Original Article

Waheed, S. et al,,

DOI: https://doi.org/10.70749/ijbr.v3i5.1400

A

INDUS
PUBLISHER

INDUS JOURNAL OF BIOSCIENCE RESEARCH
https:
ISSN: 2960-2793/ 2960-2807

indus Journal of

BIOSCIENCE
RESEARCH

induspublishers.com/IJBR

; Crossref

Frequency of mortality in stroke patients admitted in Ayub Teaching

Hospital Abbottabad

Sana Waheed?, Tayyaba Mumtaz2, Muhammad Ali Javed?, Muhammad Ali Khan?

1Medical-D Unit, Ayub Teaching Hospital, Abbottabad, Pakistan.

2Ayub Teaching Hospital, Abbottabad, Pakistan.

ARTICLE INFO
Keywords: Inpatient mortality, Stroke,
Hypertension, Diabetes, Hemorrhagic

stroke, Ischemic stroke

Correspondence to: Sana Waheed,
Medical-D Unit, Ayub Teaching Hospital,
Abbottabad, Pakistan.

Email: sanajadoon27 @gmail.com

Declaration

Authors’ Contribution: *Described at the
end of the paper.

Conflict of Interest: No conflict of interest.

Funding: No funding received by the
authors.

Article History

Received: 08-03-2025
Accepted: 07-05-2025

Revised: 21-04-2025
Published: 28-05-2025

ABSTRACT

Background: Inpatient stroke mortality is a serious healthcare challenge worldwide
with various causes for increased risk. The study seeks to explore the influence of
different demographic, clinical, and comorbidity conditions on stroke hospital
mortality, emphasizing the manner in which factors have an effect on the patient.
Objective: To determine the frequency of inpatient mortality in stroke patients
admitted in Ayub Teaching Hospital Abbottabad. Study Design: Descriptive, cross-
sectional study. Duration and Place of Study: Conducted between August 2024 and
February 2025 at the Department of General Medicine, Ayub Teaching Hospital,
Abbottabad. Methodology: A total of 111 patients, aged 30-70 years, with a
diagnosis of stroke were enrolled. Data collected included demographics, stroke type,
comorbidities, and residential status. Inpatient mortality was defined as death
occurring due to stroke after 24 hours of admission but before discharge. Statistical
analysis was performed using IBM SPSS version 26, and a p-value of < 0.05 was
considered statistically significant. Results: The study found a 13.5% inpatient
mortality rate. Mortality was higher in male patients and those from rural areas.
Statistically significant associations were found between mortality and gender (p =
0.003), residential status (p < 0.001), socioeconomic status (p < 0.001), diabetes (p <
0.001), hypertension (p = 0.010), smoking (p < 0.001), and type of stroke (p < 0.001).
Conclusion: Inpatient stroke mortality is significantly influenced by modifiable
factors such as comorbid conditions (hypertension, diabetes, smoking), as well as

demographic factors including gender, residential area, and socioeconomic status.

INTRODUCTION

Mortality from stroke remains a significant issue
worldwide given the high global prevalence of stroke
being among the leading causes of disability and
mortality.! The deaths from stroke are influenced by
certain factors that include the severity of stroke, the
stroke type, the timing of medical care, among other
factors including the presence of comorbidity.2 Stroke due
to the occlusion of the cerebral blood supply has a less
immediate cause of death than is the case with the
occurrence of hemorrhagic stroke where the
accompanying intracerebral bleeding leads to the worse
consequence.3 However, the two types of stroke have high
mortality in the acute phase, most prominently in the first
few days to weeks following the occurrence.*

The pathophysiology of the stroke is the primary cause for
the high mortality that is encountered.> Hemorrhagic
stroke is marked by the rupture of the blood vessel
resulting in an acute rise in the intracranial pressure, brain
herniation, and, in turn, to death, in the absence of
immediate care.® Ischemic strokes are the cause of tissue
necrosis and cellular demise due to the disruption of the
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oxygen supply, and based on the area involved, this may
also cause severe neurological deficits that further
increase the risk of death.”

Other risk determinants of stroke mortality include age,
gender, comorbid conditions, and socioeconomic
conditions.? The elderly has a worse prognosis for several
reasons due to the loss of physiological reserves in
addition to comorbid conditions like hypertension,
diabetes mellitus, and cardiovascular disease that
aggravates the stroke condition.? A previous stroke or TIA
also increases the risk of mortality.1° Gender also plays a
role wherein different studies have shown that women,
especially older women, have a higher stroke case-fatality
ratio compared to men.!0 Finally, the fact that most
individuals in low-resource settings have no access to
appropriate medical care in a timely fashion also
contributes to the higher case-fatality rates in these
settings.!1

