening tests for patients whose nutritional intake are inadequate, observation 
of the nutrients consumed by the patients daily has a key role in determining their nutritional status. 
The hospital food has a pivotal role in blancing the patients' energy and nutrient requirements and 
presentation of food, compliance, cooking technique, cost, and the patient’s satisfaction (Kondrup, 
2001). When this common point is reached from the economic point of view, it has been shown that 
there is a 67% reduction in food waste in the hospital (McWhirter, 1994). Nutritional consumption of 
hospitalized patients decreases due to disease-related causes and diagnostic and therapeutic 
applications (test diets, pre- and post-operative fasting). As a result of this process, mortality and 
morbidity increase (Kondrup, 2001). Hence, the present study aimed to investigate the nutritional 
status of adult patients during hospitalization by examining the effects of disease, hospital food 
consumption, and hospital food service.  

2. Patients and Methods 

The study was conducted between May 2006 and June 2007 on 617 patients (301 female and 316 
male) who were hospitalized in Hacettepe University Adult and Oncology Hospitals for at least three 
days and longer. According to the literature, the rate of hospital malnutrition was assumed to be 45% 
and the number of patients to participate in the study was found to be 617 with 4% error. The number 
of patients to participate in the study was determined by stratified random sampling method and 
distribution proportional to stratum size. The distribution of the general sampling according to the 
services was shown in Table 1. 
 

Table 1. Distribution of general sample according to services 

 
Service Number of patients Chosen 

Neurology 1791 56 
Internal medicine  5389 141 
Dermatology 237 6 
General Surgery 4179 107 
Thoracic Surgery 1163 37 
Ophtalmology 1484 39 
Gynaecology 2271 58 
Ear, Nose, Throat 921 32 
Neurology 779 22 
Orthopedics 1961 50 
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Plastic Surgery  808 20 
Urology 1954 49 

Total 22937 617 

 
The study was conducted in full accordance with the World Medical Association Declaration of 

Helsinki. It was approved by Hacettepe University Senate Ethics Commission (No: 410-2300 Date: 
November 12, 2007). 

The patients were interviewed within the first 24 hours of their admittance. The  nutritional history 
and physical activity status of the patients were recorded and the anthropometric measurements 
were made. In addition, diagnoses, serum albumin levels, previous hospitalizations, medications, 
operations and medical treatments were recorded. Nutritional status of the patients was evaluated 
with Nutritional Risk Screening-2002 (NRS-2002) according to their own statements on the day of 
hospitalization. The aim of the Nutritional Risk Screening-2002 is to identify the patients who are at 
risk of developing malnutrition or malnutrition in hospitalized patients. The NRS-2002 which was 
developed by Kondrup et al. (Kondrup, 2003), consists of a nutritional status score based on weight 
loss, food intake, body mass index (BMI) (1–3 points), a severity of disease score (1–3 points), and an 
age adjustment for patients older than 70 years (+1). The total score ranges from 0 to 7, and patients 
are classified as “at no nutritional risk” (score less than 3) or as “at nutritional risk” (score of 3 or 
higher). 

 
Meal satisfaction survey (Appendix-3) was applied to the patients two days before discharge. In 

order to measure hospital food satisfaction, 18 questions were asked to the patients. The responses to 
those questions were as “very good”, “good”, “moderate”, “bad”, “very bad”. The rating of those 
responses were as follows: “very good” = 1,“good” = 2, “moderate” = 3, “bad” = 4,“very bad” = 5. The 
median value obtained from the responses was accepted as the limit in determining the food 
satisfaction of the patients. The median value and values below this value were accepted as the range 
in which patients were satisfied with the food. 

 

2.1. Anthropometric measurements 

 

In the first 24 hours of hospitalization, patients’ body weight (kg) and height (cm) were obtained. 
Body weight measurement was repeated on the day of discharge. BMI was calculated from the weight 
(kg) / height (m2) formula and the values were evaluated according to the World Health Organization 
(WHO) BMI classification. Anthropometric measurements (length, body weight) were taken after 
necessary conditions in accordance with the method (Baysal, 2008). 

 

2.2. Biochemical tests 

 

In the present study, no blood samples were collected from the patients. The data for biochemical 
indices were obtained from the patients’ records which were on file by the doctors’ orders for 
diagnosis and treatment of the patients. Serum albumin and total protein values were also gathered 
from the patients’ records (Shopbell, 2001; Nursal, 2005). 

In order to determine the average energy and nutrient amounts of the food consumed by patients, 
standard recipes developed by Hacettepe University Adult Hospital Department of Diet and Nutrition 
were used. The amounts in these tariffs are recorded as new tariffs in Nutrition Information Systems 
(BeBis) (Amaral, 2007) program and calculations were made on these tariffs. In addition, the 
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proportion of residual amounts in meals was calculated based on the amount of food consumed 
before and after the service of the patients. 
 

2.3. Data Analyses 

 

At the beginning and end of the study, Mean, standard deviation, median, upper and lower values 
of the data obtained from individuals at the beginning Additionally, energy and nutrients intakes of 
the patients were calculated. Number (n) and percentage (%) distributions were used to evaluate the 
quantitative data of the individuals. Pearson 2 was used for the qualitative data. The qualitative data, 
from the first and last evaluations, were made by using Mc Nemar test in four-well (2x2) tables. 
McNemar-Bowker test was used for multi-well tables (nxn).  

 
When comparing the BMI values, NRS-2002, serum total protein and serum albumin values of the 

patients who are nutritionally at risk and not at risk (well-nourished), t-test in independent groups was 
used. One-way analysis of variance (ANOVA) was used for three and more groups. Tukey HSD test was 
used for binary comparisons. In the numerical data, the difference before and after was examined by 
t-test in dependent groups. 

3. Results 

A total of 617 patients, 301 male (48.6%) and 316 female (51.2%), participated in the study. Of the 
patients, 40.8% were diagnosed with malignancy. Mean length of hospital stay, for all patients, was 
13.6±10.4 days. Patients with malignancies had stayed in hospital for 15.6±11.5 days. However, the 
longest hospital stay was related to liver disease (23.1±17.8 days), which was followed by 
rheumatologic diseases (20±12.2 days), infectious diseases (19.6 ±19.6 days), and hemodialysis 
(16.1±9.3 days). The shortest period of hospitalization was for gynecological diseases (10.2±9.6 days). 
It was found that 22.9% of the patients were in the internal medicine service which has the longest 
hospitalization period (18±13.2 days). Liver diseases, chronic renal failure, hematological malignancies, 
various types of cancers, and diabetes mellitus were mostly observed reasons among these patients.  

