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Abstract (J Korean Assoc Oral Maxillofac Surg 2021;47:25-33)

Objectives: Many conditions of the oral and maxillofacial region require hospitalization and in-patient care. The average length of stay (LOS) of these 
patients varies and is usually affected by multiple confounding variables. However, even with an increasing number of hospital admissions, published 
evidence on the factors that affect the LOS of oral and maxillofacial patients is lacking. Therefore, this study assessed the LOS of in-patients at the oral 
and maxillofacial surgery department of a government-funded, multi-specialty hospital in Malaysia, based on their reasons for admission and other fac-
tors.
Materials and Methods: Our samples were collected retrospectively over a 5-year period and included patients with maxillofacial infections, post-
trauma stabilization, facial bone fracture surgery, benign and malignant lesion surgery, dentoalveolar surgery, and other maxillofacial surgeries as 
reasons for admission. Factors potentially affecting LOS were also recorded, and their significance was determined using multiple logistic regression 
analyses. A P-value of less than 0.05 was considered to be statistically significant.
Results: A total of 1,380 patients were included in this study. Most (84.5%) of our in-patients were of Malay ethnicity, and males outnumbered fe-
males in our sample by 502 subjects. The median LOS of our in-patients was 3 days. Sex, ethnicity, age, reason for admission, and American Society 
of Anesthesiology (ASA) classification were factors that significantly affected LOS.
Conclusion: The median LOS reported in this study was 3 days. LOS was significantly affected by sex, ethnicity, age, reason of admission and ASA 
classification. 
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I. Introduction

The field of oral and maxillofacial surgery (OMFS) com-
prises the diagnosis and treatment of a wide array of diseases 
that affect the face, mouth, jaws, and neck1. Because OMFS 
is a surgical specialty, a significant number of its patients 
require hospitalization to ensure optimal care. Recent times 
have seen a rise in the number of admissions to hospitals. 

However, published evidence reporting the number of in-pa-
tients in OMFS units and their length of stay (LOS) is scarce.

The rising number of admissions leads to an increase in 
healthcare costs and delayed access to care for groups of 
people in need. Therefore, it would be beneficial to have a 
standardized method for evaluating the in-patient care pro-
vided by different OMFS units and optimizing the care they 
offer. LOS describes the number of days a patient spends in 
the hospital. The LOS of OMFS patients varies and can be 
affected by factors such as a patient’s medical status, sever-
ity of the disease, and complexity of the surgical procedure 
done. All other factors being equal, a shorter LOS will reduce 
the cost incurred, and a longer LOS can be indicative of poor 
care, such as inefficient hospital processes, and might pre-
dispose patients to hospital-acquired infections2. For those 
reasons, the current efficiency of in-patient care in a depart-
ment should be assessed to identify possible causes for delays 
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in patient discharge and optimize care without requiring a 
prolonged hospital stay. The LOS in hospitals has long been 
regarded as a valid indicator of the efficiency of care to in-pa-
tients and is commonly used to identify potential factors that 
affect the clinical outcomes of OMFS patients2. In addition 
to being used as a prognostic tool, LOS can act as a driving 
tool to encourage maxillofacial surgeons to adopt strategies 
that can reduce hospital stays by their patients and optimize 
resource utilization to improve quality of care. 

