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Background: Prolong hospitalization after a stroke is associated with increased cost, higher risk of 
complications, and adverse effects. 

Objectives: The purpose of this study was to determine the length of stay and its related factors 
among stroke patients admitted to one of the educational and therapeutic centers in the north of Iran.

Materials & Methods: In this descriptive-analytic study, 253 stroke patients admitted to an 
academic hospital affiliated to Guilan University of Medical Sciences were enrolled during 2016-
2017. Their socio-demographic characteristics and medical records associated with their admission 
were collected. A linear regression model was used to estimate the adjusted risk factors in predicting 
the duration of hospitalization in SPSS 21.

Results: The Mean±SD duration of hospitalization in stroke patients was 5.6±2.1 days (range 2-12 
days). The multivariate regression model indicated that the unemployed versus the self-employed 
subjects (β=0.74), hemorrhagic versus the ischemic stroke (β=0.84), strokes with moderate 
volume (β=0.61) and large volume (β=1.22) compared to small volume, infectious complications, 
and certain physicians had an independent and significant association with increased duration of 
hospital stay.

Conclusion: Assessing the duration of hospitalization and identifying its potential predictors can be 
useful in the proper use of the resources and discharge of patients with stroke.
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Introduction

troke is defined as the onset of focal neuro-
logical symptoms or decreased conscious-
ness which takes more than 24 hours or 
could be fatal [1]. Stroke is the fifth cause 
of death after heart disease, cancer, chronic 

respiratory illnesses, and unpredictable injuries; it is also 
one of the most important causes of disability in the world 
[2]. Annually about 16 million new strokes occur in the 
world. Two-thirds of these cases occur in poor countries or 
in a modest economic situation [3]. Around 125000 people 
in the UK suffer from stroke and 40000 of them die [4]. Al-
though stroke does not necessarily end in death, it can lead 
to severe neurological defects for the patient and generates 
a lot of expenses for treatment and rehabilitation [5].

Stroke recovery starts from the earliest days and lasts 
for a long time. Caring for patients with stroke has a 
significant financial burden [6]. Increasing the length of 
hospitalization can lead to increased hospital care costs, 
increased hospitalization complications, and higher 
mortality rate and adverse outcomes [7]. The desired 
outcome depends on the diagnosis and treatment in the 
acute phase, therapeutic interventions for the prevention 
of stroke recurrence, rehabilitation during initial stroke 
phase and scheduled discharge. Hospital costs for stroke 
patients account for a large portion of total costs over 
the first 12 months after stroke [8]. Therapeutic interven-
tions are planned to reduce the Length of Stay (LOS) of 
the patients and reduction of the costs [9].

It is necessary to identify the factors affecting LOS 
in stroke patients, in order to select the appropriate re-
habilitation targets and planning for discharge [8]. The 
average LOS may be predicted by some parameters 
such as demographic characteristics, severity of stroke, 
and associated diseases [10]. According to Martin and 
Smith’s study, patient’s demographic characteristics and 
hospital features are two main determinants of hospi-
talization [11]. In terms of demographic characteristics, 
patients’ LOS in a hospital varies according to patient’s 
age and type of disease [12]. Among the hospital charac-
teristics, the hospital care service can affect the LOS of 
the patients [13]. Patients and their families, health care 
workers, hospital managers, and health care systems are 
increasingly interested in predicting the length of hos-
pitalization to obtain useful information about patient’s 
prognosis [6].

Of course, the relationship between the LOS and the 
quality of health care is not straight forward. Longer 
hospitalization is not necessarily associated with better 
quality care. Both quality and non-quality health care 
services may have the same length of stay. It is more 
likely that the duration of hospitalization with the quality 
of health care will have a “U” shape association. LOS, 
longer or shorter than the optimum, can reduce the qual-
ity of care. The suitable length of hospitalization in the 
particular circumstances has a range that depends on 
supply and demand factors, such as needs of each patient 
or the availability of related social services. 

Community-based care in industrial societies has reduced 
the role of the hospital. The duration of hospitalization 
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Highlights 

● Prolong hospitalization after a stroke is associated with increased cost, higher risk of complications, and adverse effects.

● Predictors are prolonged hospitalization are job (unemployed), type of stroke (hemorrhagic), stroke volume (mod-
erate, large), physician, and infectious complications.

