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Analysis of Factors Influencing Length of 
Stay in Hospital among Burns Patients, 

Pertaining to Blood Transfusion- 
A Cross-sectional Study

IntrOductIOn
Burn injuries are a major public health problem due to its high 
mortality, morbidity and disability among young and middle aged 
adults. It may be accidental, suicidal or homicidal. Every 1% increase 
in Total Burnt Surface Area (TBSA) is significantly associated 
with 6% increase in risk of mortality [1,2]. As mortality in burns is 
decreasing due to early interventions; quality of life and functional 
status are recently being examined as parameters of burn care, of 
which hospital Length Of Stay (LOS) data are easy to collect and 
measure. The LOS data provide an indirect indication of morbidity 
and clinical complications, as well as cost of care [3].

Factors contributing to prolonged length of stay in hospital are delay 
in hospitalisation, elderly age and severity of burns, flame burns and 
requirement of blood transfusions [4-6]. Simple models like Acute 
Physiology and Chronic Health Evaluation (APACHE II) scores are 
still relevant in developing countries, like India, and shows good 
discriminating ability between survivors and non survivors [7]. In 
trauma patients, blood transfusion is an independent risk factor for 
death, perioperative infection, multiple organ failure and admission 
to Intensive Care Unit (ICU). It has been well documented that blood 
transfusion within 24 hours of admission is an independent predictor 
of mortality and ICU length of stay [8].

The harm from Red Blood Cell (RBC) transfusion has been attributed 
to the ageing of blood and loss of normal RBC function due to storage 
lesion which leads to worsening microcirculation and nitric oxide 
bioavailability [8-10]. Pettila V et al., observed that older RBC are 
associated with increased mortality in critically ill patients [11]. But a 

review from the American Association of Blood Banks (AABB) technical 
manual and a Cochrane review did not find any association between 
clinical outcomes and different durations of blood storage [12,13].

While large TBSA burn injury patients benefit from surgery, smaller 
burn injuries rest on a balance between risks and benefits [6]. 
Immediate colonisation of burn wounds occur with patient’s normal 
skin flora with subsequent wound infection by gram negative 
flora [1,14]. The impaired immune system is unable to eradicate 
microbes and blood transfusion complicates this scenario by 
Transfusion Related Immunomodulation (TRIM), independent of 
injury severity [1,15,16]. Hence, reducing transfusions can help 
benefit patient care [17,18]. Even though, Fresh Frozen Plasma 
(FFP) is advantageous in early fluid management in burn injury due 
to the presence of albumin and fibronectin, it is also associated with 
TRIM and its complications [19,20].

The present study was undertaken to study the factors influencing 
hospital LOS in burns patients with respect to blood transfusions. 
The secondary objective was to study if blood stored for less than 
seven days reduced LOS in burns patients.

MAterIAls And MethOds
This was a cross-sectional study conducted in patients admitted and 
treated in Burns Ward/ Burns ICU at Government Kilpauk Medical 
College Hospital, Chennai, Tamil Nadu, India. The patients admitted 
and treated between September 2014 to August 2015, who fulfilled 
the inclusion criteria (purposive sampling) were included in the 
study. The study was approved by Institutional Ethics Committee of 
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ABstrAct
Introduction: Blood transfusion is an independent risk factor for 
death and perioperative infection in trauma patients. Hospital 
Length Of Stay (LOS) is an indicator of morbidity and can be 
used to assess wound healing in burns patients.

Aim: To analyse the factors influencing hospital length of stay in 
burns patients, with relevance to blood transfusion.

Materials and Methods: This was a cross-sectional study on 
burns patients admitted at burns ward, Government Kilpauk 
Medical College, Tamil Nadu, India, between September 2014 
to August 2015. Patients with age more than 16 years with 
15-40% Total Burnt Surface Area (TBSA) and had survived 
treatment were included after obtaining informed consent. Age, 
Acute Physiology and Chronic Health Evaluation (APACHE II) 
score, blood component transfusion, storage age of red cells, 
surgical procedures and wound infection were studied. Results 
were analysed using Chi-square test, Analysis of Variance 
(ANOVA) and Pearson correlation.