 

3.1. Weight loss and the affecting factors 

 

Patients’ weight losses observed during hospital stay (in kg and %) were analysed with parameters 
such as length of stay, period of starving, chemotherapy. (Tablo 2). 

A significant relationship was found between the duration of hospitalization and weight loss in 
patients (p<0.001). While 17.9% of the patients with more than 10% weight loss were hospitalized for 
more than 30 days, this rate was 5.6% for those hospitalized for less than 7 days. The percentage of 
patients who had fasted for 2-5 days in the hospital for examination or other reasons and who lost 
more than 10% weight was 7.6. This figure was 1.8% in those who were hungry for less than two days. 
Statistically significant relationship existed between the duration of fasting in hospital for various 
reasons and weight loss (p <0.001). It was found that 36% of the patients receiving chemotherapy, and 
26.3% of those using immunosuppressive drugs lost 5-10% of their body weight during hospitalization. 
Weight losses, between the above rates, were also observed in 44.4% of the patients receiving total 
parenteral nutrition therapy and in 40.5% of those receiving enteral nutrition therapy. The association 
between chemotherapy, use of immunosuppressive drug, total parenteral and enteral nutrition 
treatment and the percentage of weight loss was statistically significant (p<0.001, for each).  
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Table 2. Comparison of body weight loss with respect to different parameters (n=462). 

 

Parameters 

Body Weight Loss (kg) 

≤ 5 5-10 > 10  

S % S % S % 2 P 

Length of Hospital Stay (day) (n=462) 
    ≤ 7 101 93.5 1          0.9 6          5.6  
    8-14 152 86.9 19       10.9 4          2.3  
    15-21 72      78.3 19       20.7 1          1.1  
    22-30 26      44.1 28      47.5 5          8.5  
    > 30 11     39.3 12       42.9 5          17.9 97. 6      0.001 

Starving (day) (n=284)   
    < 2 107   84.9 15        11.9 4      3.2  
    2-5 107     67.7 39         24.7 12    7.6 11.2       0.004 

Operation (n=462) 
    Did not have  235     59.6 49     12.4 10  2.5 3.49     0.478 
    Did have 127     57.0 30     13.5 11     4.9  

Chemotherapy (n=462)    
    Did not receive 328    81.8 57      14.2 16         4.0  
    Received 34      55.7 22       36.0 5           8.3 23.18      0.001 

Insulin (n=462)    

    Did not receive 323     79.7 71       17.5 11      2.8  
    Received 39       68.4 8          14.0 10 17.6 26.62   0.001 

Immunsupressive  (n=462)  
    Did not receive  326     80.4 64        15.8 15       3.8  
    Received  36       63.1 15         26.3 6        10.6 17.55   0.001 

Enteral Nutrition (n=462) 
    Did not receive 344     80.9 64        15.0 17      4.1  
    Received 18       48.6 15        40.5 4        10.9 26.15    0.001 

Total Parenteral Nutrition (n=462) 
    Did not receive 352     80.9 67     15.4 16           3.7  
    Received 10       37.0 12      44.4 5         18.6 37.57    0.001 

 
 
Table 3 shows the average body weight loss (kg) with respect to duration of hospital stay and 

fasting period in hospital for various reasons. During their hospital stay, the patients lost 2.5±1.4 kg. In 
patients hospitalized for more than 30 days, this loss was 4.6±3.0 kg. As the length of hospitalization 
period increased, the mean weight loss increased (p <0.001). The mean body weight loss, for the 
whole patient population, was 2.6±2.0 kg. The average body weight losses according to the duration of 
patients’ hospital stay were examined. Patients with a fasting period of less than two days lost 2.1±1.8 
kg, while patients with a 2-5 day fasting period lost 3.2±2.3 kg (p<0.001). The mean weight loss of the 
patients who received chemotherapy and immunosuppressive medication and who did not receive 
these treatments but also lost weight were compared. The averages of weight loss were statistically 
higher in patients receiving the treatments mentioned above (p<0.001, for each). 

While it was determined that 180 patients had BMI in the range of 20-24.9 at the time of admission 
(n = 600), 85.6% (154 patients) of these patients were in the same range at the exit, 12.2% (22 
patients) had a BMI of less than 20 It was determined. While it was determined that 166 patients 
(80.3%) had BMI in the range of 25-29.9 at the time of admission, 39 (18.8%) of these patients were 
found to be in the range of 20-24.9 at the time of hospital discharge. It was found that BMI values of 
the patients at the hospital entrance were decreased compared to the values at the exit and these 
decreasing values were found to be statistically significant (p <0.001). The duration of hospitalization 
was evaluated according to the patients’ nutritional status (malnourished, BMI<20 vs. well-nourished, 
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BMI ≥ 20). It was found that patients having BMI<20 on admission were hospitalized 4 days longer 
than those with a BMI≥20 (p <0.05). 

 
Table 3. Comparison of body weight loss with respect to different parametersp (n=462). 

 
 
Parameters 

Body Weight Loss (kg) 

N X  ±SS Min. Max F P 

Length of Hospital Stay (day)  
    ≤ 7 108 1.6±1.5a 0.0 7.0  
    8-14 175 2.2±1.6a,b 2.0 11.0  
    15-21 92 2.7±1.3b 0.5 7.8  
    22-30 59 3.8±2.9c 10.0 13.7  
    > 30 28 4.6±3.0c 1.0 12.0  
Total  462  2.5± 1.4  10.0 13.7 23.6           0.001 

Starving period (day)                                                                                           t                p 

    < 2 126 2.1±1.8 0.2 11.0  
    2-5 158 3.2±2.3 0.4 13.7  
 Total  284 2.6±2.0 0.5 13.7 4.3 0.001 

 a, b, c Different superscripts indicate statistically significant difference 
 
Total protein and albumin values were used for malnutrition assessment. The mean total protein 

and albumin values were 7.0±0.9 g/dL and 4.0±1.8 g/dL on admittance, respectively. On discharge, 
those values decreased to 6.5 g/dL and 3.5 g/dL, respectively (p<0.001). On admission, 1l.2% and 
13.3% of the patients had lower than normal values of total protein and albumin, respectively. On 
discharge, those figures changed to 30.1% for total protein and to 31.8% for albumin (p <0.001). While 
albumin levels of 481 (82.5%) patients were found to be normal on admission, 246 patients (65.3%) 
had normal albumin levels and 120 patients (31.8%) had below normal values during discharge 
(p<0.001). 

