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INTRODUCTION

Malnutrit ion is  st i l l  an 
u n d e r e s t i m a t e d  p r o b l e m 
throughout the health systems. 
It is well known that hospital 
malnutrition can contribute to 
amplifying disease complications 
and mortality [1]. Malnutrition 
ar ises  as  the  resu lt  of  an 
imbalance between the intake 
and the expenditure of energy 
and nutrients. About 20-50% of 
all hospitalized patients are at 
risk of malnutrition, depending 
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ABSTRACT

Background & Aim: The Nutritional Risk Security (NRS2002) System is recommended for hospitalized patients 
in order to assess their nutritional status. However, studies assessing large-scale systematic screening policies 
are lacking. The aim of this study was to assess the feasibility of implementing a screening strategy concerning 
all admissions for diverticular disease (DD) of the colon in the Department of Medicine of a Tertiary Hospital.
Methods: All patients suffering from acute diverticulitis (AD) and admitted to the Medicine Department 
from January 1st to 31 December 2017, were pre-screened by NRS2002 System by the nursing staff of the 
Nutritional team at the day of the admission. If the pre-screening was positive, the patients were referred to 
a supplementary assessment performed by a dietician.
Results: The global number of admissions in the observational period was 4,667 and 133 patients suffered 
from AD. A positive pre-screening test was recorded in 97 (72.9%) patients: a NRS2002 score > 3, describing 
a severe impaired nutritional status was found in 61 patients (62.9%).  All 97 patients with a NRS2002 positive 
screening received initial nutritional support by oral supplements (17 patients, 17.52%) or enteral nutrition 
(22 patients, 22.68%) or total parenteral nutrition (58 patients, 59.8%). The mean length of hospital stay for 
all 133 patients was 6,9 days. However, the length of hospital stay was significantly longer for patients with a 
positive NRS2002, with a mean of 18 days (p= 0.01)
Conclusions: A large number of hospitalized patients due to AD are at nutritional risk and have a significantly 
longer hospital stay.

Key words: Nutritional Risk Security (NRS2002) System – acute diverticular disease; nutritional treatment 
– hospitalization.

Abbreviations: AD: acute diverticulitis; BMI: body mass index; ESPEN: European Society for Clinical Nutrition 
and Metabolism; EN: enteral nutrition; ICD-9: International Codes of Disease – 9th Edition; MUAC: mild 
upper arm circumference; NRS2002: nutritional risk security 2002; ONS: oral nutritional support; TPN: total 
parenteral nutrition.

on the definition, clinical setting, and screening tool used to 
make the diagnosis [2]. Most of these patients are at nutritional 
risk already at the time of admission and, malnutrition even 
develops during hospital stay [3] in up to 48.7% of patients 
[4]. It occurs in particular in elderly patients and patients with 
chronic diseases are more prone to nutritional risk than others 
[5, 6], as recently found also in Emergency Medicine settings 
[7]. Despite current recommendations, the rate of malnutrition 
does not seem to decrease significantly. The European Society 
for Clinical Nutrition and Metabolism (ESPEN) guidelines for 
nutritional screening in patients admitted to hospital [8, 9] 
recommend a multistep approach to in-hospital malnutrition 
in order to identify and treat malnutrition adequately. 

Acute diverticulitis (AD) of the colon is the most frequent 
complication in patients with diverticulosis, even if its 
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occurrence is lower than previously thought [10]. It’s prevalence 
is high in United States [11], and is increasing in Italy [12]. 
Although the disease occurrence is generally associated with 
overweight and obesity [13] that are generally considered signs 
of over-nutrition, there are very few data about nutritional status 
in patients with diverticular disease (DD) admitted to hospital. 

The aim of the present study was to determine the nutritional 
status in a cohort of patients suffering from AD and admitted to 
hospital, by using Nutritional Risk Screening (NRS)-2002 score.  

METHODS  

This retrospective, observational study was conducted in 
the Medicine Department of the “Sant‘Eugenio” Hospital of 
Rome, Italy (Azienda Sanitaria Locale Roma 2), which serves 
a population of > 500,000 inhabitants located in the South of 
Rome, and having > 200,000 visits to emergency department 
every year.  

We reviewed the medical charts of patients admitted to 
our department between January 1st  and  December 31 2017, 
having the diagnosis of AD according to ICD-9 (code 56212).

