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INTRODUCTION 

Stroke or cerebrovascular accident is defined by the 

abrupt onset of neurological deficit that is attributable to 

a focal vascular cause.
[1]

 It is the third most common 

cause of death in developed countries, exceeded only by 

coronary heart disease and cancer. Stroke is divided into 

two broad categories. Ischemic strokes are caused by 

sudden occlusion of arteries supplying the brain, either 

due to a thrombus at the site of occlusion or formed in 

another part of the circulation. It accounts for 50%–85% 

of all strokes worldwide. 

 

The trials, show that treatment within the first 90 minutes 

of onset increased the odds of a favourable outcome by 

2.8 fold, in the 91 to 180-minute window by 1.6 fold, and 

in the 181 to 270-minute window by 1.4 fold, while 

treatment in the 271 to 360-minute window did not 

improve outcome in a statistically significant way. So, 

the sooner tPA is given to patients, the greater the benefit 

is. The AHA/ASA guidelines for the administration of 

tPA following acute stroke are revised to expand the 

window of treatment from 3 hours to 4.5 hours in order 

to provide more patients with an opportunity to receive 

benefit from this effective therapy.
[2] 

It is estimated that 

fewer than 2% of patients receive this treatment in most 

countries, primarily because of delayed admission to a 

stroke center.
[3] 

Despite this recommendation, alteplase is 

underused; it is estimated that fewer than 2% of patients 

receive this treatment in most countries, primarily 

because of delayed admission to a stroke center.
[4] 

 

As effective treatment for acute stroke is available, it is 

important to analyze the factors that are responsible for 

delay. Factors like living alone, referral pattern, contact 

with local doctor, nocturnal onset are associated with 

delayed arrival, while daytime stroke, haemorrhagic 

stroke, and previous history of stroke favours early 

arrival.
[5,6] 
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ABSTRACT  

Objective: Various trials, show that treatment of ischemic stroke within the first 90 minutes of onset increased the 

odds of a favourable outcome by 2.8 fold, in the 91 to 180-minute window by 1.6 fold, and in the 181 to 270-

minute window by 1.4 fold, while treatment in the 271 to 360-minute window did not improve outcome in a 

statistically significant way. So, the sooner tPA is given to patients, the greater the benefit is. As effective treatment 

for acute stroke is available, it is important to analyze the factors that are responsible for delay. If such factors are 

identified then strategies can be planned to expediate the arrival time at the hospital within the therapeutic window. 

Various Indian studies have been conducted in the urban part, but no such study has been done in rural and hilly 

region like Himachal Pradesh, where the demographic, social, behavioural and perceptual factors are different. 

Materials And Methods: So an observational cross-sectional hospital based study was conducted to look for the 

factors responsible for the delay in presentation of patients with acute stroke admitted in Dr. RPGMC (Tanda) H.P 

for a period of 12 months. Result And Conclusion: The factors which were found responsible for delayed 

presentation to hospital were: distance from home to nearest road, distance from nearest road to hospital, visit to 

local doctor, time of 1
st
 medical contact, time taken by local doctor to refer, low threat perception of patients/ 

attendants, less concern about symptoms, perception of symptoms as non serious. Measures to reduce the delay in 

arrival of acute stroke patients to specialist will require careful education among the profession and the public of 

the importance of prompt transfer. 

 

*Corresponding Author: Pankaj Kumar 

Professor Deptt. of Medicine  and Corresponding Author PT.JLNGMC Chamba. 



Pankaj et al.                                                                   European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com 

 

299 

There are perceptual, social, and behavioural factors 

associated with delays in seeking medical care in patients 

with symptoms of acute stroke. In Indian studies, 

distance from hospital, contact with a local doctor and 

low threat perception of symptoms of stroke are 

independent factors associated with delay in arrival. 

Living in city, presence of family history, older age, 

directly reaching the stroke department, distance 10 km 

or less from the hospital, and presence of aphasia are 

associated with early arrival.
[7,8] 

 

However these Indian studies are conducted in the urban 

part, and no such study has been done in rural and hilly 

region like Himachal Pradesh,where the demographic, 

social, behavioural and perceptual factors are different. 

Moreover, in a study conducted on profile of stroke in 

this region shows the average delay in presentation of 

stroke patients to be 30.8 hrs which is much higher as 

compared to the studies already conducted in our 

country.
[9] 

If such factors are identified then strategies 

can be planned to expediate the arrival time at the 

hospital within the therapeutic window. 

 

 

 

AIMS AND OBJECTIVES: To study the factors 

responsible for the delay in presentation of patients with 

acute stroke admitted in Dr.RPGMC (Tanda) H.P. 

