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1. Introduction

Recurrent respiratory infections (RRIs) represent a pervasive and significant global health 

challenge, particularly affecting the pediatric population. These infections, characterized 

by repeated episodes of respiratory illness, impose a substantial burden on children, their 

families, and healthcare systems worldwide [1]. The vulnerability of preschool children 

(typically defined as those aged between 1 month and 5 years) to RRIs is well-documented, 

primarily due to their developing immune systems, increased exposure to pathogens in 

group settings like daycare, and often, a lack of fully established hygiene practices [2]. The 

consequences of RRIs extend beyond acute illness, potentially leading to chronic 

respiratory conditions, developmental delays, and significant disruptions to family life and 

parental productivity [3].

In the Kingdom of Saudi Arabia (KSA), respiratory infections are a leading cause of 

morbidity and healthcare utilization among children. The unique demographic, 

environmental, and socio-cultural landscape of Riyadh, the capital city, presents a specific 

context that warrants focused investigation. Riyadh is a rapidly growing metropolis with a 

diverse population, varying socioeconomic strata, and distinct environmental factors, 

including dust storms and air quality concerns, which can influence respiratory health [4]. 

Despite the recognized prevalence of respiratory illnesses, comprehensive research 

specifically addressing the interplay between parental awareness, modifiable risk factors, 

and the incidence of RRIs among preschool children in this specific urban setting remains 

limited.

Previous studies in Saudi Arabia have shed light on the viral etiology of respiratory 

infections, identifying common culprits such as Respiratory Syncytial Virus (RSV), human 

Rhinovirus (hRV), and influenza viruses as major contributors to acute respiratory tract 

infections (ARTIs) in pediatric populations [5, 6]. The burden of bronchiolitis, often caused 

by RSV, has been particularly noted, with significant hospitalization rates among young 



children [7]. However, these studies often focus on clinical aspects or specific pathogens, 

leaving a gap in the understanding of how parental knowledge, attitudes, and practices 

contribute to the prevention and management of these recurrent episodes.

Parental awareness plays a pivotal role in child health outcomes. Informed parents are 

more likely to adopt preventive measures, recognize early signs of illness, seek timely 

medical attention, and adhere to treatment protocols, thereby potentially reducing the 

frequency and severity of RRIs [8]. Conversely, a lack of awareness or misconceptions, 

particularly regarding antibiotic use for viral infections, can contribute to antibiotic 

resistance, a growing global health crisis [9]. Understanding the current levels of parental 

awareness and identifying specific knowledge gaps in Riyadh is therefore critical for 

designing effective public health interventions.

Furthermore, a myriad of risk factors contribute to the susceptibility of preschool children 

to RRIs. These include, but are not limited to, environmental exposures (e.g., passive 

smoking, indoor air pollution), socioeconomic determinants (e.g., household income, 

parental education), and child-specific biological factors (e.g., nutritional status, daycare 

attendance, presence of siblings, underlying allergic conditions) [10, 11]. While some of 

these factors are universally recognized, their specific impact and prevalence can vary 

significantly across different geographical and cultural contexts. A localized investigation in 

Riyadh is essential to identify the most pertinent risk factors in this setting, allowing for the 

development of targeted and culturally sensitive interventions.

This research proposal outlines a comprehensive study designed to investigate parental 

awareness and associated risk factors for recurrent respiratory infections among preschool 

children in Riyadh, Saudi Arabia. By systematically exploring these critical areas, the study 

aims to generate evidence-based insights that can inform public health policies, enhance 

parental education programs, and ultimately contribute to improving the respiratory health 

and overall well-being of young children in the region. The findings are expected to provide 

a foundation for future longitudinal studies and intervention trials, fostering a healthier 

environment for the youngest members of the Riyadh community.

2. Research Problem

Recurrent respiratory infections (RRIs) in preschool children pose a significant and 

multifaceted public health challenge in Riyadh, Saudi Arabia. While the global burden of 

RRIs is well-established, and some regional data exist regarding the prevalence of 

respiratory pathogens, a critical gap remains in the comprehensive understanding of the 

specific local context. This knowledge deficit is particularly pronounced in two key areas: 

the precise identification and quantification of associated risk factors within the Riyadh 

population, and the assessment of parental awareness regarding these infections and their 

prevention.



Currently, healthcare providers and public health officials in Riyadh operate with a 

generalized understanding of RRI epidemiology, often relying on international data or 

broader national statistics that may not fully capture the unique dynamics of this specific 

urban environment. Riyadh, characterized by its rapid urbanization, diverse expatriate and 

local populations, and distinct environmental conditions (such as frequent dust storms and 

varying air quality levels), likely presents a unique set of contributing factors to pediatric 

respiratory health [12]. Without a granular understanding of these localized risk factors, 

interventions designed to mitigate the incidence and severity of RRIs may prove to be less 

effective or misdirected.

Furthermore, the role of parental awareness and practices is often underestimated in the 

chain of infection and prevention. Parents are the primary caregivers and decision-makers 

for preschool children, and their knowledge, attitudes, and behaviors directly influence a 

child's exposure to risk factors, adherence to preventive measures, and timely access to 

appropriate medical care [8]. Existing literature, even from within Saudi Arabia, often 

focuses on clinical outcomes or microbiological aspects, with limited in-depth exploration 

of the parental perspective. For instance, studies on parental awareness often concentrate 

on specific issues like antibiotic use, without a broader assessment of their understanding 

of RRI causes, transmission, prevention strategies, and appropriate home management [9]. 

