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Prehospital Factors Associated with Delayed Hospital Arrival of
Stroke Patients: A Regional Single-Center Study from India
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Background: Only a small percentage of patients with acute stroke are currently eligible for thrombolysis, partly due to severe delays in hospital
arrival. We had previously conducted the first regional study to assess the factors delaying acute stroke care in India. The present study aims
to understand and describe in depth the variables associated with prehospital delay among patients admitted with an acute ischemic stroke.
Methods: Data were prospectively collected by conducting an in-depth interview of 470 acute ischemic stroke patients and their bystanders,
aged above 18 years, presenting to the Department of Emergency Medicine, Jubilee Mission Medical College and Research Institute, Thrissur.
Patients who arrived within 4.5 h of symptom onset were considered as “early arrival” and those who arrived after 4.5 h were considered as
“delayed arrival.” Univariate and multivariate analyses were undertaken to determine associations between variables of interest and delays to
hospital presentation. Results: Of the 470 patients who met the inclusion criteria, 73 patients reached within 4.5 h (15.5%), whereas 397 patients
arrived after 4.5 h. The mean age of acute stroke patients who reached within 4.5 h was 63 + 13.7 years, whereas the mean age of those who
reached after 4.5 h was 63 + 12.1 years. Binary logistic regression performed to quantify the associations of prehospital factors showed an
increased risk of prehospital delay among individuals with lack of awareness (odds ratio [OR] =5.16 [3.040-8.757], P < 0.001), followed by
those for whom a vehicle was not available at the site of event (OR = 3.745 [1.864—7.522], P < 0.001). Within the predefined socioeconomic
strata, compared to lower class, upper middle class had less risk (OR =0.135[0.018-1.035], P=0.054), whereas the distance from first medical
contact to emergency department contributed moderate risk (OR =1.071[1.028-1.116], P<0.001) for prehospital delay. Conclusions: Health
promotion techniques that increase public knowledge about the early signs of stroke, transferring patients directly to hospitals with thrombolysis
capabilities, and making ambulance services more widely available are appropriate measures to reduce prehospital delay.
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INTRODUCTION management among health-care professionals, poor prehospital
emergency medical services, lack of a coordinated in-hospital
stroke care system, financial constraints, poor referral pattern,
and failure of stroke victims, families, caregivers, and even
health professionals to recognize stroke warning symptoms. 7!
This study aims to address the gap in knowledge regarding
prehospital delay-related factors in stroke patients in India,
which may differ from those observed in Western populations.
By conducting a cross-sectional survey, the researchers
aimed to identify and describe the variables associated with
prehospital delay in patients hospitalized with acute ischemic
stroke in India.

Background/rationale
Stroke ranks as the second most prevalent cause of death
globally and is a potentially burdensome condition. The Global
Burden of Diseases study states stroke as the third leading
cause of death and disability combined in accordance with
the disability-adjusted life-years.[? It not only affects the
victim, but also has an equally profound impact on the victim’s
caretaker, family, and society as a whole. For the best possible
treatment outcomes, stroke must be managed as promptly as
possible. The rule for stroke care, “time is brain,” underlines
how quickly and irreparably human neuronal tissue is lost as
a stroke develops and how urgently therapeutic interventions )
should be explored. The appropriate therapeutic window is less Address for correspondence: Dr. Siju V. Abraham,
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Objectives

The primary objective of this cross-sectional study was to
investigate the prehospital factors that contribute to delays in
the arrival of acute stroke patients at a designated stroke care
center’s emergency department (ED). Secondary objectives
included determining the temporal delays from the onset of
stroke symptoms to ED arrival and estimating the proportion
of acute stroke patients who arrive within 4.5 h of symptom
onset or symptom noticed time for wake-up strokes.

MeTHops
Study design: Cross-sectional study

Setting: Department of Emergency Medicine of a single
tertiary care teaching hospital

Participants: Acute stroke patients aged above 18 years.