results: Of the 122 burns patients studied, mean age was 
35.38±12.93 years, 54.09% were males, mean LOS was 
22.39±1.23 days, mean TBSA was 26.11±0.40%, mean 
APACHE II score was 5.02±0.06, 85 (69.67%) patients had 
received red blood cell transfusion, 59 (48.36%) underwent 
surgical procedures and 103 (84.43%) developed culture proven 
wound infections. APACHE II score at admission (r-value=0.260, 
p-value=0.004), blood transfusions (r-value=0.504, p-value 
<0.0001), surgical procedures (r-value=0.614, p-value <0.0001) 
and wound infections (r-value=0.468, p-value <0.0001), were 
the factors which significantly increased length of hospital stay. 
Age of the patient (r-value=0.102, p-value=0.265) and storage 
age of red blood cells (p-value=0.193) did not influence length 
of stay in burns patients.

conclusion: Minimising wound infection by proper wound care 
and medications and rational use of blood components help in 
early healing of burns wound with reduced hospital stay.
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transfusions increased, there was significant prolongation of LOS 
(r-value=0.495, p-value <0.05).

The mean LOS of patient transfused with RBC was 26.39 days 
while those who did not receive RBC transfusion was 13.19 days 
(r-value=0.504, p-value <0.0001). The mean LOS in patients 
receiving RBC units stored for ≤14 days was 22.03±9.15 days 
while mean LOS in patients who received RBC units stored 
for >14 days was 23.04±10.89 days (p-value=0.727) [Table/
Fig-2]. The mean LOS in patients receiving RBC units stored for 
≤7 days was 19.6±13.1 days while mean LOS in patients who 
received RBC units stored for >7 days was 23.33±5.93 days 
(p-value=0.193) [Table/Fig-2]. Fresh frozen plasma transfusions in 
the burns patient and LOS were negatively correlated (r-value=-
0.422, p-value=0.001) and that the mean length of stay for 
patients transfused with FFP (n=114/122) (22.03±11.37 days) was 
significantly shorter than those who were not transfused (n=8/122) 
(27.37±20.13 days).

The Tamil Nadu Dr. M.G.R. Medical University (ECMGR0309034). 
Informed consent was obtained from patients/patient’s relatives for 
willingness to participate in the study.

inclusion criteria: All the patients with age >16 years, TBSA of 
15-40% and patients who survived the treatment were included in 
the study.

exclusion criteria: Burns patients who were treated previously and 
admitted later for reconstructive surgeries and patients who were 
not willing to participate in the study were excluded from the study.

study Procedure 
The factors studied were age of the patient, APACHE II score at 
admission, blood component transfusion, storage age of red cells, 
influence of transfusion on wound infection and surgical procedures 
performed on patients [21]. Blood components transfused were non 
leukofiltered and non irradiated. The age of RBC unit was determined 
by subtracting the date of collection from the date of transfusion [11].

stAtIstIcAl AnAlysIs
Data entry and analysis were done using Statistical Package for 
Social Sciences (SPSS) software version 21.0 (IBM, New York, 
USA). Statistical analysis were done using Chi-square test (χ2) for 
categorical variables, analysis of variance and Pearson correlation (r) 
to find correlation. The p-value <0.05 was considered significant.

results
A total of 143 patients were followed from date of admission and 
21 patients died during treatment. Data from 122 patients, who 
recovered successfully, were analysed. The mean age of the 
patients was 35.38±12.93 years; 66 (54.09%) were males. The 
mean length of hospital stay for all patients was 22.39±12.08 days 
(range was 6-63 days). While 121 patients received at least one 
blood component transfusion, a total of 85 patients had received 
red blood cell transfusion.