In this study, we present the LOS of all in-patients man-
aged by our OMFS unit. As a secondary referral center with 
516 beds and a bed occupancy rate of 79.05%, we receive pa-
tients with various reasons for admission, mainly maxillofa-
cial traumas and infections but also elective oral and maxillo-
facial surgeries. Our aim in this study is to assess the LOS of 
patients in our unit based on their reasons for admission and 
other factors that could affect their LOS. Based on a literature 
review, we chose factors that could influence the LOS of our 
patients, such as age and American Society of Anesthesiology 
(ASA) classification. The spread of infections is facilitated by 
factors such as impaired host defense and functional abnor-
malities of the host, as well as systemic hyperglycemia that 
can derange the immune system. Therefore, underlying co-
morbidities, which are systemically recorded using the ASA 
classification, are a factor predicted to influence LOS. For 
example, diabetic patients are at risk of responding poorly 
to infections and usually require a longer hospital stay than 
other patients to achieve adequate glycemic control3. The age 
of patients is also predicted to affect LOS because the pres-
ence of chronic disease at older ages can result in the need for 
longer hospital stays to recuperate4. Our research question is, 
“Is LOS affected by age, sex, ethnicity, ASA classification, or 
reasons for admission?” The null hypothesis of our study is 
“LOS is not significantly affected by age, sex, ethnicity, ASA 
classification, or reasons for admission.”

II. Materials and Methods

This is a retrospective study over a 5-year period (January 
1, 2014 to December 31, 2018) of all in-patients managed by 
the Oral and Maxillofacial Surgery Department at Hospital 
Sultanah Nora Ismail, Batu Pahat, Johor in Malaysia. Our de-
partment is located in a government-funded, multi-specialty 
hospital in a small town in a southern state of Malaysia and 
serves a population of around 468,000 people. This study was 
approved in writing by the Medical Research & Ethics Com-
mittee, Ministry of Health Malaysia on 25 October 2019 (No. 

NMRR-19-341-46407 [IIR]). Because our study is retrospec-
tive, patient consent was not required. All procedures adhered 
to the ethical guidelines of the Declaration of Helsinki (2013).

Inclusion criteria:
(1) Admission for conditions requiring in-patient care un-

der the OMFS department
(2) Admission under another department but co-managed 

by the OMFS department
(3) Admission for elective surgery
Exclusion criteria:
(1) In-patients of other departments referred for conditions 

that did not necessitate in-patient care under the OMFS de-
partment (for example, dental caries, aphthous ulcer)

(2) Advanced oral cancer patients admitted for reasons 
other than an ablative procedure

The demographic data collected were age, sex, and ethnic-
ity. The ASA classification of the patients was also deter-
mined. The reasons for admission were oral maxillofacial 
infection, post-trauma stabilization (for example, fixation of 
a fracture site and wound care), facial bone fracture surgery, 
elective admissions for surgical management of benign or 
malignant lesions, dentoalveolar surgery, and other maxillo-
facial surgery. 

The primary variable in this study was the LOS, which 
was calculated as the number of days a patient resided in our 
facility from admission to discharge. For joint department 
management, LOS under our unit was counted from our first 
entry until the day the patient was discharged by our unit; the 
patient’s subsequent stay in the charge of another department 
was disregarded. The secondary variables were associations 
between LOS and patients’ age, sex, ethnicity, ASA classifi-
cation, and reasons for admission. Possible confounders were 
diagnosis by another department, which might delay recov-
ery, and patients’ socioeconomic status, which might cause 
early or delayed discharge due to financial constraints.

In-patients within the study period were identified from the 
patient registry. The details of these patients were obtained 
from their clinical records and tabulated using Microsoft 
Excel 2007 (Microsoft, Redmond, WA, USA). Data were 
collected in adherence with the Data Protection Act 1998 and 
Caldicott. 

Data analysis was done using IBM SPSS Statistics for 
Windows (ver. 20; IBM, Armonk, NY, USA). Continuous 
data are expressed as medians and interquartile ranges (IQRs) 
to accommodate skewed data. Categorical data are described 
as frequencies and percentages. Odds ratios (ORs) and their 
95% confidence intervals (CIs) were calculated using logistic 
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regressions to determine the associations between LOS and 
the demographic characteristics, ASA physical classifica-
tions, and reasons for admission. A P-value of less than 0.05 
was considered to be statistically significant.