Inclusion criteria

1. Victims of acute ischemic stroke, defined as acute-onset
focal neurologic deficit with corresponding lesion in
diffusion-weighted magnetic resonance imaging (MRI)/
computed tomography (CT) or clinically diagnosed by a
neurologist (at discharge), presenting to the emergency
medicine department within 72 h of the onset of
symptoms

2. Patients aged above 18 years and who were cooperative
and willing to provide a written informed consent

Exclusion criteria

1. Patients with acute stroke thrombolysed from another
hospital

2. Incapacity to answer the structured questionnaire about
the prehospital phase and no witness to the prehospital
phase available to answer the structured questionnaire

3. Patients diagnosed to have hemorrhagic stroke

Variables: Time and location of symptom onset, time to reach
first medical contact (FMC), socioeconomic status, awareness
of stroke, education level, incidence of stroke in their family
previously, availability of family members at the time of stroke,
and modes of transport employed including with whom they
were transported to the hospital

Additional variables studied: Age, National Institutes of Health
Stroke Scale (NIHSS) score at admission, time from onset to
FMC (in hours), time from FMC to ED door arrival, FMC to
referral time (hours)

Data sources/measurement

The questionnaire was adapted from a previous publication
by Fladt et al.® that measured the prehospital phase from
the onset of stroke symptoms to ED arrival, within one
working day following admission. The original version of
the questionnaire was cross-culturally adapted according to
the guidelines for translation and cross-cultural adaptation by
Beaton et al.”! All interviews were conducted at the bedside
during index hospitalization. In addition, data on comorbidities,
NIHSS score on arrival in ED, patient biodata, and caregiver’s

biodata were collected. A qualitative query on the interviewer’s
perspective on the reason for delay was incorporated to better
understand the contextual rationale for the delay.

Statistical methods: Data from the self-administered
questionnaire were entered into Microsoft Excel spreadsheets
and subjected to statistical analysis using IBM Statistical
Package for the Social Sciences Statistics version 25 software.
Gender, education of patients, marital status, living status,
alcohol consumption, socioeconomic status, awareness about
stroke, awareness about thrombolytic therapy, FMC, and
vehicle availability were summarized using proportions. Age,
NIHSS score, onset to FMC time (hours), and FMC to referral
time (hours) were summarized using means and standard
deviation.

Univariate analysis (Chi-square test/Fisher’s exact test) was
done to find out the significant correlations of prehospital
factors for delay within the thrombolytic window period (4.5 h).
Odds ratios (ORs) and 95% confidence intervals (Cls) were
calculated for all comparisons. Binary logistic regression was
done to determine the factors associated with prehospital delay
in arrival of acute stroke victims to the emergency medicine
department of a designated stroke care center.

Study design and sampling

Sample size was calculated to be 470 using the formula

Z(1- g)2 Xpe
n =2d—2. Consecutive patients were recruited
till the sample size N = 470 was met. Four trained research

assistants in the Department of Emergency Medicine
interviewed all patients or eyewitnesses of the event, after
obtaining informed written consent, using a questionnaire
about the prehospital phase from the onset of stroke symptoms
to ED arrival, within 24 h of admission.

Operational definitions used

Acute stroke

Acute stroke was defined as acute, focal neurologic deficit
with a corresponding lesion on CT-brain or diffusion-weighted
MRI or clinical diagnosis made by a neurologist (at discharge).

Prehospital delay was defined as >4.5 h from the symptom
onset time or symptom noticed time in case of a wake-up stroke.

Prehospital phase: Time frames

In this study, we assessed two key time intervals related to
stroke cases: symptoms to FMC time (symptoms to FMC) and
FMC to ED door time (FMC to ED).

For the symptoms to FMC time, after thorough group
discussions, we determined that for wake-up strokes, the time
point of waking up was considered the relevant starting point.
This decision was made to account for the fact that the time
interval between stroke onset during sleep and awakening is
not influenced by interventions aimed at reducing prehospital
delay. This approach provides a more accurate representation
of the time it took for patients to seek medical assistance. The
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FMC to referral time was defined as the duration between FMC
and the referral of the patient for further medical evaluation or
treatment. The FMC to ED time refers to the duration between
FMC and the patient’s arrival at ED. In cases where FMC
occurred at our own ED, we assigned a value of zero for the
FMC to ED time.

