
342 http://dx.doi.org/10.52533/JOHS.2025.50712                              

 

JOURNAL OF HEALTHCARE SCIENCES 

Volume 5 Issue 7 2025, Article ID: JOHS2025001078 

http://dx.doi.org/10.52533/JOHS.2025.50712                                                                                                                                                         

e-ISSN: 1658-8967 

Review 

Impact of Delayed Hospital Presentation on Outcome in Children 

with Bacterial Meningitis 

Abdulrahman Hilmi Sindi1*, Duaa Salem Balkhi2, Aljawharah Muidh Al bakri3, Shaimaa Muidh Albakri2, 

Wed Mohammed Alluhaibi2 

1 Department of Pediatrics, Al Thager Hospital, Jeddah, Saudi Arabia 
2 Department of Pediatric Emergency Medicine, King Fahad Armed Forces Hospital, Jeddah, Saudi 

Arabia 
3 Department of Pediatric Emergency Medicine, Maternity & Children's Hospital in the North, Riyadh, 

Saudi Arabia 

Correspondence should be addressed to Abdulrahman Hilmi Sindi, Department of Pediatrics, Al Thager 

Hospital, Jeddah, Saudi Arabia. Email: a@sindi.net  

Copyright © 2025 Abdulrahman Hilmi Sindi, this is an open-access article distributed under the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original work is properly cited. 

Received: 14 July 2025, Accepted: 22 July 2025, Published 22 July 2025. 

 

Abstract 

Bacterial meningitis in children remains a critical global health issue due to its rapid progression and potential 

for severe neurological and systemic complications. Timely hospital presentation is essential for effective 

management, yet delays continue to contribute significantly to increased morbidity and mortality. The clinical 

onset of meningitis often presents with nonspecific symptoms such as fever, irritability, or vomiting, leading to 

diagnostic challenges and misinterpretation by caregivers. These early warning signs, if unrecognized or 

dismissed, result in late initiation of antibiotic therapy, which directly correlates with worse outcomes including 

hearing loss, cognitive impairment, and in severe cases, death. Multiple factors contribute to delayed hospital 

presentation, including limited health literacy, geographic isolation, economic hardship, and inadequate 

healthcare infrastructure. Families in rural or underserved regions frequently encounter logistical barriers, while 

cultural beliefs and reliance on non-formal care can prolong the time before reaching medical services. Even in 

high-income settings, disparities exist, with socioeconomically disadvantaged populations more likely to 

experience delays due to structural and communication challenges. Efforts to address these delays have focused 

on enhancing community awareness, expanding access to frontline healthcare, and improving diagnostic accuracy 

at initial points of contact. Mobile health tools, standardized triage protocols, and emergency transport systems 

have shown promising results in reducing time to treatment. Integrating these strategies with public health policy 

and reinforcing healthcare provider training are essential components for early identification and timely 

intervention. Collectively, these approaches offer a framework to reduce the burden of disease and improve long-

term outcomes in pediatric patients affected by bacterial meningitis. 
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Introduction 

Bacterial meningitis remains one of the most severe 

infections affecting children worldwide, particularly 

those under five years of age. Despite significant 

advances in vaccination and antimicrobial therapies, 

it continues to be associated with substantial 

morbidity and mortality, especially in low- and 

middle-income countries. The rapid progression of 

the disease, from non-specific early symptoms to 

life-threatening neurological compromise, makes 

early hospital presentation critical for improved 

outcomes. Delayed presentation to healthcare 

facilities is a recognized factor that significantly 

influences the clinical course, treatment efficacy, 

and eventual prognosis of children with bacterial 

meningitis. 

The clinical features of bacterial meningitis in 

children are often subtle and non-specific during the 

early stages. Symptoms such as fever, irritability, 

lethargy, and vomiting may resemble less severe 

illnesses, contributing to delays in seeking medical 

attention. In neonates and infants, the presentation 

is even more ambiguous, lacking hallmark signs like 

neck stiffness or photophobia, which are more 

common in older children and adults (1). These 

diagnostic challenges, compounded by parental 

misinterpretation of symptoms and limited access to 

healthcare, can significantly extend the time 

between symptom onset and medical evaluation. 

Numerous studies have highlighted the direct 

association between delayed hospital presentation 

and poor outcomes in pediatric bacterial meningitis. 

Extended intervals between symptom onset and 

initiation of antibiotic therapy have been correlated 

with increased risks of complications such as 

hydrocephalus, cerebral infarction, hearing loss, and 

developmental delay (2, 3). Moreover, delayed 

management often leads to increased intensive care 

admissions, prolonged hospital stays, and higher 

healthcare costs. These adverse outcomes 

underscore the importance of recognizing and 

addressing the factors that contribute to presentation 

delays. 