III. Results

During the 5-year study period, we included 1,380 in-
patients from our public hospital. Table 1 shows a general 
overview of our study population. Other maxillofacial surger-
ies include salivary gland surgeries, paranasal sinus–related 
surgeries, biopsies, removal of infected plates, frenectomies, 
and bone recontouring and bone grafting procedures. Be-

nign lesions for surgical intervention comprised radicular 
cysts, 14 cases (41.2%); ameloblastoma, 5 cases (14.7%); 
dentigerous cysts, 4 cases (11.8%); residual radicular cysts, 
2 cases (5.9%); odontogenic keratocysts, 2 cases (5.9%); and 
hemangioma, 2 cases (5.9%); we had 1 case (2.9%) each of 
sebaceous cysts, giant cell granuloma, soft tissue ameloblas-
toma, calcifying cystic odontogenic tumor, and adenomatous 
odontogenic tumor. Malignant lesions for surgery comprise 2 
cases (25.0%) of lip squamous cell carcinoma (SCC), and 1 
case (12.5%) each of recurrent lip SCC, alveolar ridge SCC, 
recurrent alveolar ridge SCC, tongue SCC, skin SCC, and 
sebaceous carcinoma. The median LOS was 3 days, with an 
IQR of 2-4 days. 

Table 2 shows the types of trauma treated at our center that 
required in-patient care during the study period. Most fracture 
cases were treated with non-surgical interventions such as 
closed reduction with intermaxillary fixation or conservative 
management. 

Despite the presence of outliers and significant differences 
in ranges, the median LOS for all 5 years within the study 
period was consistently 3 days.(Fig. 1)

Facial bone fracture surgery and malignant lesion surgery 
had the longest median LOS of 4 days, and post-trauma sta-

Table 1. Demographic characteristics, reasons for admission, 
ASA classification, and length of stay (n=1,380)

Variable n (%)

Age group
   ≤20 yr 450 (32.6)
   21-40 yr 468 (33.9)
   41-60 yr 266 (19.3)
   >60 yr 196 (14.2)
Sex
   Male 941 (68.2)
   Female 439 (31.8)
Ethnicity
   Malay 1,166 (84.5)
   Chinese 185 (13.4)
   Indian 28 (2.0)
   Other 1 (0.1)
Reason for admission
   Infection 301 (21.8)
   Post-trauma stabilization 756 (54.8)
   Facial bone fracture surgery 92 (6.7)
   Benign lesion surgery 34 (2.5)
   Malignant lesion surgery 8 (0.6)
   Dentoalveolar surgery 148 (10.7)
   Other maxillofacial surgery 41 (3.0)
ASA physical status classification
   ASA I 935 (67.8)
   ASA II 319 (23.1)
   ASA III 121 (8.8)
   ASA IV 1 (0.1)
Length of stay (day) 3 [2-4]

(ASA: American Society of Anesthesiology)
Values are presented as number (%) or median [interquartile range 
25th-75th percentile].
Fo Yew Tan et al: Length of hospital stay among oral and maxillofacial patients: a retro-
spective study. J Korean Assoc Oral Maxillofac Surg 2021

Table 2. Types of trauma being treated in oral and maxillofacial surgery in-patients

Fracture Soft 
tissue injuryFrontal Orbital Nasal Zygoma Maxilla Mandible

Non-surgical intervention 25 149 37 314 93 119 61
Surgical intervention 0 18 4 27 37 74

Some in-patients sustained more than one traumatic injury.
Fo Yew Tan et al: Length of hospital stay among oral and maxillofacial patients: a retrospective study. J Korean Assoc Oral Maxillofac Surg 2021
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Fig. 1. Length of stay, by year.
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bilization had the shortest LOS of 2 days. All other reasons 
for admission listed in Table 1 had a median LOS of 3 days.

We used multiple logistic regressions to determine the as-
sociation between the demographic profiles, ASA classifica-
tion, and reason for admission and extended LOS, which we 
defined as an LOS longer than the reported median value of 3 
days. Extended LOS was significantly affected by sex, reason 
for admission, and ASA classification.(Table 3)

The association between demographic factors and ASA 
classification and LOS varied between groups of patients 
admitted for different reasons. In cases of maxillofacial in-
fection (Table 4), LOS was significantly affected by age and 
ASA classification. Among post-trauma stabilization patients 
(Table 5), a significant association was found between LOS 
and ethnicity and sex.

