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Abstract
Background
Late presentation to hospital after onset of  stroke affects management and outcomes. This study aimed to determine the factors 
associated with time taken to present to hospital after the onset of  acute stroke symptoms.
Methods
A descriptive cross-sectional study was conducted at 2 teaching hospitals in Harare, Zimbabwe (Parirenyatwa Group of  Hospitals 
and Harare Central Hospital). Participants included patients admitted with stroke and their relatives. A self-administered questionnaire 
was used to collect information on history of  stroke occurrence and time taken to present to hospital. Data were analysed for means, 
frequencies, percentages and odds ratios.
Results
One-third the participants were able to recognise symptoms of  stroke. Lack of  money to pay for hospital bills was a predictor of  late 
hospital presentation (OR = 6.64; 95% CI = 2.05 to 21.53; P = 0.002). The other factors, though not statistically significant, included 
not perceiving stroke as a serious illness (OR = 2.43; 95% CI = 0.78 to 5.51; P = 0.083) and unavailability of  transport (OR = 2.33; 95% 
CI = 0.71 to 7.56; P = 0.161). Predictors for early presentation included receiving knowledge about stroke from the community (OR = 
0.46; 95% CI = 0.15 to 1.39; P = 0.170), seeking help at the hospital (OR = 0.50; 95% CI = 0.18 to 1.37; P = 0.177), and having a stroke 
while at the workplace (OR = 0.46; 95% CI = 0.08 to 2.72; P = 0.389).
Conclusions
Regarding stroke as an emergency that does not require prerequisite payment for services at hospitals and improved community awareness 
may improve hospital arrival times after stroke onset.
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Introduction
Early hospital presentation after an acute stroke enables 
prompt medical management. This will result in successful 
treatment and improved patient outcomes.1 However, 
cumulative time spent without medical intervention after 
acute stroke contributes to increased mortality and morbidity.2 

The outcome of  a stroke can be made worse by failure to 
promptly start medical management as well as detect and 
deal adequately with the complications of  stroke in the acute 
stage.2,3 In order to reduce disability and mortality following 
a stroke, health professionals are recommended to assess for 
dysphagia, use antiplateletes following CT scan confirmation 
of  ischaemia, admit the patient to a dedicated stroke unit 
and attend to hydration and nutrition.4 Medical intervention 
has the ability to manage and prevent complications of  
stroke thereby improving the long term prognosis of  acute 
strokes. It is important to note that prevention of  stroke 
uses less resources compared to managing the complications 
of  actual stroke when they occur.2,5 Successful outcome is 
based on early recognition of  stroke, transportation to the 
hospital emergency department immediately after stroke, 
timely imaging, proper diagnosis and thrombolysis within 
4.5 hours.6

It is vital to ensure that people with acute stroke present 
to hospital for medical management on time. The biggest 
huddles for early hospital presentation in India were inability 
by patients, relatives and physicians to recognise the symptoms 
of  stroke as well as lack of  imaging services and inability to 

pay for some of  the services and lack of  transport.7 Stroke 
complications occur within days and include haemorrhagic 
transformations of  ischaemic strokes, cerebral oedema 
accompanied by cerebral herniation, myocardial infarction, 
seizures, gastrointestinal bleeding, deep vein thrombosis, 
aspiration pneumonia and death.8,9,10

The actual time taken to present to hospital following the 
onset of  acute stroke and the factors associated with time 
to present to hospital among Zimbabweans are not known. 
Knowledge and perceptions about stroke and its symptoms 
among the family members of  people that had suffered a 
stroke may have a bearing on the time taken to present to 
hospital hence the study upon which this paper is based. In 
Parkistan, low levels of  awareness and general education, 
rampant alternative therapies and lack of  adequate health 
transport systems prolongs time to seek treatment.11 A 
dedicated ambulance service was recommended by Mosley 
et al. to reduce pre hospital time.12

