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Abstract:- 

 

 Introduction  

Spontaneous Subarachnoid hemorrhage (SSAH) is 

known to cause metabolic and pathological changes at 

various aging population. Factors such as rising severity of 

the aetiology, associated comorbidities and gender, may 

confound the probable outcome. There are several facts 

suggesting that there is significant role of each of the above 

factors acting independently on the outcome of SSAH, but 

none has elucidated the collective impact of gender and age 

between 41 and 60 years, on the outcome of SSAH. Thus 

this study wanted to see the effects of primary and 

attenuated secondary injuries between the ages of 40-60 

years in patients with SSAH. This study aims to 

understand the pattern of these changes. 

 

 Objectives 

To study how gender of the patients between 41 and 

60 years affected their survival of spontaneous 

subarachnoid hemorrhage  in the subacute stage. 

 

 Materials and Methods 

This is a prospective study of patients with 

spontaneous subarachnoid hemorrhage (SSAH) managed 

at a tertiary hospital from January 2018 till January 2023. 

Twenty-two patients were studied. The patients included 

those with intracerebral and intraventricular hemorrhage. 

The study excluded patients with traumatic brain injury 

and patients without brain imaging. The management of 

these patients were uniform. The GCS on admission were 

checked; in the acute/subacute phase. Their age were from 

41-60 years, with their corresponding outcome correlated. 

The outcomes were survival or mortality. 

 

 Results 

Total number of patients studied was 22, male 13 

(59.1%), females 9 (41.9%),  

 

 Conclusion 

Older age correlated with poorer Glasglow Coma 

Scale (GCS) and higher mortality rate. Efforts should be 

intensified to tackle these factors before and during the 

hemorrhage to improve outcome. 

 

I. INTRODUCTION 

 

There exists a wide variation in the incidence of SAH. 

The overall incidence of SAH was approximately 9 per 

100 000 person‐years but varied significantly by region, with 
doubled rates in Japan and Finland and far lower rates in 

South and Central America. The incidence was higher in 

women and increased with age. The gender distribution varied 

with age. At young ages, incidence was higher in men, while 

after the age of 55 years, the incidence was higher in women1.   

 

The association of age and gender in the outcome of 

SSAH can be linked to the likely prevalence of some of the 

causative factors of SSAH in certain age groups and gender. 

At older age, hypertension is a prevailing cause of SSAH 

while ruptured aneurysm and arteriovenous malformation 

rupture are commonly noted in the younger age. Rates are 
higher in Japan and Finland and increase with age.  

 

The preponderance of women starts only in the sixth 

decade. There is a dearth of data in the age and gender related 

incidence with respect to SSAH in the Nigerian population 

necessitating this study. Subarachnoid haemorrhage (SAH) 

from a ruptured aneurysm accounts for approximately 5% of 

all strokes. Because it occurs at a young age and has a high 

case fatality, the loss of productive life years in the general 

population from SAH is as large as that from cerebral 

infarction, the most common type of stroke1,2,3 
 

In the 37 sample size study by N.K De Rooij et al, the 

mean age of the study population and gender distribution, 

mean age and proportion of women were analysed by 

multivariate analysis. After adjustment for age, incidence 
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increased by a factor of 1.03 (95% CI 0.99 to 1.06) for each 

additional percentage point of women in the study population. 
Incidences were reported separately for women and men by 

age category in several series studied.4,5,6,7,8,9,10 In the age 

group 25–45 years, incidence was significantly higher in men 

than in women, but in the age group 55–85 years, incidence 

was significantly higher in women than in men.   

 

Gender distribution as noted in Univariate Poisson 

regression analysis showed that for each additional per cent of 

women, the incidence became 1.07 times higher (95% CI 1.04 

to 1.10). The overall incidence in this subset of studies was 

10.5 (95% CI 9.9 to 11.2) per 100 000 person‐years; the 

incidence for men was 9.2 (95% CI 8.4 to 10.2) and for 
women  was 11.5 (95% CI 10.6 to 12.6). Thus the incidence in 

women was 1.24 (95% CI 1.09 to 1.42) times higher than in 

men.  