We found no significant association between demographic 
factors and ASA classification and LOS among admissions 
for facial bone fracture surgery or dentoalveolar surgery. In 
admissions for benign lesion surgery, malignant lesion sur-
gery, and other maxillofacial surgery, the sample size was 
insufficient to support a multiple logistic regression analysis.

IV. Discussion

LOS is an easily recorded parameter that can serve as an 
important indicator of the quality of care given to a patient. 
This study explored the LOS of patients admitted for differ-
ent reasons. Our department treats an average of 1,844 new 
patients every year, of which an average of 15% require hos-
pital admission each year. 

As a general overview, the LOS of the in-patients in our 
unit was 3 days, which is comparable to the study of Ferraro 
Bezerra et al.5, which presented a mean LOS of 2.94 days.

Our data analysis revealed that patient LOS differed based 
on the reason for admission. Patients admitted for a maxil-
lofacial infection had a median LOS of 3 days. Most patients 
with maxillofacial infections required surgical intervention in 
the form of incision and drainage during their hospital stay. 
In life-threatening cases such as impending airway embar-
rassment, patients are placed on an emergency list and will 
usually receive surgery within 6-12 hours. If they are coinci-
dental with an OMFS elective operation theatre slot (in the 
next 24 hours), they are slotted into the elective list. For less 
severe infections, such as those involving the primary spaces, 
incision and drainage under local anesthesia will be done 

Table 3. Association between length of stay and demographic profiles, ASA classification, and reasons for admission 

Length of stay Multiple logistic regression

≤3 days (n=1,007) >3 days (n=373) Adj. OR (95% CI) P-value

Age group 0.863
   ≤20 yr 336 (33.4) 114 (30.6) 1.00 -
   21-40 yr 345 (34.3) 123 (33.0) 0.95 (0.69, 1.30) 0.734
   41-60 yr 185 (18.4)  81 (21.7) 0.91 (0.62, 1.32) 0.613
   >60 yr 141 (14.0)  55 (14.7) 0.83 (0.53, 1.28) 0.395
Sex
   Male 657 (65.2) 284 (76.1) 1.58 (1.18, 2.12) 0.002
   Female 350 (34.8)  89 (23.9) 1.00 -
Ethnicity 0.281
   Malay 836 (83.0) 330 (88.5) 1.54 (1.00, 2.37) 0.051
   Chinese 152 (15.1)  33 (8.8) 1.00 -
   Indian  19 (1.9)   9 (2.4) 1.53 (0.59, 3.96) 0.384
   Other   0 (0)   1 (0.3) NA NA
Reason for admission <0.001
   Infection 200 (19.9) 101 (27.1) 1.00 -
   Post-trauma stabilization 553 (54.9) 203 (54.4) 0.74 (0.55, 1.01) 0.055
   Facial bone fracture surgery  41 (4.1)  51 (13.7) 2.37 (1.44, 3.87) 0.001
   Benign lesion surgery  29 (2.9)   5 (1.3) 0.38 (0.14, 1.03) 0.057
   Malignant lesion surgery   4 (0.4)   4 (1.1) 2.76 (0.66, 11.55) 0.165
   Dentoalveolar surgery 143 (14.2)   5 (1.3) 0.08 (0.03, 0.21) 0.000
   Other maxillofacial surgery  37 (3.7)   4 (1.1) 0.23 (0.08, 0.66) 0.007
ASA physical status classification 0.001
   ASA I      711 (70.6) 224 (60.1) 1.00 -
   ASA II 223 (22.1)  96 (25.7) 1.50 (1.09, 2.06) 0.013
   ASA III  70 (7.0)  51 (13.7) 2.30 (1.49, 3.58) 0.000
   ASA IV   1 (0.1)   0 (0) NA NA

