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Abstract
Background: Despite recognition of the importance of nutritional feedings, the delivery of optimal nutrition
remains difficult to achieve in most intensive care units (ICU).
Objective: To assess the status of malnutrition in traumatically ill patients hospitalized in an ICU in Iran.
Methods: This descriptive, cross-sectional study was conducted in Hamadan, Iran, on 123 patients in an ICU
ward over six months with the purpose of assessing malnutrition status. Malnutrition and its severity were
assessed based on the defined chemical parameters on admission and the end of stay times. Also, body mass
index (BMI), weight (W), and height (H) anthropometric indices were assessed simultaneously to be compared
with the chemical results. For statistical analysis we used SPSS version 16 software.
Results: Overall, 83% of patients had malnutrition on admission to ICU, which was 90% on discharge or neardeath condition, indicating increase of the prevalence of malnutrition within hospitalization in this ward. On
admission, 11% of patients had mild, 61% moderate, and 11% severe malnutrition that reached to 4%, 63%, and
23%, respectively, by the end of the stay. BMI was significantly different in the patients who completed two
weeks in the ICU (p<0.05). Assessment of the correlation between admission and two week completed stay
showed that BMI, H, and W were positively correlated (r=0.85), (r=1.0), and (r=0.638), (p<0.05), respectively.
There were no significant correlations in these parameters in the fourth week. Assessing the changes in
anthropometric parameters showed downward trends of both weight and body mass index within ICU
hospitalization.
Conclusion: As shown in our study, inattention to needs of critically ill patients or lack of facilities results in
developing and worsening of malnutrition, which, in turn, considerably worsens the outcome. To supply the
needs of these in-hypermetabolic state patients, the importance of nutrition and its effect on outcome must be
understood by medical staff; close monitoring of the nutritional status of these patients, along with meticulous
calculations and team work, must be done and appropriate supportive routs be used.
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1. Introduction
Malnutrition is common in hospitalized patients, especially in post-traumatic patients in intensive care units (ICU)
(1). Contrary to critically ill patients admitted to ICU following advanced internal or surgical problems such as
prolonged cancer, metabolic diseases, or respiratory problems, traumatic patients are considered healthy before
trauma and admission to ICU and thus may show the effect of ICU care on their nutritional conditions better.
Mortality rate in the ICU has been reported at 5% to 35%, while this is 18.1% to 29.3% in other wards (2). In
studies, about two-thirds of ICU patients are malnourished (3). It is obvious that these patients need more energy
and nutrients compared with normal individuals and simple condition patients to improve and achieve a normal
situation (4). Nutritional support should be considered for patients who are already undernourished, have not
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received food for five to seven days, diseased for more than 10 days, or are in a hypermetabolic state. There is
usually one or more of these in traumatic patients during hospitalization, and so almost all ICU patients should
receive meticulous nutritional support (5). Despite more requiring nutritional support in traumatic patients admitted
to intensive care units, adequate nutrition in these patients in a notable number of care units has been reported to be
suboptimal. The main reason for more patients needing nutritional support is due to the increased level of metabolic
demands compared with normal individuals (6). Thus, in patients faced with malnutrition, not only lower nutrition
and energy supply can result in inadequate response to needs of body vital organs, but also there’s more adverse
events such as increased infectious complications and higher mortality when compared with patients who receive
adequate nutrition (7-8). Despite recognition of the importance of nutritional feedings, the delivery of optimal
nutrition remains difficult to achieve in most ICUs (9). As directly responsible for treating patients in ICU, we
witnessed cachexia and malnutrition after some time, which is the rationale for investigating the condition followed
by suggesting appropriate solutions and early intervention. The present study aimed to assess the status of
malnutrition in traumatic patients hospitalized in ICUs in Iran.
2. Material and Methods
This descriptive cross-sectional study was carried out in Hamadan, Iran, in 2009 on 123 patients in the ICU ward for
six months. All patients were admitted to the ICU in Mobasher Kashani Hospital, the center of trauma in Hamadan
Province, were included, whom almost all traumatic. Only patients remaining less than 24 hours were excluded
because the impact of nutrition on them was not considerable. Immediately after admission to the ICU, the
nutritional status of patients was assessed and categorized by a nutrition expert using chemical parameters (10). In
addition, anthropometric indices, including weight, height, and body mass index (BMI), were also assessed upon
admission (11). These at time zero measurements were used as a base line with which further measurements could
be compared. These initial measurements also showed the nutritional condition of patients on admission, just before
trauma. Malnutrition status and anthropometric indices were assessed weekly and at discharge or near-death time to
analyze their excursion and the patient’s nutritional support efficacy. Results were presented as mean ± standard
deviation (SD) for quantitative variables and were summarized by frequency (percentage) for categorical variables.
The trend of the changes in quantitative variables was measured using the repeated measure ANOVA test. Also, the
correlation was used to determine the relationship between variables on admission and discharge times. For the
statistical analysis, the statistical software SPSS version 16.0 was used. P-values of 0.05 or less were considered
statistically significant.
3. Results
Our study population included 98 men and 25 women in whom four patients were under 20 years old, 25 patients
20-50 years old, and 94 patients older than 50 years. Of 123 patients, 93 were hospitalized less than one week, 18 for
two weeks, seven for three weeks, and five for four weeks. There was no statistical difference in terms of the age
and sex in these weeks. Overall, 83% of patients had malnutrition on admission to ICU; however, the prevalence of
malnutrition on discharge from ICU or near-death conditions was 90%, thus indicating increase of the prevalence of
malnutrition within hospitalization in ICU ward. On admission time, 11% of patients had mild, 61% moderate, and
11% severe malnutrition that reached to 4%, 63%, and 23% respectively on the end of ICU stay (Table 1).
Table 1. Malnutrition status in trauma ICU patients on admission and discharge or near-death conditions
Malnutrition
n
%
On admission
Non
20
16.26
Mild
14
11.38
Moderate
75
60.97
Severe
14
11.38
Malnutrition-T 103 83.74
At discharge or near death Non
11
8.94
Mild
5
4.06
Moderate
78
63.4
Severe
29
23.6
Malnutrition-T 112 91.06
Similarly, a significant downward trend was also revealed in mean weight from 52.42±5.19 kg on admission to
45.44±1.36 kg on the end of ICU stay. In this regard, mean weight loss was 3.0 kg within the first week, 0.86 kg
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within the second week, 1.63 kg within the third week, and 1.49 kg within the fourth week of hospitalization (Table
2). Assessing the changes in anthropometric parameters showed that the mean BMI on admission was 18.56±2.25
kg/m2, which reached to 15.98±2.05 kg/m2 at fourth week of admission with a significant decreasing trend (Figure
1, Table 2). BMI was significantly different in patients who stayed completed two weeks in the ICU ward (p<0.05;
Table 3) but didn’t have significant different in comparison between admission time with the fourth week of stay in
ICU.
Table 2. Evaluation of variations in traumatic patients
Anthropometric characteristics anthropometric n
Admission
123
First week
123
Second week
18
Third week
7
Fourth week
5
*BMI: body mass index