The nutritional status of the patients on the day of admission was evaluated with NRS-2002, and 
43.6% of them were at risk. It was found that the patients whose nutritional status were at risk during 
hospitalization stayed 5.13 days longer than the patients who were not at risk (p <0.001). 

In patients’ nutritional status according to NRS-2002 on admittance was presented. Patients of 
internal medicine (62.4%), general surgery (55.1%), urology (51%), ear nose throat (48.4%) and 
thoracic surgery (40.9%) services were found to be at most risk for nutritional status (p<0.001).  

 

3.2. Hospital Food Consumption and Patient Satisfaction 

 

The patients most commonly consumed breakfast (44.4%). While 41.2% of the patients stated that 
they consumed most of the lunch, this rate was 40.7% for dinner. The percentages of patients who do 
not consume breakfast, lunch, dinner, and snack were 1.5 (n=9), 1.1 (n=7), 1.3 (n=8) and 3.4 (n=11), 
respectively. 

A big majority of the patients evaluated the served meals as normal (79.7%), while twenty-four 
patients (3.6%) stated that the meals served in the hospital were completely different from the 
preferred meals in their daily lives. Breakfast was the least satisfying meal  with a rate of 43.4%. Of the 
patients, 66% stated that they did not provide food and beverage from outside the hospital during 
their stay. It was found that 29.8% of the patients who provided food and beverages from outside the 
hospital preferred fruit juice, 18.8% preferred biscuit types, bagels, donuts, and 13.9% preferred meals 
from their homes. While 232 of the patients (37.6%) think that there is no need for a change in the 
hospital food services, 220 (35.7%) of them suggested a change in meal serving times, 165 (26.7%) 
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asked for improvement in variety of foods and 163 (26.4%) stated that the meal ingredients should be 
chosen more properly.   

With regard to the patients’ satisfaction with the meals served, 59.6% of them considered the taste 
and smell of the hospital food as good and 7.8% as bad. The temperature of the hot dishes was 
evaluated as good by 72%, and poor by 6.2%. Of the patients, 55.8% evaluated meal times as good, 
27.6% as acceptable, and 10.2% as bad. It was found that 86.4% of the patients considered the meals 
as suitable for their diet. The food repetition frequency was regarded as acceptable by 22.0% of the 
patients, while the oil, tomato paste and salt content of the foods was rated as fair by 28.2%. The 
color, taste, smell and harmony of the menus was appreciated by only 19.3% of the patiens. 

With the answers given to the hospital food satisfaction survey, which consisted of 18 questions, a 
median value of 37 for patient satisfaction was calculated. The percentage of patients who were 
satisfied with hospital food (score>37) was 50.1. A statistically significant relationship was found 
between patients’ food satisfaction and consumption of breakfast, lunch, dinner and snack (p <0.005). 
Of the patients, 45.3% who were satisfied with the meal served consumed all the food at breakfast, 
However, 60% and 61% of the patients who were satisfied with the lunch and dinner service ate most 
of the food, respectively. Of the patients, 54% who were staying in the hospital for less than 7 days 
stated that they were satisfied with the hospital meals and 46% said they were not satisfied. The 
satisfaction rate of the patients staying in the hospital for more than thirty days was 42.9% and the 
rate of dissatisfaction was 57.1%. The relationship between the length of hospital stay and satisfaction 
with hospital food was statistically insignificant (p> 0.005). 

 

4. Discussion 

The disease and its complications, malnutrition present during hospital admission are the factors 
that adversely affect patients’ nutrition, which also increase the length of hospital stay and health 
expenditures (Sorensen, 2008). The majority of patients (20-50%) were shown to be malnourished 
during hospital admission due to the presence and and severity of chronic diseases, disease 
complications, frequent hospitalization, medical and surgical treatments (Sungurtekin, 2004).  A study 
with 5051 patients from 26 countries reported that 32.6% were malnourished at the time of 
hospitalization, as determinde by NRS 2002 (Sungurtekin, 2004). Nursal et al. (Nursal, 2005), by using 
SGA, reported the malnutrition rate of 2211 general surgery service patients as 11%. Sungurtekin et al. 
(Sungurtekin, 2004) reported malnutrition rates as 30% and 32% in the hospitalized patients in 
internal medicine and surgery serrvices, respectively. Kuzu et al. (Kuzu, 2006) investigated the rate of 
malnutrition by using Nutrition Risk Index (NRI), Maastricht Index and SGA in surgical service patients. 
According to the methods they used, malnutrition rates were 58.3%, 63.5% and 67%, respectively. In a 
multicentre study by Korfali et al. (Korfali, 2009), 29139 patients were assessed with NRS-2002 during 
hospitalization. The rate of patients with nutritionally at risk status was reported 15%. In the study 
conducted by Ozkalkanli et al. (Ozkalkanli, 2009), the malnutrition rate at the time of admission was 
33% and 23%, which were evaluated by SGA and NRS-2002 methods, respectively. With NRS-2002, the 
present study found 43.6% of the patients were malnourished on admission. The differences between 
these findings may be related to the methodologies employed which were affected by the hospital 
sizes, the evaluation methods, the type of diseases. NRS-2002, which was also used in this study, was 
proposed by the European Enteral Parenteral Nutrition Association in 2002 to determine the 
nutritional status of hospitalized patients. It is a widely accepted and reliable method, which takes into 
account the disease risk, BMI value, food consumption and patient age (Kondrup, 2002).   

 

https://doi.org/10.18844/ijeths.v3i2.4487


Gungor, A.E., Arslan, P. & Abbasoglu, O.  (2019). A study of nutritional status, development of malnutrition and  food consumption in 
hospitalized patients. International Journal of Emerging Trends in Health Sciences. 3(2), 66-80 https://doi.org/10.18844/ijeths.v3i2.4487  

  73 

The present study comprised patients who stayed in the hospital longer than 3 days. According to 
2004 data used to determine the number of days, the average length of hospital stay was 9.8 days. 
The present study found an average length of hospital stay as 13.6 days. This may be explained by the 
fact that patients with more severe illness were included in the study instead of patients who were 
thought to be hospitalized for less than 3 days, which increased the length of stay. 