Plain Language Summary 

Stroke is caused by obstruction of blood vessels or bleeding in the brain. Prolonged length of stay (LOS) in the hos-
pital following stroke rises health care costs, risk of catching hospital-acquired infections, and in-hospital death which 
is the worse outcome. Therefore, factors affecting LOS in stroke patients should be identified to select the appropriate 
rehabilitation targets and plan for on-time patient’s discharge. In this study, we studied 253 stroke patients admitted 
to an academic hospital affiliated to Guilan University of Medical Sciences. We found that some factors such as un-
employment, hemorrhagic stroke, moderate and large volume stroke, infectious complications, and the responsible 
therapist had significant associations with longer LOS. These findings can improve planning, providing, and reducing 
the cost of care.
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should not be reduced without considering the appropriate 
care and treatment pattern. Guaranteeing appropriate care 
and treatment patterns for the quality of health care is very 
important [13]. This study was conducted to identify the 
effective factors on LOS in stroke patients.

Materials and Methods

This is a descriptive-analytic study and The study 
population were stroke patients admitted to a teaching 
hospital affiliated with GUMS during 2016-2017. The 
study inclusion criteria were confirmation of patients’ 
stroke based on the diagnosis of neurologist and neuro-
imaging specialist and the completeness of their medi-
cal records in terms of the main variables of the study. 
Exclusion criteria were considered as patients’ deaths or 
their personal consent for discharge.

According to a Hashemifard study [14], with standard 
deviation of 2.6, a precision of 0.4, and an error of 0.05, 
the sample size was determined as 103 patients. Con-
sidering 5 people for each of the 18 primers, the final 
sample size was 253 patients. A researcher-made ques-
tionnaire was used to collect information after getting 
informed consent from patients or their legal relatives. 
After reviewing the literatures, the relevant research 
questions were set up as a data collection form.

Variables included the length of stay and the individ-
ual-social factors of the patient such as age, gender, 
marital status, occupation, smoking, alcohol consump-
tion, drug use, history of previous stroke, and underly-
ing illness, as well as factors associated with illness and 
admission such as type of stroke, severity of stroke, lo-
cation of ischemia, location of bleeding, lesion size, type 
of insurance, their physician, admission to ICU, infec-
tious side effects, and lesion side. The severity of stroke 
was classified into three classes: mild (1-5), moderate 
(6-13), and severe (14-42) based on the score obtained 
from the NIHSS (National Institutes of Health Stroke 
Scale score) [15].

After collecting data, the information was organized 
and entered into SPSS 21. Normality of quantitative 
variables was confirmed by Kolmogorov–Smirnov test. 
The obtained data were described and analyzed by de-
scriptive statistics (mean and standard deviation, per-
centage and frequency and related tables) and analyti-
cal statistics with t test and ANOVA. Linear regression 
model was used to determine the adjusted estimation of 
each risk factor in the prediction of hospitalization time. 
The significance level was considered as less than 0.05. 
The confidentiality of collected information and respect 

for trustworthiness and integrity in the use of informa-
tion based on research ethical considerations were re-
spected at all stages.

Results

In this research, the medical records of 253 patients 
with stroke were studied. The mean age of patients was 
69 years (range 41-94 years). The Mean±SD of their 
LOS was 5.6±2.1 days (minimum 2 and maximum 12 
days). The frequency of other demographic variables 
and risk factors for stroke is listed in Table 1. There was 
no statistically significant relationship between duration 
of hospitalization and variables of demographic char-
acteristics, stroke risk factors, and past medical history 
(Table 1). In this study, of 253 patients suffering from 
stroke, the most frequent cases were arterial ischemic 
stroke. There was a significant correlation between type 
of stroke and LOS (P=0.0001). 

Most strokes had moderate severity and volume. The 
variables of brain lesion volume and severity of stroke 
showed a significant relationship with the duration of 
hospitalization (P=0.0001). The deep arteries and basal 
ganglia were the most frequent site of involvement in 
ischemic stroke and hemorrhagic stroke, respectively. 
There was a significant relationship between ischemic 
location and duration of hospitalization (P=0.0001). 
LOS was significantly longer in cases of ischemic lesion 
in Middle Cerebral Artery (MCA) territory than other 
arterial territory except Posterior Cerebral Artery (PCA) 
artery. Involvement of PCA territory was significantly 
higher than deep arteries and did not differ from other 
types. Three percent of the patients were admitted to the 
ICU. There was a significant relationship between ad-
mission in ICU and LOS (P=0.0001).