Sociodemographic and systemic healthcare barriers 

further exacerbate this issue. Families residing in 

rural areas, or those with low socioeconomic status, 

may encounter significant logistical hurdles in 

accessing prompt medical care, including 

transportation challenges, lack of healthcare 

awareness, or limited availability of pediatric 

specialists (4). Additionally, healthcare providers in 

primary care or emergency settings may under-

recognize early signs of meningitis or delay referral 

to tertiary care centers, thereby compounding the 

time to appropriate treatment initiation. Cultural 

beliefs and reliance on traditional medicine in some 

communities also play a role in delaying formal 

medical consultation. 

Efforts to reduce delays with hospital presentations 

require a multifaceted approach. Community-level 

education to raise awareness about early signs of 

meningitis and the importance of prompt medical 

attention is vital. Training frontline healthcare 

workers to identify atypical presentations of 

bacterial meningitis in children can also play a 

significant role in improving early diagnosis and 

management. Furthermore, systemic improvements 

in healthcare infrastructure, such as telemedicine 

consultations and streamlined referral networks, can 

bridge the gap in regions where pediatric services 

are scarce (5). Addressing these factors is essential 

to reducing the burden of disease and improving 

long-term outcomes in affected children. 

Review 

Delayed hospital presentation in children with 

bacterial meningitis significantly influences clinical 

outcomes, often resulting in worsened morbidity 

and increased mortality. The time-sensitive nature 

of bacterial meningitis necessitates immediate 

recognition and intervention to minimize 

neurological damage and systemic complications. 

However, various studies have demonstrated that 

delayed presentation leads to the progression of 

disease before the administration of effective 

antimicrobial therapy, reducing its efficacy and 

limiting the window for preventing long-term 

sequelae (6). Children presenting late are more 

likely to develop complications such as seizures, 

hearing loss, and neurodevelopmental impairments, 
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which can have lasting consequences on quality of 

life. 

Multiple factors contribute to this delay, including 

parental misinterpretation of early symptoms, lack 

of access to health services, and limited awareness 

of the disease's severity. In some settings, especially 

in low-resource countries, structural barriers such as 

transportation difficulties and shortage of pediatric 

facilities exacerbate these delays. Even in well-

resourced healthcare systems, failure to promptly 

identify and triage potential meningitis cases can 

lead to detrimental outcomes. Enhancing public 

health education and improving clinical protocols 

for early recognition are key interventions. Targeted 

efforts to address these delays have been associated 

with improved outcomes and reduced case-fatality 

rates, underscoring their public health importance 

(7). 

Consequences of Diagnostic and Treatment 

Delays on Clinical Outcomes 

Delayed recognition and management of bacterial 

meningitis in children profoundly affects clinical 

trajectory, frequently resulting in avoidable 

complications and death. The pathophysiology of 

bacterial meningitis is aggressive; within hours, 

inflammation of the meninges can progress to 

cerebral edema, raised intracranial pressure, and 

widespread neurological damage. When antibiotic 

therapy is postponed, the host inflammatory 

response becomes increasingly destructive, leading 

to tissue injury that may be irreversible by the time 

treatment begins. 

Data from multicenter pediatric cohorts underscore 

that time to antibiotic initiation is a critical 

determinant of prognosis. A delay of even a few 

hours can substantially elevate the risk of adverse 

neurological outcomes. A prospective European 

study found that children who received antibiotics 

more than six hours after hospital admission had a 

significantly higher rate of hearing loss and 

cognitive impairment compared to those treated 

earlier (8). This temporal relationship between 

treatment delay and functional outcome remains 

consistent across age groups, though infants and 

neonates are particularly vulnerable due to their 

immature immune systems and reduced 

physiological reserves. 

Complications resulting from late therapy are not 

confined to neurological domains. Delayed 

treatment increases the likelihood of systemic 

consequences such as septic shock, disseminated 

intravascular coagulation, and multiorgan 

dysfunction. These systemic insults, especially in 

resource-limited settings where intensive care 

capacity is constrained, often lead to fatal outcomes. 

Research conducted in sub-Saharan Africa 

highlighted a stark mortality difference between 

early and late presenters, with a threefold increase 

in deaths among children who arrived at health 

facilities more than 24 hours after symptom onset 

(9). Such findings reflect the biological urgency of 

early intervention and the cost of missed therapeutic 

windows. 

Cerebral complications are frequent sequelae of late 

management. Cortical necrosis, hydrocephalus, and 

cerebral infarcts are all observed more commonly in 

children whose diagnosis was delayed. Imaging 

studies often reveal infarctions in the basal ganglia 

and periventricular regions—areas particularly 

susceptible to ischemic injury during prolonged 

intracranial inflammation. A study examining MRI 

findings in pediatric meningitis patients noted a 

higher frequency of extensive infarctions among 

late presenters, correlating closely with poor 

functional outcomes at discharge (10). The burden 

of care for these patients often extends beyond the 

hospital stay, requiring long-term rehabilitation, 

special education, and psychosocial support. 

