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Abstract

Background Trauma care is one of the most expensive medical procedures that is significantly affected by factors
like insurance status. Providing medical care to injured patients has a significant impact on patients' prognosis. This
study examined whether insurance status was associated with different outcomes, including hospital length of stay
(HLOS), mortality, and Intensive Care Unit (ICU) admission.

Methods This prospective study analyzed the data of traumatized patients who had been registered in the National
Trauma Registry of Iran (NTRI), and hospitalized at Sina Hospital, Tehran, Iran, from March 22, 2016, to February 8, 2021.
Given the type of insurance, the insured patients were classified as basic, road traffic, and foreign nationality. The
outcomes of in-hospital death, ICU admission, and HLOS between insured and uninsured patients, and then different
insurance statuses, were compared using regression models.

Result A total of 5014 patients were included in the study. 49% of patients (n=2458) had road traffic insurance,
35.2% (n=1766) basic insurance, 10.5% (n=>528) were uninsured, and 5.2% (n=262) had foreign nationality insurance.
The mean age of patients with basic, road traffic insurance, foreign nationality, and uninsured patients was 45.2
(SD=223),37.8(SD=15.8),27.8 (SD=13.3),and 324 (SD=11.9) years, respectively. There was a statistically significant
association between insurance status and mean age. Based on these results, the mean age of patients with basic
insurance was higher than other groups (p <0.001). Additionally, 85.6% of the patients were male, with male to female
ratio of 9.64 in road traffic insurance, 2.99 in basic insurance, 14.4 in foreign nationality, and 16 in uninsured patients.
There was no statistically significant difference between in-hospital mortality in insured and uninsured patients, 98
(2.3%) vs. 12 (2.3%), respectively. The odds of in-hospital mortality in uninsured patients were 1.04 times the odds of
in-hospital death in insured patients [Crude OR: 1.04, 95%Cl: 0.58 to 1.90]. Multiple logistic regression showed that
after adjusting for age, sex, ISS, and Cause of trauma, the odds of in-hospital death in uninsured patients were 2.97
times the odds of in-hospital death in insured patients [adjusted OR: 2.97, 95%Cl: 1.43 to 6.21].

*Correspondence:
Vali Baigi
v-baigi@sina.tums.ac.ir

Full list of author information is available at the end of the article

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://orcid.org/0000-0001-7347-8767
http://orcid.org/0000-0003-1882-7340
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-023-09369-9&domain=pdf&date_stamp=2023-4-21

Isazadehfar et al. BMC Health Services Research (2023) 23:392

Page 2 of 8

Conclusion This study shows that having insurance can change the ICU admission, death, and HLOS in traumatized
patients. The results of this study can provide essential data for national health policy for minimizing the disparities
among different insurance statuses and proper use of medical resources.

Keywords Insurance coverage, Trauma, Outcome, Admission, Length of stay

Background

Trauma is a major international health problem that
causes more than 5 million deaths annually, roughly
equivalent to deaths from certain infectious diseases such
as tuberculosis, AIDS, and malaria [1]. More than 1.2 mil-
lion fatal injuries happen on the world’s roads every year
[2]. Although trauma is a significant cause of mortality
and morbidity in developed and developing countries,
more than 90% of injury deaths happen in low- and mid-
dle-income countries (LMICs) [1, 3]. Trauma injuries are
among the top 10 causes of death worldwide [4]. Nota-
bly, some researchers predict that death from trauma will
increase to the fourth leading cause of death by 2030 [5].
According to the GBD study for the year 2019, Iran had
the highest mortality rate from road traffic accidents, and
its death ranked second among all countries, and the per-
cent change from 2009 to 2019 was 24.5% [6]. The cost of
road traffic accidents in Iran is about 2% of GNP per year
[7].

After cardiovascular diseases, trauma care is one of
the most expensive medical procedures [8]. These mea-
sures include hospitalization, stay in the intensive care
unit (ICU), and paraclinical and surgical procedures to
diagnose and treat trauma patients. The Hospital Length
of Stay (HLOS) is a qualitative factor in evaluating hos-
pital care and physician performance [9]. Many clini-
cal and nonclinical factors significantly influence HLOS
[10]. However, injury severity score, comorbidities,
and trauma mechanism are associated with HLOS and
patient outcomes [11, 12].

