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‘ ABSTRACT ’ Aim: Falls during hospitalization are a serious concern. The aim of this study was to ascertain risks of fall among the

hospitalized stroke patients. Methods: This was a retrospective study of 195 stroke patients admitted to the Neurology
Department. Morse Fall Scale (MFS) tool was used to assess the risk of fall. Results: The cohort included 60 % (n= 117) ischemic stroke and 40
% (n="78) hemorrhagic stroke patients. Mean age of the patients was 58.3 yrs + 1.368 with a male/female ratio of 1.8:1. Patients scored high on
the MFS items: secondary diagnosis (57.9 %; n = 113) and intravenous device use (68.2 %; n = 133). About 35.9 % (n = 70) patients were
classified as high fall risk. Severe post-stroke pain was observed in 39 % patients (n = 76). Mortality was 6.7 % (n = 13). Discussion: Early
identification of risk situations and appropriate fall-risk prevention strategies are crucial for reducing the incidence of falls and for ensuring

continuous patient safety and quality of care.
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INTRODUCTION

Falling during hospitalization is a frequently occurring phenomenon
that can result in injuries particularly for elderly patients or those with
mobility issues."” The incidence of fall is one of the main adverse and
concerning events that hospitals need to prevent.”*** Falls can lead to
serious injuries, prolonged hospital stays, increased healthcare costs,
and even fatalities.” Thus, the incidence of fall can interfere with the
recovery of the patient and is directly related to patient safety.’
Hospitals therefore need to adopt and implement fall-prevention
programs and protocols and better assessment of risk of fall during
hospitalization to ensure patient safety.” Identifying and assessing
patient characteristics are essentials steps in fall prevention."
Characteristics that include mobility limitations, cognitive abilities,
sensory deficits, psychological status, history of fall, medication use,
acute/chronic illnesses, and environmental factors play significant
roles in fall risk." Hence, use of specific tools that can identify
individuals that are susceptible to falling can help in the development
of effective fall prevention strategies.” In this study, the global and
widely used tool known as the Morse Fall Scale (MFS) was used for
assessing a patient's risk of falling.” There are plethoras of studies in
literature that have undertaken fall risk assessment in adult
hospitalized patients."”"*'*'* In India, there is lack of such studies that
investigate the risk of falls in stroke patients during hospitalization.
Therefore, the goal of this study was to assess the risk of falls in
hospitalized stroke patients and to identify the factors that increase the
likelihood of falls so that healthcare professionals of this hospital can
better tailor interventions to improve patient safety and quality of care.

MATERIALAND METHODS

This cohort study was conducted from 1" July to 31" December 2022.
The data collection started by reviewing the medical records from the
medical records department (MRD) of the hospital. All hospitalized
ischemic and hemorrhagic stroke patients above 18 yrs of age with
confirmed computerized tomography (CT) or magnetic resonance
imaging (MRI) scans and complete medical records were included.
Patients who were less than 18 yrs of age and with incomplete medical
records were excluded. Fall risks assessment was done using the MFS
tool. Patients that scored between 0 and 25 points were at low risk of
falls; patients with scores between 25 and 44 points were at moderate
risk of falls; and those with 44 or more points were at high risk of falls

during hospitalization. Post-stroke pain assessment was performed
with the help of numeric pain rating scale (NPRS)."” Patients classified
between 1 and 3 points indicated mild pain; patients classified between
4 and 6 points indicated moderate pain; and patients between 7 and 10
points were at severe pain. Statistical analysis of the extracted data
was carried out using the SPPS software version 17." Categorical
variables were expressed as numbers (n) and percentages (%).
Statistical analysis was carried out using the chi-square test.
Statistical significance was considered when P values were <0.05.

RESULTS

The overall cohort comprised of 195 stroke patients (124 males; 63.6
% vs 71 females; 36.4 %) with a male/female ratio of 1.8:1. There
were 117 ischemic stroke patients that consisted of 72 males (61.5 %)
and 45 females (38.5 %). Hemorrhagic stroke patients included 54
males (69.2 %) and 24 females (20.8 %). Mean age was 58.3 yrs +
1.368.

