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currently eligible for thrombolysis because of excessive delay 
in presentation to hospital. Many factors have been shown to 
influence the time to hospital presentation of stroke patients. 
These factors include referral pattern, living alone, nocturnal 
onset, history of stroke or cardiovascular disease, transportation 
to the hospital, and clinical status.[5-8] Nonetheless, the 
majority of these studies have been undertaken in Western 
population. Factors associated with prolonged prehospital 
delays may differ between Indian and Western population 
due to variations in ethnicity, culture, socioeconomic features, 
and healthcare system.[9,10] Because of its differences from the 
West in social development patterns, India may also be unique 
in the management of stroke and in factors associated with 
prehospital delay. Previous two published series from India 
were from Northern part of the country. In this study, we 
therefore sought to evaluate the factors influencing the early 
and delayed presentations to hospital of patients with acute 
stroke in South India.

Materials and Methods

This was a cross-sectional study carried out between January 
2012 to December 2012 in the department of Neurology, 
Malabar Institute of Medical Sciences, Calicut, Kerala, India. 

Introduction

Prompt treatment of stroke, whether as thrombolytic therapy 
for ischemic stroke[1] or blood pressure control of hemorrhagic 
stroke,[2] is critical for improving patient outcome. The phrase 
“time is brain” emphasizes that human nervous tissue is rapidly 
and irretrievably lost as stroke progresses and that therapeutic 
interventions should be emergently pursued.[3] Recombinant 
tissue plasminogen activator (r-tPA) is currently the only 
Food and Drug Administration (FDA)-approved therapy 
for treatment of patients with acute stroke.[4] The therapeutic 
window is less than four and half hours and best results can be 
achieved with administration within 90 minutes.[1] However, 
only a small proportion of patients with acute stroke are 
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All patients of both gender, age >18 years with symptoms of 
stroke and neuro-imaging (computed tomography (CT) scan/
magnetic resonance imaging (MRI) brain) findings consistent 
with stroke were included. Patients with in-hospital stroke 
were excluded from the study.

All patients who came to the Emergency Room (ER) of our 
center presenting with the symptoms of stroke were evaluated 
by the on-call Neurologist. A thorough clinical examination 
was conducted. Time of stroke onset was defined as the time 
the patient or an observer first noticed a neurological deficit. 
If the symptoms were present on waking, it was assumed that 
stroke had occurred during the night and the time of onset 
was taken when the patient was last seen without symptoms. 
Other studies have chosen the same definition of stroke onset 
for patients whose symptoms were detected on awakening.[11,12] 
The exact time of arrival at hospital is routinely marked on the 
form of ER. A standard structured questionnaire was completed 
for every patient by interviewing the patient (if possible) 
and accompanying attendant/relative after taking verbal 
consent. The questionnaire documented the patients age, sex, 
educational level, financial status. Education was categorized 
into illiterate and primary (below 5th standard), secondary (6th-
12th standard), and college education. Information regarding 
the mode of transport to the hospital, whether the patients were 
living alone or in joint family, and the presence of any relative 
or friend during the time of onset of stroke was also gathered. 
Neurologic findings and the type of stroke was documented. 
Consciousness was assessed by Glasgow Coma Scale (GCS), 
which was further subgrouped into less than 8 and greater 
or equal to 8 to delineate patients who were conscious and 
unconscious. The stroke severity was documented using the 
National Institute of Health Stroke Scale (NIHSS). According 
to the time of presentation to the hospital after the onset of 
stroke symptoms, the patients were subclassified as early 
arrivers (<4 hours) and late arrivers (> 4 hours). The stroke 
onset time was broadly divided into day (7 am-7 pm) and 
night (7 pm-7 am). The distance travelled by the patients to 
hospital was categorized as 15 km or less and more than 15 km. 
This distance was arbitrarily considered because people living 
within a 15-km radius from the hospital, logically, would be 
able to arrive within 4-hour window period.