The interplay between clinical deterioration and 

time to intervention is further illustrated in 

emergency department settings. Triage errors and 

diagnostic overshadowing—especially when initial 

symptoms mimic less severe viral illnesses—can 

result in dangerously prolonged decision-making 

intervals. A retrospective audit from a tertiary 

pediatric hospital revealed that nearly 30% of 

confirmed meningitis cases were initially 

misdiagnosed or misclassified, leading to treatment 

initiation delays of more than four hours (11). The 

majority of these children required intensive care, 
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and over half had persistent neurological deficits at 

follow-up. 

Even when children eventually survive, the legacy 

of delayed treatment is far-reaching. Long-term 

sequelae such as hearing loss, visual impairment, 

motor deficits, and learning disabilities are far more 

common in this population. A national surveillance 

study in Canada demonstrated that nearly 40% of 

pediatric meningitis survivors experienced 

moderate to severe disability, with the risk doubling 

in those who were treated after a delay of more than 

12 hours from hospital presentation (12). These 

statistics not only reflect the biological harm 

inflicted during the delay but also speak to systemic 

gaps in early diagnosis and timely escalation. 

Sociodemographic and Healthcare Access 

Factors Influencing Late Presentation 

Delays in hospital presentation among children with 

bacterial meningitis are shaped by a complex matrix 

of social and systemic barriers. These delays are 

rarely incidental and often reflect deeper inequities 

embedded within healthcare systems and societal 

structures. Among the most frequently cited 

determinants are parental education, geographic 

location, economic hardship, and structural 

limitations in health service delivery. 

Families living in rural or underserved regions often 

experience substantial delays in reaching medical 

care. In low- and middle-income countries, the 

nearest health facility may be several hours away, 

compounded by poor transportation infrastructure. 

Even where clinics exist, the absence of pediatric 

expertise or basic diagnostic tools can prevent early 

recognition and referral. A study from rural Uganda 

documented that children living more than 10 

kilometers from the nearest hospital had 

significantly higher odds of presenting in a 

comatose state, suggesting disease progression 

during the delay in transport (13). For many 

families, the decision to travel is weighed against 

direct costs such as transport fares, as well as 

indirect costs like lost wages or childcare for 

siblings, which can compound hesitation even when 

symptoms appear worrisome. 

Maternal education and health literacy consistently 

emerge as powerful predictors of health-seeking 

behavior. Caregivers with limited formal education 

may not recognize early signs of meningitis or may 

interpret fever, vomiting, or lethargy as common 

self-limiting conditions. Misconceptions about the 

severity of illness or reliance on traditional remedies 

often lead to dangerous delays. A household survey 

in Nigeria found that over 40% of caregivers who 

delayed presentation believed symptoms would 

resolve on their own or initially sought care from 

non-medical providers (14). The study further 

highlighted how cultural beliefs surrounding 

childhood illness, spiritual causes, and herbal 

treatments intersect with poverty to delay formal 

healthcare access. 

Even within high-income countries, disparities in 

access remain deeply entrenched. Urban 

populations with lower socioeconomic status often 

face logistical constraints, including lack of private 

transportation, irregular insurance coverage, or 

previous negative experiences with healthcare 

providers. These barriers reduce the likelihood of 

immediate presentation, especially for conditions 

with non-specific early symptoms like meningitis. A 

U.S.-based cohort analysis revealed that children 

from neighborhoods with high social vulnerability 

indices were more likely to present after 24 hours of 

symptom onset and had a higher incidence of 

intensive care admission (15). The findings point 

toward a system in which zip code is a proxy for 

healthcare outcomes, regardless of overall national 

resource availability. 

Primary care structures and frontline health services 

also play a role in shaping delays. Misdiagnosis or 

under-triaging at first contact delays referral to 

hospitals equipped to handle pediatric meningitis. In 

resource-limited settings, health workers may lack 

training or diagnostic support, leading to 

inappropriate reassurance or ineffective treatments. 

A review of healthcare referrals in Indonesia 

showed that 28% of children later diagnosed with 

bacterial meningitis were initially treated for 

unrelated febrile illnesses at community clinics, 

with an average delay of two to three days before 

correct diagnosis was made (16). These delays not 
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only reflect diagnostic challenges but also indicate 

systemic bottlenecks in the patient care continuum. 

