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Purpose: Many investigators have reported rising numbers of elderly patients admitted to the
intensive care units (ICUs). The aim of the study was to estimate the prevalence of malnutrition risk in the ICU by comparing the prevalence of malnutrition between older adults (aged
65 years and above) and adults (aged 18–64 years), and to examine the negative consequences
associated with risk of malnutrition in older adults.
Materials and methods: A prospective cohort study in the ICU of the University Hospital
Center of Tirana, Albania, was conducted. Logistic regression analysis was used to analyze the
effect of malnutrition risk on the length of ICU stay, the duration of being on the ventilator, the
total complications, the infectious complications, and the mortality.
Results: In this study, 963 patients participated, of whom 459 patients (47.7%) were
aged 65 years. The prevalence of malnutrition risk at the time of ICU admission of the
patients aged 65 years old was 71.24%. Logistic regression adjusted for confounders showed
that malnutrition risk was an independent risk factor of poor clinical outcome for elderly ICU
patients, for 1) infections (odds ratio [OR] =4.37; 95% confidence interval [CI]: 2.61–7.31);
2) complications (OR =6.73; 95% CI: 4.26–10.62); 3) mortality (OR =2.68; 95% CI: 1.72–4.18);
and 4) ICU length of stay 14 days (OR =5.18, 95% CI: 2.43–11.06).
Conclusion: Malnutrition risk is highly prevalent among elderly ICU patients, especially among
severely ill patients with malignancy admitted to the emergency ward. ICU elderly patients at
malnutrition risk will have higher complication and infection rates, longer duration of ICU
stay, and increased mortality. Efforts should be made to implement a variety of nutritional care
strategies, to change the nutritional practices not only at ward level, but nationally, according
to the best clinical practice and recent guidelines.
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The geriatric population worldwide is growing immensely every day.1 The population
in Albania 65 years of age will increase 140% during the 1994–2020 time period,
according to the projected percentage increase in this population.1
This increase in the geriatric population will accordingly raise the number of critically ill elderly patients who are more prone to admission at the intensive care unit
(ICU). Investigators have reported a rising number of elderly patients admitted to the
ICUs in various countries.2–4
Malnutrition in the aging and chronically ill population is an important issue that
has been seen in hospitals,5 because there are many changes associated with the process of aging that can promote malnutrition.6 Other risk factors for malnutrition in the
elderly are chronic diseases, organic disorders, drug interactions, physical disability;7
lifestyle and social factors;8 and the psychological factors such as confusion, dementia,
depression, bereavement, and anxiety.7
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Elderly patients admitted to the ICU are an exceptionally
vulnerable patient population.9 Often these patients have
several conditions that impede oral intake and impair nutritional status. When coupled with an acute disease process,
it is likely that elderly patients in ICU are at exceptional
risk for nutritional deterioration.9 The geriatric population is
associated with increased mortality rates in ICU patients,10
and data about nutritional status should be collected to predict
mortality in elderly ICU patients.11
Data defining how malnutrition or malnutrition risk
affects the outcome in elderly patients (aged 65 years),
who represent approximately half the ICU admissions12 in
Albania, is not sufficient, and the ICU mortality rate associated with malnutrition risk has not been defined in Albanian
ICU patients 65 years of age. Also, in international medical
studies, there are gaps in data describing the prevalence of
malnutrition or malnutrition risk in elderly ICU patients.9
The aim of the study was therefore threefold: 1) to estimate
the prevalence of malnutrition risk in the ICU, comparing the
prevalence between older adults (aged 65 years and above)
and adults (aged 18–64 years); 2) to examine the negative
consequences associated with risk of malnutrition in older
adults; and 3) to determine the difference in morbidity and
mortality in age-related groups of ICU patients and to identify
the risk factors for mortality of elderly patients in the ICU.