Data was analysed by using statistical package of social 
sciences (SPSS) version 10. Descriptive statistics, frequencies, 
and percentages were calculated for variables such as type of 
stroke, living conditions, time of stroke onset, status of financial 
support, and time of arrival to hospital after development 
of symptoms. Mean + standard deviation (SD) was used for 
continuous variables such as age. To assess the univariate 
relationship between early presentation to the hospital and the 
variables of interest, Chi-square test was used for qualitative 
data such as educational status, living conditions, time of onset, 
type of stroke, etc. For continuous data, t-test was applied 
where appropriate such as for mean age of patient in relation 
to delayed or timely arrival to hospital. Multivariate logistic 
regression analysis was performed to identify predictors of 
prehospital delay. Variables were eliminated in a stepwise 
backward fashion if they failed to reach significance which 
was <0.05 until a final model resulted. OR and 95% confidence 
intervals were generated for all the terms in the final model.

Results

During the 12-months observational period, 264 patients 
that arrived in emergency department (ED) were included. 
There were 170 males and 94 females. The mean age was 
61.5 ± 12.4 years. Demographic data of patients are given 
in Table 1. Of all patients, 136 (51.5%) patients had stroke 
onset in daytime (6 am to 6 pm) and 128 (48.5%) patients 
developed symptoms of stroke in the night (6 pm to 
6 am). Seventy-four patients did not know that they were 
experiencing a stroke and 190 (72%) knew that they were 
experiencing stroke symptoms.

The stroke subtypes included ischemic stroke 191(72.3%); 
intracerebral hemorrhage 37 (14%); transient ischemic attacks 
(TIAs) 36 (13.6%). The mean National Institutes of Health (NIH) 
score was 8. In all, 234 (88%) patients had NIH score of less 
than 12. GCS score was 8 or higher in 238 (90%) patients. Fifty 
patients (19%) had a past history of stroke.

A total of 129 (49%) patients reached our hospital directly 
after the onset of symptoms. The rest consulted the local 
doctor before reaching our center. Among the 135 patients 
who consulted the local doctor after the symptom onset, 
only 11 (8%) arrived within 4 hours. The median delay from 
onset of symptoms to hospital arrival was 12 hours. Only 67 
(25.3%) patients came within 4 hours, while 74.7% after 4 hours 
[Figure 1] (21.6% within 6 hours, 20.5% within 24 hours, and 
32% more than 24 hours).

The mean time taken to consult a local doctor after the onset 
of stroke was 3 hours. The mean distance that patients had 
to travel was 31 km. There were 94 (35.6%) patients who 
were living within 15-km distance from our hospital; rest 
(170 patients, 64%) travelled more than 15 km to reach our 
hospital. Most of the patients used taxi as a mode of transport 
and only 79 patients (30%) were transported by ambulance. 
A relative or friend was present for 240 patients during the 
onset of stroke. The majority of our patients, 188 (71.2%) 
were living in a nuclear family. The mean NIH score was 
significantly higher in the early arrival group than late arrival 
group (6.5 versus 5.4- P value 0.002). The mean GCS score did 
not differ significantly in the two groups.

Figure 1: Time to presentation in A and E department
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In the univariate analysis, living in the city (P 0.001), distance 
15 km or less from the hospital (P 0.001), visit to local doctor 
(P < 0.001), symptom recognition (P 0.001), history of coronary 
artery disease (P < 0.001), hemiplegia (P < 0.001), hemorrhagic 
stroke (P < 0.001) were factors associated with an early arrival 
to the hospital [Table 2]. In the multivariate logistic regression 
analysis, directly arriving the hospital, distance less than 15 km 
from stroke department, history of coronary artery disease, and 
presence of hemiplegia were factors that remained significant 
[Table 3].

Discussion

We examined the various factors contributing to a delayed 
presentation to a stroke department in Southern India. The 
median prehospital delay of 12 hours is much longer than 
that reported by other Western, developed countries, which 
range from 3 to 6 hours,[13-15] but was shorter compared with 
a published series from China[16] and Denmark.[17] Only one-
fourth of patients arrived at the hospital within 4 hours. The 
detrimental impact on management and patient outcome 
associated with such delays makes reduction of prehospital 
delay a primary focus for healthcare professionals. Directly 
reaching the stroke department, distance of 15 km or less from 
hospital, presence of coronary artery as risk factor, higher 
educational status, and presence of hemiplegia were associated 
with an early arrival, both in univariate and multivariate 
analysis.