Some previous studies have identified that injury sever-
ity and insurance-type factors act as predictors of length
of staying for injuries [13, 14]. The relationship between
HLOS and insurance status in trauma patients is equivo-
cal. Some old studies have indicated no relationship or
increased HLOS in uninsured patients [15]. However,
some studies demonstrated that uninsured patients had
significantly shorter hospital lengths of stay than insured
patients [10, 16, 17]. According to the existing rules in
Iran, all hospitalized injured patients due to traffic acci-
dents are included in a particular type of insurance called
road traffic insurance, in which all of their costs will be
free of charge during the hospitalization. Moreover, all
people of foreign nationality who reside in Iran can use
specific health insurance called foreign nationality.

Hospital payment status is an essential factor in receiv-
ing health care. Consequently, the outcome of patients,
such as mortality and even admission to the ICU, if

needed, can be affected by the patient’s insurance sta-
tus [18]. Previous studies have shown that the ICU stay
in uninsured patients is shorter than in insured patients
[19]. Some studies also emphasize the higher mortality
rate of uninsured patients than insured patients [19, 20].
According to some studies, uninsured patients are less
likely to receive an operation and have a poor quality of
hospital care, leading to worse health outcomes and more
mortality [20]. These findings require further investiga-
tion to characterize whether the insurance status can lead
to differences in the quality of hospital care for trauma
patients.

We hypothesized that insurance status would affect
HLOS, admission to ICU, diagnostic and therapeutic
procedures, and mortality in injured patients using the
National Trauma Registry of Iran (NTRI) data.

Methods

Research design and participants

The present study is a cohort study that analyzed the data
of the NTRI performed at Sina hospital in Tehran, from
March 22, 2016, to February 8, 2021. NTRI is designed
as a hospital-based multi-center registration center [21].
This center’s patient data is classified into ten groups
based on 109 variables [22].

All trauma patients with one or more traumatic injuries
admitted to Sina Hospital (according to the 10th edition
of the International Classification of Diseases (ICD-10))
were included. The other inclusion criteria were: hospi-
tal stays longer than 24 h, death after injury, or transfers
from ICUs of other hospitals.

Data collection and procedure

The insured patients were grouped by their payment sta-
tus into one of the following insurance groups: road traf-
fic, basic, and foreign nationality.

The main dependent variables were the length of stay
(HLOS) in the hospital and trauma outcome. The inde-
pendent variables were the demographic characteristics
of the participants (including sex, age, education, and
marriage status), type and mechanism of injury, and
insurance status. Also, Injury Severity Score (ISS), sur-
gery, and diagnostic and therapeutic procedure were
used as independent variables to indicate the patient’s
medical condition Death and ICU admission were con-
sidered as other outcomes of trauma.

In the registry, three approaches were applied to collect
data. Data related to age, sex, marital status, education,
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cause of injury, and transport mode were collected
through interviews with the patient or the patient’s com-
panion. GCS is extracted from the medical records. ISS,
ICU admission, hospital length of stay, and patient out-
come, including hospital death or discharge, discharge
date, and insurance status, were also extracted from
the hospital information system (HIS). Two dedicated
nurses (registrar) performed this process. After filling
out checklists by the registrars, they were uploaded to the
web-based portal of NTRI. One trained supervisor (phy-
sician) evaluated data quality regarding integrity, consis-
tency, and accuracy. [21]

The patients’ ICD-10 codes were converted to the AIS
injury scale in the next step. Furthermore, the severity
of the injury was calculated according to the ISS criteria.
Each AIS code is a 7-digit number that the 6-digit iden-
tifier before the decimal number indicates the type of
damage (Pre-dot code), and the right digit indicates the
AIS severity score (Post-dot code). Values have a range
of 3-75. Injuries to each part of the body were given a
separate score of 1 (minor) to 6 (mortal). ISS was calcu-
lated using the three most severely injured areas, squar-
ing each number for these values, and adding the results.
Each area with mortal injury (six) received a score of 75
as the maximum value [23].