Poor identification of  stroke symptoms in developing 
countries was found by Bachadi.6 Not regarding symptoms 
as serious due to lack of  knowledge was another reason for 
delay by patients. Relatives were also found to lack knowledge 
in recognising stroke symptoms hence a need to educate the 
general public for enlightenment about stroke and the need 
to act timeously. 
Management of  stroke is costly. These costs include costs for 
inpatient stay, outpatient visits, rehabilitation, medications 
and institutionalisation.13 In 2009 the estimated annual direct 
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costs for stroke was reported to be US$22.8 billion in the 
United States,14 while Gustavsson15 estimated 26.6 billion 
Euros for the EU in 2010. Indirect costs include loss of  
productivity and costs of  informal caregiving provide by 
unpaid family caregivers and these are reported to be huge.13 
Zimbabwe may face the same challenges more so as it is a 
developing country and many patients may not afford these 
costs hence the need for free health care for stroke patients. 
The purpose of  this study was to assess the reasons for delay 
in stroke patients accessing hospital services at 2 hospitals in 
Zimbabwe after the onset of  symptoms of  stroke. 

Methods
A descriptive cross sectional study was conducted at 2 
teaching hospitals, namely Parirenyatwa Group of  Hospitals 

(PGH) and Harare Central Hospital (HCH) in Harare, 
Zimbabwe. Permission to carry out the study in the hospitals 
was granted by the institutional ethical committees. Ethical 
approval was obtained from the relevant Institutional Review 
Boards (JREC 20/13 and MRCZ/B/563). Informed consent 
was sought from caregivers and people who had survived a 
stroke. 
Patients with a clinical diagnosis of  acute stroke or a 
computed tomography (CT) scan that confirmed a stroke 
and their caregivers were recruited into the study. The 
patients who were included were above 18 years with a first 
ever diagnosis of  stroke. The patients and their caregiver 
were treated as a unit. The patients were identified through 
the ward registers in the medical wards. The caregivers were 
identified and approached during hospital visiting times. 
A self-administered questionnaire was completed by the 
caregivers. The patients’ sociodemographic and medical data 
were extracted from the inpatient case files and transcribed 
onto a data abstraction sheet. The questionnaire focused on 
participants’ knowledge of  stroke symptoms, their response 
after the onset of  the symptoms and the time taken to get 
the patient to the nearest health care facility. Information 
was also elicited about the events between stroke onset and 
hospital presentation. 
Data was entered into Excel and exported to Stata 13 for 
analysis. Missing data was treated as missing during analysis. 
Data was analysed for means and frequencies. Odds 
ratios were computed for factors associated with hospital 
presentation time according to early (≤ 3 hours) or late (> 3 
hours) hospital presentation categories. Logistic regression 
modelling of  these factors was then performed to determine 
the independent predictors of  early presentation to hospital 
following the onset of  a stroke.

Results
A total of  121 stroke survivors were enrolled into the study. 
Sixty-one patients were recruited from PGH, and 60 patients 
were recruited from HCH. 

Sociodemographic characteristics
The mean age of  patients was 61.5 ± 17.5 years. The 
majority (63.6%) of  patients were females who were married 
(61%), did not live alone (92%) and lived in the urban areas 
(66%). Sixty percent of  the patients had their highest level 
of  education at primary level. Less than half  (38%) of  the 
survivors were currently working and the rest had no source 
of  income (Table 1). 
Diagnosis was mainly based on signs and symptoms with 
only 46 (38%) patients having had CT scan done. Thirty-
three (72%) of  the CT scans confirmed ischaemic stroke 
while thirteen (28%) showed signs of  a haemorrhagic stroke. 