About 66.6 % (n = 26) ischemic and 33.4 % (n = 13) hemorrhagic
stroke patients had a history of fall during investigation. In case of
secondary diagnosis, 65.9 % (n = 54) ischemic and 34.1 % (n = 28)
hemorrhagic stroke patients were presented with more than one
medical diagnosis. With regards to help in walking, 35.7 % (n = 5)
ischemic and 64.3 % (n = 9) hemorrhagic stroke patients did not need
any assistance but held onto furniture or wall or rail while walking;
69.2 % (n = 18) ischemic and 30.8 % (n = 8) hemorrhagic stroke
patients needed crutches or crane or walker while walking; and 60.6 %
(n=94) ischemic and 39.4 % (n = 61) hemorrhagic stroke patients had
normal walking or did not walk or were totally bedridden or used
wheelchair or required help by health professional. Use of intravenous
device was seen in 53.4 % (n = 71) ischemic and 46.6 % (n = 62)
hemorrhagic stroke patients. In case of walking, 61.1 % (n = 11)
ischemic and 38.9 % (n = 7) hemorrhagic stroke patients had impaired
walking; 54.2 % (n = 45) ischemic and 45.8 % (n = 38) hemorrhagic
stroke patients showed weak walking; and 64.9 % (n = 61) ischemic
and 35.1 % (n = 33) hemorrhagic stroke patients had either normal
walking or were immobile or were in complete bed rest. Considering
mental status, 56.3 % (n = 18) ischemic and 43.7 % (n = 14)
hemorrhagic stroke patients forgot their limitations during the course
ofiinvestigation.
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Table I: Distribution Of Stroke Patients According To Items Of Weak 83  |45(54.2) (38 (45.8) 0.4422
Morse Fall Scale (MFES) (42.6)
Item Morse Fall Scale N |Ischemic |Hemorrhagi|p Normal/bed rest/immobile {94 |61 (64.9) [33 (35.1) 0.0038
(MFS) (%) |stroke n |c stroke n (48.2),
(%) (%) Mental Status
History of falls (within 3 months) Forgets limitation 32 [18(56.3) [14 (43.7)  [0.4795
Yes 39 |26 (66.6) |13 (33.4) 0.0373 (16.4)
(209) Oriented to own ability 163 |99 (60.7) |64 (39.3)  |0.0061
No 156 (91 (58.3) |65 (41.7) 0.0373 (83.6),
S dary & ST (80) According to the MFS classification, 35.9 % (n = 70) patients were
econdary diagnosis (Two or more classified as high risk for falls that consisted of 62.9 % (n = 44)
Yes 113 163 (55.8) |50 (44.2) 0.2212 ischemic and 37.1 % (n = 26) hemorrhagic stroke patients. Moderate
(57.9) risk for falls was predicted in 45.2 % (n = 88) patients comprising of
No 82 |54(65.9) |28 (34.1) 0.0040 60.2 % (n=153) and 39.8 % (n = 35) ischemic and hemorrhagic stroke
(42.1) patients respectively. Approximately, 18.9 % (n=37) were classified
Ambulatory aids as low risk for falls that included 54.1 % (n = 20) ischemic and 45.9 %
Furniture/wall/rail 14 [5(35.7) |9(64.3) 0.2850 (n=17) hemorrhagic stroke patients.
(71.2)
Crutches/crane/walker 26 18 (69.2) [8(30.8) 0.0498 Table II: Distribution Of Stroke Patients According To Risk
(13.3), Classification On The Morse Fall Scale (MFS)
None/bed rest/wheel 155 |94 (60.6) |61 (39.4)  [0.0080 Classification of risk |N (%) |Ischemic|Hemorrhagic|p
chair/nurse (79.5) for falls- Morse Fall stroke n |stroke n (%)
Use of intravenous device Scale (MFES) (%)
Yes 133 |71 (53.4) |62 (46.6) 0.4351 Low 37(18.9)|20 (54.1) |17 (45.9) 0.6218
(68.2) Moderate 88 (45.2)[53 (60.2) |35 (39.8) 0.0550
No 62 |46 (74.2) |16 (25.8) 0.0001 High 70 (35.9)|44 (62.9) |26 (37.1) 0.0314
(31.8) Post-stroke pain that included mild (27.2 %; n=153), moderate (33.8 %;
Gait n=060), and severe intensities (39 %; n=76) was noted. Only ischemic
Impaired 18 11 (61.1) |7(38.9) 0.3457 stroke patients with severe post-stroke pain showed statistical
(9.2) significance in terms of fall risk classifications (p=0.0186).
Table III: Distribution Of Stroke Patients Based On Numeric Pain Rating Scale (NPRS) And Morse Fall Scale (MFS) Classifications.
Fall risk (Ischemic stroke) Fall risk (Hemorrhagic stroke)
Pain N (%) |Low n (%) |Moderate n(%) |High n (%) |p Low n (%)|Moderate n (%) |High n (%) |p
characteristics
Mild 53 (27.2)[6 (11.3) 13 (24.5) 8 (15.1) 0.2358 6(11.3) 12 (22.6) 8 (15.1) 0.3406
Moderate 66 (33.8)[6 (9.1) 18 (27.3) 13 (19.7)  10.0522 4(6.1) 14 (21.2) 11 (16.7) 0.0656
Severe 76 (39) [8(10.5) 22 (28.9) 23 (30.3) ]0.0186 709.2) 9 (11.8) 7(09.2) 0.8403