(ASA: American Society of Anesthesiology, Adj.: adjusted, OR: odds ratio, CI: confidence interval, NA: applicable)
Values are presented as number (%) or Adj. OR (95% CI).
Fo Yew Tan et al: Length of hospital stay among oral and maxillofacial patients: a retrospective study. J Korean Assoc Oral Maxillofac Surg 2021
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once the patient is in the ward. Compared with other studies 
of maxillofacial infection, which reported a range of mean 
LOS from 3.86 to 18.4 days6-10, our patients had a shorter 
LOS. The rate of readmission for patients with maxillofacial 
infection in our center was 1%, which is comparable to the 
readmission rate of 0.4% reported among maxillofacial infec-
tion patients in another study11. The short LOS of patients 

admitted for maxillofacial infections in our study can be at-
tributed to the use of exogenous steroids as an adjunct in in-
dicated cases to alleviate infection-related symptoms and thus 
shorten hospital stay, as supported by Low et al.12 and Kent et 
al.13. However, conflicting studies have reported adverse ef-
fects from steroid use in infectious conditions14,15. Therefore, 
we recommend that further studies be done to validate the 

Table 4. Association between length of stay and demographic profiles and ASA physical classifications among patients admitted for max-
illofacial infections (n=301)

Length of stay Multiple logistic regression

≤3 days (n=200) >3 days (n=101) Adj. OR (95% CI) P-value

Age group 0.019
   ≤20 yr  68 (34.0) 14 (13.9) 1.00 -
   21-40 yr  80 (40.0) 36 (35.6) 2.25 (1.10, 4.63) 0.027
   41-60 yr  36 (18.0) 26 (25.7) 2.42 (1.06, 5.54) 0.036
   >60 yr  16 (8.0) 25 (24.8) 4.48 (1.69, 11.84) 0.003
Sex
   Male 109 (54.5) 65 (64.4) 1.48 (0.86, 2.55) 0.154
   Female  91 (45.5) 36 (35.6) 1.00 -
Ethnicity 0.563
   Malay 177 (88.5) 92 (91.1) 2.06 (0.77, 5.53) 0.153
   Chinese  19 (9.5)  8 (7.9) 1.00 -
   Indian   4 (2.0)  0 (0) NA NA
   Other   0 (0)  1 (1.0) NA NA
ASA physical status classification <0.001
   ASA I 143 (71.5) 42 (41.6) 1.00 -
   ASA II  39 (19.5) 24 (23.8) 1.75 (0.87, 3.49) 0.114
   ASA III  18 (9.0) 35 (34.7) 4.51 (2.15, 9.47) <0.001
   ASA IV   0 (0)  0 (0) NA NA

(ASA classification: American Society of Anesthesiology classification, Adj.: adjusted, OR: odds ratio, CI: confidence interval, NA: applicable)
Values are presented as number (%) or Adj. OR (95% CI).
Length of stay >3 days is coded as 1 (event of interest).
Fo Yew Tan et al: Length of hospital stay among oral and maxillofacial patients: a retrospective study. J Korean Assoc Oral Maxillofac Surg 2021

Table 5. Association between the length of stay and demographic profiles and ASA physical classification among patients admitted for 
post-trauma stabilization (n=756)