This lack of specific data on parental awareness in Riyadh means that public health 

campaigns and educational initiatives may not be adequately tailored to address existing 

knowledge gaps or cultural nuances, potentially limiting their impact.

The absence of comprehensive, localized data on both risk factors and parental awareness 

creates a significant impediment to developing targeted, evidence-based public health 

strategies. Without knowing precisely which risk factors are most prevalent and impactful 

in Riyadh's preschool population, and without understanding where parents' knowledge 

and practices fall short, efforts to reduce the burden of RRIs will remain suboptimal. This 

research aims to directly address this critical knowledge gap by providing a detailed, 

context-specific analysis that can serve as a foundation for more effective and culturally 

appropriate interventions, ultimately contributing to improved respiratory health 

outcomes for preschool children in Riyadh.

3. Importance and Objectives of the Research

3.1. Importance of the Research

This research holds significant importance for several reasons, impacting public health, 

clinical practice, and family well-being in Riyadh, Saudi Arabia. The scientific importance 

lies in filling a critical gap in the existing literature by providing comprehensive, localized 

data on parental awareness and risk factors for RRIs in Riyadh. This will serve as a valuable 



resource for future research, informing longitudinal studies, intervention trials, and 

comparative analyses across different regions. The findings will also contribute to a broader 

understanding of pediatric respiratory epidemiology in the Middle East, offering a context-

specific perspective that complements global knowledge.

The practical importance of this research is multifaceted:

1. Addressing a Significant Public Health Burden: Recurrent respiratory infections are a 

leading cause of morbidity and healthcare utilization among preschool children 

globally and particularly in Saudi Arabia. By providing a comprehensive understanding 

of the local epidemiology and associated risk factors in Riyadh, this study will 

contribute to a more effective public health response, potentially reducing the 

incidence and severity of these infections. This translates to fewer hospitalizations, 

emergency room visits, and outpatient consultations, thereby alleviating the strain on 

the healthcare system.

2. Informing Targeted Interventions: Current public health strategies may not be 

optimally effective due to a lack of localized, granular data. This research will identify 

the most prevalent and impactful risk factors specific to Riyadh's preschool population. 

Such precise identification will enable the development of highly targeted and cost-

effective interventions, moving beyond generic recommendations to address the 

unique challenges faced by families in this urban environment. For example, if indoor 

air quality or specific daycare practices are identified as major contributors, 

interventions can be designed to address these directly.

3. Enhancing Parental Empowerment and Education: Parents are at the forefront of 

child health management. By assessing current levels of parental awareness and 

identifying specific knowledge gaps regarding RRIs, this study will provide crucial 

information for designing tailored educational programs. Empowering parents with 

accurate information about prevention, early recognition of symptoms, and 

appropriate home management can significantly improve child health outcomes, 

reduce unnecessary antibiotic use, and foster a more proactive approach to respiratory 

health within families. This is particularly vital in combating antimicrobial resistance, a 

global health threat exacerbated by inappropriate antibiotic use for viral infections.

4. Optimizing Resource Allocation: Healthcare resources are finite. By pinpointing the 

most significant risk factors, policymakers and healthcare administrators can allocate 

resources more efficiently towards preventive measures and early intervention 

programs that yield the greatest impact. This could include investments in public 

awareness campaigns, improved environmental health regulations, or enhanced 

primary care services focused on pediatric respiratory health.

5. Improving Quality of Life for Children and Families: Frequent respiratory infections 

can significantly impact a child's quality of life, leading to discomfort, sleep 



disturbances, missed schooling, and potential long-term health consequences. For 

families, RRIs can result in parental stress, lost workdays, and financial burdens. By 

contributing to the reduction of RRI incidence and severity, this research ultimately 

aims to improve the overall well-being and quality of life for preschool children and 

their families in Riyadh.

3.2. Objectives of the Research

Building upon the identified research problem and its importance, this study aims to 

achieve the following specific objectives:

1. Primary Objective: To explore the relationship and associations between parental 

awareness, identified risk factors, and the incidence of recurrent respiratory infections 

in preschool children in Riyadh, Saudi Arabia, thereby identifying potential areas for 

intervention.

2. Subsidiary Objectives:

• To determine the prevalence and characteristics of recurrent respiratory infections 

among preschool children (aged 1 month to 5 years) in Riyadh, Saudi Arabia. This 

objective seeks to establish baseline epidemiological data, including the frequency, 

duration, and types of RRIs experienced by the target population over a defined 

period.

• To identify and quantify the associated risk factors for recurrent respiratory 

infections in preschool children in Riyadh. This objective will involve a 

comprehensive assessment of various potential risk factors, categorized as:

• Environmental Factors: Including exposure to passive smoking, indoor air 

quality (e.g., ventilation, presence of mold/dampness), and outdoor 

environmental conditions (e.g., dust, pollution).