Previous Indian studies kept 3 hours as the cut-off point for 
classifying early arrivers and late arrivers.[9,10] Some other 
studies kept 2 hours as cut-off point, considering the hospital 
delay (door to needle time).[18] With improvement in facilities 
for emergency stroke care, the median door to needle time 
has been even brought down to 20 minutes.[19] Various other 
studies done after the landmark Economic Community of 
Central African States (ECCAS) III trial, extending thrombolytic 
window to 4.5 hours, kept 4.5 hours as a cut-off point.[20] But 
we kept 4 hours as the cut-off point, considering the hospital 
delay for stroke thrombolysis.

Univariate analysis showed that female patients had shorter 
prehospital delays. Jin et al., reported that patients >65 years 
of age and female patients were more likely to arrive early 
than younger patients and males.[16] We did not find age ≥60 
as a significant factor for early arrival. In many other reports, 
gender and age were not associated with prehospital delay.[14,21]

Our study showed that higher educational status, those from 
the city had shorter prehospital delays in univariate analysis. 
But income status was unrelated to prehospital delay in our 
data. Studies from Western world have shown that living 
alone is one of the important reasons for delay in seeking 
medical treatment.[17,22] Majority of our patients were living in 
a nuclear family (71%) unlike the previous Indian cohort from 
Punjab.[10] In this particular Indian study, 87% were living in 
joint family. In our study family type did not affect the arrival 
of stroke patients.

In this study, patients with prior strokes or transient ischemic 
attacks or comorbidities such as hypertension, diabetes did 
not seek medical help any faster than other patients. Patient’s 
misperception or neglect of the seriousness of their condition 
may make it difficult for them to differentiate between pre-
existing symptoms and new symptoms. Our findings therefore 
highlight the urgent need to educate this high risk patient 
group. Patients with a history of coronary artery disease 
had shorter prehospital delay times; however, this may be a 
reflection of greater awareness of heart disease than stroke.

Longer prehospital delays may be associated with the severity 
of stroke, because severe stroke may render patients unable to 
apply for help.[21,23] In patients who experiences relatively mild 
symptoms, prehospital delay times were longer compared with 
other subtypes of stroke. Though in univariate analysis NIHS 
score or GCS score was not a significant factor for early arrival 
of stroke patients, mean NIH stroke score was significantly 
higher in the early arrival group in our study. Patients with 
hemorrhagic strokes experienced reduced delays than those 
who had ischemic stroke. These findings imply that the 
perceived urgency due to severity of the condition may be 
a factor contributing to decreased prehospital delay. Similar 
findings have been reported in studies using different measures 
of stroke severity.[17,24]

The recognition of stroke symptoms by our patients was higher 
than the previous Indian studies and comparable to other 
western studies. Kothari et al., also found that level of stroke 
knowledge had no notable impact on prompt ED arrival. Many 
studies have demonstrated that use of ambulances can shorten 
prehospital delays.[25,26] Only 29% of patients in the study sought 
ambulance post onset. This rate is much lower than that in other 
developed countries, where ambulance use rates have been 
reported to be as high as 60%.[11] In India, emergency ambulance 
services are not readily available and, hence patients has to 
depend on other modes of transport to reach the hospital. One 
major determinant of delay is the referral pattern. It was noted 
that substantial proportion of patients (51%) contacted their 
local or community doctor first rather than going directly to 
ED. Contact with local doctor was associated with significant 
delay. This has been seen in other studies as well.[11-17,21,27] 
Majority of patients 63%, who came to our hospital after 

Table 1: Demographic characteristics of patients

n (%)
Age, years

25-45 32
46-60 90
61-80 132
>80 10

Level of education
Primary 79 (30)
Secondary 71 (27)
College 113 (43)

Place
Urban 107 (41)
Rural 157 (59)

Income
Upper 202 (76.5)
Lower 62 (23.5)
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four hours had contacted their local or community doctor 
first which contributed to significant delay. Organization of a 
good network especially with the local physicians close to the 
hospital, and improving the emergency transport facilities, 
are essential for the effective use of thrombolytic therapy in 
India. The mean distance the patient had to travel to reach the 
stroke unit (31 km) was shorter than the previous North Indian 
study,[10] but longer than Western studies.[11,22] In the univariate 
and multivariate analysis, distance remained as a significant 
factor for an early arrival to the stroke department.

