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ABSTRACT

Introduction: Hospital length of stay (LOS) is one of the measurable indicators which can be used to evaluate hos-
pital administration, operative performance, and quality of patient care. Prolonged LOS has been associated with 
poor outcomes in patients and inefficient use of hospital resources. Due to the scarcity of findings in this field in 
Malaysia, this study aims to identify the factors affecting LOS. Methods: A single health facility-based retrospective 
cross-sectional study was conducted in Hospital Serdang. Data of patients admitted to the surgical ward from 2017 to 
2021 were retrieved. Result: A total of 114 surgical patients’ data were analysed, of which most were adults (72.8%), 
female (69.3%) and Malay (67.5%). The mean LOS was 5.90 ± 4.35 days. Pearson correlation revealed age (r = 
0.309, p = 0.001) and preoperative albumin (r = -0.397, p <0.001) having a significant correlation with LOS. An in-
dependent samples T-test showed that males had significantly higher mean LOS than females (t = 2.653, p = 0.009). 
Surprisingly, having been seen by dietitians and being supplemented by oral nutrition supplements (ONS) had lon-
ger stay compared to groups who were not seen by dietitians and given ONS respectively (t = 4.278, p<0.001), (t = 
3.111, p = 0.002). Furthermore, those with a moderate and high risk of malnutrition spent approximately 3.27 days 
longer hospitalized than low-risk patients (t = -2.868, p = 0.007). Conclusion: Factors that influence LOS are age, 
gender, preoperative albumin, seen by a dietitian, risk of malnutrition and oral nutrition supplementation.    
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INTRODUCTION

The average length of stay (LOS) is frequently used as 
an indicator in the diagnostic and surgical division 
to evaluate healthcare quality among hospitals (1). 
Prolonged length of stay (PLOS) has been associated 
with unfavourable outcomes, including increased 
healthcare costs (2). Syed et al. (2021)(3) highlighted in 
their study that was carried out in Malaysia that rising 
healthcare expenditure in developing countries has 
caused public sectors to be squeezed due to financial 
constraints. Surgical services are one of the services 
that have high resource consumption (4). Besides the 
financial pressure, PLOS also leads to an increased 
risk of hospital-acquired infection (HAI), hospital bed 
shortages and increased mortality (5, 6). Thus, extensive 
research has been carried out in this field for the past 
two decades, especially on identifying factors that affect 
PLOS (1). In the first bibliography on LOS by Katsnelson 
(2021), she analysed that the highly researched region in 

this field was among the European countries. However, 
most developing countries are still lacking this research 
including Malaysia. Thus, this study aims to identify 
the mean length of stay and the association of factors 
affecting LOS in Malaysian surgical population settings. 
There is a need to carry out further studies in this area 
especially as the world healthcare system has made a 
significant investment in the COVID-19 pandemic since 
early 2020, leading to tremendous use of resources as 
reported by the World Health Organization (2022) (7). 
In addition, the increase in life expectancy and a linear 
rise in non-communicable diseases over the years will 
further require more resources, pressuring the healthcare 
economy which would jeopardize its quality of care (7). 
Thus, ruling out the factors that impact LOS may ensure 
optimum care for all patients admitted to hospitals.
 
MATERIALS AND METHODS

Study area, period and design
This is a retrospective cross-sectional study that aims 
to determine factors associated with the length of stay 
among surgical patients in Hospital Serdang. Hospital 
Information System (HIS), an electronic data system, 
used to manage various data in this hospital. The 
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participants of this study are surgical patients admitted 
to the surgical ward from 2017 to 2021. The data 
collection was conducted for a period of 6 months.

Inclusion and exclusion criteria
The inclusion criteria are those aged 18 years and 
above, having surgery carried out in Hospital Serdang 
and having at least 1 day of LOS. Those patients who 
were non-Malaysian will be excluded from this study. 
Paediatric patients were also excluded as the difference 
in physiology might affect the result of this study. A list of 
surgical patients’ Movement Reference Number (MRN) 
was retrieved from the surgical department and data 
were filtered according to the inclusion and exclusion 
criteria.  