ED door time was defined as the moment when the patient’s
chart was issued, indicating their arrival at ED. To determine
FMC, we obtained information from patients or bystanders
about their first contact with a medical professional outside the
hospital. If available, reference letters were also considered.
ED door time was based on the earliest recorded admission
time in ED.

ResuLts

Participants: 650 patients arrived during the study period, of
whom 470 acute stroke patients met the inclusion criteria and
180 patients were excluded.

Descriptive data

There was no significant difference in age between the stroke
patients who presented to the hospital within 4.5 h and those
who presented after 4.5 h (P = 0.749), whereas NIHSS
score was significantly higher in those who came within 4.
S5h(13.4+3.8vs.12.5+3.8, P=0.038). A higher percentage
of males (74%) reached within 4.5 h (P = 0.008)

Educational status

Although a higher proportion of patients who arrived at ED
within 4.5 h of stroke had an educational status of high school
education (20.5%, n = 15), pre-degree (30.1%, n = 22), or
degree (19.2%, n = 14), there was no significant difference
in the educational level of patients (P = 0.146) or of the
accompanying person (P = 0.361) when compared across the
two groups [Table 1].

Living status

All the patients living alone arrived after 4.5 h of onset to
ED (n = 9), whereas a higher proportion of patients who
were living with their partner (15.87%, n = 47/296) or
children (15.86%, n = 23/145) arrived within 4.5 h. Also,
a higher proportion of patients who arrived within 4.5 h
were married (78.1%, n = 57). However, there was no
significant difference in living status (P = 0.347) or marital
status (P = 0.087) between the patients who reached within
4.5 h and those who arrived after 4.5 h [Table 2].

Behavioral factors

Although a higher proportion of patients who arrived at ED within
4.5 h had never consumed alcohol (53.4%, n = 39) compared
to those who arrived after 4.5 h (61.7%, n = 245), there was
no statistically significant association found between alcohol
consumption and prehospital delays (P = 0.568).

Socioeconomic factors
Among those who arrived at ED within 4.5 h (n =73), 46.6%
patients (n = 34) belonged to upper middle socioeconomic

class and 37% (n =27) belonged to lower middle class. Higher
proportion (96.15%, n = 25) of people who belonged to the
lower economic class had a prehospital delay. There was a
significant difference in socioeconomic status between the
patients who arrived within 4.5 h and those who arrived after
4.5h (P=0.015) [Table 2].

Event

Most of the patients said they were either sitting or engaged
in a physical activity at the time of symptom onset. Higher
proportion of patients who noticed symptoms waking up from
sleep took more than 4.5 h to arrive at ED after noticing the
symptoms (89.3%, n = 67/75).

Awareness

Out of 150 patients who were aware of stroke, 31.3% (n=47)
arrived at ED within 4.5 h, while 74.1% (n = 294) of the
patients who were not aware (n = 320) had significant
prehospital delay (P < 0.001). Greater proportion of patients
who were aware of stroke (13.3%, n = 47) or thrombolytic
therapy (41.8%, n=23) arrived in ED within the thrombolytic
window period.

Prehospital care

Out of 169 patients who came directly to our ED, 21.8% (n=37)
arrived within 4.5 h. Out of 271 patients who went to a nearby
hospital/primary health care center, only 11.43% (n = 31)
arrived at ED within 4.5 h. Forty-two had undergone a CT
imaging at a hospital outside. Out of 30 patients who went
to a nearby physician, only 16.6% (n = 5) arrived at ED
within 4.5 h. Although the proportion of patients who visited
local community doctors or local hospitals with no stroke
care facilities experienced greater delays compared to those
who came directly to ED, the difference was not statistically
significant.

The time taken to reach an FMC (onset to FMC time) was
2.75 h for the patients who reached early and 11.97 h for
those who were delayed. The time to referral at FMC (FMC
to referral) had a mean of 1.25 h for the patients who came
early and 1.46 h for those who were delayed. Onset to FMC
time was significantly different (P < 0.001), but FMC to
referral time was not significantly different between the
patients who arrived within 4.5 h and those who arrived after
4.5h (P=0.263) [Table 1].