BMI (kg/m2)*
18.55±1.29
17.49±1.15
17.13±1.44
16.47±0.7
15.98±1.0

Weight (kg)
52.42±5.19
49.42±4.99
48.55±3.88
46.93±2.65
45.44±1.36

Height (m)
1.68±0.07
1.67±0.07
1.68±0.22
1.69±0.23
1.68±0.28

Table 3. Comparison mean (repeat measure ANOVA) in BMI and between weight-in and weight-out
Repeated measures ANOVA 2 Week
4 week
t
p-value t
p-value
BMI
8.83
<0.05* 2.99
0.058
*comparing mean is significant at the 0.05 level.

Figure 1. Trend of the changes in anthropometric parameters within hospitalization
4. Discussion
As we know, trauma patients are in hypermetabolic state with even more than normal nutritional needs, indicating
going over the patient with meticulous calculations to compensate these needs. It is obvious that nutritional support
of these patients can considerably affect their outcome. Many critically ill patients hospitalized in ICU wards may
have been initially suffering an illness and have had poor nutrition before admission to intensive care (12). Because
of a limited nutrition reserve, these patients have a poorer outcome. A low BMI has been shown to be an
independent predictor of excess mortality in multiple organ failure (13). In our study, the prevalence of malnutrition
on admission was about 84% of which 11% of patients had mild, 61% moderate, and 11% severe malnutrition.
Nutritional status of patients on admission is interesting. If it is supposed that traumatic patients had been healthy
before trauma with no debilitating disease, presence of malnutrition on admission, including considerable moderate
and severe divisions, could be attractive for public health authorities and nutrition experts. The prevalence of
malnutrition was increased to 91% at the end of stay in the ICU with a shift from mild and moderate to severe: 4%,
63%, and 23%, respectively. A recent study on operated patients in Iran showed that patients in the ICU are
malnourished, and assessment of anthropometric parameters has more favorable results than chemical (14). We
assessed anthropometric indices BMI, weight, and height simultaneously; downward trends of which are favorable
with chemical results and corroborative of nutritional status worsening in our patients. It has been shown that regular
measurement of malnutrition in child critically ill patients is necessary to remain healthy (15). A study on ICU
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patients released by Azad et al. conducted in 2011 showed similar results as ours; their patients needed nutritional
support, too (16). Our study shows progressive worsening of malnutrition status as ICU stay continues; this, in turn,
reveals inattention of medical staff, especially physicians responsible for patients to their nutritional status and also
its importance and effect on outcome. Strong design and use of standard parameters in our study resulted in
achieving punctual information about the nutritional status of patients in our trauma ICU and revealed important
masked defects in the treatment of them. The most important weak point of our study was the low number of cases,
as only seven patients reached the third, fourth, and fifth week of ICU stay; thus, stronger studies may result in more
accurate results.
5. Conclusions
Unfortunately, all results are consistent with each other, indicate an increased prevalence and severity of
malnutrition in hospitalized patients from the beginning of hospitalization to discharge in the ICU ward. These
observations need to predict necessary nutrition for these patients after discharge shows (which are primarily
surgical procedures such as gastrostomy). To achieve fully qualified nutritional support, the importance of nutrition
in critically ill patients must be understood by all medical staff, especially physicians. The next steps are
multidisciplinary treatment of these patients, including from nutrition experts who should regularly monitor the
patient’s nutritional status from admission and make meticulous calculations to supply daily needs and compensate
deficits if present, having desired facilities and using appropriate routs of nutrition; it seems that almost all have
been lacked in our ICU, unfortunately.
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