 

MATERIALS AND METHODS 

It was an observational cross-sectional hospital based 

study which was conducted in Dr. RPGMC Kangra at 

https://www.mapsofindia.com/maps/himachalpradesh/himachalpradeshphysical.htm
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Tanda(H.P) and was conducted for a period of 12 months 

form October 2015 to September. 

 

All the consecutive cases with symptoms of stroke and 

neuro-imaging finding(CT/MRI) consistent with stroke 

were included in study. 

 

Inability to estimate the time of symptom awareness and 

the time of first contact with medical personnel and no 

family member available to provide information; such 

patients were excluded from the study. 

 

METHODOLOGY 
Stroke was defined as abrupt onset of a neurological 

deficit that is attributable to a focal vascular cause.  

 

All the patients admitted in medicine ward fulfilling the 

inclusion criteria were subjected to focused history 

taking and examination. 

 

The time of onset of stroke was defined as the time 

neurologic deficit was first noticed by the patient or a 

bystander. When the symptoms were first noted on 

awakening, the time of awakening was recorded as the 

time of onset because it represents the time when 

medical help could be sought. Pre hospital delay was 

defined as the time taken from symptom onset to arrival 

to the hospital. Delay was considered if time of arrival at 

hospital >4.5hrs from time of onset of symptom. 

 

A standard structured questionnaire was used to assess 

the various factors causing delay in presentation after 

taking written informed consent. A Pilot study of 1 

month was conducted to validate the questionnaire. The 

questions were asked during a one-to-one interview in 

the local vernacular language (either Pahari or Hindi). To 

minimize in hospital stroke education, all subjects were 

interviewed within 48 hours of admission. 

 

Data was analyzed using standard statistical methods 

applicable. 

 

RESULTS AND OBSERVATIONS 

Total 120 patients were enrolled in the study. 

 

Out of total 120 patients,71(59.2%) were males and 

49(40.8%) were females. The mean age in present study 

was 63.38±13.79yrs. 

 

36 patients had informal education 34 had primary 

education, 42 were educated upto secondry and 8 were 

post secondry 38% were in Govt/pvt job/retired, 22.5 

were farmers,39.2% were housewife 99.2% patients were 

living in joint family while 0.8% patient was living 

alone. The average distance from home to nearest road to 

hospital was 306.14±442.5m. The minimum distance 

was 10m and maximum was 2km. The average time to 

travel from home to nearest road was 10.05±9.484 min. 

The mean distance from nearest road to hospital was 

54.95±48.497 km. The mean time taken for travelling 

from nearest road to hospital was 104.13±87.759min. 

88(73.3%) patients contacted local doctor before visiting 

hospital, 26(21.7%) patients came hospital directly while 

6(5%) patients tried some alternative medicine. The 

average time taken for first medical contact was 

3.34±8.018hrs. The mean time taken by local doctor to 

refer patient to hospital was 5.07 ±7.943 hrs. 

 

80(66.6%) patients travelled via private vehicle and 

40(33.3%) patients used ambulance.(Fig 12).The mean 

time since stroke onset till presentation was 12.96 

±19.79hrs. The minimum time was 30 minutes and 

maximum time was 144 hrs. 78(65%) patients were 

having ischemic stroke and 42(35%) patients were 

having hemorrhagic stroke. 

 

64 patients were hypertensive,48 were smoker, 20 were 

diabetic, 21 had past history of stroke and 3 had family 

history of stroke.56.7% patients/attendants didn’t know 

site of involvement of stroke and 30.8% responded brain 

as site of involvement. (23.3%) patients/attendants didn’t 

know a single symptom of stroke. 115(95.8%) patients 

didn’t have any knowledge regarding availability of 

thrombolytic therapy in early phase of stroke while 

5(4.2%) had some knowledge. 

 

78.3% patients/attendants perceived symptoms to be 

serious and 20.80% considered stroke symptoms to be 

non serious.61.7% participants recognized the symptoms 

as stroke, 30% didn’t know,6.7% thought of nerve 

compression.13.3% participants thought the symptoms of 

stroke could resolve spontaneously without treatment. 

114(95%)patients were present at home at the time of 

onset of symptoms, 3(2.5%) were at work place and 

3(2.5%) were at some other place. 

 

67(55.8%) of patients presented >4.5hrs after the onset 

of stroke and 53(44.2%) patients arrived within 4.5 hrs of 

onset of stroke. 

 

The mean age of patient with delayed arrival was 

62.49±14.57yrs and that of patients with early arrival 

was 54.51±12.81yrs.(p value=0.575) 

 

Among patients with delayed arrival(>4.5hrs), 58.5% 

were males & 41.5% were females. Whereas in patients 

with early arrival(<4.5hrs), 59.7% were males & 40.3% 

were females. (p value=0.893) 

 

There was no significant difference in education of 

patients with delayed or early arrival(p value=0.171) 

(table 1). 
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Table 1: Educational status in delayed and early arrived patients. 