 
Disease-associated malnutrition develops as a result of interactions between disease and 

nutritional status, and it becomes difficult to understand what leads to malnutrition alone. The 
relationship of malignant or benign diseases with malnutrition has been investigated by many studies. 
High rates of malnutrition have been observed in individuals with malignant diseases and it has been 
stated that this is one of the factors for the development of malnutrition (Pennington, 1998; Sorensen, 
2008; Sungurtekin, 2004). Pirlich et al. (Pirlich, 2005) reported that malnutrition rates were 40% in 
patients with chronic inflammatory bowel disease, 37.5% in patients with chronic heart failure, 30.8% 
in patients with chronic heart failure, 28.9% in patients with chronic liver disease and 29.8% in 
patients with rheumatoid arthritis, during hospital admission. This rate varied between 10-14.5% in 
patients with digestive system disease. In patients who were hospitalized and who would not undergo 
surgery, malnutrition rates were 45% and 62%, with SGA and Maastricht Index, respectively (Naber, 
1997). Correia et al. (Correia, 2003) reported that malnutrition rate was 1.6-fold higher in internal 
medicine patients. 

 
In the present study, it was found that 62.4% of internal service patients were found to be 

nutritionally at risk. The duration of hospitalization in internal service was 5.3 days higher than the 
average length of hospital stay. Amaral et al. (Amaral, 2007) found that 39% of surgical patients were 
nutritionally at risk, assessed by NRS-2002. Mowe et al. (Mowe, 1994) and Brunn et al. (Brunn, 1999) 
reported malnutrition at 37% and 39% in surgical patients, respectively. In this study, the rate of 
patients who were at risk of nutritional status in the surgical services such as general surgery, thoracic 
surgery, plastic surgery and urology ranged from 25% to 55%. In the national malnutrition study 
conducted by the Dutch Dietetic Association on 7606 patients, only the involuntary loss of body 
weight was used to determine malnutrition. The rate of malnourished patients was 12%, and the rate 
of patients with nutritionally at risk was 13%. It was concluded that involuntary weight loss in the last 
6 months was a suitable method (Kruizenga, 2005). In another study, body weight loss was reported to 
be 3.8 times higher in malnourished patients (Liang, 2008). 

 
Of the patients, 30.9% had more than 5% weight loss during the last 6 months in the present study. 

Loss of appetite originates from physical and psychosocial reasons. Loss of appetite is the leading 
manifestation of many acute and chronic diseases (infection, malignancy, traumatic, etc.) and is an 
important factor leading to reduced food intake. In this study, 37.6% of the patients reported loss of 
appetite in the last month prior to hospitalization. the patients also reported nausea, swallowing and 
chewing difficulties due wounds in mouth, dry mouth and taste changes. In addition, 49.4% of the 
patients had decreased physical activity. The decrease in muscle strength due to loss of appetite, 
unintentional weight loss and the increase in dependence on the bed seen in patients can be 
explained by these interactions. The results of muscle function tests have been reported to be 
impaired with the severity of malnutrition (Stratton, 2003). 

 
It has been reported that the two most important factors that cause nutritional risk are decreased 

nutritional intake and weight loss (Pirlich, 2006). Studies have shown that treatments applied to 
patients are effective in reducing body weight. It was learned rom the patients that 64.5% of them had 
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undergone surgical operations and 27.6% of them had received dietary treatment prior to 
hospitalization in the present study. Restrictions on the type and amount of meals by diet therapy may 
cause a decrease in food consumption.  

 
Pirlich et al. (Pirlich, 2006) reported that malnutrition had three independent causes. These include 

increased age, malign diseases and multiple drug use. Lucchin et al. (Lucchin, 2009) found a 
statistically significant relationship with the increase in the number of daily medications used by 
malnourished and non-malnourished patients. There are studies reporting that there is a relationship 
between malnutrition and use of multiple medicines (Naber, 1997). The number of drugs prescribed to 
patients increase in chronic diseases, which decrease the absorption of nutrients, reduce saliva 
production, adversely affect the appetite and disrupt taste. One-third of the patients of this study 
received more than 3 drugs per day. However, the effect of number of drugs on the development of 
malnutrition was not studied since it was not possible to determine the type of medicines received by 
the patients. 

 
In epidemiological studies, BMI (kg / m2) is generally used to assess the body weight of individuals 

due to its quick and easy applicability. In many studies, patients with BMIs <20 were considered 
malnourished (Amaral, 2007). Campillo et al. (Campillo, 2004) examined BMI values of 1052 patients 
with chronic diseases and the sensitivity of BMI in determining severe malnutrition. According to their 
results, especially in patients with fluid retention, the sensitivity of BMI was limited. They stated that 
BMI should not be used as a stand-alone method for identifying malnutrition. In another study, 
nutritional status of the patients who underwent surgical services were evaluated with three simple 
parameters (percentage of body weight loss, upper middle arm muscle circumference, BMI). It was 
found to be important to use these three methods together in order to make better nutritional 
assessments (Kelly, 2000). On the other hand, in some studies, it was reported that there was a 
significant relationship between BMI values (<20 patients) and mortality, postoperative complication 
(infection) and prolongation of hospital stay (Nightingale, 1999; van Venrooij, 2008). The number of 
patients with BMI <20 during hospital admission was reported as 14% by Kondrup et al. (Kondrup, 
2001) 17.3% by Kelly et al. (Kelly, 2000) while Lucchin et al. (Lucchin, 2009) reported that the rate of 
patients with a BMI <18.5 was 3.5%. In the German national study (Pirlich, 2006), the rate of patients 
with malnutrition was reported as 27.4% with SGD and the rate of patients with BMI <20 was found to 
be 4.8%. In another study using the Nutritional Risk Index, 24.6% of patients were evaluated as 
malnourished at admission and the rate of patients with BMI <18.5 was reported to be 3.8% (Pirlich, 
2005). An Italian study on iatrogenic malnutrition, used body weight loss, biochemical and 
anthropometric measurements to evaluate hospital malnutrition rate which was 30.7% for the whole 
country (Lucchin, 2009). The rate of patients with BMI <18.5 was 3.1%. In the present study, 
malnutrition status of patients was examined with BMI and BMI percentiles. The rate of patients with 
BMI <20 was 9.4% and it was 12.6% on discharge. The rate of patients with less than 25th percentile 
was 26.1% and 29% on discharge. However, according to the assessment made with NRS-2002, only 
20% of the patients who were found to be at risk of admission to the hospital were found to have BMI 
>20. According to these, the rate of patients who were determined to be at risk during admission was 
4.5 times higher according to NRS-2002. In other words, 4 out of 10 patients were found to be at risk 
with NRS-2002 during hospitalization, whereas only 1 out of 10 patients were defined as malnourished 
according to BMI. In this study, it was determined that there was a 3.2% increase in the number of 
patients with BMI <20 at the time of discharge. Of the patients, whose BMI values were in the 20-24.9 
range on admission, 22 had BMI <20 on discharge. It was observed that patients with BMI percentile 
between 25-50 on admission, dropped to a lower range on discharge. All these findings indicate that 
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although BMI has a limited use for detecting malnutrition, it can be used to simply assess the presence 
of hospital malnutrition in hospitalized patients. Disease-related malnutrition is common in the 
hospital and BMI does not consider the severity of the disease. Therefore, it can be stated that the use 
of BMI alone will not be sufficient to accurately detect the patients who really need nutritional 
support.  