In general, 25% of the patients developed infectious 
complications. A significant relationship between infec-
tious complications and duration of hospitalization was 
observed (P=0.0001). Also, the duration of hospitaliza-
tion had a significant relationship with their physicians 
(P=0.0001) (Table 2). A multivariate linear regression 
model was used to determine the predictive factors of 
hospitalization time and estimate the adjusted coefficients 
of the variables studied in the prediction of hospitaliza-
tion time. The variables that had a significant level of less 
than 0.1 in single-variable analyzes entered the model.

The ischemic stroke location variable due to the strong 
linear correlation with other variables and the ICU vari-
able because of its low frequency and the long hospi-
talization time that caused an uncommon increase in 
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Table 1. Length of stay of stroke patients in hospital  in terms of demographic characteristics

PLOS, d
Mean±SD No. (%)Predictor

0.51

5.40±2.2454(21)60-40

Age, y 5.64±2.09151(60)60-80

5.89±2.1248(19)>80

0.74
5.54±2.15122(48)Male

Gender
5.72±2.10131(52)Female

0.37
5.6±2.1218(86)Married

Marital state
5.9±2.235(14)Widow

0.05

5.58±2.0939(15)Self-employed

Job
5.19±1.9268(27)Retired

5.73±2.13126(50)Housekeeper

6.66±2.6318(7)Unemployed

0.25

5.58±1.8465(30)Rural

Insurance

5.48±2.2386(34)Social security

4.33±1.216(2)Medical health

6.15±2.1844(17)Private

5.66±2.2648(19)Other

0.09
5.97±2.0677(30)Yes

Smoking
5.48±2.15174(68)No

0.16
6.25±2.3325(10)Yes

Alcohol consumption
5.55±2.10228(90)No

0.72
5.71±2.0364(25)Yes

Opium addiction
5.60±2.17187(74)No

0.45
5.41±1.9265(26)Yes

History of stroke 
5.73±2.21188(74)No

0.73
5.67±2.06149(59)Yes

Diabetes mellitus
5.58±2.22104(41)No

0.19
5.84±2.2563(25)Yes

Hypertension
5.57±2.08190(75)No

0.39
5.69±2.16202(79)Yes

Hyperlipidemia
5.41±2.00251(21)No

0.63
5.59±2.02171(67)Yes

Underlying disease
5.73±2.3382(33)No
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LOS were not included in the regression model. In the 
multivariate regression model, job, severity and volume 
of lesion, physician and infectious complications were 
independently associated with the duration of hospital-
ization. In terms of occupation, the length of admission 
of unemployed persons increased by an average of 0.68 
day compared to those who were self-employed.

With the increase in stroke severity, according to the 
NIHSS index, the duration of hospitalization also in-

creased.  LOS in severe stroke was on average 1.5 days 
more than mild stroke. Also, the increase in stroke vol-
ume increased LOS. Regarding the responsible therapist, 
the physician number 2 and 3, compared to physician 
number 1, increased the hospitalization to 1.71 and 0.75 
days, respectively. The length of hospitalization of pa-
tients with physician number 4 did not differ significant-
ly with physician number 1. The presence of infectious 
complications increased LOS by 1.91 days (Table 3).

Table 2. Length of stay of stroke patients in hospital

PLOS, d
Mean±SDNo. (%)Predictor

0.0001

5.23±1.97195(77)Arterial ischemic

Type of lesion 6±24(2)Venous ischemic

7.21±1.9952(21)Hemorrhagic

0.0001

3.59±1.0462(25)Mild

Stroke severity 5.39±1.43113(45)Moderate

7.66±1.9174(30)Severe

0.0001

7.38±1.9139(15)Trunk MCA

Location of 
ischemic lesion

4.93±1.7633(13)Branches of  MCA

4.86±1.8022(9)ACA

6.28±1.387(3)PCA

4.26±1.3464(25)Deep artery (thalamic & lacunar)