Education <4.5 hrs >4.5 hrs 

Informal 
13 

24.5% 

23 

34.3% 

Primary 
12 

22.6% 

22 

32.8% 

Secondary 
24 

45.3% 

18 

26.9% 

Post secondary 
4 

7.5% 

4 

6.05 

 

59(88.1%) patients with delayed arrival contacted local 

doctor, 4(6%) came hospital directly and 4(6%) patients 

tried some alternative medicine. In contrast, patients who 

arrived early, only 29(54.7%) visited local doctor and 

21(41.5%) came hospital directly. P value: 0.000(highly 

significant) 

 

Distance from home to nearest road was 190±357.11m in 

early arrived group and 405.76±486.079m in delayed 

arrival group which is significantly more(p 

value:0.006).(table 2) 

 

Distance from nearest road to hospital was 33.25 

±23.145km in early arrived group and 72.36±56.120km 

in delayed arrival group(pvalue:0.000) (table 2) 

 

Table 2: Distance travelled. 

  mean Standard deviation  

distance home to nearest road (m) 
<=4.5 Hrs 190.88 357.116 P value: 0.006 

>4.5 Hrs 405.76 486.079  

time to travel to nearest road (min) 
<=4.5 Hrs 7.06 6.582 P value: 0.003 

>4.5 Hrs 12.42 10.731  

distance nearest road to hospital (km) 
<=4.5 Hrs 33.25 23.145 P value:0.000 

>4.5 Hrs 72.36 56.120  

time for travel: nearest road to hospital (min) 
<=4.5 Hrs 69.45 46.671 P value:0.000 

>4.5 Hrs 131.57 102.178  

 

Time taken for first medical contact was 0.9±0.49 hrs in 

early arrival group and 4.56±9.6 hrs which was 

significantly higher(p value:0.000) 

 

Time taken for local doctor to refer was 0.67±0.63 hrs in 

early arrived group and 7.42±9.0 hrs in delayed arrival 

group.(p value:0.000)(table 3) 

Table 3: Time taken by local doctor to refer. 

time for first medical contact 
<=4.5 Hrs .933 .4910 P value:0.000 

>4.5 Hrs 4.568 9.6376  

time taken by local doctor to refer 
<=4.5 Hrs .672 .6324 P value:0.000 

>4.5 Hrs 7.420 9.0063  

 

In early arrival group,38(71.7%) travelled via private 

vehicle and 15(28.3%) came by ambulance. In delayed 

arrival group,42(62.7%)used private vehicle and 

25(37.3%) came via ambulance. There is no significant 

difference between the two groups. 

 

41(61.2%) patients who arrived late to hospital were 

having GCS<13 and 26(38.8%) with GCS>13.While 

24(45.3%) patients who arrived early have GCS <13 and 

29(54.7%) with GCS>13(P value 0.082) 

 

In patients who arrived late,64.2%  were having ischemic 

stroke and 35.8% with hemorrhagic stroke. In early 

arrival group, 66% were ischemic stroke and 34% were 

hemorrhagic stroke.(p value:0.832) 

It was noted that among 35 ischemic stroke who arrived 

early, 10 (28.5%) underwent thrombolysis. 

 

Knowledge about site of involvement of stroke was not 

significantly different in patients who arrived late /early 

to hospital.19(28.4%) patients with delayed arrival  

considered the symptoms as non serious as compared to 

6(11.3%) patients with early arrival.(p value 0.044) 

.37(69.8%) patients/attendants recognised their 

symptoms as stroke in early arrival group while 

37(55.2%) in delayed arrival group attributed their 

symptoms to stroke.(P value:  0.051).19.4% in delayed 

presented patients group thought that symptoms would 

resolve spontaneously as compared to 5.7% patients in 

early arrival(p value: .028)(table 4).
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Table 4: Knowledge about site of involvement of stroke in delayed and early arrival group. 

Site of involvement of stroke 
delay in  arrival(Hrs.) 

Total 
<=4.5 Hrs >4.5 Hrs 

 

Brain 
Count 20 17 37 

% 37.7% 25.4% 30.8% 

Nerve 
Count 1 0 1 

% 1.9% .0% .8% 

others 
Count 8 6 14 

% 15.1% 9.0% 11.7% 

don’t know 
Count 24 44 68 

% 45.3% 65.7% 56.7% 

 

62(92.5%) patients were present at home at time of onset 

of symptoms in delayed arrival group whereas 

52(98.1%) patients who arrived early were in home at 

onset. There was no significant difference in course of 

symptoms in early or delayed arrival group(p 

value:0.078). 

 

DISCUSSION  

The factors which were found responsible for delayed 

presentation to hospital were: distance from home to 

nearest road, distance from nearest road to hospital, visit 

to local doctor, time of first medical contact, time taken 

by local doctor to refer, low threat perception of patients/ 

attendants, less concern about stroke symptoms, 

perception of symptoms as non serious. 