Knowledge of stroke symptoms among participants
Thirty-three percent of  the participants reported that they 
were able to recognise the symptoms of  stroke by responding 
yes or no to a question on their ability to recognise the stroke 
symptoms. Fifty per cent perceived the stroke illness as being 
serious. Fifty-three percent of  the participants mentioned 
hypertension/high blood pressure as a risk factor for stroke. 
Other risk factors were stress, diabetes and defaulting 
treatment. Eighty-five (70%) perceived medical management 
as the only effective treatment for stroke while the remaining 
32 considered other alternative treatments such as faith 
healing, traditional/herbal medicine or others. The major 
source of  knowledge about stroke was from the community 
(Table 2). 

Table 1: Sociodemographic characteristics of  patients 
with stroke (N = 121)

Demographic characteristic Frequency (%)

Marital status 
 Married 
 Single 
 Widowed 
 Divorced

74 (61) 
5 (4) 
37 (31) 
5 (4)

Residence 
 Urban 
 Rural

80 (66) 
41 (34)

Living status  
 Alone 
 Not alone

10 (8) 
111 (92)

Highest level of education  
 No education 
 Primary 
 Secondary 
 Tertiary

13 (11) 
73 (60) 
32 (26) 
3 (2)

Employment status 
 Working 
 Not working 
 Retired

46 (38) 
49 (41) 
26 (21)

Monthly income (USD) 
 $0 
 $1 to 100 
 $101 to 300 
 $301 to 500

75 (62) 
17 (14) 
20 (17) 
9 (7)

Religion 
 Pentecostal 
 Catholic/Protestant 
 Apostolic 
 Atheist

14 (12) 
63 (52) 
34 (28) 
10 (8)

Hospital patient presented to 
 Parirenyatwa 
 Harare

61 (50.4) 
60 (49.6)

Mode of payment for hospital 
services 
 Cash 
 Medical aid 
 Aged non-paying

54 (44) 
8 (7) 
59 (49)

Table 1: Sociodemographic characteristics of patients with stroke 
(N = 121)
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These authors refuted the thought that stroke was a disease 
of  the aged as they found a higher burden of  stroke in those 
below 75 years. They also reported an increased proportion 
of  stroke among those below 64 years and this finding led 
them to conclude that stroke can no longer be regarded as 
a disease of  the aged. This is consistent with findings from 
studies done elsewhere.20–24

More than half  of  the stroke survivors in this study were 
married, and in addition the majority of  the patients did 
not live alone. Studies have shown that not being alone at 
the time of  a stroke prompts early hospital presentation as 
there are other people at hand to take the patient to hospital. 
The dominance of  ischaemic strokes over haemorrhagic 
strokes is consistent with findings worldwide.23,25–28 The 
proportion of  cerebral haemorrhage of  around 30% is in 
keeping with hospital studies elsewhere in Africa, but higher 
than in community studies in higher income regions18 and 
in the only community-based stroke study in Africa.16 In 
general, ischaemic stroke is more common because of  the 
pathogenesis e.g. cardiac emboli, atherosclerotic disease, 
hypertension causing small vessel disease which outweigh 
the causes of  cerebral haemorrhage; the underlying causes 
changes in populations as predicted by the epidemiological 
transition. Hospital based study bias which favours more 
severe strokes like cerebral haemorrhage increases the 
proportion.18