 
In this study, the relationship between hospital stay and malnutrition was investigated by using 

BMI, NRS-2002, SGD and NRI. Pichard et al. (Pichard, 2004) reported that BMI was not associated with 
prolonged hospital stay. In the present study, patients assessed to be malnourished or nutritionally at 
risk with BMI and NRS-2002 had longer hospital stay. Malnourished patients according to BMI had 
longer hospital stay than well-nourished, which was also observed in nutritionally at risk patients 
assessed with NRS-2002.  

 
Decreased albumin levels, which has a half-life of 18 to 20 days, were reported to be associated 

with lean muscle mass and decreased fat mass during prolonged hospital stay. In contrast to the 
researchers who reported that albumin level was not a powerful method to determine the nutritional 
status of the patient and could not predict any complications in advance, there are also researchers 
reporting that it is a very strong indicator (Vincent, 2003). 

 
In this study, albumin levels of 583 patients were examined at the time of admission and 13.3% of 

them were found to have low levels of albumin. When examined on discharge (377 patients), it was 
observed that the rate of patients who were below the normal value was 2.4 times higher (78/120 
patients). This may be explained by the high rate of patients who had malignancy, received 
chemotherapy (approximately 1/4), undergone surgery (more than half) and decreased appetite 
(more than 1/3). Therefore, albumin level may be an indicator of malnutrition for inpatient chronic 
patients and patients with high disease severity. Indeed, in the present study, the proportion of 
patients with nutritional risk assessed with NRS-2002 on admission was approximately 3.4 times that 
of malnourished patients assessed with albumin levels (78 vs. 263 patients).   

 
Sungurtekin et al. (Sungurtekin, 2004) reported significantly lower levels of total protein and 

albumin, increased weight loss and decreased BMI in malnourished patients on admission. Similar to 
these findings, 64 patients of the present study were found to have lower levels of albumin and total 
protein on admission. The number of patients with low total protein values increased by 1.64-fold 
(105 patients) on discharge. 

  
Gariballa et al. (Gariballa, 1998) examined the nutritional status of 225 hospitalized acute stroke 

patients on admission and discharge. At the end of the first two weeks, 64% of the survivors were 
found to have lost weight, while 45% of the patients lost weight in the following two weeks. 
McWhirter et al. (McWhirter, 1994)) evaluated the nutritional status of 500 patients on admission and 
found 200 patients as malnourished. In the same study, 112 patients were reevaluated on discharge 
and a weight loss of 5.4% on avarage was reported. The majority of these patients were assessed to be 
malnourished on admission. In another study, weight loss of 202 patients, who were assessed with 
BMI, were evaluated on admission and discharge. Among those, 65% of obese patients (median 
hospital stay, 11 days), 66% of patients with normal body weight (median hospital stay, 13 days), 31% 
of underweight patients (median hospital stay, 15 days) lost weight during their stay in hospital. 
Kondrup et al. (Kondrup, 2001) reported that patients who were found to be malnourished during the 
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hospitalization period had both longer hospitalizations and increased weight loss during stay in 
hospital.  

 
The patients who stayed in the hospital for more than 30 days lost more of their body weight (2.97 

kg) than the patients who had less than 7 days in the hospital. The proportion of patients who were 
hospitalized for 8-14 days and who lost weight is higher than the proportion of patients who were 
hospitalized between 15-21 days and who lost weight (2.22 kg vs 2.67 kg). It can be stated that the 
amount of lost body weight increases as the duration of hospitalization is prolonged. This can also be 
interpreted as part of the patients recovered their weight loss during their hospitalization period. 
However, it is possible to state that the catabolic process of the patient is accelerated by looking at 
the increase in the average weight lost by the patients who can not gain weight. The above-mentioned 
data of the present study is consistent with other researches.  

 
The fact that individuals stay in hospital for a long time depends mainly on the nutritional status of 

the patient during admission but also depends on the severity of the disease. Patients with longer 
hospital stays have cancer, infectious diseases or chronic diseases. The long duration of treatment in 
such groups and the negative effect of the treatment on nutritional status result in decreased food 
consumption of individuals. In addition to this, the psychological problems caused by the disease and 
hospital environment during stay, unattractive eating environment, serving the dishes that the patient 
is not accustomed to, taste and odor changes due to the causes of the disease, dry mouth, wounds in 
the mouth, chewing and swallowing difficulties. According to the findings in the present study, 43 of 
the hospitalized patients were treated with diet therapy. In the hospital, dietary treatments are often 
incompatible with the patients' tastes, include many restrictions, may be more limited in the amount 
of energy and nutrients previously consumed by the patient and reduces the desire to consume food. 
It has been reported that appetite decreases due to physical treatments such as medical treatments 
during hospital stay, negative emotional effects of being in hospital, and pain due to physical reasons 
(Tarbuck, 1997). In this study, 273 patients reported that their appetite changed during hospital stay, 
while 4.7% of patients reported severe appetite changes. Resting (dependence on bed, inactivity) is 
one of the factors that reduce food intake. The above mentioned problems and lack of appetite 
negatively affect food consumption and cause insufficient food consumption which causes the patient 
to lose weight in the hospital. 