• Socioeconomic Factors: Such as parental education level, household income, 

family size, and access to healthcare services.

• Child-Specific Factors: Including age, gender, birth order, nutritional status 

(e.g., breastfeeding history, micronutrient supplementation), daycare 

attendance, presence of siblings, and history of allergies or other chronic 

conditions.

• To assess the level of parental awareness, knowledge, and practices regarding the 

causes, prevention, and management of recurrent respiratory infections in their 

preschool children. This objective will explore parents' understanding of RRI 

etiology (viral vs. bacterial), effective preventive measures (e.g., hand hygiene, 

avoiding sick contacts, vaccination), appropriate responses to symptoms, and 

attitudes towards antibiotic use.



• To provide evidence-based recommendations for public health interventions and 

educational programs aimed at reducing the burden of recurrent respiratory 

infections among preschool children in Riyadh. The ultimate goal is to translate 

research findings into actionable strategies that can be implemented by healthcare 

authorities, educators, and community organizations to improve child respiratory 

health.

4. Research Hypotheses

Based on the existing literature, the identified research problem, and the specific objectives 

of this study, the following hypotheses will be tested:

4.1. Hypothesis 1: Environmental Factors and RRI Incidence

H1a: There is a significant positive association between exposure to passive tobacco smoke 

within the household and the incidence of recurrent respiratory infections in preschool 

children in Riyadh.

• Rationale: Passive smoking is a well-established risk factor for respiratory illnesses in 

children, leading to impaired lung function, increased susceptibility to infections, and 

prolonged recovery times [13, 14]. In a household setting, children are particularly 

vulnerable to secondhand smoke from parents or other family members. This 

hypothesis aims to quantify this association specifically within the Riyadh context.

H1b: Poor indoor air quality, characterized by inadequate ventilation and/or the presence 

of mold/dampness, is significantly associated with a higher incidence of recurrent 

respiratory infections in preschool children in Riyadh.

• Rationale: Indoor air pollutants, including those from cooking, heating, and biological 

agents like mold, can irritate the respiratory tract and compromise immune responses, 

increasing susceptibility to infections [15]. Given the climate and housing 

characteristics in Riyadh, indoor air quality could be a significant, yet under-explored, 

environmental determinant of RRI. This hypothesis will investigate the direct link 

between these factors and RRI frequency.

4.2. Hypothesis 2: Socioeconomic Factors and RRI Prevalence

H2a: Lower parental education levels are significantly associated with a higher prevalence 

of recurrent respiratory infections among preschool children in Riyadh.

• Rationale: Parental education often correlates with health literacy, understanding of 

preventive measures, and access to and utilization of healthcare services [16]. Parents 

with higher education may be more aware of hygiene practices, vaccination 



importance, and appropriate responses to illness, thereby potentially reducing their 

children's risk of RRIs. This hypothesis explores this relationship in the Riyadh setting.

H2b: Lower household income is significantly associated with a higher prevalence of 

recurrent respiratory infections among preschool children in Riyadh.

• Rationale: Household income can influence various factors related to child health, 

including access to nutritious food, quality housing, healthcare services, and ability to 

afford preventive measures. This hypothesis will examine the link between 

socioeconomic disadvantage, as measured by income, and RRI prevalence.

4.3. Hypothesis 3: Child-Specific Factors and RRI Incidence

H3a: Children attending daycare facilities have a significantly higher incidence of recurrent 

respiratory infections compared to those not attending daycare in Riyadh.

• Rationale: Group childcare settings are well-known environments for increased 

transmission of respiratory pathogens due to close contact among children, shared 

toys, and potential variations in hygiene practices [17]. This hypothesis aims to confirm 

this association within the Riyadh context.

H3b: Inadequate breastfeeding duration (less than 6 months exclusive breastfeeding) is 

significantly associated with a higher incidence of recurrent respiratory infections in 

preschool children in Riyadh.

• Rationale: Breastfeeding provides essential antibodies and immune factors that 

protect infants and young children from infections, including respiratory ones [18]. 

Shorter breastfeeding duration is often linked to increased susceptibility to RRIs. This 

hypothesis will investigate this protective effect.

4.4. Hypothesis 4: Parental Awareness and RRI Incidence

H4a: Higher levels of parental awareness regarding RRI causes, prevention, and 

management are significantly associated with a lower incidence of recurrent respiratory 

infections in their preschool children in Riyadh.

• Rationale: Informed parents are more likely to implement preventive measures, 

recognize symptoms early, and seek appropriate care, thereby reducing the frequency 

and severity of RRIs [8]. This hypothesis explores the direct impact of parental 

knowledge on child health outcomes.

H4b: A lack of parental awareness regarding the appropriate use of antibiotics for viral 

respiratory infections is significantly associated with a higher incidence of antibiotic misuse 

in preschool children in Riyadh.

• Rationale: Misconceptions about antibiotic efficacy for viral infections can lead to 

overuse, contributing to antibiotic resistance and potentially masking underlying 



issues. This hypothesis focuses on a critical aspect of parental practice and its 

implications.