Length of stay Multiple logistic regression

≤3 days (n=553) >3 days (n=203) Adj. OR (95% CI) P-value

Age group 0.154
   ≤20 yr 149 (26.9) 72 (35.5) 1.00 -
   21-40 yr 167 (30.2) 64 (31.5) 0.83 (0.55, 1.25) 0.369
   41-60 yr 121 (21.9) 41 (20.2) 0.74 (0.45, 1.19) 0.215
   >60 yr 116 (21.0) 26 (12.8) 0.53 (0.30, 0.92) 0.023
Sex
   Male 399 (72.2) 164 (80.8) 1.65 (1.10, 2.47) 0.016
   Female 154 (27.8) 39 (19.2) 1.00 -
Ethnicity 0.019
   Malay 459 (83.0) 179 (88.2) 1.87 (1.05, 3.35) 0.035
   Chinese 87 (15.7) 16 (7.9) 1.00 -
   Indian 7 (1.3) 8 (3.9) 4.79 (1.49, 15.43) 0.009
   Other 0 (0) 0 (0) NA NA
ASA physical status classification 0.726
   ASA I 370 (66.9) 136 (67.0) 1.00 -
   ASA II 140 (25.3) 53 (26.1) 1.27 (0.85, 1.90) 0.252
   ASA III 40 (7.2) 12 (5.9) 1.11 (0.54, 2.26) 0.782
   ASA IV 1 (0.2) 0 (0) NA NA

(ASA classification: American Society of Anesthesiology classification, Adj.: adjusted, OR: odds ratio, CI: confidence interval, NA: applicable)
Values are presented as number (%) or Adj. OR (95% CI).
Length of stay >3 days is coded as 1 (event of interest).
Fo Yew Tan et al: Length of hospital stay among oral and maxillofacial patients: a retrospective study. J Korean Assoc Oral Maxillofac Surg 2021



J Korean Assoc Oral Maxillofac Surg 2021;47:25-33

30

use of steroids in infectious conditions. Exogenous steroids 
in infectious conditions should only be used with careful risk 
assessment and monitoring prior to administration. 

In trauma cases, we report LOS separately for post-trauma 
stabilization and facial bone fracture surgery because some 
patients require readmission for definitive treatment after the 
initial stabilization phase. That decision is supported by a 
Malaysian study that associated the need for multiple hospital 
admissions by maxillofacial trauma patients with the unavail-
ability of general anesthesia during the first admission16. In 
our setting, only certain severe trauma cases involving open 
fractures or active bleeding are intubated in the Emergency 
Department and taken almost immediately to surgery. Most 
fractures are stabilized with wiring or intermaxillary fixation 
during the initial post-trauma admission. Patients indicated 
for open reduction and internal fixation are usually placed on 
the elective list and readmitted later to receive their definitive 
surgical procedure. Elective OMFS operation theatre slots are 
available once a week. The mean time between the day when 
a patient is first seen and the day of operation is 10 days.

For comparison, we represented the LOS for maxillofacial 
trauma as the sum of the LOS for post-trauma stabilization 
and the LOS of facial bone fracture surgery. In that analysis, 
the LOS of maxillofacial trauma in-patients in our data was 
6 days, which is in keeping with a different Malaysian study 
that reported a mean LOS of 5.8 days16. Our results remain 
within the range of studies performed worldwide, where 
the mean LOS was reported to be between 2 days and 10.6 
days4,17-20.

The LOS following an admission for benign lesion sur-
geries, 3 days, is shorter than that in a Norwegian study 
that reported a mean LOS of 4.32 days for this category21. 
Similarly, the LOS following an admission for malignant le-
sion surgery in our unit was 4 days, which is shorter than the 
mean LOS of 4.8 days presented by an American study of 
such patients22. The shorter LOS for surgical management of 
benign and malignant lesions in our unit can be explained by 
the surgical complexity of our cases. As a secondary referral 
center, patients treated in our unit usually do not require ex-
tensive reconstruction procedures and thus have a rapid post-
operative recovery rate. 

With regard to elective admissions for dentoalveolar sur-
geries, our study showed an LOS of 3 days. However, a 
Brazilian study5 done in 2011 reported a mean LOS of 1.3 
days for a similar category of patients. That study noted that 
admissions for relatively simple dentoalveolar surgeries were 
usually discharged on the same day or the day after surgery, 

which likely reduced the LOS in that category5. Clearly, day 
surgeries can reduce LOS and in-patient costs, as supported 
by other studies23,24. During our study period (2013-2018), 
day surgeries were not provided by the anesthesiology de-
partment for oral maxillofacial surgery cases. As a result of 
our study finding that we had a significantly longer LOS than 
other centers for dentoalveolar surgeries, we introduced day 
surgeries in 2019.