Study variables 
The dependent variable of this study is the length of stay. 
The independent variables of this study are age, gender, 
ethnicity, body mass index (BMI), preoperative albumin, 
seen by dietitians, risk of malnutrition and type of 
admission. Intake-related variables include preoperative 
protein intake adequacy, the average amount of 
protein consumed before surgery, and oral nutrition 
supplements, which are the intake of formulas that were 
taken to provide additional macro or micronutrients.

Sample size and sampling technique
The formula of sample size by Stephen et al. (2013) (8) 
was used to obtain the optimal sample size. The highest 
number of samples was chosen as the final sample size 
of this study. The methods used are as follows:
N = [(Zα + Zβ)/C]2 + 3
Where,
N = Number of respondents required
Zα = The standard deviation for α (1.96)
Zβ = The standard deviation for β (1.28)
C = 0.5 * In [(1+r)/(1-r)]
r = The expected correlation coefficient

After the literature review, the correlation between 
preoperative protein intake adequacy and LOS had the 
lowest correlation coefficient among the other variables 
(r = 0.350)  (9). 
N = {(1.96 + 1.28)/ 0.5 * In [(1+0.35) / (1-0.35)]}2 + 3
    = 62

The sample size was adjusted with the sample design 
effect and an expected response rate of 80%. 80% 
response rate was chosen as missing data was expected 
for some of the variables in the system due to incomplete 
documentation. Hence, a total of 101 participants were 
required in this study.  

Data collection instruments
The data of surgical patients of Hospital Serdang were 
retrieved from an electronic data system that stores the 
patient’s medical reports. There were a few instruments 
used in this study. The Malaysian elderly cut-off was 

used where those aged 60 years and above were 
categorised as elderly (10). Two cut-offs were used for 
BMI which are the Asian BMI cut-off (11) for those who 
are below 65 years and Queensland elderly cut-off for 
those who are 65 years and above (12). A different cut-
off was used for those who are 65 years and above as 
a meta-analysis reported that being slightly overweight 
had a lower mortality risk thus a higher range of BMI was 
recommended for these age groups (13). Malnutrition 
Universal Screening Tool (MUST) was used to evaluate 
the risk of malnutrition (14). It is a validated tool in 
hospital settings and is suitable to be used in surgical 
patients. It is a five-step instrument where the total 
score, in the end, is categorized into 3 groups: low risk 
(score of 0), medium risk (score of 1) and high risk (score 
of ≥ 2). Preoperative protein intake adequacy which is 
the intake that was reported in the medical report, will 
be divided with calculated recommended needs and 
reported in unit percentage (%). The recommended 
needs for protein were set to 1.2g/kg body weight as 
suggested for surgical patients (15).

Study approval
Prior to the study, approval from the Medical Research 
& Ethics Committee (MREC) was obtained. The letter of 
allowance to proceed with the study was sought under 
protocol number NMRR-18-2625-43546. MREC letter 
was then sent to Hospital Serdang and permission to 
carry out the study was approved. 

Statistical analysis
Data were analysed using Statistical Package for the Social 
Sciences (SPSS) version-26 software. First, the data was 
evaluated for its normality distributions. A significance 
level of P-value equal to or less than 0.05 was used. The 
variables are analysed by descriptive statistics. Pearson 
Correlation (parametric variables) and Spearman Rank 
(non-parametric variable) tests were used for continuous 
variables to determine the association of the factors 
with length of stay. Lastly, Independent samples T-test 
was carried out to compare means among groups of 
the categorical independent variables on length of stay. 
For missing data, the case for that specific variable was 
omitted using the option ‘exclude case pairwise’ and the 
remaining data were analysed.
 
