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Intracranial haemorrhage is a serious neurological emergency with high morbidity and
mortality. Hypertensionisaknown majorrisk factor; however, local dataregardingits frequency
inintracranial haemorrhage patients remain limited. Objectives: To determine the frequency of
hypertension among patients with intracranial haemorrhage presenting to the Emergency
Department(ED)of Lady Reading Hospital, Peshawar. Methods: This cross-sectional study was
conducted at the ED of Lady Reading Hospital from April to September 2023. A total of 182
patientsaged 30-70 years, diagnosed with intracranial haemorrhage via CT scan, were enrolled
using consecutive sampling. Blood pressure, BMI, demographic data, and socioeconomic
status were recorded. Hypertension was defined as SBP 2140 mmHg, DBP =90 mmHg, or self-
reported antihypertensive medication use. Data were analyzed using SPSS version 26.0, with
the chi-square test(p<0.05 considered significant). Results: Patients had ameanage 0f 50.24 +
12.24 yearsand amean BMI of 25.74 + 4.41kg/m?. Hypertension was found in 155 patients(85.2%).
There were no significant associations between hypertensionand gender(p=0.364), age groups
(p=0.817), or socioeconomic status (p=0.613). Conclusions: Hypertension prevalence was high
amongintracranialhaemorrhage patients.This emphasizes the need forimproved hypertension
managementand preventive strategiesinthe community.

INTRODUCTION

Intracranial haemorrhage constitutes a severe clinical
condition that threatens one's life due to bleeding from the
inside of the skull. It encompasses epidural hematoma,
subdural haemorrhage, and both subarachnoid and intra-
parenchymalhaemorrhage[1]. While each type differsinits
pathophysiology, presentation, and prognosis, each form
poses a serious threat to health and can lead to severe
outcomes if not identified and managed promptly. These
types of bleeding are diagnosed with neuroimaging, and
most commonly, non-contrast CT scans [2, 3]. Epidural
hematoma usually arises following trauma and is
frequently arterialin origin, often due toinjury to the middle
meningeal artery [4]. Subdural haemorrhage involves
venous bleeding into the space between the dura mater

and arachnoid mater, often after blunt head trauma.
Subarachnoid haemorrhage occurs when blood
accumulates in the subarachnoid space, either from
trauma or rupture of an aneurysm. Among these,
intraparenchymal haemorrhage bleeding directly into the
brain tissue is commonly associated with longstanding
hypertension and forms the focus of this study [5, 6].
Hypertension has been recognized as one of the most
important modifiable risk factors for both ischemic and
haemorrhagic strokes [7]. Elevated systolic and diastolic
blood pressures have been consistently associated with an
increased risk of cerebral haemorrhage. Studies have
shown that poorly controlled blood pressure not only
increases the risk of primary intracerebral haemorrhage
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but also raises the likelihood of recurrent events.
Furthermore, undiagnosed or untreated hypertension
often contributes silently to vessel fragility, predisposing
individuals to spontaneous haemorrhage even in the
absence of trauma [8]. Several studies across different
populations have reported a high prevalence of
hypertension among patients presenting with intracranial
haemorrhage. Dong and colleagues reported a
hypertension rate of 88% in such patients, while Lioutas et
al. foundthe frequencytobe 86.3%. These figures highlight
a strong correlation between elevated blood pressure and
spontaneous cerebral bleeding events [9, 10]. However,
there is a distinct lack of local epidemiological data in
Pakistan, particularly from tertiary care emergency
departments, quantifying the frequency of hypertension
among patients with intracranial haemorrhage. Most
available studies are international, and their findings may
not fully reflect the regional burden or healthcare context.
This absence of region-specific evidence limits the
development of targeted prevention and screening
strategies in our population. Given the burden of stroke-
related emergencies in tertiary hospitals and the limited
local data on risk factor prevalence, this study was
designed to determine the frequency of hypertension
among patients with intracranial haemorrhage presenting
to the Emergency Department at Lady Reading Hospital,
Peshawar.

This study aims to inform clinicians about the magnitude of
this preventable risk factor in our setting and to support
more effective strategies for early detection, prevention,
and patienteducationregardingblood pressure control.