 

Subarachnoid hemorrhage (SAH) is bleeding into and 

within the subarachnoid space-: The area between the arachnid 

membrane and the Pia  mater surrounding the brain.11 

Symptoms may include severe and rapid headache of sudden 

onset, vomiting, unconsciousness, fever, weakness, numbness 

and occasional seizure including neck pain and stiffnes12. In 

about a quarter of people a small bleed with resolving 
symptoms occurs within a month of a larger bleed. 

 

Spontaneous SAH occurs in occasions of non-traumatic 

or iatrogenic intracranial bleeding conditions. The severity of 

SSAH is determined among other things by the volume of 

hemorrhage into the subarachnoid space. 

 

In 85 percent of spontaneous cases the cause is a cerebral 

aneurysm—a weakness in the wall of one of the arteries in the 

brain that becomes enlarged. They tend to be located in the 

circle of Willis and its branches. While most cases are due to 

bleeding from small aneurysms, larger aneurysms (which are 
less common) are more likely to rupture.13 Aspirin also 

appears to increase the risk.14 

 

In 15–20 percent of cases of spontaneous SAH, no 

aneurysm is detected on the first  angiogram.15 About half of 

these are attributed to non-aneurysmal perimesencephalic 

hemorrhage, in which the blood is limited to the subarachnoid 

spaces around the  midbrain (i.e. (mesencephalon). In these, 

the origin of the blood is uncertain.13 The remainder are due to 

other disorders affecting the blood vessels like cerebral 

arteriovenous malformation, disorders of the blood vessels in 
the  spinal cord, and bleeding into various  tumors.13 

 

There are several grading scales available for SAH. The 

Glasgow Coma Scale (GCS) is ubiquitously used for assessing 

consciousness. Its three specialized scores are used to evaluate 

SAH; in each, a higher number is associated with a worse 

outcome.16  

 

The first widely used scale for neurological condition 
following SAH was published by Botterell and Cannell in 

1956 and referred to as the Botterell Grading Scale. The 

World Federation of Neurosurgeons (WFNS) classification 

uses Glasgow coma score and focal neurological deficit to 

gauge severity of symptoms.20 

 

Grade GCS Focal neurological deficit 

1 15 Absent 

2 13–14 Absent 

3 13–14 Present 

4 7–12 Present or absent 

5 <7 Present or absent 

 

A comprehensive classification scheme has been 
suggested by Ogilvy and Carter to predict outcome and gauge 

therapy. The system consists of five grades and it assigns one 

point for the presence or absence of each of five factors: age 

greater than 50; Hunt and Hess grade 4 or 5; Fisher scale 3 or 

4; aneurysm size greater than 10 mm; and posterior circulation 

aneurysm 25 mm or more.21 

 

This study tends to appreciate the effect of gender on the 

outcome of SSAH in patients between the ages of 40 - 60 

years. 

 

II. MATERIALS AND METHOD 

 

This is a prospective study of patients with spontaneous 

subarachnoid hemorrhage (SSAH) managed at a tertiary 

hospital from January 2018 till January 2023. Fifty patients 

were studied. The patients included those with intracerebral 

and intraventricular hemorrhage. The study excluded patients 

with traumatic brain injury, brain surgery and patients without 

brain imaging. The GCS on admission were checked; in the 

acute/subacute phase. The age were stratified to fit into ages 

between 40 and 60 years, with their corresponding outcome 
correlated. The outcomes were patterned into survival or 

mortality. 