RESULTS

Patients’ characteristics
A total of 114 surgical patients were included in this 
study. The mean (± SD) age of the patients was 47.30 ± 
16.50 years where 72.8% were adults and 27.2% were 
elderly. Majority of them were female (69.3%). 67.5% 
were Malay, 21.9% were Chinese and 10.5% were 
Indian. 

The mean (± SD) body mass index (BMI) of the patients 
was 25.75 ± 5.88 kg/m2. Almost half of the patients were 
obese (44.2%), followed by normal (28.8%), underweight 
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age (r=0.309) and LOS and the results were statistically 
significant (p = 0.001). The result indicates that as the 
age increases, the days spent in hospital also increase 
linearly. This study demonstrated a weak negative 
correlation between body mass index (BMI) (r = -0.173) 
and length of stay (r = -0.173); however, the results were 
statistically insignificant (p = 0.080). This suggests that 
BMI is not associated with LOS. A medium negative 
correlation was observed between preoperative 
albumin (r= -0.397) with LOS and the results were 
highly significant (p<0.001). As preoperative albumin 
levels rise, patients’ have eventually shorter LOS. Lastly, 
there is a negligible relationship between protein intake 
adequacy (r = 0.044) with length of stay (LOS) and the 
results were statistically insignificant (p = 0.814). This 
suggests that LOS is not affected by preoperative protein 
intake adequacy.

Means among group of selected variables on hospital 
length of stay
An independent samples T-test and ANOVA test were 
conducted to compare the length of stay (LOS) with 
selected independent variables. For sociodemographic 
factors, males (7.49 ± 4.54 days) had significantly higher 
mean LOS than females (5.20 ± 4.10 days) t = 2.653, p = 
0.009. No significant differences in LOS were observed 
between Malay and non-Malay t = -1.672, p = 0.101. 
There is also an insignificant effect of body mass index 
(BMI) on length of stay (LOS) (F = 1.648, p = 0.183). 
Patients who have been seen by dietitian (11.29 ± 5.96 
days) had significantly higher mean LOS compared 
to patients that dietitians have not seen (4.96 ± 3.21 
days) t = 4.278, p<0.001. Patients with a moderate 
and high risk of malnutrition (8.40 ± 5.35 days) had 
significantly higher mean LOS than those with a low 
risk of malnutrition (5.13 ± 3.51 days), t = -2.868, p = 
0.007. There was also no significant difference in LOS 
between emergency and elective admission t = -0.386, 
p = 0.700. For dietary factor, patients who were given 
ONS (9.31 ± 3.64 days) had significantly longer mean 
LOS than patients who were not given (5.47 ± 4.25) t = 
3.111, p = 0.002.
 
DISCUSSION

LOS in the surgical population is the total perioperative 
period which is the sum of preoperative, operative and 
postoperative days. Comparing average LOS among 
hospitals has been a practice to determine the hospitals’ 
performance (1). This current study’s mean (± SD) LOS 

Table I: Sociodemographic, anthropometric, biochemical, clinical, 
dietary characteristics and mean length of stay of the patients

Variables n (%) Mean ± SD

Sociodemographic characteristics (n = 114)

Age (years) 47.30 ± 16.50

Adults (18-59) 83 (72.8)

Elderly (≥60) 31 (27.2)

Gender 

Male 35 (30.7)

Female 79 (69.3)

Ethnicity

Malay 77 (67.5)

Chinese 25 (21.9)

Indian 12 (10.5)

Anthropometric characteristic (n = 104)

Body Mass Index (kg/m2) 25.75 ± 5.88

Underweight (<18.50)a / (<23.00)b 16 (15.4)

Normal (18.50 – 22.99)a / (23.00 – 30.00)b 30 (28.8)

Overweight (23.00 – 24.99)a / (>30.00)b 12 (11.5)

Obese (≥25.00)a 46 (44.2)

Biochemical characteristic (n = 74)

Preoperative albumin (g/L) 34.32 ± 6.05

Low (<34) 29 (39.2)