 
The majority of patients receiving chemotherapy have lost body weight prior to treatment due to 

illness and hospital stress. In chemotherapy, oral ulceration is associated with nausea, vomiting, and 
gastrointestinal failure, which results in diarrhea. It has long been known that this toxicity leads to 
reduced food intake and deterioration of nutritional status. In a study, it was found that 20% of cancer 
patients who were were assessed to be underweight  by BMI on admission. All of those patients lost 
weight after chemotherapy. It has been reported that negative nitrogen balance occurs in patients 
even all their energy and protein requirements are met (Gundy, 2008). When nutritional status of 561 
patients with head, neck, digestive system and lung tumors were evaluated, nutritional problems (loss 
of appetite, nausea, dysphagia) were found in almost all of them and weight loss was found in 90% 
(Kondrup, 2002). In this study, it was found that chemotherapy was a factor causing weight loss. Of 
the patients, 16.4% had head and neck, 11.5% had rectal or colon carcinomas and 7.2% had gastric 
cancer. Hence, weight loss may have been inevitable due to the treatments they received during 
hospital stay and the operations they had undergone which might have decreased nutrient 
consumption. 
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Weight loss was observed in more than one third of the patients of the present study. Ulander et al. 
(Ulander, 2013) reported weight loss in 4.7% of patients undergoing colorectal surgery during hospital 
stay. Krakau et al. (Krakau, 2007) reported weight loss in 4.4% of the patients undergoing 
neurosurgery, while Fettes et al. (Fettes, 2001) reported weight loss in patients undergoing major 
gastrointestinal surgery. Weight loss in patients undergoing surgery is the expected outcome with the 
severity of the operation and psychological reasons. In this study, weight loss was found in one of the 
patients who were on irnmunsupressive therapy for the duration of hospital stay. The most common 
side effects of immunosuppressive drugs are bone marrow suppression, immune suppression and 
infections. It is recommended that many drugs be used together to suppress the side effects of these 
drugs. This situation causes the use of multiple drugs in patients. The adverse effects of multiple drug 
use on food intake are discussed above. In addition, patients receiving such treatment have a higher 
severity of disease, which might have been another cause of weight loss. 

 
It has been reported by ESPEN that enteral and / or parenteral nutrition therapy for patients with 

weight loss or oral intake will be restricted for longer than 7 days after the operation (Vincent, 2003). 
Nutritional services are among the factors that affect the preference of the hospital when needed. In 
the study of Şahin et al. (Şahin, 2006), it was reported that approximately half of the patients found 
food quality sufficient and the two most important factors affecting the satisfaction of food were the 
appearance and taste of the dishes. In the UK hospital satisfaction survey, most of the patients were 
satisfied with the patient's meals. However, it was reported that patients’ not knowing that the menus 
used in the hospital were suitable for their treatment, and the environmental factors that prevent 
eating during meal times (meal cleaning in the room, nurse arrival, noise) significantly reduces patient 
satisfaction (Correia, 2003). It has been reported that less than half of the lunch and dinner meals for 
the hospitalized patients were consumed, and the lack of appetite, smell and warmness of the meals 
were among the main reasons limiting eating (Tarbuck, 1997). Among the factors that frequently 
affect food satisfaction negatively, the taste of food, unsuitable food hours and inadequate 
temperature of the meals were reported (Tarbuck, 1997). 

 
In this study, it was found that the food consumption increased as the food satisfaction increased. 

This result is consistent with other studies in the literature. One of the factors affecting food 
satisfaction in hospital is the length of hospital stay. The longer the hospital stay, the lower the 
satisfaction of eating (Sorensen, 2008). Although there was no significant relationship between 
reduced food satisfaction and prolonged hospital stay, the rate of dissatisfaction with food increased 
as the duration of hospitalization increased. The psychological status of the patient should be taken 
into consideration in the factors affecting the food satisfaction in the hospital. Even if the patient is 
eating at a desk rather than a bed during his stay in the hospital is a factor that increases eating 
(Correia, 2003). 

 

5. Conclusions and Recommendations 

Malnutrition is often unrecognized and/or undefined. It increases morbidity and mortality in acute 
and chronic diseases, costs and prolongs with treatment and convalescence periods. Therefore, 
assessment of nutritional status of the patient on admission to the hospital, and malnutrition is 
essential. Early nutritional support to patients with malnutrition (oral, enteral, parenteral) should be 
provided. The length of hospital stay is among the factors that decrease body weight. In order to 
prevent hospital malnutrition, the nutrition should be reassessed by the dietitian during the 
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hospitalization period. Preparing delicious meals, increasing food intake of the hospitalized patients, 
adjusting and scheduling the food delivery according to the needs of the patients are important steps 
of creating alternative approaches to traditional menu systems. Questionnaires should be applied to 
determine the satisfaction level of meals and food service, and the features that are thought to be 
negative should be corrected. Since the only source of hospital food service is hospital kitchen, menu 
diversity should be ensured; the points that require change should be corrected by following the 
results. 

 
Acknowledgments 
 

The present article is the full-text publication of the oral presentation made at the 6th World 
Conference on Health Sciences held in Athens - Greece between 1-3 November 2019.   
 
References 
 
Amaral, T. F., Matos, L. C., Tavares, M. M., Subtil, A., Martins, R., & Nazare, M.  (2007). The economic impact of disease-

related malnutrition at hospital admission. Clinical Nutrition 26, 778-784. DOI: 10.1016/j.clnu.2007.08.002 
Arslan, P. (2007), Nutrisyonel Degerlendirme, N. Tozun, H. Simsek, H. Ozkan, I. Simsek, A. Goren (Ed.), in Klinik 

Gastroenteroloji ve Hepatoloji, (p. 1059-1072), Ankara: Nobel Kitabevi. 
Bruun, L. I., Bosaeus, I., Bergstad, I., & Nygaard, K. (1999). Prevalence of malnutrition in surgical patients: evolution of 

nutritional support and documentation. Clinical Nutrition 18, 141-147. DOI: 10.1016/s0261-5614(99)80003-x 
Campillo, B., Paillaud, E., Uzan, I., Merlier, I., Abdellaoui, M., & Perennec, J. (2004). Value of body mass index in the detection 

of severe malnutrition: influence of the pathology and changes in anthropometric parameters. Clinical Nutrition 23, 
551-559. DOI: 10.1016/j.clnu.2003.10.003 

Correia, M. I. T. D., Campos, A. C. L. (2003). Prevalance of hospital malnutrition in Latin America: The multicenter ELAN study. 
Nutrition 19, 823-825. DOI: 10.1016/s0899-9007(03)00168-0 

Fettes, S. B., Richardson, R. A., Chen, R., & Pennington, C. R. (2002). Nutritional status of elective gastrointestinal surgical 
patients pre- and post-postoperatively. Clinical Nutrition 21, 249-254. DOI: 10.1054/clnu.2002.0540 

Gariballa, S. E., Parker, S. G., Taub, N., & Castleden, M. (1998). Nutritional status of hospitalized acute stroke patients. British 
Journal of Nutrition 79, 481-487. DOI: 10.1079/bjn19980085 