 

Statistical analysis was with Statistical Package for the 

Social Sciences, SPSS. The imaging techniques were brain CT 

scan and brain MRI. The management of the patients were 

uniform. They were managed in the ICU and had intravenous 

fluids, nasogastric feeding when needed, antihypertensives, 

diuretics, broad-spectrum antibiotics, intranasal O2 when 

necessary, DVT prophylaxis. The GCS on admission were 

checked. The electrolytes were checked and appropriate and 

timely correction made on admission thus standardising the 
treatment of all the patients. The abnormalities were promptly 

corrected and followed up. Consent was administered to the 

patients’ relative on presentation in accordance with the 

ethical standard of the health institution. 
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III. RESULTS 

 

Tables and Charts for patients 41-60 years 

 

Statistics 

 Age Sex GCS Outcome 

N Valid 22 22 22 22 

Missing 0 0 0 0 

Mean 49.5000 1.4091 9.5909 1.4091 

Std. Error of Mean .94834 .10729 .76066 .10729 

Median 49.0000 1.0000 9.5000 1.0000 

Mode 49.00 1.00 7.00 1.00 

Std. Deviation 4.44811 .50324 3.56783 .50324 

Minimum 41.00 1.00 4.00 1.00 
Maximum 60.00 2.00 15.00 2.00 

Table 1. Statistics for age, sex GCS and Outcome for patients 41-60 years. 

 
 

Age 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 41.00 1 4.5 4.5 4.5 

44.00 1 4.5 4.5 9.1 

45.00 3 13.6 13.6 22.7 

46.00 1 4.5 4.5 27.3 

47.00 1 4.5 4.5 31.8 

48.00 1 4.5 4.5 36.4 

49.00 5 22.7 22.7 59.1 

50.00 2 9.1 9.1 68.2 

53.00 3 13.6 13.6 81.8 

54.00 2 9.1 9.1 90.9 

56.00 1 4.5 4.5 95.5 

60.00 1 4.5 4.5 100.0 

Total 22 100.0 100.0  

Table 2. The age distribution of patients 41-60 years 

 

Gender 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Male 13 59.1 59.1 59.1 

Female 9 40.9 40.9 100.0 

Total 22 100.0 100.0  

Table 3. The sex distribution of patients 41-60years. 
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GCS 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 4.00 2 9.1 9.1 9.1 

5.00 1 4.5 4.5 13.6 

6.00 1 4.5 4.5 18.2 

7.00 4 18.2 18.2 36.4 

8.00 1 4.5 4.5 40.9 

9.00 2 9.1 9.1 50.0 

10.00 3 13.6 13.6 63.6 

11.00 1 4.5 4.5 68.2 

12.00 2 9.1 9.1 77.3 

14.00 2 9.1 9.1 86.4 

15.00 3 13.6 13.6 100.0 

Total 22 100.0 100.0  

Table 4. The GCS of patients 41-60 years. 

 

 

Outcome 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Survived 13 59.1 59.1 59.1 

Died 9 40.9 40.9 100.0 

Total 22 100.0 100.0  

Table 5. The Outcome for patients 41-60 years 

 

Charts 

 

 
Fig 1. The Age distribution of patients 41-60 
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Fig 2. The Sex distribution of patients 41-60 years 

 

 
Fig 3. The Frequency of the GCS for patients 41-60 years. 
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Fig 4. The Outcome for patients 41-60 years. 

 
22 patients were studied. 13 males (59.1%) and 9 

females (40.9%), Table 3. Table 1 shows the mean, median, 

mode, standard deviation, standard error, minimum and 

maximum for age, sex, GCS and outcome. Table 2 shows the 

age distribution. Table 3 shows the sex distribution. Table 4 

shows the GCS and Table 5 shows the outcome.  

 

The lowest GCS was 4 (9.1%) and the highest GCS was 

15 13.6%, Table 4. GCS of 7 was the highest frequency 4 

(18.2%), followed by 10 (13.6%) and 15 (13.6%), Table 4. 13 

(59.1%) patients survived, 9(40.9%) patients died, Table 5.  