 

Since Himachal has hilly terrain, the factor of distance 

from home to nearest road was also taken in 

consideration and was found to be significantly 

associated with delay in arrival, which is not taken in 

other studies. The patients with delayed presentation 

have mean distance of 405±486 m as compared to 

190.88±357m in early arrival group.(pvalue:0.006). 

Distance from home to hospital was found to be 

72.36±56.12km in patients with delayed arrival as 

compared to 33.25±23.1km in early arrived patients(p 

value:0.000). It is a common factor responsible for delay 

in presentation reported in other studies also.
[4,5,9] 

 

Time taken by patients for first medical contact was 

4.5±9.6 hrs in patients with delayed presentation and 

0.9±0.49hrs in patients with early arrival.(p value:0.000). 

It was found not to significantly alter time of 

presentation in other studies. Time taken by local doctor 

to refer was considerably higher i.e 7.42±9.0 hrs in 

patients with delayed presentation as compared to 

0.6±0.6hrs in early presented patients(p value:0.000). 

This further reflected the crucial role played by local 

doctor in determining the time of presentation of patients 

to hospital. 

 

Demographic factors like age and sex, were not 

significantly different in patients with delayed or early 

arrival in present study. However, female sex was 

associated with higher level of delay in study by 

Mandelzweig et al
[10]

 and Silvestrelli G et al.
[11]

 Faiz KW 

et al
[12] 

and Chang KC
[13]

 et al reported lower age to be 

associated with early arrival. In contrast Feldman et al
[14]

 

reported increased age to be associated with early arrival. 

Pattern of living wasn’t found to be significant in this 

study. Living alone was factor found to be associated 

with delayed arrival by Wester et al
[15]

,
 
Ferro JM et al

[16]
 

and Pittok SJ et al.
[17] 

Visit to local doctor was found to 

be a significant factor causing delay in presentation. 

59(88.1%) patients with delayed arrival contacted local 

doctor, in contrast, patients who arrived early, only 

29(54.7%) visited local doctor(p value:0.000). Stroke 

subtype was not found to alter the time of presentation to 

hospital in present study. Wester et al
[13]

 found infarct  to 

be associated with delayed arrival and Jin H et al
[17]

 

found hemorrhagic stroke to be associated with early 

arrival. 

 

Stroke symptoms were not different in delayed or early 

presented patients in the present study. Pandiyan et al
[18]

 

and Ashraf V et al
[19] 

found aphasia and hemiplegia 

respectively, as significant factor to delay presentation of 

stroke patients. Presence of syncope or seizures at stroke 

onset was associated with shorter delay in study by 

Smith MA et al.
[20] 

Presence of risk factors of stroke were 

not found to alter significantly the time of presentation to 

hospital in this study.   

 

The severity of stroke didn’t affect the time of 

presentation to hospital in this study. Mode of transport 

used was not found to be significant in this study. 

Knowledge about stroke was not found to be 

significantly alter the time of arrival to hospital in 

present study. Awareness of stroke was associated with 

decreased delay in study by Sekoranja L et al.
[21]

 Lack of 

knowledge about symptoms of stroke was reported by 

Siddiqui M et al
[22] 

for delayed presentation.
 

 

CONCLUSIONS 

In the study,55.8% of patients presented >4.5hrs after the 

onset of stroke and 44.2% patients arrived within 4.5 hrs 

of onset of stroke Mean distance from nearest road to 

hospital was found to be significantly more in patients 

who arrived late to hospital. Visit to local doctor was 

found to delay presentation to hospital. Average time 
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taken for first medical contact was 3.34±8.018hrs. The 

mean time taken by local doctor to refer was 5.07 ±7.943 

hrs. It was found to statistically significantly leading to 

delay in time of presentation to hospital. It highlights the 

importance of educating the attending primary doctor 

and prompt decision of referral for early arrival of 

patients to the tertiary care hospital. Low threat 

perception was found to be significantly associated with 

delayed arrival. 28.4% patients with delayed arrival 

considered the symptoms as non- serious as compared 

to11.3% patients with early arrival. 

 

The factors which were found responsible for delayed 

presentation to hospital were: distance from home to 

nearest road, distance from nearest road to hospital, visit 

to local doctor, time of 1
st
 medical contact, time taken by 

local doctor to refer, low threat perception of patients/ 

attendants, less concern about symptoms, perception of 

symptoms as non serious. 

 

Measures to reduce the delay in arrival of acute stroke 

patients to specialist will require careful education 

among the profession and the public of the importance of 

prompt transfer. This could have an impact on 

modifiable factors like low threat perception and local 

doctors’ role. Distance related time factor could also be 

partially dealt with arranging high-speed, easily available 

ambulance services. 
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