Factors causing early arrival of patients with stroke vary across 
different countries. It seems that arrival by ambulance, sudden 
onset of symptoms, and severe stroke are factors leading to early 
arrival in most of the developed nations. Studies from other 
Asian countries have shown contact with a local doctor, lack 
of knowledge of stroke symptoms, Intracerebral hemorrhage, 
younger age, transfer by ambulance, and history of coronary 
artery disease.[16,28-30] Factors contributing to an early arrival in 
previous Indian studies were older age, living in a city, direct 
arrival to ED, distance <10 km and presence of aphasia.[9,10] 
The factors for early presentation to our hospital are slightly 
different from these studies. This can be explained by variation 
in geographic, demographic, and organizational factors.

We acknowledge the limitations in our study. First it is a 
single-centered study using a small sample size. But this study 
provides a useful, representative picture of the current issues 
surrounding prehospital delay in presentation of acute stroke 
in this part of the world. Further studies are needed in large 
cohort of patients involving different stroke centers to confirm 
our findings.

Table 2: Factors contributing to an early arrival in univariate analysis

<4 hr% >4 hr% P value <4 hr% >4 hr% P value
Age, years p/h of stroke
<60 25 75 0.47 Yes 34 66 0.12
>60 26 74 No 23.5 76.5
Sex CAD

Men 20.6 79.4 0.016 Yes 45 55 < 0.001
Women 34 66 No 18 82

Income HTN
Upper 27 73 0.21 Yes 29 71 0.06
Lower 19 81 No 19 81

Place Diabetes
City 38 62 0.001 Yes 27 73 0.67
Village 16.5 83.5 No 24 76

Education Hemiplegia
Upper 29 71 0.029 Yes 32 68 <0.001
Lower 16.5 83.5 No 9 91

Time onset Hemianesthesia
Day 27 73 0.48 Yes 1 99 0.34
Night 23.4 76.6 No 26 74

Distance Hemianopia
≤15 km 40.5 59.5 0.001 Yes 5 95 0.029
>15 km 17 83 No 27 73

Conveyance Aphasia
Personal 13 87 0.12 Yes 30 70 0.37
Others 34 66 No 24 76

Joint family NIHSS
Yes 20 80 0.18 <12 26.5 73.5 0.174
No 28 72 >12 17 83

Visit to doctor GCS
Yes 8 92 <8 19 81 0.31
No 43.5 56.5 <0.001 >8  26 74

Symptom recognition Stroke type
Yes 35 65 Ischemic 19 81 <0.001
No 1.5 98.5 <0.001 Hemorrhage 32.5 67.5

NIHSS = National institute of health stroke scale, GCS = Glasgow coma scale

Table 3: Factors contributing to an early arrival 
in multivariate logistic regression analysis

P value Odds ratio Confidence 
interval

Directly reaching hospital <0.001 9.72 3.82-24.7
Distance <15 km 0.03 2.70 1.08-6.67
Coronary artery disease 0.001 3.84 1.77-8.3
Hemiplegia 0.001 5.55 1.89-16.6
Educational status 0.001 5.14 1.95-13
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The present study examined a multitude of factors that may 
contribute to delays in time to hospital presentation in large 
group of patients with stroke in India. Though the recognition 
of stroke symptoms was far better than previous observations, 
we found considerable delay in early presentation of our 
patients to the stroke unit. Living within 15 km from hospital, 
directly reaching the ED after the onset of symptoms, presence 
of hemiparesis, higher educational status, and previous history 
of coronary artery disease were factors associated with an 
early arrival. Many challenges to patients, physicians, and the 
healthcare systems exist; however, some of these challenges 
may be overcome. Notably, health promotion strategies to 
improve community awareness of early symptoms of stroke, 
transfer of patients directly to hospitals with thrombolysis 
facilities and wider feasibility and use of ambulance services are 
promising methods to help expedite presentation to hospital 
post stroke and thereby improve the management of stroke 
in India.
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