Mode of transport

Among the patients who had some vehicle availability at
the time of symptoms (n = 312), 20.2% (n = 63) arrived
within 4.5 h. Among the patients who did not have vehicle
availability, only 6.3% (10 out of 158 patients) arrived within
4.5 h. Greater proportion of patients who had vehicles at
home (68.5%, n=50) arrived at the hospital within the window
period, compared to patients who had to find other modes of
transport (P < 0.001).

There were statistically significant (P < 0.05) differences in
lack of awareness, socioeconomic status, vehicle availability,
and distance from FMC to ED between the two groups.

-Annals of Indian Academy of Neurology | Volume 27 | Issue 2 | March-April 2024 167




Edakkattil, et al.: Prehospital delays among stroke patients in India

Table 1: Baseline characteristics stratified by prehospital delay

Characteristic Total Early arrival <4.5h Delayed arrival >4.5 h P
Age, mean (SD) 63.21 (13.73) 62.94 (12.11) 0.749
NIHSS score, mean (SD) 13.47 (3.80) 12.54 (3.80) 0.038
Onset to FMC (h), mean (SD) (N=470) 2.75 (5.14) (n=73) 11.97 (10.78) (n=397) <0.001
FMC to referral (h), mean (SD), (n=301) 1.25 (2.97) (n=26) 1.46 (3.19) (n=265) 0.263
Male 282 (60.0%) 54 (74.0%) 228 (57.4%) 0.008
Female 188 (40.0%) 19 (26.0%) 169 (42.6%)
Education of patients 470 (N) 73 397 0.146

Did not go to school 97 (20.6%) 11 (15.1%) 86 (21.7%)

Primary education 84 (17.9%) 9 (12.3%) 75 (18.9%)

High school education 107 (22.8%) 15 (20.5%) 92 (23.2%)

Pre-degree, higher secondary 108 (23.0%) 22 (30.1%) 86 (21.7%)

Degree 68 (14.5%) 14 (19.2%) 54 (13.6%)

Postgraduation 6 (1.3%) 2(2.7%) 4 (1.0%)
Education of the accompanying person 470 (N) 73 397 0.361

Did not go to school 26 (5.5%) 2 (2.7%) 24 (6.0%)

Primary education 47 (10.0%) 5 (6.8%) 42 (10.6%)

High school education 97 (20.6%) 11 (15.1%) 86 (21.7%)

Pre-degree, higher secondary 143 (30.4%) 24 (32.9%) 119 (30.0%)

Degree 141 (30.0%) 28 (38.4%) 113 (28.5%)

Postgraduation 16 (3.4%) 3 (4.1%) 13 (3.3%)

FMC=First medical contact, NIHSS=National Institutes of Health Stroke Scale

Lack of awareness was significantly associated with higher
prehospital delay risk (OR = 5.16, 95% CI = 3.040-8.757,
P < 0.001), followed by nonavailability of a vehicle
at the event site (OR = 3.745, 95% CI = 1.864-7.522,
P < 0.001). Within the predefined socioeconomic strata,
compared to lower class, upper middle class had less
association (OR=0.135,95% CI=0.018-1.035, P=0.054),
whereas the distance from FMC to ED had a moderate
association (OR = 1.071, 95%CI=1.028-1.116, P < 0.001)
with prehospital delay [Table 3].

This study investigated interviewers’ perspectives on reasons
for delayed medical treatment. Among patients reaching the
hospital within 4.5 hours (n=397), interviewers attributed lack
of awareness to 51.4% of cases. Financial constraints, lack of
helpers, delays at the FMC, misdiagnosis at the FMC, and long
distance to the hospital were each associated with less than 3%
of cases. In 48.6% of cases, no single factor was attributable
as a specific reason for the delay. A statistically significant
association was found between the lack of awareness factor
and delay within the window period (P < 0.001).

Discussion

We studied stroke patients who arrived at the hospital within
4.5 h of symptom onset (early arrival group) and those who
arrived after 4.5 h (delayed arrival group). The majority of
those who arrived early were male, had a more severe stroke,
had completed high school and/or pre-degree education, were
more aware about stroke, and were from the upper middle
socioeconomic class. Conversely, the factors that significantly
contributed to the prehospital delay in arrival included lack
of awareness, lower socioeconomic status, limited vehicle

availability, and greater distance from the facility. In addition,
individuals with better awareness and higher socioeconomic
status exhibited a lower likelihood of experiencing prehospital
delay.