In spite of advancements in stroke treatment, with the
implementation of thrombolytic therapy and surgery, the
overall case-fatality is high. Early diagnosis followed by
prompt treatment is the key to reducing the risk of case-
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fatality, but the contribution of rehabilitation towards
improved long-term function is also critical. Still, the
majority of the patients remain with disability that has the
potential for developing other complications like infection
and cardiovascular complications, resulting in case-
fatality.12

A study conducted by Ranasinghe VS and colleagues
revealed that the inpatient mortality rate among stroke
patients was 11.7%.13

Having knowledge about the frequency of stroke survivor
medical deaths is key to enhancing patient outcomes and
shaping healthcare policies. By understanding the rates of
mortality, the causes of poor outcomes can be found, and
specific interventions may be devised. The research is
critical to have data-driven information about the
influence of stroke on survival rates in patients so that
clinical treatment strategies can be formed, and healthcare
policies can be devised for decreasing the rates of deaths
in the high-risk group.

METHODOLOGY

This descriptive study was carried out between August
2024 and February 2025 at the Department of General
Medicine, Ayub Teaching Hospital, Abbottabad. A sample
of 111 patients was selected, with the sample size being
calculated using the WHO sample size software, applying a
95% confidence interval, a 6% margin of error, and an
expected inpatient mortality rate of 11.7% in stroke
patients.!3

The inclusion criteria were patients aged between 30 and
70 years of either gender, who had been diagnosed with
stroke based on sudden onset of measurable neurological
deficits such as sensory disturbances, speech difficulties,
visual impairments, altered coordination, dizziness,
severe headache (VAS >4), and cognitive deficits (presence
of any three or more), with evidence of either hemorrhagic
or ischemic stroke confirmed on a brain CT scan.
Hemorrhagic stroke was identified when CT scan revealed
acute blood markedly hyperdense compared to brain
parenchyma, while ischemic stroke was identified by the
presence of loss of grey-white matter differentiation,
hypoattenuation of deep nuclei, or cortical hypodensity
with associated parenchymal swelling and gyral
effacement. Patients were excluded if they had a history of
renal disease, liver disease, malignancy, or recurrent
strokes, as these conditions could confound the analysis of
stroke-related mortality.

Upon obtaining ethical approval, baseline demographic
data such as age, gender, body mass index (BMI),
residential status, smoking history, socioeconomic status,
diabetes, hypertension, duration of stroke, and stroke type
were recorded. Informed consent was obtained from the
patients or their guardians, ensuring confidentiality and
confirming that no risks were involved in their
participation. Throughout the hospitalization period,
patients were monitored, and information on inpatient
mortality—defined as death occurring due to stroke after
24 hours of hospital admission and before discharge—was
collected and recorded using a specifically designed
proforma.

For data analysis, IBM SPSS version 26 was utilized.
Quantitative variables, including age, BMI, duration of
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stroke, were summarized as mean + standard deviation.
Categorical variables such as gender, residential status,
smoking, socioeconomic status, diabetes, hypertension,
type of stroke, and inpatient mortality were presented as
frequencies and percentages. Inpatient mortality was
further analyzed across various demographic and clinical
characteristics and post-stratification chi-square tests
were performed, with a p-value of < 0.05 considered
statistically significant.

RESULTS

The average age of patients was 59.4 + 6.47 years, and the
average body mass index (BMI) was 27.94 + 2.05 kg/m>.
The average duration of stroke upon admission was 7.06 *
3.15 hours. In terms of gender distribution, 64% of
patients were male, while 36% were female. The
residential status of the patients showed that 55% were
from rural areas and 45% were from urban areas.
Regarding socioeconomic status, 55% of the patients were
classified as poor, 26.1% as middle class, and 18.9% as
rich. The prevalence of comorbidities included 43.2% with
diabetes, 54.1% with hypertension, and 40.5% were
smokers. Most patients (83.8%) had ischemic stroke,
while 16.2% had hemorrhagic stroke (as shown in Table
1).

Table 1
Patient Demographics
Demographics Mean * SD
Age (years) 59.396 + 6.47
BMI (Kg/m?) 27.935 + 2.05
Duration of Stroke (hours) 7.063 +3.15
Male n (%) 71 (64.0%)

Gender
Female n (%)

Rural n (%)
Urban n (%)
Poor n (%)
Middle n (%)

40 (36.0%)
61 (55.0%)
50 (45.0%)
61 (55.0%)
29 (26.1%)

Residential Status

Socioeconomic Status

Rich n (%) 21 (18.9%)

) Yes n (%) 48 (43.2%)
Diabetes

No n (%) 63 (56.8%)

] Yes n (%) 60 (54.1%)

Hypertension

No n (%) 51 (45.9%)

) Yes n (%) 45 (40.5%)
Smoking

No n (%) 66 (59.5%)

H hagi % 18 (16.2%
Type of Stroke emorrhagic n (%) ( 0)

Ischemia n (%) 93 (83.8%)

Inpatient mortality was observed in 13.5% of the patients
(as shown in Table 2).