Statistical analysis

Nominal and categorical variables were described as fre-
quencies and percentages. Normally distributed variables
were described by meantstandard deviation. The non-
normal distributed data were presented as the median
and interquartile range (IQR). The association between
insurance status and the categorical or nominal variables
was assessed using the chi-square test. Also, ANOVA
and Kruskal-Wallis test were used to compare quan-
titative variables between different insurance statuses.
Post hoc analyses were conducted using Bonferroni’s
test. Univariable logistic regression models were used to
assess the association between the type of insurance and
dichotomous outcomes (ICU admission and death). In
the next steps, this association was adjusted for poten-
tial confounders using multiple logistic regression. Also,
the association between the type of insurance and HLOS
was assessed by univariable and multiple quantile regres-
sion models. In the multiple regression model, we used
the likelihood ratio test for variable selection. P<0.05 was
considered statistically significant. Statistical analyses
were performed using the STATA software version 15.0
(Stata Corp, College Station, TX, USA).

Results

The total number of included patients was 5014. The
mean agetSD of the participants was 39.3+£18.6 years
(ranging from 2 to 90). The mean age of individuals in
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different insurance groups was statistically significant.
According to these results, the mean age of patients with
basic insurance (45.2+22.3) was significantly higher than
other study groups, and patients with foreign nationality
(27.81+13.3) were significantly younger than other groups.
86% of patients (n=4293) were men, 55% (n=2774) were
married, and 51% (n=2547 cases) of cases were due to
traffic accidents. Of them, 49% (n=2458) had road traf-
fic insurance, 35.2% (n=1766) basic insurance, 10.5%
(n=528) were uninsured, and 5.2% (n=262) had foreign
nationality insurance. 63% (n=3143) of the patients were
employed. Based on the insurance status, participants’
demographic characteristics were presented in Table 1.
The mean years of education between payment groups
were significantly different (p <0.001).

Table 2 shows the difference between the number of
services provided in the hospital to uninsured patients
and all the health insurance groups. The surgical inter-
vention percentage of all trauma patients was 81%
(n=4061), similar between groups (p=0.96). There were
statistically significant differences between the groups
based on performing diagnostic procedures, including
radiography, ultrasonography, and electrocardiography
(ECQ). The percentage utilization of ECG (P<0.001) and
ultrasonography (P=0.02), as well as the proportion of
fixation (P<0.001), were higher in insured patients than
uninsured patients. However, performing radiography
was more in uninsured patients than insured patients
(P=0.004) (Table 2).

Table 3 shows the difference between the injury ISS,
GCS, and the cause of trauma in insured and uninsured
patients. According to these results, the proportion of
ISS>9 in insured patients was higher than in uninsured
patients (16.9% vs. 7.0%, p<0.001).

Crude death rates were 2.3% and 2.3% for insured and
uninsured patients, respectively (P=0.89). The odds of
in-hospital death in uninsured patients were 1.04 times
the odds of in-hospital death in insured patients [Crude
OR: 1.04, 95%ClI: 0.58 to 1.90]. Multiple logistic regres-
sion showed that after adjusting for age, sex, ISS, and
Cause of trauma, the odds of in-hospital death in unin-
sured patients were 2.97 times the odds of in-hospital
death in insured patients [adjusted OR: 2.97, 95%CI: 1.43
to 6.21] (Table 4). Also, after adjusting for age, sex, ISS,
and Cause of trauma, the odds of in-hospital death in
foreign patients were 3.63 times the odds of in-hospital
death in the road traffic insurance group [adjusted OR:
3.63, 95%CI: 1.49 to 8.84] (Table 4).