METHODS

This was a cross-sectional descriptive study conducted to
determine the frequency of hypertension among patients
presenting with intracranial haemorrhage to the
Emergency Department. The research was carried out in
the Department of Emergency Medicine at Lady Reading
Hospital (LRH), Peshawar, a major tertiary care hospital
providing emergency services to alarge population across
Khyber Pakhtunkhwa. The duration of the study was six
months, from April 2023 to September 2023, following
formal approval of the research synopsis by the College of
Physicians and Surgeons Pakistan (CPSP) and ethical
clearance by the Institutional Review Board (IRB) of LRH.
Formal ethical approval was granted by the IRB of Lady
Reading Hospital under Reference No. 682/LRH/MTI, and
the research protocol was also approved by CPSP under
Reference No. CPSP/REU/EMD-2020-022-224 These
approvals ensured compliance with ethical research
standards, data confidentiality, and patient safety. All
participants or their legally authorized representatives
were provided with detailed information about the study,
including objectives, procedures, and potential risks and
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benefits. Written informed consent was obtained before
participation. Participants were assured that their data
would be kept confidential and their care would not be
affected by refusal or withdrawal from the study. The
sample size was calculated using the WHO sample size
calculator, assuming a 95% confidence level, 5% margin of
error, and an expected hypertension prevalence of 86.3%
based on prior studies [10]. The final sample included 182
patients. A consecutive non-probability sampling
technique was employed, enrolling all eligible patients who
presented during the study period and fulfilled the
inclusion criteria. Inclusion criteria were male and female
aged 30 to 70 years with a diagnosis of intracranial
haemorrhage confirmed by neuroimaging. Exclusion
criteria included known cases of hyperaldosteronism,
subarachnoid haemorrhage, or structural brain lesions
suchas tumours. Intracranial haemorrhage was diagnosed
using non-contrast computed tomography (CT) scans of
the brain, interpreted by qualified radiologists following
standard emergency protocols. Hyper-dense regions
indicative of acute haemorrhage was used to confirm the
diagnosis. Hypertension was defined as any of the
following: systolic blood pressure (SBP) =140 mmHg,
diastolic blood pressure (DBP)>90 mmHg, or self-reported
use of antihypertensive medication within the last two
weeks. Blood pressure was measured using a digital,
calibrated sphygmomanometer after the patient was
seated calmlyforatleast five minutes. Three readings were
taken at two-minute intervals, and the average of the three
was recorded as the final blood pressure value. Height and
weight were measured using standardized instruments to
calculate BMI. Data collection was done using a pre-tested
structured proforma. Variables collected included age,
gender, BMI, socioeconomic status, and clinical data. No
additional laboratory or imaging tests were conducted
beyond standard emergency care. To minimize observer
bias, allCT scanswereinterpreted by radiologistswhowere
blinded to the patient's blood pressure status. Data
collectors were trained on standardized measurement
protocols to further ensure objectivity and consistency.
Datawere analyzed using IBM SPSS Statistics version 26.0.
Continuous variables (e.g., age, BMI, SBP, DBP) were
expressed as means + standard deviations, while
categorical variables (gender, hypertension status,
socioeconomic group) were summarized using
frequencies and percentages. Associations between
hypertension and independent variables (gender, age
group, socioeconomic status) were assessed using the
Chi-square test. A p-value <0.05 was considered
statistically significant.
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RESULTS

Out of 182 patients presenting with intracranial
haemorrhage, the mean age was 50.24 + 12.24 years,
reflecting a predominance of middle-aged individuals. The
mean BMI| was 25.74 + 4.41 kg/m?, placing most patients in
the overweight category. Systolic and diastolic blood
pressures averaged 143.59 + 21.36 mmHg and 90.49 + 11.76
mmHg, respectively, indicating elevated blood pressure in
this cohort and suggesting a significant burden of
hypertensioninthese patients(Table1).

Table 1: Demographic and Clinical Characteristics(n=182)

Variables Mean +SD

Age (Years) 50.24 +12.24
BMI (kg/m?) 25.74 + 4.41
SBP(mmHg) 143.59 +21.36
DBP(mmHg) 90.49 £11.76

Among the 182 patients, 155 (85.2%) had hypertension,
while 27 (14.8%) were normotensive. Females comprised
100(54.9%) of the study population, and males 82 (45.1%).
This shows a high overall prevalence of hypertension in
bothgenders(Table 2).

Table 2: Frequency of Hypertension and Gender Distribution
(n=182)

Variables Frequency (%)
Hypertension
Yes 155(85.2%)
No 27(14.8%)
Gender

Female 100(54.9%)
Male 82(45.1%)
Total 182(100%)

When comparing gender and hypertension status, 83/100
female (83%) and 72/82 male (87.8%) were hypertensive.
The Chi-square test revealed no significant association
between gender and hypertension: x2(1, N=182) = 0.823,
p=0.364. Although the proportion of hypertensive males
was slightly higher, the difference was not statistically
meaningful(Table 3).