Materials and methods
A prospective cohort study was conducted in the 15-bed
ICU at the University Hospital Center of Tirana “Mother
Theresa” in Tirana, Albania, between January 2011 and
December 2013. Throughout this period, consecutive patients
aged 18 years admitted to the medical and surgical ICUs
were enrolled in the study. We excluded from the study
patients that stayed 72 hours and patients that stayed in
the ICUs for temporary monitoring. The age cutoff point
defining an elderly patient was 65 years of age.
This study was approved by the Ethics Committee of
the University of Medicine, Tirana, Albania. It has been
performed in accordance with the ethical standards displayed
in the 1964 Declaration of Helsinki and its later amendments.
Data were made anonymous for analysis.

Patient data
We recorded demographic variables (age and sex), admission diagnosis (medical or surgical), and type of hospital
admission (emergency or elective). We recorded preexisting
conditions as comorbidities: cardiac diseases, neurological
diseases, pulmonary diseases, gastrointestinal diseases,
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endocrinological diseases, and postoperative conditions
(postoperative chronic cardiovascular disease, postoperative
hemorrhagic shock, postoperative gastrointestinal bleeding, postoperative gastrointestinal neoplasm, postoperative
respiratory insufficiency, and postoperative gastrointestinal
obstruction/perforation). To determine the influence of severity of illness on the ICU mortality rates, we evaluated the
severity of illness using the Acute Physiological and Chronic
Health Evaluation (APACHE II)13 within the first 24 hours
of ICU admission.

Assessment of the malnutrition risk
The nutritional status of the study participants was assessed
within the first 24 hours following ICU admission using the
Nutritional Risk Screening 2002 (NRS 2002).14 NRS 2002,
the nutritional screening tool proposed by the European
Society for Clinical Nutrition and Metabolism (ESPEN)
guidelines for the nutritional screening of adult hospitalized
patients,15 combines two scores, the “nutritional score” of
0–3 and the “severity of disease score” of 0–3, plus one point
if the patient is above 70 years of age.
A variety of malnutrition screening tools has been
developed over the last decade,16 but in our study to assess
the malnutrition risk, we used the NRS 2002, endorsed
by ESPEN,14,15 because it is a widely used instrument in
Europe, it requires only simple training to use it,16 and it
is considered an easy-to-perform and quick screening tool,
which does not require additional calculations (eg, the calculations of BMI). Those calculations may be inaccurate in
ICU settings because of resuscitative fluid administration17
or edema formation.18
The nutrition screening tools determine the risk of
malnutrition,19 and according to the NRS 2002, we considered two categories of patients: 1) patients not at risk of
malnutrition (NRS 2002 score 3); and 2) patients at risk
of malnutrition (NRS 2002 score 3).

Complications, mortality, duration of
being on a ventilator, and ICU stay
Duration of ICU stay and length of ventilator use, total complications, ICU-acquired infections, and ICU mortality were
recorded. Complications were defined as the appearance of
a morbid condition in addition to the preexisting condition
that led to ICU admission, without requiring a specific relationship between the two variables. ICU-acquired infections
(infections that become evident 48 hours or more after admission in the ICU) included systemic inflammatory response
syndrome,20 pneumonia, urinary tract infection, central
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venous catheter sepsis, sepsis,21 and wound infection.22 Other
complications included postoperative complications (open
abdominal wound, postoperative bleeding, and anastomotic
leak) and organ failures (Sequential Organ Failure Assessment [SOFA] score 2 for any of the six organs/systems
evaluated, and MOF (multiple organ failure) for more than
one failing organ).23 The duration of time in the ICU was
defined as the time from admission of patients until they
were ready for discharge, or until ICU death. All patients
were followed up clinically until leaving the ICU or death,
and their outcomes were recorded.