Participants in this study were drawn from major referral 
hospitals in the country which cater for both urban and 
rural populations in Zimbabwe. There were more patients 
from urban areas where the hospitals are situated although in 
Zimbabwe 65% of  the population resides in rural areas.17 This 
finding may imply more prompt hospital presentation for 
urban stroke patients compared to their rural counterparts. 
Stroke patients in rural areas have access to basic health 
facilities located in rural areas which have a low capacity to 
manage strokes as they lack requisite resources thus the need 
to travel to the referral hospitals for stroke management.27 
Residing in the rural areas when the stroke occurred was 
associated with increased delay in hospital presentation as 
compared to living in the urban areas. However it is important 
to note that rural areas in Zimbabwe tend to be further in 
the margins of  urban areas thereby increasing the distance 
the patients have to travel to receive medical attention in the 
hospitals being studied. In addition, they tend to have poorer 
transport systems delaying eventual hospital presentation 
compared to those already in urban areas.	
In this study, the majority of  the patients had their highest 
education at the primary level. Despite the low levels of  
stroke symptoms recognition generally reported by these 
participants most of  them reported the cause of  stroke 
to be high blood pressure. Elsewhere, higher levels of  
education starting from secondary school onwards have 
been associated with good knowledge of  symptoms of  
stroke.29–32  In Nigeria, Philip-Ephraim1 found that more 
than half  of  their participants had no knowledge of  stroke 
symptoms. Even though most of  the participants in our 
study had some formal education with the majority having 
primary education, the impact of  spirituality and traditional 
beliefs cannot be ruled out as a factor affecting time to 
present to hospital in Zimbabwe. This is supported by the 
findings that some participants would seek help elsewhere 
before presenting to hospital. 
Although 50% of  the participants perceived stroke as a 

Factors affecting hospital arrival time after the 
onset of stroke
The shortest time to present to hospital was 43 minutes 
(0.72 hours), and the longest time to present to hospital was 
240 hours (10 days). Lack of  readily available money to pay 
for hospital fees at the time of  stroke was found to be a 
significant predictor of  late hospital presentation (OR = 
6.64; 95% CI = 2.05 to 21.53); P = 0.002). 
The other factors that affected time taken to  present to 
hospital were; not perceiving stroke as a serious illness (OR 
= 2.43; 95% CI = 0.89 to 6.65; P = 0.083), not having readily 
available transport to ferry the stroke patient to hospital (OR 
= 2.07; 95% CI = 0.78 to 5.51; P = 0.144) and residing in 
the rural areas when the stroke occurred (OR = 2.33; 95% 
CI = 0.71 to 7.56; P = 0.161). However, all these were not 
statistically significant.
The factors that prompted early hospital presentation time 
were; receiving knowledge about stroke from the community 
(OR = 0.46; 95% CI  = 0.15 to 1.39; P = 0.170), seeking help 
first at the hospital rather than at other places (OR = 0.50; 
95% CI = 0.18 to 1.37; P = 0.177) and having a stroke while 
at work (OR = 0.46; 95% CI = 0.08 to 2.72; P = 0.389). 
These were also not statistically significant (Table 3).

Discussion
The findings from this study reveal that stroke generally occurs 
in older women (63.6%). This is most likely because women 
live longer than men. However Walker16 attributed this to 
age structure of  denominator populations which may be the 
same for Zimbabwe.17 A higher age adjusted prevalence rate 
among women compared to men was found among stroke 
survivors.18 In addition stroke, particularly in low and middle 
income countries is increasing particularly in the young with 
more than 83,000 children and youths under 20 years being 
affected annually in both low and middle income countries.19 

Table 2: Knowledge of stroke symptoms among participants

Knowledge of stroke Frequency (%)

Ability to recognize stroke symptoms (N = 121) 
 Yes 
 No

40 (33) 
81 (67)

Perception of stroke illness being serious (N = 121) 
 Yes 
 No

61 (50.4) 
60 (49.6)

Perceived causes of stroke (N = 121) 
 High blood pressure 
 Stress 
 Diabetes 
 Witchcraft 
 Drug reaction 
 Overworking  
 Defaulting diabetes/hypertension drugs 
 Overweight 
 Unfit 
 Don’t know 
 Hereditary 
 Circulation problems 
 HIV/AIDS

64 (53) 
23 (19) 
7 (6) 
1 (1) 
2 (2) 
6 (5) 
4 (3) 
3 (2) 
1 (1) 
10 (8) 
2 (2) 
2 (2) 
1 (1)

Alternative non-medical treatment sought (n = 32) 
 Faith healing 
 Traditional/herbal 
 Other 

24 (76) 
5 (16) 
3 (9)

Sources of knowledge about stroke (n = 100) 
 Medical personnel 
 Community 
 Self-sought knowledge