Gundy, G. O., Thorsdottir, I. (2008). Nutritional status of cancer patients in chemotherapy; dietary intake, nitrogen balance 
and screening. Food and Nutrition Research 52, 1-6. DOI: 10.3402/fnr.v52i0.1856 

Kelly, L. E., Tessier, S., Cahill, A., Morris, S. E., Crumley, A., & McLaughlin, D. (2000). Still hungry in hospital: identifying 
malnutrition in acute hospital admissions. Oxford Journal of Medicine; 93, 93-98. DOI: 10.1093/qjmed/93.2.93 

Kondrup, J. (2001). Can food intake in hospital be improved? Clinical Nutrition 20(Suppl 1), 153-160. DOI: 
10.1054/clnu.2001.0417 

Kondrup, J., Allison, S. P., Elia, M., Vellas, B., & Plauth M. (2003). ESPEN guidelines for nutrition screening 2002. Clinical 
Nutrition 22, 415-421. DOI: 10.1016/s0261-5614(03)00098-0 

Korfali, G., Gundogdu, H., Aydintug, S., Bahar, M., Besler, T., & Moral, A. R. (2009). Nutritional risk of hospitalized patients in 
Turkey. Clinical Nutrition 28, 533-537. DOI: 10.1016/j.clnu.2009.04.015 

Krakau, K., Hansson, A., Karlsson, T., de Boussard, C. N., Tengvar, C., & Borg J. (2007). Nutritional treatment of patients with 
severe traumatic brain injury during the first six months after injury. Nutrition 23, 308-317. DOI: 
10.1016/j.nut.2007.01.010 

Kruizenga, M., Van Tulder, M. W., Seidell, J. C., Thijs, A., Ader, H. J., & Van Bokhorst-de van der Schueren, M. A.  (2005). 
Effectiveness and cost effectiveness of early screening and treatment of malnourished patients. American Journal 
of Clinical Nutrition 82, 1082-1089. DOI: 10.1093/ajcn/82.5.1082 

Kuzu, M. A., Terzioglu, H., Genc, V., Erkek, A. B., Ozban, M., & Sonyurek, P. (2006). Preoperative nutritional risk assessment in 
predicting postoperative outcome in patients undergoing major surgery. World Journal of Surgery 30, 378-390. DOI: 
10.1007/s00268-005-0163-1 

Liang, X., Jiang, Z. M., Nalan, M. T., Efron, D. T., & Kondrup, J. (2008). Comparative survey on nutritional risk and nutritional 
support between Beijing and Baltimore teaching hospitals. Nutrition 24, 969-976. DOI: 10.1016/j.nut.2008.05.001 

Lucchin, L., D’Amicis, A., Gentile M. G., Battistini, C. N., Fusco, M. A., & Palmo, A. (2009). A nationally representative survey of 
hospital malnutrition: The Italian PIMAI ((Project: Iatrogenic Malnutrition in Italy) study. Mediterranean Journal of 
Nutrition and Metabolism 2, 171-179. DOI: 10.1007/s12349-009-0054-3 

https://doi.org/10.18844/ijeths.v3i2.4487
https://doi.org/10.1016/j.clnu.2007.08.002
https://doi.org/10.1016/s0261-5614(99)80003-x
https://doi.org/10.1016/j.clnu.2003.10.003
https://doi.org/10.1016/s0899-9007(03)00168-0
https://doi.org/10.1054/clnu.2002.0540
https://doi.org/10.1079/bjn19980085
https://doi.org/10.3402/fnr.v52i0.1856
https://doi.org/10.1093/qjmed/93.2.93
https://doi.org/10.1054/clnu.2001.0417
https://doi.org/10.1016/s0261-5614(03)00098-0
https://doi.org/10.1016/j.clnu.2009.04.015
https://doi.org/10.1016/j.nut.2007.01.010
https://doi.org/10.1093/ajcn/82.5.1082
https://doi.org/10.1007/s00268-005-0163-1
https://doi.org/10.1016/j.nut.2008.05.001
https://doi.org/10.1007/s12349-009-0054-3


Gungor, A.E., Arslan, P. & Abbasoglu, O.  (2019). A study of nutritional status, development of malnutrition and  food consumption in 
hospitalized patients. International Journal of Emerging Trends in Health Sciences. 3(2), 66-80 https://doi.org/10.18844/ijeths.v3i2.4487  

  79 

McWhirter, J. P., Pennington, C. R. (1994). Incidence and recognition of malnutrition in hospital. British Medical Journal 308, 
945-948. DOI: 10.1136/bmj.308.6934.945 

Mijan-de-la-Torre, A. (2009). Recent insights on chronic heart failure, cachexia and nutrition. Current Opinion in Clinical 
Nutrition and Metabolic Care 12, 251-257. DOI: 10.1097/MCO.0b013e32832a2171 

Mowe, M., Bohmer, T., & Kindt, E. (1994). Reduced nutritional status in an elderly population (> 70 y) is probable before 
disease and possibly contributes to the development of disease. American Journal of Clinical Nutrition 59, 317-324. 
DOI: 10.1093/ajcn/59.2.317 

Naber, T. H., Schermer, T., de Bree, A., Nusteling, K., Eggink, L., & Krumiel, J. W. (1997). Prevalance of malnutrition in 
nonsurgical hospitalized patients and its association with disease complications. American Journal of Clinical 
Nutrition 66, 1232-1239. DOI: 10.1093/ajcn/66.5.1232 

Nightingale, J. M. D., Reeves, J. (1999). Knowledge about the assessment and management of undernutrition: a pilot 
questionnaire in a UK teaching hospital. Clinical Nutrition 18, 23-27. DOI: 10.1016/s0261-5614(99)80045-4 

Nursal, T. Z., Noyan, T., Atalay, B. G., Koz, N., & Karakayali, H. (2005). Simple two-part tool for screening of malnutrition. 
Nutrition 21, 659-665. DOI: 10.1016/j.nut.2004.10.016 

Ozkalkanli, M. Y., Ozkalkanli, D. T., Katircioglu, K., & Savaci, S. (2009). Comparison of tools for nutrition assessment and 
screening for predicting the development of complications in orthopedic surgery. Nutrition in Clinical Practice 24, 
274-280. DOI: 10.1177/0884533609332087 

Pekcan G. (2016), Beslenme Durumunun Saptanmasi, A. Baysal, M. Aksoy, H. T. Besler, N. Bozkurt, S. Kececioglu, & S. M. 
Mercanligil et al. (Ed.), in Diyet El Kitabi, (p. 67-142), Ankara: Hatiboglu Yayinevi  