Sex

More men presented early in our study and this was congruent
with some previous studies on stroke.®!? In terms of mortality,
quality of life, poststroke depression, and activity limitations,
women do worse than men after stroke.'” Women in racial
and ethnic minorities who are most at risk have historically
shown poor awareness and less likelihood to call for help in
stroke.['"!"T A study analyzing data from the National Inpatient
Sample found that among 3,04,152 hospitalizations for
ischemic stroke between 2004 and 2010, women were less
likely to receive recombinant tissue plasminogen activator
(rt-PA) treatment compared to men.!"¥ To better understand
these discrepancies, further in-depth research may be required
in the region, including knowledge, biases, and prejudices
among patients and health-care personnel at prehospital stages
of acute stroke care.!'*]

Awareness of stroke and education level

Low education is often equated with increased stroke risk. In
this study, a higher proportion of patients with better levels of
education also came to the hospital early. However, it is to be
kept in mind that the educational status of the people in Kerala,
in general, is higher than the national average.['>!¢!

Awareness of both the patient and bystanders is an independent
predictor of prehospital delay in acute stroke.l'”! In our study,
84.5% (n = 397) of patients had a prehospital delay of more
than 4.5 h. Almost half of the patients in this study who had
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Table 2: Baseline characteristics stratified by prehospital delay

Characteristic Total Early arrival <4.5h Delayed arrival >4.5 h P
Marital status 470 (N) 73 397 0.087
Married 336 (71.5%) 57 (78.1%) 279 (70.3%)
Divorced 9 (1.9%) 0(0.0%) 9 (2.3%)
Unmarried 7 (1.5%) 3 (4.1%) 4 (1.0%)
Widowed 117 (24.9%) 13 (17.8%) 104 (26.2%)
Living status 470 (N) 73 397 0.347
Alone 9 (1.9%) 0(0.0%) 9 (2.3%)
With partner 296 (63.0%) 47 (64.4%) 249 (62.7%)
With parents 12 (2.6%) 1 (1.4%) 11 (2.8%)
With children 145 (30.9%) 23 (31.5%) 122 (30.7%)
With other relatives 7 (1.5%) 1(1.4%) 6 (1.5%)
Institutionalized 1 (0.2%) 1 (1.4%) 0(0.0%)
Never had a drink 284 (60.4%) 39 (53.4%) 245 (61.7%)
Stopped drinking more than a year ago 60 (12.8%) 10 (13.7%) 50 (12.6%)
Drink daily 50 (10.6%) 9 (12.3%) 41 (10.3%)
One to four sessions/month 60 (12.8%) 11 (15.1%) 49 (12.3%)
More than four sessions/month 16 (3.4%) 4 (5.5%) 12 (3.0%)
Socioeconomic status 470 (N) 73 397 0.015
Upper class 3 (0.6%) 0 (0.0%) 3 (0.8%)
Upper middle class 149 (31.7%) 34 (46.6%) 115 (29.0%)
Lower middle class 175 (37.2%) 27 (37.0%) 148 (37.3%)
Upper lower class 117 (24.9%) 11 (15.1%) 106 (26.7%)
Lower class 26 (5.5%) 1 (1.4%) 25 (6.3%)
Awareness (about stroke) 470 (N) 73 397 <0.001
Yes 150 (31.9%) 47 (64.4%) 103 (25.9%)
No 320 (68.1%) 26 (35.6%) 294 (74.1%)
Awareness (about thrombolytic therapy) 150 47 103 0.035
Yes 55(36.7%) 23 (48.9%) 32 (31.1%)
No 95 (63.3%) 24 (51.1%) 71 (68.9%)
First medical contact 470 (N) 79 397 0.013

Directly at JMMC 169 (36.0%)
Nearby hospital/PHC 271 (57.7%)
Nearby physician 30 (6.4%)
Vehicle availability 470 (N)
Yes 312 (66.4%)
No 158 (33.6%)