Table 2
Frequency of Inpatient Mortality

Inpatient Mortality Frequency % age

Yes 15 13.50%

No 96 86.50%

Total 111 100%
Stratified analysis revealed that mortality was

significantly associated with gender, with a higher
mortality rate in male patients (21.1%) compared to
female patients (0.0%), with a p-value of 0.003. A
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significant association was also found with residential
status, where 24.6% of rural patients died compared to
none in the urban group, with a p-value of <0.001.
Socioeconomic status showed a similar pattern, with
24.6% of poor patients experiencing mortality, but none of
the middle or rich patients did, and this difference was
statistically significant (p < 0.001). Diabetes was another
significant factor, with 31.3% of diabetic patients dying
compared to 0% of non-diabetic patients, with a p-value of
<0.001. Hypertension was associated with inpatient
mortality as well, with 21.7% of hypertensive patients
dying compared to only 3.9% of non-hypertensive
patients, yielding a p-value of 0.010. Smoking was strongly
associated with inpatient mortality, with 28.9% of
smokers dying compared to only 3.0% of non-smokers,
with a p-value of <0.001. Finally, the type of stroke had a
significant relationship with mortality, as 61.1% of
patients with hemorrhagic stroke died, compared to only
4.3% of ischemic stroke patients, with a p-value of <0.001
(as shown in Table 3).

Table 3
Association of Inpatient Mortality with Demographic
Factors

Inpatient Mortality
Demographic Factors p-value
Yes n(%) No n(%)
Mal 15 (21.19 56 (78.99
Gender ae (21.1%) (789%) ) 903+
Female 0 (0.0%) 40 (100.0%)
Residential Rural 15 (24.6%) 46 (75.4%) <0.001*
Status Urban 0(0.0%) 50 (100.0%) '
Socio- Poor 15 (24.6%) 46 (75.4%)
economic Middle 0 (0.0%) 29 (100.0%) <0.001*
Status Rich 0(0.0%) 21 (100.0%)
Y 15 (31.39 33 (68.89
Diabetes s (ElsP), (688%) —_; hop+
No 0 (0.0%) 63 (100.0%)
Y 13 (21.7% 47 (78.3%
Hypertension s ( 6) ( 6) 0.010*
No 2 (3.9%) 49 (96.1%)
Y 13 (28.9% 32 (71.1%
Smoking s (28.9%) (7L1%) 4 001+
No 2 (3.0%) 64 (97.0%)
Type of Hemorrhagic 11 (61.1%) 7 (38.9%) <0.001*
Stroke Ischemia 4 (4.3%) 89 (95.7%) '
*Fischer Exact Test
Graph 1

Association of Inpatient Mortality with Demographic
Factors
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DISCUSSION

The study reported an inpatient mortality rate of 13.5%,
with higher mortality rates among males and residents of
rural settings. The substantially greater inpatient
mortality among males (21.1%) in relation to females
(0%) can probably be due to a multitude of factors,
including the existence of differences in biology such as
risk for stroke, severity, and treatment response based on
the genders. Research has indicated that stroke among
men tends to occur at a younger age and there are likely to
have poorer outcomes owing to adverse delays in
treatment due to the primary conditions of hypertension
and diabetes, both of which prevailed among this
population.

Additionally, the presence of comorbid conditions such as
diabetes mellitus (31.3%), hypertension (21.7%), and
smoking (28.9%) was observed to aggravate the risk of
mortality. These conditions, diabetes mellitus, and
hypertension are established risk factors for stroke and
have the effect of increasing the severity of the outcomes
due to the aggravation of vascular damage, which
enhances the risk of acute-phase stroke complication.
Smoking, which is a modifiable risk factor, has been found
to hasten the progression of atherosclerosis, thus
enhancing the risk to both ischemic and hemorrhagic
stroke.

Stroke subtype was also strongly associated with
mortality. Hemorrhagic stroke victims had much higher
mortalities at 61.1% in contrast to ischemic stroke at 4.3%.
That is consistent with scientific evidence that
hemorrhagic strokes where there is bleeding within the
brain are more dangerous in character based on the acute
severe brain damage leading to raised intracranial tension,
brain herniation, and unreversible brain damage.

Our data concurred with a number of earlier studies but
provided some new information about the determining
factors for inpatient deaths for stroke victims. Our study
had a mean age of 59.4 + 6.47 years, consistent with other
studies, for instance, Khosravi et al.l* whose study of
stroke victims reported a mean age of 63.18 years. This
reaffirms that stroke is perpetually affecting the middle to
late stages, confirming that age is a significant stroke
incidence and mortality factor. Our study also had a
matching mean body mass index (BMI) of 27.94 + 2.05
kg/m?, consistent with the recent emphasis on the role of
obesity in stroke referenced in other studies, for instance,
Khosravi et al. 1* and Maheshwari et al. 15> where high BMI
is associated with a high incidence of stroke and stroke
deaths.