Patients with ischemic stroke had mortality of 2.6 % (n = 3) and had
high risk of falling during their hospitalization. Whereas, mortality
was 12.8 % (n=10) in hemorrhagic stroke patients and about 80 % (n=
8) patients were predicted with moderate to high fall risk and 20 % (n=
2) patients showed low fall risk prediction.

© High fall risk
* Moderate fall risk
® Low fall risk

No of mortalities
B = N W A BB -N® W

Ischemic stroke  Hemorrhagic stroke

Fig 1: Distribution of patients based on mortality and MFS
classification

DISCUSSION

Falls during hospitalization is a major public health scare. It can have
significant implications including physical, economic, and social
consequences for patients and their families. Few studies are there in
literature that has investigated the risks of falls among patients
presented with different chronic illnesses during
hospitalization.””*”'*!" "**"2*2' " However, considering stroke there is
lack of such studies in India. This study is thus an attempt to ascertain
risks of fall among the hospitalized adult stroke patients in a tertiary
care hospital in Northeast India.

In the present study, stroke was more prevalent in males as compared to
females which were similar to earlier studies.”***** This can be
attributed to greater presence of harmful habits in males such as
tobacco use, alcohol intake, sedentary life styles etc. The low

percentage of females could also be either due to gender biasness or
reluctance to seek medical care. Mean age of the cohort was relatively
low. This result is similar to a study by Sylaja et al and contradicts the
results from Western and Chinese populations where a higher mean
age have been reported.”**** There are reports of stroke happening at
a few earlier years in developing nations as compared to Western
nations. This may be due to uncontrolled common modifiable risk
factors and the existence of nontraditional risk factors. Community-
based studies are thus necessary to avoid any discrepancies that may
arise from hospital-based studies.

This study showed higher percentage of ischemic and hemorrhagic
stroke patients who scored on the MFS items: secondary diagnosis and
use of intravenous device. This was comparable to a few other studies
in literature.”**”” Both secondary diagnosis and intravenous device use
needs to be considered in assessing a patient's risk of falling for
designing appropriate fall prevention strategies. The health care
providers should better identify the patients who may be at increased
risk of falling due to impairments in mobility or balance and the need to
use walking accessories.” Educating the patients and their carers to
implement appropriate preventions to prevent fall can ensure patient
safety.

According to the MFS classification, a higher percentage of ischemic
and hemorrhagic stroke patients were classified at moderate and high
risk of falls. Use of MFS tool to classify hospitalized patients for risk
of fall has been performed in earlier studies.””

Post-stroke pain was seen in most of the patients which varied from
mild to severe. Post-stroke pain is a common complication of stroke
and is associated with disability and reduced quality of life.” In this
study, patients with severe post-stroke pain showed moderate to high
risk of fall during investigation urging the need for appropriate
treatment and management of post-stroke pain to have a better quality
oflife after a stroke.

Mortality rate was low within the cohort. This could be due to the
patients leaving the hospital against medical advice when their
condition worsened. High risk of fall was predicted within these
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patients before their demise during their stay at the hospital.

The limitations of this study include single centre retrospective study
and small sample size that can introduce biases or confounding factors.
Thus, multicentre studies may be needed to validate the results and
enhance the robustness of the findings.
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