Table 3: Genderand Hypertension Association(n=182)

Hypertension  Hypertension

Total x*(df) F-

Gender

Yes (%) No (%) valu
Female 83(83%) 17(17%) 100
Male 72(87.8%) 10(12.2%) 82 |0.823(1) [ 0.364
Total 155 27 182

Age-wise, participants were divided into four categories.
The highest number of hypertensive cases occurred in the
50-59 age group (44 cases). However, no significant
association was found between age group and
hypertension:x? (3, N=182)=0.935, p=0.817(Table 4).
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Table 4: Association between Age Group and Hypertension
(n=182)

Age Group Hypertension Hypertension

Total x(af P

(Years) Yes (%) No (%) valu
30-39 40(87%) 6(13%) 46

40-49 31(88.6%) 4(1.4%) 35

50-59 44(84.6%) 8(15.4%) 52 10.935(3)| 0.817
60-70 40(81.6%) 9(18.4%) 49

Total 155 27 182

The study presents the association between
socioeconomic status and hypertension among patients
with intracranial haemorrhage. The highest proportion of
hypertensive individuals was observed in the low
socioeconomic group, with 58 out of 66 patients (87.9%)
affected, followed closely by the high-income group at
85.7%, and the middle-income group at 81.7%. Despite
these numerical differences, the Chi-square test did not
demonstrate a statistically significant association
between socioeconomic status and hypertension, with x2
(2,N=182)=0.979, p=0.613.This indicates that hypertension
was prevalent across all economic strata without a
significant trend favouring one group over another. The
overall prevalence of hypertension was 85.2%, with a 95%
confidence interval of 80.1% to 90.3%, reflecting a
consistently high burden in this population regardless of
socioeconomic background(Table5).

Table 5: Socioeconomic Status and Hypertension Association
(n=182)

95% ClI for
p- Hyper-

Socio- Hyper- Hyper- 2
economic  tension tension Total

Groups Yes (%) No (%) (df) value

tension
Prevalence

High | 48(85.7%) | 8(14.3%) | 56
Middle | 49(81.7%) | 11(18.3%) | 60 | 0.979 80.1%
Low | 58(87.0%) | 8(121%) | 66 | @ |*®%| -s0.3%
Total | 155(85.2%) | 27(14.8%) | 182

DISCUSSION

In the current study, hypertension was notably prevalent
(85.2%) among patients presenting with intracranial
haemorrhage at Lady Reading Hospital's Emergency
Department. These findings align closely with previously
published studies, reinforcing the critical role that
hypertension plays in the pathogenesis of haemorrhagic
stroke[11-13]. Our study's findings correspond well with the
frequency reported by Dong et al. who found an 88%
prevalence of hypertension in patients suffering from
intracranial haemorrhage [9]. Similarly, Tran et al.
documented a hypertension prevalence rate of 86.3%
among patients experiencing intracerebral haemorrhage
[14]. Such consistency across diverse populations and
healthcare settings underscores hypertension as a
universal, primary, and preventable risk factor for cerebral
haemorrhage [15]. Interestingly, despite hypertension's
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high overall prevalence in our study, statistical analyses
revealed no notable relation between hypertension and
variables like gender or age groups. A slightly higher
proportion of male patients (87.8%) compared to female
(83%) were hypertensive, but the difference was not
statistically significant (p=0.364). Goswami and Nanda,
reported this absence of significant gender difference
aligns with global stroke data, suggesting hypertension's
widespread prevalence across genders without notable
disparities [16]. Similarly, the distribution of hypertension
across different age categories did not demonstrate
significant variation (p=0.817), though numerically higher
cases were found within the 50-59 years'age bracket. This
was consistent with global stroke epidemiological data like
Nazeer et al. and Patel et al. suggesting that hypertension
prevalence increases with advancing age but does not
significantly differ between middle-aged and older age
groups in intracerebral haemorrhage patients[17, 18]. The
socioeconomic analysis revealed a slightly higher
hypertension rate within low socioeconomic groups
(87.9%), though statistical significance was not reached
(p=0.613). This finding echoes other studies like Ullah et al.
and Prabhu et al. indicating that individuals from lower
socioeconomic strata typically face barriers to accessing
routine healthcare, contributing to poorer chronic disease
management and subsequently higher rates of
uncontrolled hypertension [19, 20]. The substantial
prevalence of hypertension identified underscores the
importance of rigorous public health initiatives [21].
Effective preventive strategies must prioritize early
diagnosis, routine blood pressure screening, community
education, and accessible hypertension management
programs. Current international guidelines highlight
effective antihypertensive management as pivotal in
reducing stroke risk. Therefore, integrating such protocols
in routine emergency department practices, along with
public health measures, might substantially mitigate
strokeincidence andrelated complications.