5. Literature Review

Recurrent Respiratory Infections (RRIs) in preschool children represent a significant global 

health concern, with extensive research conducted across various geographical and socio-

economic contexts. This literature review synthesizes existing knowledge on RRIs, parental 

awareness, and associated risk factors, highlighting key findings, identifying gaps in current 

research, and articulating the unique contribution of the proposed study.

5.1. Global and Regional Burden of RRIs

Numerous studies have established the substantial burden of RRIs on pediatric populations 

worldwide, leading to significant morbidity, healthcare utilization, and disruptions to family 

life [1, 2, 3]. In the Kingdom of Saudi Arabia (KSA), respiratory infections are a leading cause 

of pediatric morbidity. Previous research in KSA has primarily focused on the viral etiology 

of respiratory infections, identifying common culprits such as Respiratory Syncytial Virus 

(RSV), human Rhinovirus (hRV), and influenza viruses as major contributors to acute 

respiratory tract infections (ARTIs) in pediatric populations [5, 6]. The burden of 

bronchiolitis, often caused by RSV, has been particularly noted, with significant 

hospitalization rates among young children [7]. These studies are crucial for understanding 

the microbiological landscape of RRIs in the region. However, a common limitation of 

these studies is their focus on clinical and etiological aspects, often overlooking the 

broader interplay of parental awareness and modifiable risk factors.

5.2. Parental Awareness and Practices

Parental awareness is a critical determinant of child health outcomes, particularly in the 

context of preventable diseases like RRIs. Informed parents are more likely to adopt 

preventive measures, recognize early signs of illness, seek timely medical attention, and 

adhere to treatment protocols [8]. Conversely, a lack of awareness or misconceptions, 

especially regarding antibiotic use for viral infections, can contribute to antibiotic 

resistance [9]. Studies like Al-Omari & Al-Qudah (2014) in Jordan [9] have explored parental 

knowledge, attitudes, and practices concerning antibiotic use for upper respiratory tract 

infections, revealing significant gaps. While these studies shed light on specific aspects 

of parental behavior, there is a paucity of comprehensive research specifically 

assessing parental understanding of RRI causes, transmission, prevention strategies, 

and appropriate home management within the Riyadh context. This gap is significant 

because public health campaigns and educational initiatives may not be adequately 



tailored to address existing knowledge deficits or cultural nuances without this specific 

data.

5.3. Associated Risk Factors for RRIs

A myriad of risk factors contribute to the susceptibility of preschool children to RRIs, 

including environmental exposures (e.g., passive smoking, indoor air pollution), 

socioeconomic determinants (e.g., household income, parental education), and child-

specific biological factors (e.g., nutritional status, daycare attendance, presence of siblings, 

underlying allergic conditions) [10, 11]. Global literature, such as reviews by Karr & Miller 

(2016) [10] and Loo & Ho (2014) [11], consistently highlight these factors. In Riyadh, 

environmental factors like dust storms and air quality concerns are known to influence 

respiratory health [4, 12]. However, the specific impact and prevalence of these 

universally recognized factors can vary significantly across different geographical and 

cultural contexts. Localized investigations are essential to identify the most pertinent risk 

factors in a given setting, allowing for the development of targeted and culturally sensitive 

interventions. Existing regional studies often provide general epidemiological data but 

lack the granular analysis required to pinpoint the most impactful local risk factors 

and their interaction with parental awareness.

5.4. Gaps in Current Research and Contribution of the Proposed 

Study

Based on the review of existing literature, several critical gaps emerge that the proposed 

research aims to address:

1. Lack of Comprehensive Localized Data: While some regional data exist regarding the 

prevalence of respiratory pathogens, there is a critical gap in the comprehensive 

understanding of the specific local context of Riyadh. This includes a lack of precise 

identification and quantification of associated risk factors within the Riyadh population.

2. Limited Assessment of Parental Awareness: Existing literature, even from within 

Saudi Arabia, often focuses on clinical outcomes or microbiological aspects, with 

limited in-depth exploration of the parental perspective. A broader assessment of 

parental understanding of RRI causes, transmission, prevention strategies, and 

appropriate home management in Riyadh is missing.

3. Absence of Interplay Analysis: Few studies comprehensively explore the complex 

interplay between parental awareness, various risk factors, and RRI outcomes in a 

single investigation within the Riyadh context. Understanding how these factors 

interact is crucial for effective intervention design.

This study will make a unique contribution by systematically investigating parental 

awareness and associated risk factors for recurrent respiratory infections among preschool 



children in Riyadh, Saudi Arabia. By providing a detailed, context-specific analysis, this 

research will generate highly localized, actionable evidence that can directly inform public 

health policies and educational programs in Riyadh. It will move beyond generic 

recommendations to provide specific, culturally sensitive strategies tailored to the needs of 

the community, ultimately contributing to improved respiratory health outcomes for 

preschool children in the region. The findings will provide a robust evidence base for 

developing effective preventive and management strategies, thereby filling a significant 

void in both local public health knowledge and the broader scientific understanding of 

pediatric respiratory epidemiology.

6. Study Questions

Based on the research objectives, the following key questions will guide this study:

6.1. Primary Research Question

What is the relationship between parental awareness, identified risk factors, and the 

incidence of recurrent respiratory infections among preschool children in Riyadh, Saudi 

Arabia?