4.94±1.5734(14)Cerebellar

0.73
6.87±1.728(3)CorticalLocation of

hemorrhagic lesion 7.15±2.2044(17)Basal ganglia

0.0001

5.29±2.25131(52)Small

Stroke volume 5.30±1.4680(32)Moderate

7.43±1.9341(16)Large

0.14
5.37±2.13128(50)Right

Lesion side
5.89±2.10125(50)Left

0.0001

4.31±1.6045(18)1

Physician
5.63±1.8979(31)2

6.62±2.0261(24)3

5.13±1.8168(27)4

0.0001
10.14±1.217(3)Yes

ICU admission
5.49±2.00246(97)No

0.0001
8.20±1.6165(25)YesInfectious 

complications 4.73±1.45188(75)No

Majidi-Shad M, et al. Hospitalization Duration in Stroke Patients. Caspian J Neurol Sci. 2018; 4(4):169-177. 

http://cjns.gums.ac.ir/


174

October 2018, Volume 4, Issue 4, Number 15

Discussion

The prediction of LOS in patients with stroke is a 
complex subject in the healthcare profession [16]. In 
this study, the Mean±SD duration of hospitalization in 
patients with stroke was 5.6±2.1 days. Unemployed pa-
tients with hemorrhagic stroke, severe stroke, large le-
sion volume, infectious complications, and certain phy-
sician were associated with longer LOS. Also the type, 
severity, volume of stroke, infectious complications, as 
well as the physician, were the most powerful predictors 
of hospitalization time of stroke patients.

A study by GÖz et al. in Turkey reported an average 
length of hospitalization of 7 days [16]. In Saxena et al. 
study in India, the Mean±SD duration of hospitalization 
was 5.6±4.3 days [3]. The average length of hospitaliza-
tion in Kim et al. study in South Korea was 18.6 days [5]. 
Likewise, in studies in Denmark and Taiwan this time 

was 13 and 11 days, respectively [17, 18]. However, in 
our study, the mean length of stay for stroke patients was 
shorter than other studies. Such variation in the period 
of hospitalization in different countries may be due to 
differences in the inclusion and exclusion criteria, dif-
ferent diseases, the compensation system and so on [5]. 
It seems that in the present study, we can mention the 
lack of hospital space and the occupancy rate of hospital 
beds, which can have a significant effect on the reduction 
of the mean LOS.

In our study, consistent with another research, no sig-
nificant correlation was found between the age of the pa-
tients and LOS which contradicts the findings reported 
by Lee et al. [3, 19]. Perhaps the reason for this discrep-
ancy is the difference in the rest of the patient’s variables, 
such as stroke severity or the infectious disease compli-
cations. The relationship between gender and LOS for 
stroke patients remains unclear, and various results have 

Table 3. Multivariate linear regression model of variables affecting on LOS 

P
95% CIAdjusted Beta 

CoefficientPredictor
Lower BoundHigher Bound

ReferenceSelf-employed

Job
0.93-0.440.480.02Retired

0.06-0.020.930.45Housekeeper

0.020.081.410.74Unemployed

0.35-0.200.580.18Smoking

ReferenceIschemic
Stroke type

0.0030.281.390.84Hemorrhagic

ReferenceMild

Stroke severity 0.00010.611.431.02Moderate

0.00010.842.161.50Severe

ReferenceSmall

Stroke volume 0.0030.201.010.61Moderate

0.00010.581.861.22Large

Reference1

Physician
0.0010.301.190.742

0.00010.691.641.163

0.11-0.090.820.364

Reference YesInfectious complica-
tions 0.00011.472.351.91No
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been reported in various studies [16, 17]. In our study, 
although female subjects had longer hospital stay, there 
was no significant relationship between sex and duration 
of hospitalization. It is likely that this lack of association 
can be also attributed to the difference in the rest of the 
patient variables.

In some studies, marital status is considered as another 
factor affecting the average LOS in the hospital, with the 
duration of staying of married patients reported less than 
single individuals. It is probably due to the fact that mar-
ried people have family support and care more than sin-
gle patients [20, 21]. But in the study of Liu et al., single 
subjects had less hospitalization time [22]. However, in 
this study, the marital status did not have a significant re-
lationship with the LOS. According to the results of some 
studies, there was no significant correlation between the 
socioeconomic status and the duration of hospitalization 
[3, 23]. Nonetheless, other studies suggest that house-
wives had a shorter stay than other occupations [24]. Our 
study indicate that unemployment can be associated with 
longer LOS. Such an outcome is likely to be attributed to 
the increased acceptance of the treatment process and the 
monitoring of this category of patients.

