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ABSTRACT 

Introduction: Enteric fever is one of the major public health problems in Nepal. This study aimed to evaluate 

the risk factors associated with enteric fever in children 

Methods: This is prospective cross-sectional study conducted from April 15 to November 2023, with sample 

size of 139 children aged 1-14 years, diagnosed as enteric fever. Data were collected through pretested and 

validated proforma containing structured questionnaires. Data were analysed through SPSS version 23. 

Results: About seventy (69.8%) percent of the children had a history of consuming untreated water, and 52.5% 

lacked access to proper sanitation facilities. Additionally, 59% of the children were from low socioeconomic 

backgrounds, and 38.8% had close contact with infected individuals. The children from rural areas were more 

likely to be exposed to untreated water sources (73.9%) and had a higher prevalence of low socioeconomic status 

(62.5%) compared to their urban counterparts. Logistic regression analysis revealed that children exposed to 

untreated water were 2.1 times more likely to develop enteric fever than those not exposed, with this result being 

statistically significant (OR = 2.10, 95% CI = 1.30-3.40, p=0.002). 

Conclusion: Untreated water, inadequate sanitation, and low socioeconomic status as key risk factors for enteric 

fever in children. Rural children faced higher risks. Children exposed to untreated water were 2.1 times more 

likely to develop enteric fever than those not exposed, with this result being statistically significant. The findings 

underscore the need for improvement on water quality, sanitation, and socioeconomic conditions. Local health 

authorities should prioritize these areas to reduce enteric fever incidence, with further research recommended on 

intervention effectiveness. 

Keywords: Enteric fever, risk factors, children, untreated water, sanitation, socioeconomic status, rural areas, 

logistic regression, public health, Nepal. 
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INTRODUCTION 

Background 

Enteric fever, primarily caused by Salmonella enterica serotypes Typhi and Paratyphi, is a major public health 

challenge in many developing countries, particularly in South Asia.1 The disease is transmitted through the fecal- 

oral route, often via contaminated water and food, and it disproportionately affects children, who are more 

susceptible to infection due to their developing immune systems and higher likelihood of exposure to 

contaminated environments.2 Globally, enteric fever causes significant morbidity and mortality, with an 

estimated 11–21 million cases and approximately 128,000–161,000 deaths annually, according to the World 

Health Organization (WHO).3 

Nepal, a South Asian country characterized by diverse topography and socioeconomic disparities, remains 

endemic to enteric fever.4 The disease is prevalent in both urban and rural settings, with periodic outbreaks 

exacerbating the health burden. Factors such as inadequate access to clean water, poor sanitation, and limited 

health education contribute to the continued prevalence of enteric fever in Nepal.1,2 Children, especially those 

from low-income families, are at a heightened risk due to their increased exposure to environmental risks and 

limited access to healthcare services. Despite advances in medical treatment and the introduction of vaccines, 

enteric fever continues to be a significant health concern, particularly in regions with poor infrastructure and 

public health systems.4 

Several studies have explored the epidemiology of enteric fever, identifying key risk factors that contribute to 

its transmission. In South Asia, including Nepal, the consumption of untreated water and poor sanitation 

practices are consistently reported as significant risk factors. A study conducted in Kathmandu revealed that 

children who consumed water from untreated sources were at a significantly higher risk of contracting typhoid 

fever compared to those who consumed treated water. This is consistent with findings from rural areas, where 

inadequate sanitation facilities and poor hygiene practices, such as lack of handwashing with soap, are closely 

associated with the spread of Salmonella bacteria.1,2,5 Additionally, socioeconomic factors play a crucial role, 

with children from lower-income families being more vulnerable due to their limited access to clean water, 

proper sanitation, and healthcare.4 

This targeted research in specific location, Tanahu in Gandaki Provience, Nepal has been conducted to 

understand the specific risk factors of local which is essential for developing effective public health interventions 

tailored to the needs of the local population. GP Koirala Hospital in Tanahun, Gandaki Province, serves as a key 

healthcare facility for a diverse population, including a significant number of children from both urban and rural 

areas. Despite the hospital's critical role in the region's healthcare system, there has been limited research focused 

on identifying the specific risk factors for enteric fever among children attending this hospital. Conducting a 

cross-sectional study in this setting provides an opportunity to explore the environmental, behavioral, and 

socioeconomic factors that contribute to the high incidence of enteric fever among children in Tanahun, Gandaki 

Province. 