37 (50.7%) 132 (33.2%)
31 (42.5%) 240 (60.5%)
25 (6.3%) 5 (6.8%)

73 397 <0.001
63 (86.3%) 249 (62.7%)
10 (13.7%) 148 (37.3%)

prehospital delay were not aware of stroke symptoms or
about the thrombolytic therapy. Numerous health education
tactics, such as sending educational letters to families and
creating campaigns with stringent methodology and mass
media use, have been shown to be beneficial in studies.!'®!”) On
the contrary, a multilevel cluster randomized controlled trial
evaluating a stroke information campaign reported that the
proportion of patients getting admitted to hospital was lower
in the exposed group than in the control group, as was the
proportion of patients treated with intravenous thrombolysis
for an ischemic stroke.?” The study concluded that any new
communication strategy should undergo thorough testing
before it is implemented on a large scale.!'”!

Living arrangement/marital status

Patients who reached the hospital within 4.5 h in our study
were more likely to be living with their partner or children,
even though this was statistically insignificant. Our study’s

results align with previous research regarding living
arrangements.!">1 For instance, a study conducted in Sweden
by Redfors et al.?!) identified living alone as an independent
predictor for all-cause mortality in ischemic stroke. Similarly,
Reeves et al.” in Canada identified delayed hospital arrival
and less thrombolytic therapy among the people living alone.
Despite mixed findings reported on the impact of marital
status on stroke outcomes, studies have suggested a positive
association between being married or living with a partner and
timely arrival at the hospital following a stroke.*¥

Socioeconomic status

Prehospital delays occurred in higher percentages (96.5%)
among those who belonged to the lower socioeconomic class,
consistent with previous studies.*>?) Lower socioeconomic
status and availability of vehicles are not logically mutually
exclusive. People with lower socioeconomic status would
generally not have vehicles at home. In India, a significant
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Table 3: Association with stroke

Characteristic Early arrival <4.5h (n=73) Delayed arrival >4.5 h (7=397) OR (95% CI) P
Awareness of stroke
Yes 47 (31.3%) 103 (68.7%) 1 (Ref))
No 26 (8.1%) 294 (91.9%) 5.16 (3.040-8.757) <0.001*
Socioeconomic status
Upper class 0 (0%) 3 (100%)
Upper middle class 34 (22.8%) 115 (77.2%) 0.135 (0.018-1.035) 0.054*
Lower middle class 27 (15.4%) 148 (84.6%) 0.219 (0.028-1.687) 0.145
Upper lower class 11 (9.4%) 106 (90.6%) 0.385 (0.048-3.126) 0.372
Lower class 1 (3.8%) 25 (96.2%) 1 (Ret))
Vehicle availability
Yes 63 (20.2%) 249 (79.8%) 1 (Ref))
No 10 (6.3%) 148 (93.7%) 3.745 (1.864-7.522) <0.001*
Distance from FMC to
ED (km) (n=301)
Median (IQR) 12.5 (6-20) 20 (12-29) 1.071 (1.028-1.116) 0.001*

CI=Confidence interval, ED=Emergency department, FMC=First medical contact, IQR=Interquartile range, OD=0dds ratio

issue that contributes to stroke patients’ arrival delays is the
lack of transportation options. Compared to patients who had
to find other means of transportation, a higher percentage of
patients (68.5%, n = 50) who had any means of transport at
home arrived at the hospital within the window period. There is
great discrepancy across India with regards to prehospital care
availability.’**! In Kerala, where this study was conducted, the
prehospital care system is not widely available. It is interesting
to note that although less than 5% used an ambulance to reach
the hospital, the proportion of patients who reached within the
window period was more when they used an ambulance (6.8%
vs. 4.5%).

Ambulance use has been shown to reduce prehospital delays
in numerous studies. No patients in the study requested
an ambulance after their symptoms started. This rate was
significantly lower than that of other developed nations, where
up to 60% of people had reportedly used ambulances. Also,
it was observed that a sizable fraction of patients made initial
contact with their neighborhood or local doctor before visiting
ED. This can be an indication that people are unable to recognize
their symptoms, necessitating a local doctor’s diagnosis.