44 (44) 
51 (51) 
5 (5)

Table 2: Knowledge of stroke symptoms among participants
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done in Malawi found that higher education levels and better 
socio economic status and social support resulted in better 
outcomes post stroke.39 Secondly it is important to note 
that during the time this study was conducted, there was an 
economic crisis in Zimbabwe and most health care facilities 
were asking for cash payment for services before they 
could attend to the patients. This might have contributed 
significantly to the delays in presenting to hospital. There is 
need for hospitals and policy makers to consider suspending 
the upfront payment of  user fees for acute stroke patients 
who cannot afford it.
Unavailability of  transport to ferry the stroke patient to 
hospital was associated with delayed hospital presentation. 
Other studies also reported that additional time spent 
acquiring enough money to pay for the alternative transport 
and additional distance to board the transport delayed 
further the hospital presentation time.38,40–42 In Malawi public 
transport has been found to be difficult, inconvenient and 
too challenging to use due to distance and inconsistence 
availability.43 This may also affect presentation to hospital. 
Several studies conducted in various settings recommend 
the use of  emergency medical services or ambulances 
as the ideal, efficient mode of  transportation to hospital 
after an acute stroke.5,35–38 However, in this study the few 
patients who were taken to hospital by ambulance did not 
get to hospital within the recommended time. This can be 
attributed to the high user fees (on average US$40) often 
required upfront in order to call an ambulance for private use 
in Zimbabwe yet the majority of  the participants earned less 
than $300 per month. This could have deterred the majority 
of  stroke patients who had no money available at the time 
the stroke occurred from calling an ambulance when the 
stroke occurred. There is need to make the local authority 
ambulances readily available for use by community dwellers 
in cases of  medical emergencies such as a stroke or have a 
dedicated ambulance service for stroke.12

Seeking the first help after an acute stroke at a hospital that 
has the capacity to manage strokes has been found to help 
prompt acute stroke hospital presentation.32 Going to clinics 
or other medical institutions that do not have the capacity 
to manage strokes only to be referred, further delays arrival 
at the appropriate hospital.38 The findings in this study also 
alluded to the perception of  the stroke patients and their 
caregivers to alternative stroke management by apostolic 
healing, spiritual healing and use of  herbal medicines. In 
addition, Hundt et al.44 reported that stroke is considered 
to be both a physical and social condition, and consequently 
plural healing using clinical and social diagnostics is sought. 
In their study on “secondary prevention of  stroke.” 
Thorogood45 found that stroke survivors sought help from 
allopathic health care as well as from traditional healers and 
churches. There may be need to appreciate that some of  the 
patients may delay presenting to hospital as they first seek 
these alternative therapies. 
The factors that prompted early hospital presentation time 
were, receiving knowledge about stroke from the community 
and seeking help first at hospital rather than elsewhere. In 
this study, the majority of  patients received their knowledge 
about stroke from the community as compared to receiving 
it from medical personnel. Interestingly however, receiving 
knowledge about stroke from the community compared to 
medical personnel turned out to be protective of  delayed 
hospital presentation. This spells the need to revise the 

Table 3: Factors contributing to hospital arrival time after stroke onset

Factors

Time to hospital 
presentation

Odds ratio (95% 
confidence interval)

P-valueLate 
(> 3 hours)

Early 
(≤ 3 hours)

Gender                      
 Male 

Female
30 
52

7 
14

Reference 
0.87 (0.31 to 2.39) 0.78

Residence              
Urban 
Rural

53 
29

17 
4

Reference 
2.33 (0.71 to 7.56) 0.16

Education level     
No education 
Primary 
Secondary 
Tertiary

8 
49 
23 
2

3 
14 
3 
1

Reference 
1.31 (0.31 to 5.62) 
2.88 (0.48 to 17.24) 
0.75 (0.05 to 11.65)