CONCLUSIONS

Hypertension was found to be highly prevalent among
patients presenting with intracranial haemorrhage at the
emergency department of Lady Reading Hospital,
Peshawar. This observed frequency aligns closely with
international data, reinforcing hypertension as a
significant and modifiable risk factor for haemorrhagic
stroke. No statistically significant associations were found
between hypertension and demographic variables such as
age, gender, or socioeconomic status, indicating that
elevated blood pressure affects a broad cross-section of
the population. These findings underscore the need for
comprehensive public health initiatives focused on
community awareness, routine blood pressure screening,
and lifestyle modification programs. In addition,
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integrating standardized hypertension screening
protocols into emergency department triage workflows,
along with establishing referral pathways for long-term
follow-up in primary care, may enhance early detection and
long-termcontrol.

Authors Contribution

Conceptualization: HM
Methodology: HM, SA
Formalanalysis: HM, SA
Writingreview and editing: HM, SA

Allauthorshaveread and agreed to the published version of
the manuscript

Conflicts of Interest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[1] Bako AT, PanA, Potter T, Tannous J, Johnson C, Baig
E et al. Contemporary Trends in the Nationwide
Incidence of Primary Intracerebral Hemorrhage.
Stroke.2022Mar;53(3):e70-4.doi:10.1161/STROK-
EAHA.121.037332.

[2] Mengel A, Siokas V, Buesink R, Roesch S, Laichinger
K, Ferizi R et al. Continuous Arterial Blood Pressure
Indices and Early Hematoma Expansion in Patients
with Spontaneous Intracerebral Haemorrhage. Brain
Haemorrhages.2024 Oct; 5(5): 213-22. doi: 10.1016 /j.
hest.2024.06.001.

[3] KaolblK, Hock SW, XuM, Sembill JA, Mrochen A, Balk S
et al. Association of Non-Contrast CT Markers with
Long-Term Functional Outcome in Deep
Intracerebral Haemorrhage. Frontiers in Neurology.
2024Jan;14:1268839.d0i:10.3389/fneur.2023.1268
839.

[4] EzeonuS, Capasso A, Vollano N, Rodriguez-Rivera J,
Maglaras C, Raman T. P15. Determining Factors of
Postoperative Lumbar Epidural Hematoma:
Hypertension and Elevated Postoperative Diastolic
Pressure Significantly Increase Risk.The Spine
Journal.2024Sep;24(9):S70.doi:10.1016/j.spinee
.2024.06.036.

[6] Gil-Garcia CA, Flores-Alvarez E, Cebrian-Garcia R,
Mendoza-Lopez AC, Gonzalez-Hermosillo LM, Garcia-
Blanco MD et al. Essential Topics About the Imaging
Diagnosis and Treatment of Hemorrhagic Stroke: A
Comprehensive Review of the 2022 AHA Guidelines.
Current Problems in Cardiology.2022Nov;47(11):
101328. doi: 10.1016/j.cpcardiol.2022.101328.

[6] Di Chiara T, Del Cuore A, Daidone M, Scaglione S,
Norrito RL, Puleo MG et al. Pathogenetic Mechanisms

PJHS VOL. 6 Issue. 07 July 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 184




Malik H and Abdullah S

(1]

[12]

[15]

PJHS VOL. 6 Issue. 07 July 2025

Hypertension in Patients with Intracranial Hemorrhage

of Hypertension-Brain-Induced Complications:
Focus on Molecular Mediators. International Journal
of Molecular Sciences.2022Feb;23(5):2445.doi:
10.3390/ijms23052445.

Thomas SE, Plumber N, VenkatapathappaP, Gorantla
V. A Review of Risk Factors and Predictors for
Haemorrhagic Transformationin Patients with Acute
Ischemic Stroke.International Journal of Vascular
Medicine.2021;2021(1):4244267.doi:10.1155/2021/42
44267.

AlkahtaniR. Molecular Mechanisms Underlying Some
Major Common Risk Factors of Stroke. Heliyon.2022
Aug; 8(8). doi: 10.1016/j.heliyon.2022.e10218.