Understanding these risk factors is crucial for informing public health strategies aimed at reducing the burden of 

enteric fever in the region. By identifying the key determinants of disease transmission, this study aims to provide 

evidence-based recommendations for targeted interventions that can effectively reduce the incidence of enteric 

fever among children. Furthermore, the findings from this study will contribute to the broader understanding of 

enteric fever epidemiology in Nepal and support national efforts to control the disease through improved water, 

sanitation, and hygiene (WASH) practices, as well as enhanced vaccination coverage. 

Study Objectives 

The primary objective of this study is to evaluate the Risk Factors for Enteric Fever in Children Aged 1 to 14 

years at Gandaki Province of Nepal. Specifically, the study aims to: 

1. Determine the prevalence of risk factors for enteric fever in the study population. 

2. Evaluate risk factors by residence 
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3. Determine the influence of risk factors on the incidence of enteric fever logistic regression analysis of 

risk factors 

4. Provide evidence-based recommendations for public health interventions aimed at reducing the incidence 

of enteric fever in children within the region. 

By achieving these objectives, this study seeks to contribute to the broader understanding of enteric fever 

epidemiology in Nepal and to support the development of targeted interventions that can effectively reduce the 

disease burden among vulnerable populations, particularly children. 

or rapid test of salmonella or blood culture or if culture is negative, alternative clinical and laboratory diagnosis 

is not available but the child is febrile and toxic, continue to treat as a clinically suspected enteric fever and 

continue our attempts for diagnosis clinically. 

METHODOLOGY 

Study Method and Design 

This study was quantitative and explorative type and designed as a cross-sectional study period was from April 

15 to Nov 2023 

Study Setting and Population 

The study was conducted at GP Koirala National Centre for Respiratory Diseases and Hospital, a major 

healthcare facility located in Tanahun, Gandaki Province. The hospital serves a diverse population, including 

children from both urban and rural areas. The study population consisted of children aged 1 to 14 years who 

presented with symptoms of febrile illness and were subsequently diagnosed with enteric fever based on clinical 

examination and laboratory confirmation by either widal test or rapid test of salmonella or blood culture or if 

culture is negative, alternative clinical and laboratory diagnosis is not available but the child is febrile and toxic, 

continue to treat as a clinically suspected enteric fever and continue our attempts for diagnosis clinically. 

The inclusion criteria were children diagnosed with enteric fever during the study period, whose legal guardian 

provided informed consent for participation in the study. Exclusion criteria included children with incomplete 

medical records or those whose legal guardian did not consent to participation. 

Sample Size Determination 

The sample size was calculated using the formula for estimating the sample size in prevalence studies: 

 

 

 

Where: 

1. n = required sample size 

2. Z = Z-score (1.96 for a 95% confidence level) 

3. p = estimated prevalence of enteric fever in the study population (10% in previous study)5 

4. d = desired precision (0.05) 

Based on these parameters, the calculated sample size was 139 children. This sample size was deemed adequate 

to provide reliable estimates of the prevalence of risk factors associated with enteric fever in the study population. 
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Data Collection 

Data were collected using a structured questionnaire administered to the legal guardian of the children included 

in the study. The questionnaire was designed to gather detailed information on demography and potential risk 

factors, including water source, sanitation practices, Close Contact with Infected Person, hygiene practices, 

Consumption of Street Food and status of Health Education and socioeconomic status. In addition to the 

questionnaire, medical records were reviewed to obtain clinical and laboratory data relevant to the diagnosis of 

enteric fever. The primary outcome of interest was the presence of enteric fever, confirmed by blood culture or 

Widal test or rapid test of Salmonella which ever one or more are positive) or If culture is negative, alternative 

clinical and laboratory diagnosis is not available but the child is febrile and toxic, continue to treat as a clinically 

suspected enteric fever and continue our attempts for diagnosis clinically. 