6.2. Subsidiary Research Questions

1. What is the prevalence and characteristics of recurrent respiratory infections among 

preschool children (aged 1 month to 5 years) in Riyadh, Saudi Arabia?

2. What are the associated environmental, socioeconomic, and child-specific risk factors 

for recurrent respiratory infections in preschool children in Riyadh?

3. What is the level of parental awareness, knowledge, and practices regarding the causes, 

prevention, and management of recurrent respiratory infections in their preschool 

children in Riyadh?

4. How do parental awareness and specific risk factors interact to influence the likelihood 

and frequency of recurrent respiratory infections in preschool children in Riyadh?

5. What evidence-based recommendations can be provided for public health 

interventions and educational programs aimed at reducing the burden of recurrent 

respiratory infections among preschool children in Riyadh?

7. Theoretical Premises of Study

(This section will provide a theoretical explanation of the information, definitions, variables 

of the study, and ideas related to the research topic. It will establish the conceptual 

framework guiding the research, drawing upon relevant theories and models from public 



health, behavioral science, and pediatric epidemiology to contextualize the study's 

variables and their hypothesized relationships. Key terms and constructs, such as 'parental 

awareness,' 'recurrent respiratory infections,' and various 'risk factors,' will be defined and 

elaborated within this theoretical context.)

8. Research Methodology

This section provides a detailed exposition of the methodological framework that will guide 

the proposed study. It encompasses the study design, target population, sampling strategy, 

data collection instruments and procedures, data management protocols, statistical 

analysis plan, ethical considerations, and a discussion of potential challenges and 

limitations.

8.1. Study Design

This study will employ a quantitative, cross-sectional descriptive design. A cross-

sectional design is particularly well-suited for this research as it allows for the simultaneous 

assessment of the prevalence of recurrent respiratory infections (RRIs), the distribution of 

various associated risk factors, and the levels of parental awareness within the target 

population at a single point in time. This approach provides a snapshot of the current 

situation, enabling the identification of associations and correlations between variables 

without inferring causality. The descriptive nature of the study will facilitate a 

comprehensive characterization of the study population and the key variables of interest.

8.2. Study Population

The target population for this study will be parents or legal guardians of preschool children 

(aged 1 month to 5 years) residing in Riyadh, Saudi Arabia. The age range of 1 month to 5 

years is chosen because this demographic is particularly vulnerable to RRIs due to their 

developing immune systems, increased exposure to pathogens in group settings (e.g., 

daycare), and the typical peak incidence of respiratory infections in early childhood. 

Parents or legal guardians will be included if they are the primary caregivers for the child, 

are at least 18 years of age, and are able to provide informed consent and complete the 

questionnaire in either Arabic or English. Exclusion criteria will include parents of children 

with known severe chronic respiratory diseases (e.g., cystic fibrosis, severe congenital heart 

disease with significant pulmonary involvement) or diagnosed primary 

immunodeficiencies, as these conditions represent distinct clinical entities that could 

confound the findings related to general RRI risk factors.

8.3. Sampling Strategy



A multi-stage sampling technique will be utilized to ensure a representative sample from 

the diverse population of Riyadh. This approach aims to enhance the generalizability of the 

findings within the city:

1. Stage 1: Stratification by Geographical Area: Riyadh will be stratified into major 

geographical areas or municipalities (e.g., North, South, East, West, Central) based on 

available demographic data and urban planning divisions. This stratification will help 

account for potential variations in socioeconomic status, environmental exposures, and 

access to healthcare services across different parts of the city.

2. Stage 2: Random Selection of Primary Healthcare Centers/Kindergartens: Within 

each selected geographical stratum, a random sample of primary healthcare centers 

(PHCs) and/or private/public kindergartens will be selected. PHCs are chosen as they 

serve a broad cross-section of the population and are often the first point of contact for 

pediatric health concerns. Kindergartens are included to capture children in group 

settings, which are known to be relevant for RRI transmission. A proportional allocation 

method will be used to determine the number of PHCs/kindergartens to be selected 

from each stratum, ensuring representation based on population density or facility size.

3. Stage 3: Systematic Random Sampling of Parents: At the selected PHCs and 

kindergartens, systematic random sampling will be employed to recruit eligible 

parents. For PHCs, parents attending pediatric clinics for routine check-ups or non-

emergency visits will be approached. For kindergartens, parents of enrolled children 

will be invited to participate. A sampling interval will be determined based on the 

expected number of eligible parents and the desired sample size from each facility. For 

example, every nth parent or child on a registration list will be invited.

8.3.1. Sample Size Calculation

The sample size will be calculated using the formula for estimating a single population 

proportion, given the cross-sectional design and the primary outcome of RRI prevalence. 

Based on existing literature, the estimated prevalence of RRIs in preschool children is 

approximately 25% [1, 2]. To ensure sufficient statistical power, the following parameters 

will be used:

• Anticipated Prevalence (P): 0.25 (25%)

• Confidence Level: 95% (Z-score = 1.96)

• Margin of Error (d): 0.05 (5%)

The formula for sample size (n) is: n = (Z^2 * P * (1-P)) / d^2

Substituting the values: n = (1.96^2 * 0.25 * (1-0.25)) / 0.05^2

n = (3.8416 * 0.25 * 0.75) / 0.0025



n ≈ 288.12

Considering a potential non-response rate or incomplete questionnaires (e.g., 15-20%), the 

calculated sample size will be inflated to ensure adequate data collection. Therefore, a 

target sample size of approximately 350-400 parents will be aimed for to account for 

potential attrition and ensure robust statistical analysis.