The age of the patient, TBSA and haemoglobin level at admission 
did not significantly influence LOS, while APACHE II score at 
admission did influence LOS [Table/Fig-1]. As the number of blood 

variable Mean±Sd

r-value 
(against 

loS) p-value

Age (in years) 35.38±12.93 0.102 0.265

Total burnt surface area (%) 26.11±0.40 0.049 0.590

Haemoglobin at admission (gm%) 12.53±2.49 0.014 0.881

APACHE II score at admission 5.02±0.06 0.260 0.004

LOS in males (n=66) 22.60±12.17 days
0.019 0.346

LOS in females (n=56/122) 22.14±12.08 days

LOS in patients who received red 
blood cell transfusion (n=85)

26.39±11.91 days

0.504 <0.0001
LOS in patients who did not receive 
red blood cell transfusion (n=37)

13.19±5.92 days

LOS in patients who received FFP 
transfusions (n=114)

22.03±11.37 
days

-0.422 0.001
LOS in patients who did not receive 
FFP transfusions (n=8)

27.37±20.13 
days

LOS in patients who developed 
culture proven wound infection 
(n=103)

24.8±11.5 days

0.468 <0.0001
LOS in patients who did not develop 
culture proven wound infection 
(n=19)

9.3±3.2 days

LOS in patients who underwent 
surgical procedures (n=59)

30.02±14.93 
days

0.614 <0.0001
Length of stay in patients who were 
treated conservatively (n=63)

15.24±8.33 days

[table/Fig-1]: Mean value of variables tested and the correlation with LOS.
r-value: Pearson correlation; p-value: Chi-square test; p-value <0.05 was considered as significant

Patients who received rBCs 
stored for

length of 
stay (in days)

Pearson 
correlation (r-value)

p-
value

≤14 days (n=26/85) 22.03±9.15
0.051 0.727

>14 days (n=23/85) 23.04±10.89

≤7 days (n=8/85) 19.13±8.32
0.169 0.189

>7 days (n=52/85) 24.31±10.54

[table/Fig-2]: Difference in mean LOS between patients receiving RBCs stored for 
Variable time intervals (Remaining patients had received multiple RBC units stored 
for both durations).
r-value: Pearson correlation; p-value: Chi-square test, p-value<0.05 was considered as significant

Culture-proven wound infections developed in 103 (84.42%) patients. 
The most common microbes grown in cultures from the burn injury 
site are given in [Table/Fig-3]. The mean LOS for burns patients with 
culture-proven wound infection (24.8±11.5 days) was significantly 
longer than those patients without wound infection (9.3±3.2 days). 
Mean LOS of burns patients who had received red cell transfusion 
and developed wound infection was higher than patients who 
developed wound infection but did not receive blood transfusions 
(p-value=0.039) [Table/Fig-4].

S. 
no.

duration of 
burn injury

organism cultured Percentage

1.

Less than 
48 hours 
(72 culture 
positive among 
93 patients 
tested)

Staphylococcus aureus 44.44% (n=32/72)

Klebsiella pneumoniae 26.39% (n=19/72)

Pseudomonas aeruginosa  9.72% (n=7/72)

Acinetobactor  5.55% (n=4/72)

Coagulase negative Staphylococcus 13.89% (n=10/72)

2.

3-7 days 
(54 culture 
positive among 
65 patients 
tested)

Klebsiella pneumoniae 40.74% (n=22/54)

Staphylococcus aureus 37.04% (n=20/54)

Pseudomonas aeruginosa 12.96% (n=7/54)

Enterococcus spp. 3.70% (n=2/54)

Coagulase negative Staphylococcus 5.55% (n=3/54)

3.

8-14 days 
(31 culture 
positive among 
40 patients 
tested)

Klebsiella pneumoniae 41.93% (n=13/31)

Staphylococcus aureus 29.03% (n=9/31)

Pseudomonas aeruginosa 16.12% (n=5/31)

Acinetobactor 3.22% (n=1/31)

Coagulase negative Staphylococcus 6.45% (n=2/31)

Proteus spp. 3.22% (n=1/31)

4.

>14 days 
(30 culture 
positive among 
42 patients 
tested)

Staphylococcus aureus 46.67% (n=14/30)

Klebsiella pneumoniae 20.00% (n=6/30)

Pseudomonas aeruginosa 16.67% (n=5/30)

Coagulase negative Staphylococcus 6.67% (n=2/30)

Proteus spp. 10.00% (n=3/30)

[table/Fig-3]: Microbes cultured from burn sites based on duration of hospitalisation.
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A total of 59 patients underwent surgical procedures, while 63 were 
treated conservatively. Escharatomy was the most common surgery 
(n=59) while 28 patients had eschar removal and split skin grafting. 
Six patients underwent amputation. The mean LOS of patients 
who underwent surgical procedures was 30.02±14.93 days, while 
patients who were treated conservatively had a mean LOS of 
15.24±8.33 days (p-value <0.05). Mean LOS of burns patients who 
underwent surgical procedures and had received RBC transfusion 
was significantly higher than patients who had surgical procedures 
but did not receive blood transfusions (p-value <0.05) [Table/Fig-5].

showed that advancing age was a significant factor for prolonged 
LOS [3,4].