Normal (34 – 54) 45 (60.8)

Clinical characteristics

Seen by dietitian (n = 114)

Yes 17 (14.9)

No 97 (85.1)

Risk of malnutrition (n = 104)

Low risk 79 (69.3)

Medium risk 10 (8.8)

High risk 15 (13.2)

Type of admission (n = 114)

Elective 107 (93.9)

Emergency 7 (6.1)

Dietary characteristic

Preoperative protein intake adequacy (%) (n = 31) 67.50 (50.30)*

Inadequate intake (<75%) 19 (61.3)

Adequate intake (≥ 75) 12 (38.7)

Oral nutrition supplements (n = 114)

Yes 13 (11.4)

No 101 (88.6)

Length of stay (days) (n = 114) 5.90 ± 4.35
aadults Asian cut-off
belderly Queensland cut off (≥ 65 years)
*Median (Interquartile range)

Table II: Results of Pearson correlation and Spearman correlation of 
selected variables and length of stay

Variables Length of stay (days)

r p-value

Age 0.309 0.001

Body mass index -0.173 0.080

Preoperative albumin -0.397 <0.001

Preoperative protein intake adequacy* 0.044 0.814

*Spearman correlation

(15.4%) and overweight (11.5%). Preoperative albumin 
had a mean (± SD) of 34.32 ± 6.05g/L. 2 out of 5 
patients had low preoperative albumin levels (39.2%). 
Most patients were not seen by dietitian (85.1%) while 
14.9% were referred to dietitian. 22.0% of patients were 
at risk (medium and high) of developing malnutrition. 
Almost all the patients (93.9%) had elective admission. 
The median (interquartile range) of preoperative protein 
intake adequacy was 67.50 (50.30)%. Majority of 
patients (61.3%) had insufficient protein intake, while 
38.7% had adequate protein intake.1 out of 10 patients 
received oral nutrition supplements (ONS) (11.4%) 
(Table I). Upon running descriptive statistics, the mean 
(± SD) LOS is 5.90 ± 4.35 days.

Association of selected variables and hospital length of 
stay
Table II shows a medium positive correlation between 
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leading to a slower metabolic response that is part of the 
ageing process (22).

Males were found to have longer LOS compared to 
females. The current study results are inconsistent with 
previous findings on hepatobiliary surgery, neurosurgery, 
colorectal surgery and appendectomy patients where 
there was no significant difference in LOS among the 
genders (23–25). There are a few possibilities behind 
the results obtained. Firstly, it may be due to more 
surgery in males related to motor vehicle accidents 
requiring more extended periods of stay for post-trauma 
stabilization (21). Another possible reason could be due 
to differences in median age in this study between both 
of these groups, which could be a confounding factor, 
similar to the study reported by Song & Bian (2014) 
(26) where the male had 4 years of higher median age 
compared to female, resulting in male having longer 
LOS compared to females. Insignificant differences were 
observed in LOS among groups in ethnicity. Aligned 
with studies conducted previously that reported that 
different ethnic groups among the Singapore population 
are not a determinant of LOS (5,23).  

BMI was not associated with LOS. The current finding 
contrasts with previous studies that reported patients 
with higher BMI had longer LOS (27,28). Though 
more recent studies suggest the existence of obesity 
paradox among surgical patients where it is reported 
that underweight and obese patients had the longest 
LOS while overweight patients had the shortest LOS, the 
current study is not consistent with it (29,30). Previous 
studies used World Health Organization (WHO) BMI cut-
off, which may be why the findings yielded differences 
compared to this current study (27–30). Using the WHO 
BMI cut-off, places elderlies with 25.0 to 30.0 kg/m2 
in the overweight group. Some studies have found that 
being moderately overweight among elderlies with a 
BMI of 23.0 to 30.0 kg/m2 serves a protective effect 
(12,31). Thus, overweight elderly patients in previous 
studies might have shorter LOS affecting the differences 
in mean among the BMI groups. 