Our multiple logistic regression analysis revealed a signifi-
cant association between LOS and the reason for admission, 
with admissions for facial bone fracture surgery showing a 
significantly higher OR for an extended LOS and admissions 
for dentoalveolar surgery and other surgeries having a sig-
nificantly lower OR for an extended LOS. Therefore, surgical 
complexity significantly affects the LOS, in agreement with 
Ferraro Bezerra et al.5.

Patients with ASA class 3 who were admitted for maxillo-
facial infections had a significantly higher OR for an extend-
ed LOS than patients in other ASA classes. Our results corre-
late with the findings of several other studies, which reported 
that the LOS of patients admitted for maxillofacial infections 
was significantly prolonged in those with pre-existing medi-
cal conditions6,10,25. The medical conditions that caused ASA 
class 3 in our population were usually poorly controlled dia-
betes mellitus and hypertension, which required longer LOS 
for stabilization.

We found that patients admitted for maxillofacial infections 
who were 21 years or older had a significantly higher OR for 
extended LOS than those aged 20 or younger. Similarly, a 
study of maxillofacial infections among Americans reported 
a positive association between an extended LOS and being 
age 18 years or older11. That same study found that all the pa-
tients younger than 18 were healthy, whereas only 35.8% of 
those 18 years or older had no comorbidities11. That finding 
supports our deduction that the shorter LOS in the younger 
population was due to a low incidence of chronic diseases 
and immunocompromised states among them.

The LOS for post-trauma stabilization was significantly 
associated with sex, with males having a higher OR for an 
extended LOS than females. Most maxillofacial trauma cases 
in our unit are caused by road traffic accidents involving 
motorcyclists because motorcycles are a common mode of 
transportation in Malaysia, especially among young males 
with low incomes. The severity of injuries sustained by mo-
torcyclists is usually high, as shown by a recent World Health 
Organization report that indicated that motorcyclists account 
for 59% of fatalities in road traffic accidents in Malaysia26. 



Length of hospital stay among oral and maxillofacial patients: a retrospective study

31

This, together with the high-risk activities of young men, 
contributes to their severe traumatic injuries and thus long 
LOS. 

The ethnicity of patients admitted for post-trauma stabili-
zation was also significantly associated with LOS. Patients 
of Malay and Indian ethnicity showed a significantly higher 
OR for extended LOS than Chinese patients. This finding 
can likely be attributed to the geographical distributions of 
patients of different ethnicities; logistic issues can delay the 
time of discharge for patients who live far from the hospital. 
Nevertheless, future research is needed to accurately deter-
mine the specific reasons for the significant association be-
tween LOS and ethnicity.

Clinical decisions about discharging patients from the 
hospital are made using a combination of the surgeon’s clini-
cal judgment and established discharge criteria, which differ 
with the reasons for admission. During the study period, all 
patients were treated by the same surgeon. For patients ad-
mitted for facial bone fracture surgery, benign lesion surgery, 
malignant lesion surgery, dentoalveolar surgery, and other 
maxillofacial surgery under general anesthesia, the decision 
to discharge was made by the surgeon based on the discharge 
criteria adopted by our department: the post-anesthesia recov-
ery (PAR) score and the modified PAR score27. Those criteria 
were supplemented by input from the anesthesiology depart-
ment. The PAR score and modified PAR score are reliable 
sets of discharge criteria that are commonly used in OMFS 
centers28. The discharge criteria for patients admitted for 
post-trauma stabilization are set based on the aim of stabiliz-
ing injuries resulting from trauma, i.e., achieving hemostasis 
for soft tissue injuries, restoring acceptable occlusion, and 
temporarily fixing fracture segments to achieve reasonable 
pain control and feeding. Similar practices are used in other 
Malaysian OMFS departments16. The discharge criteria for 
patients with maxillofacial infections at our center are similar 
to those proposed by Vytla and Gebauer29 in 2017: clinical 
improvement of swelling and trismus, 24 hours with no fur-
ther drainage, afebrile for 24 hours, stable vital signs within 
the normal range, improving oral intake and declining pain 
scores, declining white cell counts and C-reactive protein lev-
els, and confirmation that the isolated organism is sensitive to 
the antibiotics used.