In terms of gender, our study found that 64% of the
patients were male, which corresponds with the findings
of Khosravi et al. 14 who also observed a higher prevalence
of stroke in men. However, the study by Zuhaid et al. 15
presented a more balanced gender distribution (60%
male, 40% female), suggesting that gender disparities in
stroke incidence might vary based on the population and
region. Moreover, our findings that men exhibited higher
inpatient mortality (21.1%) compared to women (0.0%) is
particularly noteworthy. This result is similar to the
findings of Khosravi et al. 1* who reported a slightly higher
male mortality rate, but contrasts with the results of
Maheshwari et al. 1> where gender did not significantly
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influence the frequency of hyperthermia in stroke
patients.

Our study also revealed that a significant percentage of
patients were from rural areas (55%), and the mortality
rate was significantly higher in rural patients (24.6%)
compared to urban patients (0%). This finding is
consistent with Hwong et al. ¢ where disparities in
healthcare access between rural and urban populations
may contribute to worse outcomes in rural stroke patients.
These results further emphasize the need for targeted
healthcare interventions in rural areas, where timely
access to stroke care and specialized treatment remains a
challenge.

Regarding socioeconomic status, our study found that
24.6% of poor patients experienced mortality, whereas
none of the middle or rich patients did. This result mirrors
the findings of Kamiab et al. 17 who highlighted the role of
socioeconomic factors in stroke outcomes. In particular,
patients from lower socioeconomic backgrounds are more
likely to experience delays in seeking care, poorer
management of stroke risk factors, and limited access to
rehabilitation, all of which can contribute to higher
mortality. This finding underscores the importance of
addressing health inequalities to reduce stroke-related
mortality.

In terms of comorbidities, our study showed that 43.2% of
patients had diabetes, 54.1% had hypertension, and 40.5%
were smokers. These results align closely with studies
such as Khosravi et al. * and Zuhaid et al. > where
hypertension and diabetes were identified as significant
risk factors for stroke and mortality. Our study found that
31.3% of diabetic patients died compared to 0% of non-
diabetic patients, which is similar to the findings of
Khosravi et al. 1# who observed a higher mortality rate in
diabetic stroke patients. Similarly, smoking was strongly
associated with mortality in our study, with 28.9% of
smokers dying compared to only 3.0% of non-smokers,
which is consistent with the findings of Maheshwari et al.
15where smoking was identified as a major modifiable risk
factor contributing to poor outcomes.

Finally, the type of stroke played a significant role in
mortality in our study, with 61.1% of hemorrhagic stroke
patients dying compared to only 4.3% of ischemic stroke
patients. This result is consistent with multiple studies,
including Khosravi et al. 1# and Khattak et al. 8 where
hemorrhagic stroke was associated with higher mortality
rates. Hemorrhagic strokes tend to result in more severe
brain injury due to the immediate effect of bleeding and
increased intracranial pressure, leading to poorer
outcomes and higher mortality.

While our findings are consistent with several existing
studies, they also reinforce the significance of early
intervention, particularly in rural areas and among lower
socioeconomic groups, where stroke outcomes are often
poorer. The significant mortality observed in hemorrhagic
stroke patients further underscores the need for timely
and specialized care for these patients to improve survival
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rates.

However, there are some limitations to this study that
should be considered. First, the study was conducted at a
single center, so the results would not hold for other
hospitals or other geographic locations. The study
population is also most likely to have some local variations
that may not hold for the general population of stroke
patients due to differences in healthcare utilization and
population demographics. Second, the study was
observational, so the study cannot determine causal
relations between the factors that are so determined and
the consequence of mortality, although useful information
is produced. Finally, the fact that the study is based on
hospital records may include missing or incomplete data
that may compromise the accuracy of the findings. Lastly,
the short duration of the study may not capture long-term
post-stroke recovery or long-term mortality, which are
also important to ascertain the prognosis of stroke. All
these limitations point to the fact that more large
multicenter studies are warranted to verify our findings
and explore the long-term implications of stroke mortality.

CONCLUSION

Our findings have shown that inpatient stroke mortality is
to a large extent affected by a number of modifiable
conditions, for instance, comorbidity conditions such as
hypertension, diabetes, and smoking, along with
demographic conditions such as gender, residential area,
and socioeconomic origin. The finding points to the
importance of timely recognition and intervention, most
critically in populations that are both rural as well as of
low socioeconomic origin. The stroke class, where the
hemorrhagic stroke has higher related mortality, also
points to the importance of specialist care in improving
patient outcomes. These conditions can be treated through
targeted healthcare measures to reduce stroke-associated
mortality, improving patient survival rates in general.
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