0.71 
0.25 
0.84

Living status 
Alone 
Not alone

4 
78

2 
19

Reference 
2.05 (0.35 to 12.05) 0.43

Place of stroke 
Home  
Work 
Other

70 
4 
8

16 
2 
3

Reference 
0.46 (0.08 to 2.72) 
0.61 (0.15 to 2.56)

0.39 
0.50

First stroke event 
Yes 
No

60 
22

18 
3

Reference 
2.20 (0.59 to 8.20) 0.24

Perception of stroke as 
serious illness 

Yes 
No

37 
45

    14 
        7

Reference 
2.43 (0.89 to 6.65) 0.083

Severity of stroke 
Conscious 
Unconscious 

81 
14

18 
2

Reference 
1.43 (0.29 to 7.06) 0.66

Company at time of 
stroke 

Alone 
Not alone

16 
65

4 
17

Reference 
0.96 (0.28 to 3.23) 0.94

Prior stroke 
management at 
different facility 
(medical/non-medical) 

Yes 
No

41 
41

7 
14

Reference 
0.50 (0.18 to 1.37) 0.18

Readily available 
hospital fees 

Yes 
No

32 
50

17 
4

Reference 
6.64 (2.05 to 21.53) 0.002*

Readily available 
transport to hospital 

Yes 
No

25 
57

10 
11

Reference 
2.07 (0.78 to 5.51) 0.14

Mode of transport to 
hospital 

Private transport 
Ambulance 
Public transport

50 
9 

23

16 
0 
5

Reference 
- 
1.47 (0.48 to 4.51) 0.50

Prior stroke in family 
Yes 
No

39 
43

11 
10

Reference 
1.21 (0.46 to 3.17) 0.69

Source of knowledge 
about stroke causes 

Medical personnel 
Community

38 
43

6 
16

Reference 
0.46 (0.15 to 1.39) 0.17

*Significant at α = 0.05

Table 3: Factors contributing to hospital arrival time after stroke 
onset

serious illness, not all of  them presented early to hospital. 
The ideal recommended time to present an acute stroke 
patient to hospital is within 3 hours.2,33 In this study most 
of  the patients presented to hospital more than three hours 
after the stroke had occurred. This delay could have been 
due to multiple factors. Firstly, having no money to pay for 
hospital fees at the time of  stroke was found to be the only 
significant predictor of  late hospital arrival in our study. 
Inability to afford hospital fees and seeking help elsewhere 
were found to have contributed to delays in presenting to 
hospital, similar to findings in other studies.34–38 A study 
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current stroke awareness campaigns. Several countries in 
Sub Saharan Africa including Zimbabwe, Nigeria, Tanzania, 
Malawi and South Africa led by Stroke organisations 
commemorate the World Stroke Day on the 29th of  October 
each year to increase awareness on stroke. There is also an 
annual disability awareness day held in Zimbabwe every 
December led by Rehabilitation personnel at the public 
institutions. This involves marching in communities with 
banners and pamphlets distributed. School children and local 
authorities are also involved as well as the disabled people. 
The marches culminate with a gathering where people are 
taught about prevention, early identification, referral and 
management of  different conditions. 
It is therefore recommended that opportunities to educate 
the communities about stroke and its symptoms by 
healthcare workers be harnessed through activities such as 
awareness campaigns at primary health care facilities where 
most patients report to first before they can be referred 
to secondary or tertiary health care institutions. While 
it was beyond the scope of  this study to evaluate how 
the communities prefer to be educated on stroke and its 
symptoms, it can be assumed that people are more accepting 
of  information from their neighbours hence they act on 
their advice. A recommendation to use applied theatre in 
the dissemination and communication of  information for 
awareness campaigns was made.46 This is because theatre is 
frequently used in health promotion, education and training.

Conclusions
The factors identified to be contributing to delays in hospital 
presentation in this study are modifiable. Intervention by 
relevant authorities may positively influence the time taken 
to present to hospital.
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