8.4. Data Collection Instruments and Procedures

Data will be collected primarily through a structured, self-administered questionnaire. The 

questionnaire will be meticulously designed to capture all variables relevant to the research 

objectives and hypotheses. It will be available in both Arabic and English to ensure 

accessibility and cultural appropriateness for the diverse population of Riyadh. The 

development process will involve several steps:

1. Content Development: Questions will be formulated based on a thorough review of 

existing validated questionnaires on RRI risk factors and parental awareness, adapted 

to the specific context of Riyadh. Expert opinion from pediatricians, public health 

specialists, and epidemiologists in Saudi Arabia will be sought to ensure content 

validity and relevance.

2. Structure of the Questionnaire: The questionnaire will be organized into distinct 

sections to enhance clarity and ease of completion:

• Section 1: Demographic Information: Child’s age, gender, birth order; parental 

age, education level, occupation, household income; family size, number of children 

under 5 in the household.

• Section 2: Child’s Health History: Frequency, duration, and severity of RRIs in the 

past 12 months; history of hospitalization for RTIs; presence of chronic conditions 

(e.g., asthma, allergies); vaccination status.

• Section 3: Potential Risk Factors: Exposure to passive smoking (indoor/outdoor); 

home ventilation; presence of mold/dampness; daycare attendance; feeding 

practices (breastfeeding history); vitamin/mineral supplementation.

• Section 4: Parental Awareness: Knowledge questions on RRI causes (viral vs. 

bacterial), prevention methods (hand hygiene, avoiding sick contacts, vaccination), 

and appropriate management. Attitudes towards antibiotic use will be assessed 

using a 5-point Likert scale (Strongly Disagree to Strongly Agree).

3. Pre-testing and Pilot Study: Before full-scale data collection, the questionnaire will 

undergo pre-testing with a small sample of 20-30 parents from the target population. 

This pilot study will assess the clarity of questions, ease of understanding, cultural 

appropriateness, and time required for completion. Feedback from the pilot will be 

used to refine and finalize the questionnaire, ensuring its reliability and validity.



4. Administration: The questionnaire will be primarily administered through secure 

online platforms (e.g., Google Forms, SurveyMonkey, Qualtrics). This method offers 

several advantages, including wider reach, cost-effectiveness, and automated data 

entry, reducing transcription errors. Links to the online questionnaire will be distributed 

via various channels:

• Social Media Platforms: WhatsApp groups, Facebook community pages, and other 

popular social media channels frequented by parents in Riyadh will be utilized. This 

will involve collaborating with community leaders or administrators of relevant 

groups.

• Primary Healthcare Centers/Kindergartens: With appropriate permissions, QR 

codes or links to the online questionnaire will be provided to parents at the selected 

facilities. Brief explanations about the study will be offered by trained research 

assistants.

Informed consent will be obtained electronically at the beginning of the online 

questionnaire. Participants will be clearly informed about the study’s purpose, their right 

to withdraw at any time, and the confidentiality and anonymity of their responses. 

Participation will be entirely voluntary.

8.5. Data Management

Upon collection, all data will be securely managed to ensure confidentiality, integrity, and 

accuracy. For online questionnaires, data will be directly captured in the chosen platform, 

which typically offers secure storage and export functionalities. For any paper-based 

questionnaires, data will be manually entered into a secure database by trained personnel. 

A double-entry system will be implemented for a subset of the data to minimize data entry 

errors. All electronic data will be stored on password-protected computers with restricted 

access, and backed up regularly. Anonymity will be maintained by assigning unique 

identifiers to each participant, ensuring that no personally identifiable information is linked 

to the responses. Data will be retained for a specified period (e.g., 5 years) after the 

completion of the study, as per ethical guidelines, and then securely disposed of.

8.6. Statistical Analysis Plan

All collected data will be analyzed using appropriate statistical software, such as IBM SPSS 

Statistics (Statistical Package for the Social Sciences) or R statistical software. The analysis 

will proceed in several stages:

1. Data Cleaning and Preparation: This will involve checking for missing values, outliers, 

and inconsistencies. Missing data will be handled using appropriate methods (e.g., 

listwise deletion, imputation) depending on the extent and pattern of missingness. 

Variables will be coded and transformed as necessary for analysis.



2. Descriptive Statistics: Descriptive statistics will be used to summarize the 

demographic characteristics of the study population, the prevalence of RRIs, the 

distribution of various risk factors, and the levels of parental awareness. This will 

include frequencies and percentages for categorical variables, and means, medians, 

standard deviations, and interquartile ranges for continuous variables.

3. Bivariate Analysis: To explore initial associations between variables, bivariate analyses 

will be conducted:

• Chi-square tests (χ²): Will be used to examine associations between categorical 

variables, such as the relationship between exposure to passive smoking (Yes/No) 

and the incidence of RRIs (e.g., 0-2 episodes vs. >2 episodes).