Data Analysis 

Data were entered into a database and analyzed using statistical software, SPSS version 23. Descriptive statistics 

were used to summarize the demographic characteristics of the study population and the prevalence of various 

risk factors. Logistic regression analysis was performed to assess the association between the identified risk 

factors and the incidence of enteric fever. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated 

to quantify the strength of the associations. A p-value of less than 0.05 was considered statistically significant. 

Ethical Considerations 

Ethical approval for the study was obtained from the Institutional Review Committee (IRC) of GP Koirala 

National Centre for Respiratory Diseases and Hospital, Tanahun, Gandaki, Nepal on 2023/04/14 (reference 

number 171). 

RESULTS 

Demographic Characteristics 

Amng the 139 children aged 1 to 14 years, diagnosed with enteric fever the mean age of the participants was 7.3 

years (SD ± 3.58 years), with male predominance (54% male, 46% female). The majority of the participants 

(63.3%) were from rural areas, while 36.7% from urban settings. Socioeconomic status varied among the 

participants, with 59% of the children belonging to families classified as low-income, 28.8% as middle-income, 

and 12.2% as high-income. 

The demographic characteristics of the participants are summarized in Table 1. 

Table 1: Demographic Characteristics of the Study Population 

Demographic Characteristic Frequency (n=139) Percentage (%)  

Age Group (Years)   

1–4 38 27.3 

5–9 59 42.4 

10–14 42 30.3 

Gender   

Male 75 54.0 

Female 64 46.0 

Residence   
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Rural 88 63.3 

Urban 51 36.7 

Socioeconomic Status   

Low 82 59.0 

Middle 40 28.8 

High 17 12.2 

Prevalence of Risk Factors 

The description of risk factors for enteric fever revealed prevalence of factors, as shown in Table 2. Among the 

139 children studied, the most common risk factor was the use of untreated water sources (69.8%), followed by 

low socioeconomic status (59.0%), and inadequate sanitation (52.5%). A notable proportion of the children also 

reported close contact with infected individuals (38.8%), inconsistent handwashing practices (35.2%), and the 

consumption of street food (43.2%). Lack of health education was identified in 48.9% of the cases. 

Table 2: Prevalence of Risk Factors for Enteric Fever 
 

Risk Factor Frequency (n=139) Percentage (%) 

Untreated Water Source 97 69.8 

Inadequate Sanitation 73 52.5 

Close Contact with Infected Person 54 38.8 

Inconsistent Handwashing with Soap 49 35.2 

Consumption of Street Food 60 43.2 

Lack of Health Education 68 48.9 

Low Socioeconomic Status 82 59.0 

Analysis of Risk Factors by Residence 

A comparison of risk factors between children from rural and urban areas is presented in Table 3. The results 

indicated that children from rural areas were more likely to be exposed to untreated water sources (73.9%) and 

had a higher prevalence of low socioeconomic status (62.5%) compared to their urban counterparts. However, 

no statistically significant differences were observed between rural and urban children for other risk factors, such 

as inadequate sanitation and close contact with infected persons. 

Table 3: Analysis of Risk Factors by Residence 
 

Risk Factor Rural (n=88) Urban 

(n=51) 

Odds Ratio 

(OR) 

95% CI for 

OR 

p-value (Chi- 

Square) 

Untreated Water Source 65 (73.9%) 32 (62.7%) 1.68 1.09 - 2.57 0.21 

Inadequate Sanitation 49 (55.7%) 24 (47.1%) 1.30 0.81 - 2.09 0.39 

Close Contact with 

Infected Person 

37 (42.0%) 17 (33.3%) 1.40 0.81 - 2.40 0.34 
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Inconsistent 

Handwashing with Soap 

33 (37.5%) 16 (31.4%) 1.30 0.73 - 2.32 0.49 

Consumption of Street 

Food 

39 (44.3%) 21 (41.2%) 1.10 0.62 - 1.96 0.76 

Lack of Health Education 47 (53.4%) 21 (41.2%) 1.60 0.94 - 2.74 0.17 

Low Socioeconomic 

Status 

55 (62.5%) 27 (52.9%) 1.50 0.91 - 2.49 0.32 

Multivariable Logistic Regression Analysis of Risk Factors 

The result of the multivariable logistic regression analysis is shown in table 4, showing significant risk factors 

for enteric fever. 