The percentage of ICU admission in the uninsured
group was 10.8% and in the insured group was 16.2%.
In other words, the odds of ICU admission in uninsured
patients was 0.63 times that in insured patients [OR: 0.63,
95%CI: 0.47 to 0.84, p<0.001). However, after adjust-
ing for age, sex, ISS, and cause of trauma as potential
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Table 1 Baseline Characteristics of the patients according to the insurance type. N (%), (N=5014)

Road traffic  Basic Foreign nationality =~ Uninsured p-value Pairwise comparison

(n=2458) (n=1766) (n=262) (n=528)
Age, mean = SD, (year) 378+158 452+223 278+133 324+119 <0.001 B>R B>U B>FR>UR>FU>F
Sex <0.001
Male 2227 (51.9) 1324 (30.8) 245 (5.7) 497 (11.6)
Female 231 (32.0) 442 (61.3) 17 (24) 31(4.3)
Education, mean +SD (year) 89+4.1 77+48 29+38 95+36 <0.001 R>B,R>F

U>R U>B,U>FB>F

Marital status <0.001
Married 1429 (51.5) 1012 (36.5) 108 (3.9) 225(8.1)
Single 916 (47.7) 587 (30.6) 141 (7.3) 275 (14.3)
Divorced 113 (35.2) 167 (52.0) 13 (4.0) 28(8.7)
Nationality <0.001
Iranian 2356 (50.8) 1760 (37.9) 0(0.0) 521(11.3)
Non-Iranian 102 (27.6) 6(1.6) 262 (68.9) 7(1.9)
Job status <0.001
Employed 1730 (55.0) 841 (26.8) 202 (6.4) 370(11.8)
Housekeeper 144 (28.7) 328 (65.5) 15 (3.0) 14 (2.8)
Retired 102 (43.0) 126 (53.2) 0(0.0) 9(38)
student 144 (42.5) 115(33.9) 14 (4.1) 66 (19.5)
Unemployed 150 (44.0) 146 (42.8) 15 (4.4) 30(8.8)
Others 188 (41.5) 210 (46.4) 39(8.6)

R: Road traffic insurance, B: Basic insurance, F: Foreign nationality insurance, U: Uninsured

Table 2 Diagnostic and therapeutic procedures taken by trauma
patients according to insurance status (n=5014)

Procedure Insured Uninsured Total p-value
(n=4486) (n=528) (n=5014)

Radiography 3383 (754) 428(81.1) 3811(76.0) 0.004
Fixation 1491 (332) 60(114) 1551(309) <0.001
ECG 401 (8.9) 19 (3.6) 420 (84) <0.001
Surgery 3633(81.0) 428(81.1) 4061(81.0) 0.96
MRI 201 (4.9) 16 (3.0) 217 (4.3) 0.12
Ultrasonography 1205 (26.9) 117 (22.2) 1322 (264) 0.02
Angiography 1902 (42.4)  229(434) 2131(425) 0.67

Table 3 cause of trauma, ISS and GCS of trauma patient by

insurance status (n=5014)
Insured Uninsured p-value
(n=4486) (n=528)
ISS <0.001
<9 3729 (83.1) 491 (93.0)
>9 757 (16.9) 37(7.0)
GCS 0.85
13t0 15 4308 (98.1) 508 (98.4)
9to0 12 33(0.8) 3(0.6)
3t08 50 (1.1) 5(1.0)
Missing 95 12
Cause of trauma <0.001
Road traffic crashes 2949 (55.6) 53(10.0)
Fall 1075 (24.0) 61(11.6)
Stab/cut 666 (14.8) 322 (66.0)
Blunt 174 (3.9) 23(10.0)
Others 77 (1.7) 39(74)

confounders, no statistically significant difference was
observed between the two groups [OR: 0.92, 95%CI: 0.66
to 1.28, p<0.18) (Table 4).

The median (IQR) HLOS was 127.5 (126.0) hours
among the insured patients, while in uninsured patient’s
median (IQR) HLOS was 92.5 (88.5) hours. Univariable
quintile regression showed that the median of HLOS
in uninsured patients was 35 h. less than the median
of HLOS in insured patients (Estimate: -35, 95%CI:
-43.9 to -26.1). Multiple quintile regression showed
that adjusted for age, sex, ISS, and cause of trauma, the
median of HLOS in uninsured patients was 22 h. less
than the median of HLOS in insured patients (Estimate:
-22, 95%CI: -31.1 to -12.9) (Table 5). Also, adjusted for
age, sex, ISS, and cause of trauma, the median of HLOS
in patients with basic insurance was 19.3 h. less than the
median of HLOS in patients with road traffic insurance
(Estimate: -19.3, 95%CI: -26.6 to -11.8).