• Independent samples t-tests or Analysis of Variance (ANOVA): Will be used to 

compare means of continuous variables across different groups (e.g., comparing 

mean RRI frequency between children attending daycare vs. those not attending).

• Pearson correlation coefficients: Will be calculated to assess the strength and 

direction of linear relationships between continuous variables (e.g., parental 

education level and parental awareness score).

4. Multivariate Analysis (Logistic Regression): To identify independent predictors of 

recurrent respiratory infections and to control for potential confounding variables, 

multivariate logistic regression models will be constructed. The dependent variable will 

be the presence or absence of recurrent respiratory infections (defined based on a 

threshold, e.g., >3 episodes in 12 months). Independent variables will include 

significant risk factors identified in the bivariate analysis, as well as demographic 

variables. Odds Ratios (OR) with 95% Confidence Intervals (CI) will be calculated to 

quantify the strength of association between the predictors and the outcome. Model fit 

and assumptions will be assessed.

5. Statistical Significance: A p-value of less than 0.05 (p < 0.05) will be considered 

statistically significant for all analyses.

8.7. Ethical Considerations

This study will adhere to the highest ethical standards throughout all phases of the 

research. Ethical approval will be sought and obtained from the Institutional Review Board 

(IRB) or Research Ethics Committee of a recognized academic or health institution in Saudi 

Arabia (e.g., King Saud University, Ministry of Health). Key ethical considerations include:

1. Informed Consent: Prior to participation, all parents or legal guardians will be 

provided with a clear and comprehensive informed consent form. This form will detail 

the study’s purpose, procedures, potential risks and benefits, confidentiality 

measures, and their right to withdraw at any time without penalty. For online 



questionnaires, electronic consent will be obtained by requiring participants to check a 

box indicating their understanding and agreement before proceeding.

2. Confidentiality and Anonymity: All collected data will be treated with strict 

confidentiality. Participants will remain anonymous, as no personally identifiable 

information (e.g., names, addresses, phone numbers) will be collected. Unique 

identifiers will be used for data entry and analysis. Data will be stored securely on 

password-protected systems, accessible only to the research team.

3. Voluntary Participation: Participation in the study will be entirely voluntary. 

Participants will be informed that they have the right to refuse to answer any question 

or withdraw from the study at any point without any consequences.

4. Minimizing Harm: The study poses minimal risk to participants. The questionnaire is 

designed to be non-invasive and will not involve any medical procedures. Potential 

discomfort might arise from sensitive questions (e.g., income, smoking habits), but 

participants will be reassured about anonymity and their right to skip questions.

5. Beneficence: The potential benefits of the research, including contributing to a better 

understanding of RRIs in Riyadh and informing public health interventions, outweigh 

any minimal risks. The findings are expected to ultimately benefit the health and well-

being of preschool children in the region.

6. Data Security and Storage: All electronic data will be encrypted and stored on secure 

servers. Physical copies of consent forms (if any) will be stored in locked cabinets. Data 

will be retained for a period consistent with institutional and national guidelines (e.g., 5 

years) and then securely destroyed.

7. Cultural Sensitivity: The questionnaire and all communication materials will be 

developed with cultural sensitivity, ensuring that language, concepts, and questions are 

appropriate and respectful of local customs and beliefs in Riyadh.

8.8. Potential Challenges and Limitations

Despite careful planning, the study may encounter several challenges and inherent 

limitations:

1. Response Rate and Representativeness: Achieving a high response rate for online 

questionnaires can be challenging. While multi-stage sampling aims for 

representativeness, self-selection bias might occur, where parents with a particular 

interest in the topic are more likely to participate. Strategies to mitigate this include 

clear communication, incentives (if ethically permissible and approved by IRB), and 

broad distribution channels.

2. Recall Bias: As the study relies on parental self-reporting for historical data (e.g., 

frequency of past infections), recall bias is a potential limitation. Parents may not 



accurately remember the exact number or duration of RRI episodes. This will be 

addressed by focusing on a recent timeframe (past 12 months) and providing clear 

definitions of respiratory infections.

3. Social Desirability Bias: Participants may provide answers that they perceive as 

socially acceptable or desirable, particularly concerning sensitive topics like smoking 

habits or adherence to health recommendations. Anonymity and clear assurances of 

confidentiality will be emphasized to minimize this bias.

4. Causality vs. Association: The cross-sectional design, by its nature, can only establish 

associations or correlations between variables, not cause-and-effect relationships. 

Longitudinal studies would be required to determine causality. However, this study will 

provide valuable baseline data for future longitudinal investigations.

5. Definition of RRI: The lack of a single, universally agreed-upon definition for RRIs can 

make comparisons with other studies challenging. This study will clearly state its 

operational definition of RRIs to ensure transparency.

6. Generalizability: While efforts will be made to ensure representativeness within 

Riyadh, the findings may not be directly generalizable to other cities in Saudi Arabia or 

other countries due to variations in climate, healthcare systems, cultural practices, and 

socioeconomic conditions.

7. Language Barriers: Although the questionnaire will be available in both Arabic and 

English, parents who speak neither language may be excluded, potentially limiting the 

representativeness of the sample, particularly among certain expatriate communities.