Our study also found that unavailability of vehicles at the time
of symptom onset and longer distance from FMC to ED also
played an important role. Only 15.5% (n =73) of patients in our
research arrived within 4.5 h of the onset of symptoms. It was
also noted that patients who visited local community doctors or
local hospitals with no stroke care facilities experienced greater
delays compared to those who came directly to ED. Although
the study shows no statistically significant difference in the time
taken for referral between groups that came early and late, it
is to be highlighted that an average of more than an hour was
spent at these FMCs. This is a potentially preventable delay
if patients sought care directly at a stroke center. Although
previous studies, both in developing and developed countries,
have reported similar findings, we did not find a statistically
significant association. One plausible explanation could be

unique to the study setting which serves as the primary care
center for an urban population.

Our study examined a multitude of factors that may contribute
to delays in hospital presentation. The study can be useful
in shaping new campaigns aimed at reducing prehospital
delay. Strategies to enhance community awareness of stroke
symptoms and the importance of direct hospital presentation,
preferably to thrombolysis-equipped facilities, are crucial.
Promoting ambulance services’ accessibility and utilization
can also expedite hospital arrival. Previous studies consistently
highlight ambulance transportation as the key factor associated
with timely arrival for stroke treatments.

Limitations

This was a single-hospital-based study that included mostly
patients living in the suburban and urban regions; therefore,
the information may not be generalizable to the acute stroke
responses and awareness of people in rural or remote regions
of India. We excluded patients who did not seek treatment or
who passed away before reaching the hospital. Since the study
focused on prehospital parameters in depth, in-hospital data
regarding delays in the system, types of stroke, treatments
received, and patient outcomes were not collected, limiting
our understanding of these factors. Moreover, we did not
investigate how patients perceived their symptoms or consider
variables such as the type of stroke (e.g. anterior or posterior
circulation), concurrent health conditions, or previous strokes,
which could have influenced their decision-making and the
time taken to reach the hospital.

Interpretation

The current study focused on a variety of factors that may lead to
delays in presentation to the hospital. There are many obstacles
faced by patients, doctors, and the health-care system; some
of these obstacles might be overcome. Especially noteworthy
is the need for health promotion techniques that increase
public knowledge on the early signs of stroke. Establishing

Annals of Indian Academy of Neurology | Volume 27 | Issue 2 | March-April 2024 -




Edakkattil, et al.: Prehospital delays among stroke patients in India

an alert system for patients who are likely to experience a
stroke at home, transferring patients directly to hospitals with
thrombolysis facilities, and making ambulance services more
widely available are all appropriate to speed up presentation
to the hospital and subsequently enhance stroke management.
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SupPLEMENTARY MATERIAL 1.

Questionnaire development methodology employed

Two forward translations were made of the questionnaire from the English language to Malayalam by two independent bilingual
translators who were proficient in Malayalam. These two translators and a recording observer worked together to synthesise the
results of the translations. By using the original English questionnaire as well as the first translator’s and the second translator’s
versions, a synthesis of these translations was made producing one single translation in Malayalam. It was followed by a back
translation of the synthesised Malayalam version to English by two translators who were proficient in English. An expert
committee consolidated all the versions of the questionnaire and developed the pre final version of the questionnaire. Content
validity assessment of the pre final version was done with the assistance of two faculties from the Department of Emergency
Medicine, Jubilee Mission Medical College and Research Institute. They reviewed the item pool and ranked them based on
their preferences. They rated each item based on relevance as “most relevant,” “relevant,” “can be avoided,” and “not relevant”.
The expert rating was quantified as a content validity index (CVI). Further, the questionnaire was field-tested for ensuring face
validity among 20 individuals. Necessary discussions were done with participants to get the opinion on the degree of clarity and
comprehension of each item. The questionnaire included queries on the time and location of symptom onset, factors prompting
transport, the time taken to reach first medical contact, socioeconomic status, awareness of stroke, education level, incidence of
stroke in their family previously, availability of family members at the time of stroke, and modes of transport employed including
with whom they were transported to the hospital.
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