Statistical analysis

Continuous variables were presented as the mean ± SD
(standard deviation). Categorical variables were expressed
as actual numbers (n) and percentages (%). Variables of malnutrition risk and ICU mortality were assessed in the groups
of patients stratified according to age range (18–64 years,
65–74 years, 75–84 years, and aged 85 years). A cohort of
patients aged 65 years was selected for outcome analysis
and distributed into subgroups according to age. Chi-square
analysis was applied to compare frequencies between subgroups, and Student’s t-tests, or non-parametric tests when
necessary, were employed for quantitative variable analysis.
NRS 2002 score was handled as a binary variable; patients
with an NRS 2002 score 3 were considered at malnutrition
risk and patients with an NRS 2002 score 3 were considered
not at malnutrition risk.
Multivariate analysis was conducted using a logistic
regression model in which “at risk of malnutrition” was used
as the dependent variable. Logistic regression analysis was
used to analyze the effect of malnutrition risk on the length
of ICU stay, the duration of being on the ventilator, the total
complications, the infectious complications, and the ICU
mortality. The correlation between malnutrition risk and
clinical outcome was assessed and adjusted for confounders
(age of patients, admitting diagnoses, the severity of illness,
the number of comorbidities at admission [the preexisting
conditions], sex, the type of hospital admission [elective or
emergency], and impaired levels of consciousness).
Multivariate analysis and identification of the independent
factors associated with ICU mortality was achieved through
the adjustment of a logistic regression model by the statistical
software Statistics Package for Social Scientists version 15.0.
Only the variables associated with ICU mortality that yielded
P-values lower than 0.10 in the initial analysis were used in the
stepwise logistic regression analysis. Odds ratios (ORs) and
95% confidence intervals (95% CIs) were used to estimate the
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association between death and the independent determinants
of ICU mortality. Statistical significance was considered to be
at the level of P0.05. All tests were two-tailed.

Results
In this study, 963 patients participated, of whom 459 patients
(47.7%) were aged 65 years and 242 patients (25.1% of
the study patients) were aged 75 years. Table 1 presents
baseline demographic and clinical characteristics of the
patient population. In the present study geriatric patients are
more likely to be admitted in the ICU after major abdominal
surgery. The prevalence of the preexisting conditions does
not change between older age and non-older age patients. A
significant difference was observed in age-related morbidity. Compared with younger patients, elderly patients were
more likely to be more severely ill on the first day in the ICU
(APACHE II scores: 15.49±4.91 vs 19.02±5.56, respectively:
younger vs elderly patients, P0.0001).
Elderly ICU patients had higher severity of illness,
higher rate of ICU-acquired infections, higher rate of organ
failure during ICU stay, and had a higher risk for mortality compared to the younger patients (Table 1). Patients
aged 65 years remained longer on mechanical ventilation
and stayed longer in the ICU.
Table 1 Comparison of the characteristics of ICU patients divided
into groups according to the age-group (older age and nonolder age)
Characteristics

65 years old 65 years old

Number of patients (%)
Age*
Sex
Female
Male
Type of patients
Medical
Surgical*
Prevalence of preexisting conditions
APACHE II score*

504 (52.3%)
48.45±12.07

459 (47.7%)
74.41±5.93

226 (44.85%)
278 (55.15%)

189 (41.18%)
270 (58.82%)

173 (34.33%)
331 (65.67%)
116 (23.01%)
15.49±4.91
252 (50%)
APACHE II score 15*
Emergency admission
154 (30.55%)
Malnutrition risk*
276 (54.7%)
ICU LOS (days)*
7.74±6.09
MV LOS (days)*
1.66±3.83
ICU-acquired infection*
151 (29.9%)
Organ failure during stay in the ICU* 101 (20.04%)
Complications*
255 (50.59%)
Died in the ICU*
118 (23.4%)

96 (20.92%)
363 (79.08%)
127 (27.66%)
19.02±5.56
358 (77.99%)
149 (32.46%)
327 (71.24%)
10.56±9.65
2.53±4.59
169 (36.8%)
164 (35.73%)
263 (57.29%)
196 (42.7%)