Discussion

This study analyzed the factors associated with HLOS for
trauma patients based on insurance status using NTRI
data. The findings demonstrated significant differences in
HLOS according to insurance status in trauma patients.
Also, adjusted for age, sex, ISS, and Cause of trauma,
the odds of in-hospital death in uninsured patients were
higher than the odds of in-hospital death in insured
patients. The median of HLOS in uninsured patients was
22 h. less than the median of HLOS in insured patients.
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Table 4 Clinical Outcomes of Trauma Patients by Insurance status and type of insurance (N=5014)
N (%) Crude OR (95% Cl) Adjusted® OR (95% Cl)
Death Insurance status
Insured 98 (2.3) 1 1
Uninsured 12 (2.3) 1.04 (0.58 to 1.90) 2.97 (1.43t0 6.21)"
Type of Insurance
Road traffic 41 (1.7) 1 1
Basic 49 (2.8) 1.68 (1.11 to 2.56) 0.68 (0.37 to 1.24)
Foreign nationality 8(3.1) 1.85 (0.86 to 4.00) 3.63 (1.49t0 8.84)
Uninsured 12(2.3) 1.37(0.71t0 2.62) 3.08 (1.43 to 6.65)
ICU admission Insurance status
Insured 775(16.2) 1 1
Uninsured 57 (10.8) 0.63 (0.47 to 0.84) 0.92 (0.66 to 1.28)
Type of Insurance
Road traffic 395 (16.1) 1 1
Basic 280 (15.9) 0.98 (0.83 to 1.16) 0.63 (0.50 to 0.79)
Foreign nationality 50 (19.1) 1.23(0.89t0 1.71) 146 (0.98 t0 2.18)
Uninsured 57 (10.8) 0.63 (0.47 to 0.85) 0.81(0.58t0 1.14)

a: adjusted for Age, Sex, ISS, Cause of trauma
*Bold indicates p<0.05

Table 5 Hospital Length of Stay by Insurance status and type of insurance (N=5014)

Median (IQR) Estimate (95% Cl) Adjusted?® estimate (95% Cl)

HLOS Insurance status

Insured 127.5(126.0) - -

Uninsured 92.5(88.5) -35(-43.9t0-26.1)" -22(-31.1t0-12.9)

Type of Insurance

Road traffic 134.0(125.2) -

Basic 119.5(122.0) -14 (-20.2t0 -7.8) -19.3 (-26.6 t0 -11.8)

Foreign nationality 115.5 (130.5) -18 (-30.9 to -5.1) -6.2 (-21.31t089)

Uninsured 92.5(88.5) -41 (-50.3t0 -31.6) -29.2 (-39.9 to -18.45)

a: adjusted for Age, Sex, ISS, Cause of trauma
*Bold indicates p<0.05

A recent study measured the length of hospital stay
as a quality indicator of health care and proportionated
costs. The average HLOS was reported for five days,
which was almost in accord with others in the literature
[24, 25]. However, the mean HLOS in some articles was
lower than our result [26]. In contrast, previous studies
showed that [10, 27] the average HLOS was longer than
the current study. The discrepancy can be considered due
to the different management, mechanisms, and the sever-
ity of the injury. Our study found that uninsured patients
remained in hospitals shorter than insured patients. This
result is consistent with evidence [16] that demonstrated
that uninsured patients had significantly shorter HLOS
than privately and publicly insured patients. Similar find-
ings also were found in other studies done by Gardner
R [13] and Conner KA [14]. We also found that unin-
sured patients remained in ICU for a significantly shorter
length of time than insured patients. A study conducted
among trauma patients in Arizona State showed that the
overall and ICU HLOS in the hospital was significantly
shorter in self—pay patients than in insured patients. [19]

The findings of our study were consistent with the pre-
vious studies [10, 16, 17] that showed that the average
HLOS increases with increasing ISS severity. Although
the increased length of hospital stay seems rational in
terms of disease severity, this increase was also sig-
nificantly different between different payment groups,
according to the results of our data analysis. In contrast,
previous study [27] showed that HLOS has no signifi-
cant difference among patients with a severe (ISS>16)
or more critical (ISS 41-75) injury. Therefore, severely
injured patients receive sufficient treatment to allevi-
ate their health problems, despite the type of health
insurance.