In the present study, total burnt surface area was taken as 15-
40% because, below 15% TBSA burns, hospitalisations are rarely 
necessary and in burns above 40%, mortality risk is higher [5,26]. 
Hussain A and Dunn KW, in their review have shown that 
percentage of TBSA was a better predictor of hospital LOS [3]. As 
the present study results show, the restricted TBSA of 15-40% did 
not significantly correlate to LOS. Hence, the confounding factor of 
TBSA burns was overcome and the significance of other factors on 
LOS was absolute.

The APACHE II score which was developed as a mortality predictor 
also doubles up as a morbidity predictor. As the percentage of 
TBSA has been restricted in the present study, the APACHE II score 
obtained was low (maximum score 15). Still APACHE II score showed 
a positive correlation to LOS which was statistically significant. 

In the present study, it was observed that there was significant 
prolongation of mean hospital LOS in transfused burns patients 
when compared to non transfused burns patients, irrespective of 
storage age of red cells (26.39 vs 13.19 days). The results were 
similar to those obtained by Neamţu MC et al., (31.3 vs 10.8 days), 
Vincent JL et al., (7.2 vs 2.6 ICU days) and Palmieri TL et al., (48.8 
vs 13.5 days) [10,17,27]. 

In the present study, the mean LOS was significantly shorter for 
patients transfused with FFP when compared to those patients who 
were not transfused with FFP. This result was in contrast to the study 
by Sarani B et al., who showed that LOS was prolonged in critically 
ill patients who were transfused with FFP [20]. This finding should 
not be interpreted as FFP was beneficial for burns, but rather it 
signifies the beneficial effect of colloids in the late fluid management 
of burns.

Many observational studies and clinical trials have tried to prove 
the deleterious effects of increasing storage age of red cells but 
none have given conclusive results. While Pettila V et al., showed 
increased mortality in the critically ill patients transfused with older 
RBC; AABB technical manual and the Cochrane review 2015 
have not found any clear differences in clinical outcomes between 
fresher and older RBC [11-13]. The present study did not find any 
significant prolongation of mean hospital LOS among two groups 
(RBCs stored for less than 14 days vs. RBCs stored for more 
than 14 days).

This study also evaluated if RBCs stored for less than seven days 
had any significant advantage over RBCs stored for more than 
seven days. This is a practice followed by clinicians who order fresh 
blood for transfusion in critically ill patients. There was no significant 
reduction in LOS in patients receiving RBCs stored for less than 
seven days (p=0.193). But there was significant prolongation of 
mean hospital LOS in transfused burns patients as the number 
of blood transfusions increased (r-value=0.504, p-value <0.0001). 
This was similar to the results by Palmieri TL et al. who found that 
burns patients who received fewer blood transfusions had a better 
survival [27].

In the present study, many (n=103/122) burn patients had culture 
positive wound infections, of which Staphylococcus species were 
the most common organism cultured in the first week of admission. 
From second week of admission onwards, gram negative 
organisms including Klebsiella species and Pseudomonas species 
were cultured more frequently. These results are similar to the other 
studies by Church D et al. and Khaliq MF et al., who showed gram 
positive organisms in the first 48 hours by colonisation from skin 
flora and gram negative organisms after five to seven days of burn 
injury by colonisation from enteral flora [1,14].