 
More males were affected in this age group, p = 0.273. 

Death was less in this age group, p= 0.134. Males had fewer 

deaths, p = 0.128. Mortality increased with higher GCS, 

P=0.015, which is statistically significant. 

 

IV. DISCUSSION 

 

This study aims at examining the effect of gender on the 

outcome of SSAH in patients between the ages of 40 - 60 

years. 

 
22 patients were studied. 13 males (59.1%) and 9 

females (40.9%). The mean age was 49.5, the median age was 

49, the mode was 49. The mean GCS was 9.59, the median 

was 9.5, the mode was 7. 

More males were affected in this age group. This 

corresponds to the findings of Charlotte H Harrison et al who 

stated, “we find a clear excess in men, whereas our results 

from the seventh decade onwards show either equal sex 

incidence, or a female predominance, depending on how the 

age categories are divided.”22  

 

The difference in male and female patients in the same 

age category could be mostly attributed to lifestyle. Yuankun 

Cai et al offer an explanation based on their study, “The 

proportion of smokers and drinkers was significantly higher in 

male patients than in female patients.”23 

Death was less in this age group. Mortality was less in 

this age group because they are relatively young and would 

most likely present early.  
 

Males had fewer deaths. Males survive more than 

females possibly because of their genetic make up. Yuankun 

Cai et al has a similar finding, they stated, “our study found 

that the likelihood of cerebral ischemia was significantly 

higher in female patients with aSAH than in male patients 

with aSAH. This phenomenon could be because female 

patients with aSAH are more vulnerable to vasospasm. Studies 

have shown that early vasospasm predicts a higher incidence 

of SAH-related cerebral ischemia and a poorer prognosis. 

Female sex has been reported to be an independent risk factor 
for cerebral vasospasm after aSAH. Moreover, it has also been 

found that catecholamine metabolites, which reflect 

sympathetic excitation, have a higher level in the 

cerebrospinal fluid of female patients with SAH, which also 

suggests that they are more vulnerable to vasospasm.”23 
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For male and female smokers, the risks are the 

same. Regarding smoking, the sex difference is reportedly 
smaller if not absent. 22  

 

Complicating the issue, sex differences in SAH incidence 

may interact with age, as well as with factors such as smoking 

and geographical region. For example, de Rooij et al found 

that sex differences began at age 55.21,22 

 

Mortality increased with lower GCS. Low admission 

GCS is a poor prognostic factor. This and female sex are 

independent poor prognostic factors for SSAH in this age 

group.  

 
Efforts should be intensified to tackle hemorrhage in the 

acute/subacute phase to prevent lowering the GCS which 

could be fatal. Most patients receive conservative treatment in 

this phase and if the GCS is found not to be improving urgent 

intervention is necessary. This would lower the raised ICP, 

prevent rebleed and abort their ugly sequelae. Intervention can 

be open, laparoscopic or cannulation with embolisation. 

For prevention, we recommend regular monitoring of those at 

risk by CT or MR angiography. These include chronic or 

severe hypertensives, patients with previous bleeding 

episodes, patients with unruptured aneurysms, patients on 
blood thinners, connective tissue disorders, diabetics, etc. 

This study has the limitations of available data. Many patients 

do not get to tertiary health centres where accurate diagnosis 

can be made. We suggest the pooling of data from multiple 

centres in our subregion, and health education to boost early 

referral and presentation to tertiary health institutions. 

 

V. CONCLUSION 

 

This study has been able to establish that age, gender and 

GCS have an impact on the outcome of SSAH. Patients in this 

age group, especially males, survive SSAH more. Low GCS is 
associated with increasing mortality. Efforts should be 

intensified to tackle the hemorrhage in the acute/subacute 

phase to prevent lowering the GCS which could be fatal. 

Routine monitoring of those at risk before and during the 

hemorrhage is necessary to improve outcome.  
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