Notes: *P-value 0.05. Data are expressed as mean ± SD, or number (%) of
patients.
Abbreviations: ICU, intensive care unit; ICU LOS, intensive care unit length of
stay; MV LOS, mechanical ventilation length of stay; APACHE II, Acute Physiological
Chronic Health Evaluation II.
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According to the NRS 2002, 62.6% of the study
population was at risk of malnutrition. The prevalence of
malnutrition risk in the sample of older patients was 71.24%,
and 54.7% in the patients younger than 65 years old.
The risk of malnutrition increased progressively after
the age of 65 years, compared to the risk of malnutrition in
patients younger than 65 years old (Table 2).
Multivariate logistic regression analysis identified the
following factors as independent risk factors for malnutrition
risk in elderly patients: 1) age of patients (OR =1.07, 95% CI:
1.02–1.11; P=0.001); 2) APACHE II score 15 (OR =3.06,
95% CI: 1.85–5.04; P0.0001); 3) presence of malignancy
(OR =3.06, 95% CI: 1.67–5.58; P=0.0003); and 4) emergency
hospital admission (OR =1.86, 95% CI: 1.12–3.10; P=0.01).
Other factors included in this multivariate logistic regression
analysis were admitting diagnoses, the number of comorbidities at admission (the preexisting conditions), and sex.
Logistic regression showed that malnutrition risk was
an independent risk factor for variables of ICU clinical
outcome for elderly patients; malnutrition was also a risk
factor for 1) ICU-acquired infections (OR =4.37, 95%
CI: 2.61–7.31; P0.0001); 2) organ failures (OR =4.10,
95% CI: 2.45–6.87; P0.0001); 3) complications
(OR =6.73, 95% CI: 4.26–10.62; P0.0001); 4) mortality
(OR =2.68, 95% CI: 1.72–4.18; P0.0001); and 5) ICU length
of stay longer than 14 days (OR =5.18, 95% CI: 2.43–11.06;
P0.0001). Logistic regression was adjusted for confounders
such as age of patients, admitting diagnoses, the severity of
illness, the number of comorbidities at admission (the preexisting conditions), sex, the type of hospital admission (elective
or emergency), and impaired levels of consciousness.
Table 3 shows the result of multivariate logistic regression analysis of the factors identified as independent predictors of elderly ICU mortality. Other factors included in
this multivariate logistic regression analysis were admitting
diagnoses, the number of comorbidities at admission, sex,
the type of hospital admission (elective or emergency), and
impaired levels of consciousness. We did not find any correlation between the numbers of comorbidities at admission and
Table 2 Logistic regression for the risk of malnutrition according
to the age-group of patients, using the age-group aged 18–64 years
as a reference group
Age of patients

OR

95% CI

P-value

18–64 years
65–74 years
75–84 years

Ref
1.43
3.07
9.08

–
1.04–1.95
2.08–4.54
2.11–39.05

–
0.02
0.0001
0.003

85 years

Abbreviations: Ref, reference; OR, odds ratio; CI, confidence interval.
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Table 3 Results of multivariate analysis for significant risk factors
for ICU mortality in the group of patients aged 65 years old
Risk factors

OR

95% CI

P-value

Malnutrition risk
Age of patients

2.68
1.12
2.77
1.80
1.97
4.95
3.35
1.05

1.72–4.18
1.08–1.16
1.69–4.57
1.13–2.87
1.34–2.90
3.28–7.46
2.24–4.99
1.01–1.10

0.0001
0.0001
0.0001
0.01
0.0005
0.0001
0.0001
0.006

APACHE II score 15
ICU LOS 14 days
Presence of ICU-acquired infection
Presence of organ failure during ICU stay
Complications
Days on mechanical ventilation

Abbreviations: OR, odds ratio; CI, confidence interval; ICU, intensive care unit;
APACHE II, Acute Physiological Chronic Health Evaluation II; ICU LOS, intensive
care unit length of stay.

the elderly ICU mortality. ICU mortality rate was 32.6%. Out
of 459 patients aged 65 years, 196 patients (42.7%) died
during ICU stay, and 162 patients (82.65% of the patients
aged 65 years who died) were at malnutrition risk. The
group of patients aged 75–84 years had a more than doubled
ICU mortality compared with patients aged 65 years
(60.31% vs 23.41%, respectively; P0.0001). Also, patients
older than 85 years had a more than tripled ICU mortality
compared with patients aged 65 years (79.16% vs 23.41%,
respectively; P0.0001).