The current study suggests that as preoperative albumin 
increases, LOS decreases. The finding is consistent with 
previous studies in which most researchers described 
preoperative albumin as one of the predictors of 
prolonged LOS among major gastrointestinal, urinary and 
colorectal cancer surgical patients (32–34). Low albumin 
impairs optimum wound healing time by leading to 
decreased collagen production (an essential component 
in tissue formation in surgical wounds) and also impairs 
immunological response (35). Consequently, some 
studies reported that low albumin levels increase the risk 
of complications such as infections in the postoperative 
period, prolonging treatment (35,36). Therefore, 
including preoperative albumin as part of preoperative 
assessment could identify hypoalbuminemic patients 
and allow for management prior to surgery to improve 

is 5.90 ± 4.35 days. Previous studies on general surgical 
patients reported LOS for 5 days and 6 days in Korea and 
the United Kingdom respectively (16,17). On the other 
hand, LOS in an Ethiopian study was 25.06 ± 21.415 
days which involved all patients admitted to the surgical 
ward (18). Therefore, the result of this current study was 
in the range of previous studies except as compared 
to the Ethiopian study as this may be due to Ethiopia 
being a low socioeconomic country with a high rate of 
hospital-acquired infection in the study as discussed by 
the author herself. 

The age of the patient is associated with LOS in regard 
to this study. The finding is in line with a previous study 
that reported a significant association between age and 
LOS (19–21). Khosravizadeh et al. (2016) (20) found 
that those aged 40 and above had longer stay compared 
to those who were 20 to 30 years old. As justified by 
Tan et al. (2021) (21), the reason the number of days 
spent in hospital increases along with age is the higher 
prevalence of comorbidities among older groups 
compared to younger adults. Furthermore, longer LOS 
can also be attributed by a slower healing process as 
one ages due to changes in physiological performance, 

Table III: Independent samples T-test of selected variables on LOS

Variables Mean SD t/F-value p-value

Gender

Male 7.49 4.54 2.653 0.009

Female 5.20 4.10

Ethnicity

Malay 5.35 3.41 -1.672 0.101

Non-Malay 7.05 5.73

BodyMassIndex(kg/m2)

Underweight
(<18.50)a/(<23.00)b

7.56 6.44 1.648 0.183

Normal
(18.50–22.99)a/(23.00–30.00)b

6.40 4.13

Overweight
(23.00–24.99)a/(>30.00)b

5.92 4.50

Obese
(≥25.00)a

5.02 3.07

Seen by dietitian

Yes 11.29 5.96 4.278 <0.001

No 4.96 3.21

Risk of malnutrition

Low risk 5.13 3.51 -2.868 0.007

Moderate and high risk 8.40 5.35

Type of admission

Emergency 5.29 4.11 -0.386 0.700

Elective 5.94 4.38

Oral nutrition supplements

Yes 9.31 3.64 3.111 0.002

No 5.47 4.25

aadults Asian cut-off
belderly Queensland cut off (≥ 65 years)
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No association was observed between preoperative 
protein intake adequacy and LOS. The results disagree 
with earlier studies that have found preoperative protein 
intake adequacy leads to prolonged LOS (25,50). The 
reason for different findings might be due to only a 
small number of patients having their protein intake 
recorded in their medical files which the size of the 
sample is insufficient to observe significant changes. 
Only patients referred to dietitians had the data on their 
preoperative protein intake. Assessing this data as a part 
of preoperative assessment could determine a patient’s 
nutritional status and future studies might be able to 
further assess its relationship with LOS. 