In the present study, wound infection showed a significant 
association with prolonged stay in hospital. In contrast, Khaliq MF 
et al., reported that colonisation of wounds by micro-organisms did 

rBC transfusion 
status

length of stay (days) p-value 
 (Chi-square 

test)Total number of patients Mean±Sd

Burns patients 
transfused with 
red blood cells 
(n=85)

Patients who developed 
wound infection (n=78)

27.76±11.9

0.003
Patients who did not develop 
wound infection (n=7)

11.14±4.37

Burns patients 
not transfused 
with red blood 
cells (n=37)

Patients who developed 
wound infection (n=25)

15.6±5.73

0.002
Patients who did not develop 
wound infection (n=12)

8.17±1.59

[table/Fig-4]: Difference in mean LOS in transfused burns patients who developed/did 
not wound infection.
p-value <0.05 was considered as significant

rBC transfusion 
status

length of stay (in days) p-value 
 (Chi-square 

test)Total number of patients Mean±Sd

Burns patients 
who were 
transfused with 
red blood cells 
(n=85)

Patients who underwent 
surgery (n=54)

31.15±10.99

<0.05
Patients treated 
conservatively (n=31)

18.09±8.45

Burns patients 
who were not 
transfused with 
red blood cells 
(n=37)

Patients who underwent 
surgery (n=5)

17.8±11.12

<0.05
Patients treated 
conservatively (n=32)

12.47±4.57

[table/Fig-5]: Difference in mean LOS between transfused burns patients who 
underwent surgery or were treated conservatively.

dIscussIOn
With better accessibility to tertiary care with Emergency Medical 
Services (EMS) vehicles and long strides in burns injury care, 
more burns victims are surviving and so quality of life parameters 
are taking prominence over mortality parameters. Length of 
hospitalisation is one of the easily monitored and accessible 
parameters, which gives a better view on burns care and patient 
survival. When multivariate analysis is performed, exclusion of 
non survivors from analysis can help identify prognostic factors 
for hospital length of stay [20]. Thus, this study included data only 
from patients who were successfully discharged from hospital after 
treatment and deaths were excluded.

The mean LOS of burns patients in the present study (n=122) was 
22.39±12.08 days, with a range between 6-63 days. The study by 
Gupta AK et al., showed a higher mean length of stay of 57 days 
while Bain J et al., showed a lower mean length of stay [2,22].

The mean age of burns patients in the present study was 
(35.38±12.93 years) with a range between 16-81 years. This was 
similar to the study by Gupta AK et al., but Hashmi M and Kamal 
R, showed a lesser mean age while Lu RP et al., showed a higher 
mean age of burns patients [22-24]. Burns were more common in 
males (54%) in the present study which was similar to studies by 
Gupta AK et al., but other studies by Bain J et al., and Chakraborty 
S et al., showed burns to be more common in females [2,22,25].

In the present study, age of burns patient did not influence LOS. 
This was similar to the result obtained by Posluszny JA Jr et al., who 
did not find correlation between age and LOS [18]. But in contrast, 
the studies by Hussain A and Dunn KW, and Edgar DW et al., 
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not prolong hospital stay [14]. It was also noted that patients who 
received blood transfusions showed an increased the risk of wound 
infection and thus prolonged LOS, which was similar to the results 
by Palmieri TL et al., (Spearman’s rank correlation=0.647, p-value 
<0.001) [27].

In the present study, patients who underwent surgical procedures 
received more blood transfusions than those treated conservatively. 
These results were similar to the findings by Posluszny JA Jr et al., 
who showed that transfusions significantly correlated with number 
of operative procedures [18]. Such patients undergoing surgical 
procedures had prolonged LOS, as expected, when compared 
to those patients treated conservatively. These results are similar 
to those obtained in the study by Hussain A and Dunn KW, and 
Gupta AK et al., [3,22].

Thus, the factors significantly influencing hospital LOS of burn 
patients in the present study include APACHE II score at admission, 
blood transfusions, surgical procedures and wound infections.

limitation(s)
Burn patients with total burnt surface area more than 40% were not 
included in this study. 

cOnclusIOn(s)
The present study highlights some of the factors significantly 
influencing hospital length of stay of burns patients. A quick 
APACHE II score check at admission, minimising wound infection 
by proper wound care and medications, rational use of blood 
components and judicious surgical procedures go a long way in 
early wound healing of burns wound with reduced hospital stay. 
Fresh red blood cells did not help in reducing length of stay in the 
present patient population. So, blood transfusion services should 
not be unnecessarily burdened with request for fresher blood 
components.
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