Dong H, Liu S, Jing L, Tian M, Sun J, Pang Y et al.
Hypertension among Haemorrhagic Stroke Patients
in Northeast China: A Population-Based Study
2017-2019. Medical Science Monitor: International
Medical Journal of Experimental and Clinical
Research.2020Dec;26:€926581-1.d0i:10.12659/MSM
.926581.

Lioutas VA, Beiser AS, Aparicio HJ, Himali JJ, Selim
MH, Romero JR et al. Assessment of Incidence and
Risk Factors of Intracerebral Haemorrhage Among
Participants in the Framingham Heart Study
Between 1948 and 2016. Journal of the American
Medical Association Neurology.20200ct;77(10):125
2-60.doi: 10.1001/jamaneurol.2020.1512.

Cantone M, Lanza G, PuglisiV, Vinciguerra L, Mandelli
J, Fisicaro F et al. Hypertensive Crisis in Acute
Cerebrovascular Diseases Presenting at the
Emergency Department: A Narrative Review.Brain
Sciences.2021Jan;11(1):70.doi:10.3390/brainsci11010
070.

Kuhn D, Tiffany L, Beher R, Boswell S, Giraldo D,
Hassan M et al. Blood Pressure Management in
Emergency Department Patients with Spontaneous
Intracerebral Haemorrhage.Blood Pressure
Monitoring.2020Dec;25(6):318-23.d0oi:10.1097/MBP
.0000000000000473.

Shend, GuoF, Yang P, Xu F. Influence of Hypertension
Classification On Hypertensive Intracerebral
Haemorrhage Location.The Journal of Clinical
Hypertension.2021Nov;23(11):1992-9.doi:10.1111/jch
.14367.

Tran QK, Najafali D, Tiffany L, Tanveer S, Andersen B,
Dawson Metal. Effect of Blood Pressure Variability on
Outcomes in Emergency Patients with Intracranial
Haemorrhage. Western Journal of Emergency
Medicine.2021 Jan; 22(2): 177. doi: 10.5811/westjem
.2020.9.48072.

Bullo N, Baqir R and AFZAL M. Frequency of Factors
Leading to in-Hospital Mortality in Patients
Presenting with Intracerebral Hemorrhage.

[17]

Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v6i7.3271

Biological and Clinical Sciences Research Journal.
2023.2023(1): p. 324. doi: 10.54112/bcsrj.v2023i1.324.
Goswami B and Nanda V. Clinical Profile of Patients
with Hypertensive Crisis Presentingtoan Emergency
Department of a Tertiary Care Hospital in Western
India. Apollo Medicine.2024Jun;21(2):148-52.doi:
10.4103/am.am_121_23.

Nazeer M, Baig FA, Khan TU, Masood A, Hamid M,
Sarwar S. Frequency of Elevated Systolic Blood
Pressure and Early Mortality in Patients with
Intracerebral Haemorrhage.The Professional
Medical Journal.2022Jun;29(07):981-5.d0i:10.293
09/TPMJ/2022.29.07.6636.

Patel S, Parikh A, Okorie ON. Subarachnoid
Haemorrhage in the Emergency Department.
International Journal of Emergency Medicine.2021
Dec; 14(1): 31. doi: 10.1186/s12245-021-00353-w.
UllahZ, litaf S, Zaheer M, Igbal A, Alam M, Pechuho SU.
Frequency of Severely Elevated Blood Pressure on
Admission in Known Hypertensive Patients
Presenting with Acute Haemorrhagic Stroke.
Pakistan Heart Journal.2022Mar;55(1):53-6.doi:
10.47144/phj.v55i1.2206.

Prabhu VV, Sharma PK, Parihar A, Gupta SK, Garg RK,
Abbas H et al. Clinico-radiological Characteristics
and Outcomes of Spontaneous Intracerebral
Haemorrhage in Patients with and without
Hypertension: A Study Comparing Spontaneous
Hypertensive Versus Non-Hypertensive
Intracerebral Haemorrhage.Journal of Stroke
Medicine.2024May:25166085251337181.d0i:10.1177/
25166085251337181.

McGurgan IJ, Ziai WC, Werring DJ, Salman RA, Parry-
Jones AR. Acute Intracerebral Haemorrhage:
Diagnosis and Management. Practical Neurology.
2021Apr;21(2):128-36.d0i:10.1136/practneurol-2020-
002763.

185




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