The present results must be interpreted within the 
context of several limitations. Firstly, there were a 
number of missing data on two of the variables that did 
not meet the sample size: preoperative albumin and 
preoperative protein intake adequacy. An increment 
of non-response rate when calculating sample size can 
be done when including this variable in future studies 
to achieve adequate sample size. Next, the variables 
seen by dietitian and oral nutrition supplements had 
nutritional risk as its confounding factor and have largely 
impacted the results. This is because only patients at risk 
of nutritional status are referred to dietitian and given 
oral nutrition supplements. Thus, future studies may 
focus on comparing groups at moderate and high risk 
of nutritional status for both of those variables stated 
previously instead of including well-nourished patients. 
On the other note, patients’ compliance towards 
dietary advice and tolerance towards oral nutritional 
supplements were also not able to be assessed in this 
study and thus might have an impact on the results. A 
prospective study on surgical patients would be able to 
minimize these confounding factors as adherence could 
be assessed. This study provides a new insight into the 
relationship between BMI that was analysed with two 
different cut-offs (Asian BMI cut-off and NEMO elderly 
cut-off) as this is the first study that did so. Using these 
cut-offs allow to place individuals of different body 
physiology in a suitable cut-off.  

CONCLUSION

This research presents that the mean length of stay 
of surgical patients was 5.90 days. Results revealed a 
significant association between age and preoperative 
albumin with LOS. There were also significant 
differences among groups in gender, seen by dietitian, 
risk of malnutrition and oral nutrition supplementation 
on LOS. Nevertheless, variables such as seen by 
dietitian and oral nutrition supplementation has its own 
confounding factor. Further research on the factors 
associated with LOS, especially in Malaysia’s hospital 
settings, is recommended to identify the factors and in 
effort to provide optimum patient care. 

postoperative outcomes.

An unexpected result was observed for the variable seen 
by dietitian and oral nutrition supplementation where 
those who were seen by dietitian and supplemented had 
longer LOS. The result is in contrast with the previous 
findings where it was stated otherwise; a group seen 
by dietitians and had ONS had significantly reduced 
LOS compared to patients who did not (37–39). Several 
studies indicate that patients supplemented with ONS 
had better perioperative outcomes in terms of gaining 
weight and improving muscular strength (39,40). 
However, in this study, the contrast findings were due 
to the practice in Hospital Serdang, patients seen by 
dietitians or/and are given ONS only when a patient 
is already at medium or high nutritional risk, which 
requires higher LOS to be treated. 

The result suggests that patients at moderate and high risk 
spent approximately 3.27 days longer hospitalization 
compared to those at low risk. The result is aligned with 
the majority of previous studies that reported the risk of 
malnutrition as a predictor of prolonged LOS  (41–43). The 
risk of malnutrition is associated with a range of adverse 
outcomes including depression of the immune system, 
imbalance in metabolic response and impaired wound 
healing which delays LOS (44). Consequently, due to the 
physiological effects of malnutrition, it puts an individual 
who is at risk to develop postoperative complications 
(45,46). Thus, the European Society for Clinical Nutrition 
and Metabolism (ESPEN) (2017) (46) on the guidelines 
for clinical nutrition in surgery recommended delaying 
surgery for a period of 7 to 14 days for patients at severe 
risk of malnutrition. Screening for malnutrition is crucial 
in an inpatient setting especially in surgical as patients 
will experience surgical-led trauma during the post-
surgery state (46). With early identification of patients 
at risk of malnutrition, nutritional therapy can be given 
to improve their nutritional status to have an optimum 
outcome postoperatively. 

There were no differences in mean LOS among 
electively admitted and emergency-admitted patients. 
However, there was a contrast in findings compared to 
previous studies where according to an experimental 
study by Casalino et al. (2019) (47), emergency patients 
had 3 days longer stay than electively admitted patients. 
Similarly, two local studies also agreed that type of 
admission is associated with LOS (48,49). A Malaysian 
report also stated that 85% of perioperative mortality is 
caused by emergency surgery (48). However, the current 
study had different findings which might be due to only 
a small number of patients having emergency admission 
in this study as due to the emergency-admitted-patients 
were registered via the emergency department; thus the 
MRN number was not registered in surgery clinic list 
that the hospital provided. 
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