From an economic standpoint, the ward charges in a gov-
ernment-funded hospital in Malaysia are about USD 28 per 
night, with approximately 98% or USD 27.5 of that amount 
being subsidized by the Malaysian government; therefore, 
overlong LOS results in a significant burden on the public 

health sector30. When we introduced day surgeries, the reduc-
tion in LOS from 3 days to 1 day effectively cut the inpatient 
cost by more than USD 55 per patient. Therefore, the results 
of this study provide insight into ways to better use public 
health resources, which rationalizes the importance of con-
ducting similar studies in different healthcare settings to en-
sure a more economical distribution of resources. 

Furthermore, clinicians can use the results of this study to 
estimate the LOS of patients from factors such as their ASA 
classification or their reason for admission. Consequently, 
these data enable an accurate allocation of hospital facilities 
such as beds in wards and operation theatre slots, resulting in 
optimized resource utilization.

Our data on LOS following surgical procedures is limited 
to the types of surgeries performed in our center. Major sur-
geries such as free flap reconstructions are not done in our 
unit. Therefore, LOS measured from our data will probably 
not be reproducible by larger OMFS centers that perform 
major head and neck surgeries. Another limitation is our 
limited sample size in certain in-patient categories, such as 
patients with benign or malignant lesions, which means that 
our results might not be generalizable to the entire popula-
tion. We have also identified certain confounding variables. 
For example, co-existing injuries such as cervical injuries can 
delay the acquisition of images that require head manipula-
tion, causing delays in diagnosis and definitive treatment and 
affecting the LOS31. Apart from that, patients’ socioeconomic 
status can result in early or delayed discharge due to financial 
constraints.

In terms of future research directions, we hope that similar 
studies on LOS in OMFS departments will be carried out 
worldwide, particularly in centers that specialize in major 
head and neck surgeries, to provide LOS data for the patients 
who undergo those procedures. Similar studies should also 
be conducted in the OMFS departments of private institutes 
to assess whether variations in LOS exist between hospitals 
that receive different healthcare funding. Furthermore, mul-
ticenter studies within a region could provide larger sample 
sizes, thus improving the generalizability of the data. Pro-
spective studies that produce higher levels of evidence could 
also be conducted to assess the association between the LOS 
of OMFS patients and factors such as the ASA classification.

Patients with uncontrolled medical conditions who are 
admitted for maxillofacial infections often require in-patient 
stabilization of their chronic diseases, resulting in prolonged 
LOS. Better control of comorbidities by primary healthcare 
providers at the community level could avoid the need for 
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such stabilization and shorten their LOS.
Looking forward, we suggest the practicality of introduc-

ing a prospective payment method using diagnosis-related 
groups, in which payments are set according to the estimated 
cost of hospital care for different diagnoses prior to service 
provision2. This method has been introduced in several Euro-
pean countries and has been proven to reduce LOS in Swit-
zerland2.

The provision of more operating theatre slots and anes-
thetic services during the acute phase of maxillofacial trauma 
could prevent the need for a second admission for an elective 
surgical intervention for those patients. The introduction of 
more day services in ambulatory care centers could also re-
duce the need for hospital beds for maxillofacial surgery.

V. Conclusion

The median LOS reported in this study was 3 days, with 
an interquartile range of 2-4 days. LOS was significantly af-
fected by sex, ethnicity, age, reason for admission, and ASA 
classification, which rejects our null hypothesis.
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