Discussion
As we are encountering more elderly ICU patients together
with an increasing geriatric population, we have shown that
an ICU patient group particularly predisposed to the risk
of malnutrition is the elderly population. The prevalence
of malnutrition risk rises with age, and it is associated with
increased risk for ICU-acquired infections, complications,
longer ICU stay, and ICU mortality. Various studies24,25
have shown that different age-groups of patients are at risk
of malnutrition. The use of a diversity of screening tools can
be an explanation for the wide range of findings.
The prevalence of malnutrition in the hospitalized geriatric population ranges from 6.6% to 85%, depending on the
method used for diagnosis.26
The prevalence of the malnutrition risk is higher in our
study, together with some other recent studies,27,28 because it
has been reported the risk of malnutrition and not the presence
of malnutrition per se. The results in our study are comparable
with the results of a large study (EuroOOPS),29 which showed
that 48%–57% of the geriatric patients in Western Europe are
“at nutritional risk”, while these percentages were increased to
87%–100% of the intensive care patients (and 100% in Eastern
Europe, of which Albania is a part). Also, the EuroOOPS
study29 showed that nutritional risk is associated with a poor
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clinical outcome. Giner et al also showed that malnourished
patients in an ICU have a poorer prognosis and survival.30 In
our study, as in others, malnutrition risk was associated with
increased odds of mortality and poor clinical outcome.31,32
Screening for nutritional risk is an essential first step
in the structured process of nutrition care15 for identifying
patients who will likely benefit from nutritional therapy.
Identification of at malnutrition risk patients should be linked
to recommendations for appropriate action, or referral for
dietetic intervention.15,33
Although the role of the ICU dietitian in improving nutritional support is established by studies,34–36 there are still no
qualified dietitians present in Albanian ICUs to address the
problem. The overwhelmed ICU personnel usually underprescribe nutritional therapy. Therefore, the consequences
of malnutrition in the worsening of the ICU outcome for
elderly patients are worse.
In contradiction to guidelines and the best evidence,37,38
in our ICU, the enteral route is not the main route of
administering nutritional support, and parenteral nutrition
is frequently used. The reasons for this nutritional routine
are 1) the limited pharmacy stock (ICU personnel are
constricted to use what is available); 2) the lack of enteral
access in the majority of the patients; and 3) the absence of
national standardized guidelines/protocols for the provision
of nutritional support.

Limitations of the study
Although this study represents the first attempt to evaluate
prevalence of malnutrition risk and its effects on the outcome
of elderly ICU patients, one possible limitation is that the
study was conducted in a single center. As a tertiary center,
this ICU receives referrals of complicated medical and surgical cases with high levels of severity of illness.

Conclusion
Risk of malnutrition is high among elderly ICU patients.
Our study showed that elderly patients are predisposed to
malnutrition, especially severely ill patients with malignancy
admitted to the emergency ward. Elderly ICU patients at risk
of malnutrition will have more complications and higher
infection rates, longer duration of ICU stay, and increased
mortality, leading to increased costs for the health care system
and society overall.
Efforts should be made to implement a variety of nutritional care strategies, to change the nutritional practices
not only at ward level, but nationally, according to the
best clinical practice and recent guidelines. Also, dietitians
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should be available in the ICU setting, in order to improve
nutritional practices and consequently the clinical outcomes
of ICU patients.
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