All the enrolled patients underwent nutritional assessment 
and screening for nutritional risk through the NRS 2002 [14]. 
The evaluation of the nutritional status included recording the 
anthropometric parameters and the diseases mentioned in the 
patient‘s medical records. For patients who were bedridden and 
unable to move, the patient’s height was estimated from the 
length of the ulna while the average arm circumference (Mild 
Upper Arm Circumference, MUAC) was used to estimate the 
Body Mass Index (BMI) (and thus, indirectly, the weight of the 
patient). 

RESULTS  

During the observational period, 4,667 patients were 
admitted to the Medicine Department, and 133 suffered from 
AD (58% women, with an average age of 72±17 years). All 
patients suffered from uncomplicated disease, since complicated 
patients and patients having diverticular bleeding were admitted 
to surgical department. The nutritional status was recorded: 
42% of patients had normal weight (BMI 18.5-24.9 kg/m2), 
34% were overweight (BMI 25-28.9 kg/m2) and 17% were obese 
(BMI ≥30 kg/m2).   

The NRS2002 was applied to all of them. A positive screening 
test was recorded in 97 (72,9%) patients, and all of those 
patients underwent a dietician and nutrition team assessment. 
A NRS2002 score > 3, describing a severe impaired nutritional 
status, was found in 61 (62.9%) patients, NRS2002 > 2 was 
found in 23 (23.7%) patients, and NRS2002 > 1, describing a 
mild nutritional status impairment, was found in 13 (13.4%) 
patients.  All 97 patients with a positive NRS2002 screening 
received initial nutritional support by oral supplements (ONS) 
(17 patients, 17.52%) or enteral nutrition (EN) (22 patients, 
22.68%) or total parenteral nutrition (TPN) (58 patients, 59.8%).

The mean length of hospital stay for all 133 patients was 
6.9 days. However, the length of hospital stay was significantly 
longer for patients with a positive NRS2002, with a mean of 18 
days (p=0.01), significantly longer in NRS2002 > 3 patients (23 
days) than in NRS2002 > 1 (8.2 days, p=0.001). 

DISCUSSION 

This is the first study that systematically assessed the 
presence of malnutrition in patients suffering from AD 
and, surprisingly, showed that there was an increasing and 
underestimated risk of malnutrition in this setting. In fact, we 
found that the NRS2002 detected the presence of nutritional 
risk in about 73% of patients, and about 63% of them were at 
serious risk. Although overweight and obesity are significant 
risk factors for AD occurrence [15], the detection of significant 
malnutrition in those patients shouldn’t be a surprising finding 
despite overweight and obesity, because it is erroneously thought 
that overweight and obesity are signs of over-nutrition. On the 
contrary, especially in elderly (as in-patients generally suffering 
from DD), malnutrition proportion is really significant (> 49%) 
for those whose BMI is over 25 kg/m2 [16].  Moreover, this 
risk seems to be higher to that recently reported in Emergency 
Medicine setting [7], confirming that patients with AD must be 
carefully assessed despite their BMI, often needing nutritional 
support.

Another important finding coming from this study was that 
hospital stay was significantly longer in patients with positive 
NRS2002 score. The relationship between nutritional status 
in DD and length of hospital stay is not completely new. In 
1992, Wunderlich and Tobias [17] described that patients with 
diverticulosis/DD and impaired nutritional status (assessed by 
serum albumin levels, hemoglobin and hematocrit levels) had 
a significant longer hospital stay. And we well know how the 
hospital stay is significant in terms of positive human impact 
[18]. This is particularly true in geriatric population, which 
represent the majority of people suffering from DD (and, as 
expected, the majority of our patients); they are considered a 
population at risk of malnutrition [5]. In this way, NRS2002 
score is really predictive of the disease outcome in patients with 
chronic and severe diseases [19]. 

CONCLUSIONS

This study confirmed that NRS2002 was a useful screening 
tool to identify patients with AD at nutritional risk in 
Medicine Departments, and identified patients needing a 
closer monitoring program, nutritional therapy (diet) and 
possibly artificial nutrition (ONS, EN, TPN). Moreover, we 
found that NRS2002 score may be a significant predictor of 
disease severity and outcome, which operates independently 
from the BMI, since a total score of ≥ 3 can predict the length 
of hospital stay. 
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