In some studies, alcohol and smoking could increase 
the risk of hospitalization and prolong LOS [25, 26]. 
Our study indicate that the history of drug use, alcohol 
and smoking did not have a significant relationship with 
LOS. Similar results were also observed in other study 
[27]. In the present study, there was no association be-
tween history of stroke and length of hospitalization. It 
is worth noting that similar studies in this area are few. 
Other disease-related features and hospitalization seem 
to be effective in this result. In some studies, the type of 
stroke was effective in predicting the duration of hospi-
talization [28]. In the present study, like the study of Lim 
et al., patients with hemorrhagic stroke had longer hos-
pitalization than other patients [10]. However, in another 
study no significant relationship was found between the 
type of stroke and LOS [3].

In our study, patients with longer hospitalization time 
had greater severity of stroke than other patients. Sim-
ilarly, a direct relationship was reported in a study by 
George et al. and Koton et al [29, 30]. It is evident that 
the greater severity of stroke and its association with se-
vere neurological symptoms and disability in patients 
requires more hospitalization time. In addition, these 
patients develop more complications such as infection, 
bed sore, and so on, and thus increase their length of hos-
pital stay. In the present study, in line with the study by 
Saxena et al., no correlation was found between the side 

of the stroke and the length of stay in the hospital [3]. 
In this study, similar to some other studies, there was a 
significant direct correlation between stroke location and 
LOS [19, 31].

In Arboix et al. study, the lacunar infarction was the 
only subtype that was inversely related to the LOS [27]. 
In another study, it has been concluded that lacunar in-
farcts are associated with shorter LOS but anterior or 
posterior circulatory infarcts with more days of hospi-
talization [3]. In our study, it was found that in the isch-
emic stroke, the location of the lesion had a significant 
relationship with the duration of hospitalization and the 
presence of a lesion in the MCA and PCA territories was 
accompanied by more days of hospitalization. It can 
be due to the feeding of wider areas of brain tissue by 
these arteries and more neurological manifestations, re-
sulting in the need for more time to cure the symptoms. 
Moreover, the involvement of these areas in some cases 
is associated with a decrease in the level of conscious-
ness and the severity of the stroke, with more disability, 
which requires longer LOS.

In the present study, the location of hemorrhage was 
not associated with the LOS, while in some studies the 
presence of hemorrhage in the cortical area was signifi-
cantly associated with the duration of the patient’s stay 
in the hospital [27]. The reason for such a difference in 
results can be due to the low proportion of hemorrhagic 
stroke samples studied or to other accompanying fea-
tures in these patients. In our study, no association was 
found between underlying diseases such as hyperlipid-
emia, hypertension, diabetes mellitus, or cardiac disease 
with duration of hospitalization. Saxena et al. and Cur-
tain et al. also did not report such a relationship [3, 32]. 
But in studies conducted by Spurt et al. as well as Lee 
et al., diabetes mellitus and hypertension were the de-
terminants for increasing LOS [7, 19]. In some studies, 
the presence of underlying heart disease, such as heart 
failure and valvular heart disease was associated with an 
increase in the LOS [27, 33].

In the present study, it was determined that the physician 
can be considered as factors influencing the LOS. Similar 
studies in this area are few. The present study, in line with 
the study by GÖz et al. and Arboix et al. indicate that LOS is 
associated with the occurrence of infectious complications 
[16, 27]. It seems that the cause and effect relationship in 
this case can be bilateral and creates a defective loop. Acute 
stroke can make patients susceptible to complications such 
as pneumonia, urinary tract infections, and bed sore 
[19]. On the other hand, the length of hospitalization 
can be shortened by reducing the infectious compli-
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cations [34]. Early-care, patients’ monitoring, and en-
couraging the patients to start moving can prevent a lot 
of these complications.

Some studies have indicated that the type of patient’s in-
surance has a significant relationship with the average LOS 
in the hospital [5, 24]. While in our study, the type of insur-
ance did not correlate with LOS. It seems that the imple-
mentation of the national plan for health system reform and 
the benefit of all patients from public health insurance can 
contribute in this finding.

Conclusion

Stroke management is an interdisciplinary expertise and 
no sacrifice in treatment quality is accepted.  Assessing 
the length of hospitalization and identifying its potential 
predictors can be useful in proper use of the resources and 
discharge of patients with stroke. Certain demographic and 
clinical characteristics of stroke patients associated with 
longer LOS were identified. These findings could improve 
planning, organizing, and reducing the cost of care.
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