Despite these limitations, the proposed methodology is robust and designed to provide 

valuable insights into parental awareness and risk factors for RRIs in Riyadh, contributing 

significantly to public health efforts in the region.

8.9. Study Tools

The primary study tool will be a structured, self-administered questionnaire, designed to 

gather comprehensive data on parental demographics, child health history, potential risk 

factors, and parental awareness regarding RRIs. This questionnaire will be developed in 

both Arabic and English to ensure broad accessibility and cultural appropriateness for the 

diverse population of Riyadh. Its development will involve content validation by experts 

and a pilot study to refine clarity and reliability. Data collection will primarily utilize secure 

online platforms (e.g., Google Forms, SurveyMonkey, Qualtrics) for efficient administration, 

data capture, and reduced transcription errors. In cases where online administration is not 

feasible, paper-based questionnaires may be used and subsequently entered into the 

database.

8.10. Fields of Study



The study will encompass several fields of inquiry to provide a comprehensive 

understanding of the research problem:

• Geographical Field: The study will be conducted within Riyadh, Saudi Arabia, focusing 

on its diverse urban environment and specific socio-cultural context.

• Human Field: The participants will be parents or legal guardians of preschool children 

(aged 1 month to 5 years) residing in Riyadh. The study will also indirectly focus on the 

health outcomes of preschool children.

• Time Field: The data collection will be cross-sectional, capturing information at a 

single point in time. However, parental recall of RRIs will pertain to the preceding 12 

months. The overall study duration, from ethical approval to final report, is anticipated 

to be approximately 6-9 months.

9. General Perception of the Research Structure

The research will follow a standard scientific inquiry structure, progressing from a clear 

problem statement to a detailed methodology and expected outcomes. The overall 

structure will be as follows:

1. Research Cover: A dedicated cover page will be included, featuring the research title, 

lead researcher's name, institutional affiliation, and date.

2. Research Title: Clearly stated and reflective of the study's focus.

3. Introduction: Providing background on recurrent respiratory infections globally and in 

Saudi Arabia, establishing the significance of the problem.

4. Research Problem: Clearly articulating the specific gap in knowledge that this study 

aims to address.

5. Importance and Objectives: Outlining the rationale for the study and the specific aims 

it seeks to achieve, with a clear distinction between primary and subsidiary objectives.

6. Research Hypotheses: Presenting testable statements that guide the investigation.

7. Literature Review: A comprehensive synthesis of existing research, identifying key 

findings, methodologies, and gaps, and explicitly stating how this study will contribute 

new knowledge.

8. Theoretical Premises of Study: A theoretical explanation of the information, 

definitions, variables of the study, and ideas related to the research topic.

9. Research Methodology: Detailed description of the study design, population, 

sampling, data collection, data management, and statistical analysis. This section will 

explicitly mention the nature of the data (primary, collected via questionnaire) and 

ensure hypotheses are formulated in a scientific format.



10. Study Tools: Specification of the instruments used for data collection, primarily the 

structured questionnaire.

11. Fields of Study: Delineation of the geographical, human, and time scope of the 

research.

12. List of The References and Preliminary Resources: A comprehensive list of all cited 

sources, formatted according to APA style.

10. List of The References and Preliminary Resources

(This section will contain a comprehensive list of all references cited throughout the 

proposal, formatted according to APA style. Each reference will include complete details to 

allow for easy retrieval and verification.)
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11. Research Limits

This study is subject to several limitations that should be considered when interpreting its 

findings:

1. Geographical Scope: The study will be conducted exclusively in Riyadh, Saudi Arabia. 

Therefore, the findings may not be generalizable to other regions within Saudi Arabia or 

to other countries with different demographic, environmental, socioeconomic, or 

healthcare contexts.

2. Age Group: The study population is limited to preschool children aged 1 month to 5 

years. While this age group is highly susceptible to RRIs, the findings may not be 

applicable to older children or adults.

3. Self-Reported Data: The reliance on parental self-reporting for information regarding 

the child’s health history, incidence of RRIs, and exposure to risk factors may 

introduce recall bias. Parents might not accurately remember the frequency or duration 

of past infections, or they might underreport certain sensitive information (e.g., 

smoking habits).

4. Cross-Sectional Design: The cross-sectional nature of the study allows for the 

identification of associations but cannot establish causality. It will not be possible to 

determine whether identified risk factors directly cause RRIs or if there are other 

underlying factors influencing both.

5. Questionnaire-Based Data Collection: While questionnaires are efficient for collecting 

data from a large sample, they may not capture the nuances of parental awareness or 

the complexity of risk factors. The depth of information might be limited compared to 

qualitative methods.

6. Social Desirability Bias: Parents may provide answers that they perceive as socially 

desirable rather than entirely accurate, particularly concerning practices related to child 



health and hygiene.

7. Exclusion Criteria: The exclusion of children with certain congenital or chronic 

conditions aims to create a more homogenous study population but also limits the 

generalizability of findings to children with such underlying health issues.

Despite these limitations, the study aims to provide valuable insights into the specific 

context of Riyadh, contributing to a better understanding of RRIs and informing targeted 

public health interventions.
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