Comparison in the present study in different insur-
ance groups has a series of confounding factors. In other
words, it is not just the payment method that affects
mortality; there are other factors. Therefore, we made
this comparison in different layers of trauma sever-
ity because the severity of the injury is one of the most
important determinants of mortality. However, we used
multiple regression models to adjust potential measured
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confounders. Due to the significant difference in the
age distribution of patients in our data analysis and the
higher average age of patients in insured patients, a lon-
ger length of stay in this group can be attributed to older
patients and perhaps individual comorbidities [28]. Some
studies have mentioned that different comorbidities such
as pulmonary and neurologic diseases [29] and hyperten-
sion, peptic ulcer disease, and alcohol abuse [30] could
influence the HLOS of trauma patients.

Another factor influencing the duration of hospital stay
is undergoing therapeutic and diagnostic procedures for
trauma patients, which can naturally extend the length
of stay [26, 30]. The results of our study showed that the
percentage of those who undergo surgery was not dif-
ferent among in payment groups. However, the proce-
dures such as ECG, sonography, and fixation in insured
patients were higher than in uninsured patients. Con-
versely, radiography was used more in uninsured than
insured patients. This discrepancy can affect the out-
come of uninsured patients because it may be challeng-
ing to diagnose injury in uninsured patients. Uninsured
patients are less likely to receive appropriate health care
due to the high costs associated with their treatments, as
shown in previous studies [18, 31, 32]. Consequently, the
health outcomes of these patients are worse, and they are
more likely to suffer mortality than insured patients. [33,
34].

Insurance systems have various financial protection
for diverse medical conditions. This protection provides
more healthcare resources such as longer HLOS, para-
clinical procedures, and other inpatient care for insured
patients [35]. The lower services coverage could elevate
out-of-pocket charges in uninsured patients, influencing
their decision for treatment choices and treatment time,
finally affecting the patient’s prognosis [36]. In our find-
ings, although the mortality in uninsured patients com-
pared to insured patients was more significant, even after
controlling for ISS, this difference was not statistically
significant. However, we must keep in mind that due to
limited data, it cannot be concluded that insured people
have better health outcomes or have access to better
quality trauma-related care.

Our results suggested that the basic insurance group
has significantly higher in-hospital mortality than
patients with road traffic insurance. The reason may
be due to the higher mean age of this group of patients
compared to the other two groups. One possible expla-
nation for these disparities in health outcomes across
health insurance groups may be differences in govern-
ment funding in various insurance systems [18]. We also
found that the road traffic insurance group had longer
HLOS than the two other groups; this was probably due
to a large number of patients with more severe trauma
(ISS=9) in this group of patients.
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The strength of this study is using the NTRI as a rep-
resentative, accurate significant data source of trauma
patients, which analyzes data at different time intervals
and has been refined by experts. There are several limita-
tions to this study. First, we could not be able to account
for pre-existing comorbidities of the patients. Second, the
NTRI was a hospital-based project, which might not be
a comprehensive representative for trauma patients in
the general population. Finally, there might be uninsured
patients or even patients with basic insurance covered
by this insurance in the road traffic group because they
had an accident. Therefore, these limitations should be
noticed when interpreting and popularizing the results of
this study.

Nonetheless, our results draw attention to disparities
in care for traumatic injuries among uninsured patients
compared to insured ones. Therefore, this study under-
lines the importance of systematically recording infor-
mation on all comorbid conditions in trauma registries.
Future research studies should investigate the effect of
comorbidity on different trauma outcomes. Also, future
research is necessary to adjust HLOS for clinical and
nonclinical factors for using it as a valid outcome mea-
sure. In future studies, focusing on pre and post-hospital
information is warranted.

Conclusion

This study indicates that insurance status strongly affects
post-trauma HLOS, even after adjusting for the effects of
known covariates such as ISS, suggesting that health care
costs impact medical care utilization. Uninsured patients
were discharged earlier and had poorer health outcomes
consistent with previous literature. Therefore, it is neces-
sary to consider appropriate strategies and interventions
for patients’ management during hospitalization.
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