Communication barriers between families and 

health services can further amplify delays. Migrant 

populations, ethnic minorities, or families with 

limited language proficiency may find it difficult to 

navigate healthcare systems. When early symptoms 

are vague, the burden of advocacy often falls on 

caregivers, who may struggle to convey concern in 

a context where their voices carry less weight. A 

qualitative study conducted in the United Kingdom 

revealed that parents from minority ethnic 

backgrounds frequently reported feeling dismissed 

or not taken seriously during initial consultations, 

despite raising concerns about lethargy or abnormal 

behavior in their children (17). This dynamic 

introduces a silent filter through which serious cases 

may be downplayed until deterioration becomes 

overtly evident. 

Strategies to Mitigate Delayed Hospital 

Presentation in Pediatric Meningitis 

Reducing delays in the hospital presentation of 

children with bacterial meningitis requires more 

than clinical preparedness; it demands interventions 

across public health systems, communities, and 

policy. Prevention hinges not only on swift 

recognition within hospitals but on reshaping the 

entire chain from the first symptom noticed at home 

to definitive medical care. Tailored strategies 

grounded in local realities have consistently 

demonstrated effectiveness in improving timeliness 

in care-seeking and early intervention. 

Community health education forms the backbone of 

prevention efforts. Awareness campaigns designed 

with input from local populations can recalibrate 

how families perceive early warning signs of 

meningitis. When symptoms such as persistent 

fever, neck stiffness, or altered consciousness are 

clearly linked to severe illness through culturally 

resonant messaging, caregivers are more likely to 

bypass traditional healers and head directly to 

medical facilities. In Bangladesh, a national 

campaign using radio, mobile messaging, and 

school-based programs led to a measurable decrease 

in presentation delays for suspected meningitis 

cases over a two-year period (18). These programs 

emphasized not only symptom recognition but also 

urgency, using personal stories and visual materials 

that cut across literacy barriers. 

Mobile health technologies have expanded the reach 

of early-warning tools and information 

dissemination. In regions where physician density is 

low and healthcare access is fragmented, mobile 

applications allow caregivers to consult remotely 

with health workers. Digital platforms embedded 

with symptom checkers or messaging lines staffed 

by nurses have shortened the decision-to-action gap. 

Kenya’s Ministry of Health piloted an SMS-based 

triage system in partnership with local clinics, which 

led to faster referrals for febrile illness in children 

and improved meningitis detection rates in 

participating counties (18). The system offered real-

time responses, transport instructions, and direct 

contact with clinicians, reducing unnecessary delays 

by providing structured guidance at a time when 

panic or confusion often leads to inaction. 

Strengthening first-contact health systems is also 

key. When families do seek help early but encounter 

under-resourced or poorly trained primary care 

providers, delays are simply displaced further along 

the care pathway. Investing in pediatric training for 

health workers at the community and district level 

ensures that early symptoms are not misclassified as 

benign. In Vietnam, an integrated management 

protocol for febrile illnesses, combined with 

refresher training in pediatric neurological 

assessment, resulted in a 40% reduction in late 

referrals for suspected meningitis within 18 months 

of implementation (19). Simple tools like symptom-

based checklists and escalation algorithms, when 

standardized across clinics, help unify recognition 

thresholds and reduce variability in practice. 

Logistics and transport systems remain often-

overlooked bottlenecks. In many low-resource 

regions, even when a diagnosis is suspected early, 

the lack of a functioning referral transport service 

can render the advantage meaningless. Ambulance 

networks integrated with emergency call centers, 

community-based vehicle sharing models, or 

voucher programs to subsidize travel costs have 
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proven effective. A program in northern Nigeria 

supplied motorcycles and stretcher-equipped 

tricycles to health posts, specifically for pediatric 

emergencies. This initiative halved average travel 

time to district hospitals and improved survival 

among children presenting with suspected 

meningitis (20). Solutions tailored to geography and 

infrastructure constraints often deliver more impact 

than costly equipment alone. 

Policy frameworks must also align to support these 

operational improvements. Legislation mandating 

early meningitis notification, coupled with 

automatic triage prioritization in emergency 

departments, has reshaped outcomes in parts of 

Europe. In the Netherlands, a national early-

warning score system was integrated into electronic 

medical records and required activation at triage, 

triggering pre-written orders for blood cultures and 

antibiotics in suspected cases (3). By removing 

subjective decision-making at the front line, the 

system created consistency in early management 

regardless of individual clinical experience or 

setting. 

Conclusion 

Early recognition and timely treatment of pediatric 

bacterial meningitis remain central to improving 

survival and reducing long-term disability. Delays 

in presentation are driven by a web of 

sociodemographic, systemic, and healthcare-related 

factors. Targeted interventions, from community 

education to structural health reforms, are essential 

in narrowing these gaps. A coordinated, 

multisectoral approach is key to mitigating the 

devastating consequences of late hospital 

presentation. 
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