Pichard, C., Kyle, G. U., Morabia, A., Perrier, A., Vermeulen, B., & Unger, P. (2004). Nutritional assessment: lean body mass 
depletion at hospital admission is associated with an increased length of stay. American Journal of Clinical Nutrition 
79, 613-617. DOI: 10.1093/ajcn/79.4.613 

Pirlich, M., Schutz, T., Kemps, M., Luhman M. N., & Lübke, H. J. (2005). Social risk factors for hospital malnutrition. Nutrition 
21, 295-300. DOI: 10.1016/j.nut.2004.06.023 

Pirlich, M., Schütz, T., Narman, K., Gastell, S., Lübke, H. J., & Bischoff, S. C. (2006)                 The German hospital malnutrition 
study. Clinical Nutrition 25, 563-572. DOI: 10.1016/j.clnu.2006.03.005 

Rasmussen, H. H., Kondrup, J., Ladefoged, K., & Staun, M. (1999). Clinical nutrition in Danish hospitals: a questionnaire-based 
intervention among doctors and nurses. Clinical Nutrition 18, 153-158. DOI: 10.1016/s0261-5614(99)80005-3 

Shopbell, J. M., Hopkins, B., & Shronts, E. P. (2001), Nutrition screening and assessment, M. M. Gottschich (Ed.), in The 
Science and Practice of Nutrition Support: American Society for Parenteral and Enteral Nutrition. (p. 101-104), 
Dubuque: Kendall/Hunt P. 

Sorensen, J., Kondrup, J., Prokopowicz, J., Schiesser, M., Krahenbühl, L., Meier, R., & Liberda, M. (2008). EuroOOPS: an 
intemational, multicentre study to implement nutritional risk screening and evaluate clinical outcome. Clinical 
Nutrition 27, 340-349. DOI: 10.1016/j.clnu.2008.03.012 

Stratton, R. J., Green, C. J., & Elia, M. (2003). Disease-related malnutrition: An evidence-based approach to treatment. CABI 
Publishing, Oxon, UK.  

Sungurtekin, H., Sungurtekin, U., Hanci, V., & Erdem, E. (2004). Comparison of two nutrition assessment techniques in 
hospitalized patients. Nutrition 20, 428-432. DOI: 10.1016/j.nut.2004.01.006 

Pablo, A. M., Izaga, M. A., Alday, L. A. (2003). Assessment of nutritional status on hospital admission: nutritional scores. 
Europen Journal Clinical Nutrition 57, 824-831. DOI: 10.1038/sj.ejcn.1601616 

Pennington, C. R. (1998). Disease-associated malnutrition in the year 2000. Postgraduate Medical Journal 74, 65-71. DOI: 
10.1136/pgmj.74.868.65 

Sahin, B., Demir, C., Celik, Y., & Teke, A. K. (2006). Factors affecting satisfaction level with the food services in a military 
hospital. Journal of Medical Systems 30, 381-387. DOI: 10.1007/s10916-006-9022-3 

Tarbuck, A. (1997). Patients go hungry in British hospitals. Department of Health should commission research on this problem 
(letter). British Medical Journal 314(7082), 752. 

Ulander, K., Jeppsson, B., & Grahn, G. (2013). Postoperative energy intake in patients after colorectal cancer surgery. 
Scandinavian Journal of Caring Sciences 12, 131-138. DOI: 10.1111/j.1471-6712.1998.tb00488.x 

van Venrooij, L. M. W, de Vos, R., Borgmeijer-Hoelen, M. M. J., Haaring, C., & de Mol, B. A. J. M. (2008). Preoperative 
unintended weight loss and low body mass index in relation to complications and length of stay after cardiac 
surgery. American Journal of Clinical Nutrition 876, 1656-1661. DOI: 10.1093/ajcn/87.6.1656 

Vincent, J. L., Dubolis, M. J., Navickis, R. J., & Wilkes, M. M. (2003). Hypoalbuminemia in acute illness: is there a rationale for 
intervention? A meta-analysis of cohort studies and controlled trials. Annals of Surgery 237, 319-334. DOI: 
10.1097/01.SLA.0000055547.93484.87 

Waitzberg, D. L., Caiaffa, W. T., & Correia, M. I. (2001). Hospital malnutrition: The Brazilian national survey (IBRANUTRI): a 
study of 4000 patients. Nutrition 17, 573-580. DOI: 10.1016/s0899-9007(01)00573-1 

https://doi.org/10.18844/ijeths.v3i2.4487
https://doi.org/10.1136/bmj.308.6934.945
https://doi.org/10.1097/MCO.0b013e32832a2171
https://doi.org/10.1093/ajcn/59.2.317
https://doi.org/10.1093/ajcn/66.5.1232
https://doi.org/10.1016/s0261-5614(99)80045-4
https://doi.org/10.1016/j.nut.2004.10.016
https://doi.org/10.1177/0884533609332087
https://doi.org/10.1093/ajcn/79.4.613
https://doi.org/10.1016/j.nut.2004.06.023
https://doi.org/10.1016/j.clnu.2006.03.005
https://doi.org/10.1016/s0261-5614(99)80005-3
https://doi.org/10.1016/j.clnu.2008.03.012
https://doi.org/10.1016/j.nut.2004.01.006
https://doi.org/10.1038/sj.ejcn.1601616
https://doi.org/10.1136/pgmj.74.868.65
https://doi.org/10.1007/s10916-006-9022-3
https://doi.org/10.1111/j.1471-6712.1998.tb00488.x
https://doi.org/10.1093/ajcn/87.6.1656
https://doi.org/10.1097/01.SLA.0000055547.93484.87
https://doi.org/10.1016/s0899-9007(01)00573-1


Gungor, A.E., Arslan, P. & Abbasoglu, O.  (2019). A study of nutritional status, development of malnutrition and  food consumption in 
hospitalized patients. International Journal of Emerging Trends in Health Sciences. 3(2), 66-80 https://doi.org/10.18844/ijeths.v3i2.4487  

  80 

Wyszynski, D. F., Perman, M., & Crivelli, A. (2003). Prevalence of hospital malnutrition in Argentina: Preliminary results of a 
population-based study. Nutrition 19, 115-119. DOI: 10.1016/s0899-9007(02)00925-5 

https://doi.org/10.18844/ijeths.v3i2.4487
https://doi.org/10.1016/s0899-9007(02)00925-5