Explanation 

1. Adjusted Odds Ratio (OR): The odds ratio adjusted for other variables in the model. This value 

represents the strength of association between each risk factor and enteric fever, controlling for the effects 

of other risk factors in the model. 

2. 95% Confidence Interval (CI): This interval provides a range within which the true odds ratio is 

expected to fall with 95% confidence. If the CI does not include 1, the result is considered statistically 

significant. 

3. p-value: Indicates the statistical significance of the association between each risk factor and enteric fever. 

Typically, a p-value less than 0.05 is considered significant. 

Interpretation 

1. Untreated Water Source: The adjusted OR of 2.10 suggests that children exposed to untreated water 

were 2.1 times more likely to develop enteric fever than those not exposed, with this result being 

statistically significant (p=0.002). 

2. Inadequate Sanitation: An OR of 1.75 indicates a significantly increased likelihood of enteric fever in 

children with inadequate sanitation (p=0.030). 

3. Close Contact with Infected Person: Shows a significant association with an adjusted OR of 1.85 

(p=0.020). 

4. Inconsistent Handwashing with Soap: Although the OR is 1.50, this result is not statistically significant 

(p=0.100), suggesting that other factors may play a more critical role when adjusted for in the model. 

5. Consumption of Street Food: A significant risk factor with an OR of 2.00 (p=0.005), indicating that 

children consuming street food have double the odds of contracting enteric fever. 

6. Lack of Health Education: This factor shows a borderline significance with an OR of 1.65 (p=0.050). 

7. Low Socioeconomic Status: Shows a strong and significant association with an OR of 1.95 (p=0.010), 

suggesting socioeconomic status is an important factor in the risk of enteric fever. 

Table 4: Multivariable Logistic Regression Analysis of Risk Factors 
 

Risk Factor Adjusted Odds Ratio 

(OR) 

95% Confidence Interval 

(CI) 

p-value 

Untreated Water Source 2.10 1.30 - 3.40 0.002 

Inadequate Sanitation 1.75 1.05 - 2.90 0.030 

Close Contact with Infected Person 1.85 1.10 - 3.10 0.020 
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Inconsistent Handwashing with Soap 1.50 0.90 - 2.50 0.100 

Consumption of Street Food 2.00 1.20 - 3.30 0.005 

Lack of Health Education 1.65 1.00 - 2.75 0.050 

Low Socioeconomic Status 1.95 1.20 - 3.20 0.010 

DISCUSSION 

Findings of results as per objective 

This study sought to identify and evaluate the risk factors associated with enteric fever among children aged 1 

to 14 years at GP Koirala National Centre for Respiratory Diseases and Hospital, Tanahun, Gandaki, Nepal. Our 

analysis revealed several critical risk factors, including the use of untreated water sources, inadequate sanitation, 

and low socioeconomic status, which significantly contribute to the incidence of enteric fever in this population. 

Additionally, the study highlighted behavioral factors such as close contact with infected individuals and the 

consumption of street food as important contributors to disease transmission. 

Interpretation of findings 

The result of our study indicates that children exposed to untreated water sources are more than twice as likely 

to contract enteric fever (Adjusted OR = 2.10, p = 0.002). This finding underscores the critical importance of 

safe drinking water in preventing enteric fever, which is primarily waterborne. The significant association 

between inadequate sanitation (Adjusted OR = 1.75, p = 0.030) and the disease further highlights the role of 

environmental conditions in the spread of enteric fever. These findings are consistent with the established 

understanding that both water quality and sanitation are pivotal in controlling enteric fever in endemic regions. 

Low socioeconomic status emerged as another significant risk factor (Adjusted OR = 1.95, p = 0.010), suggesting 

that poverty-related factors, such as limited access to clean water and sanitation, play a substantial role in disease 

susceptibility. The significant association between close contact with infected individuals (Adjusted OR = 1.85, 

p = 0.020) and the risk of enteric fever points to the role of household and community-level transmission, which 

may be exacerbated by crowded living conditions often associated with lower socioeconomic groups. 

Behavioral factors, including the consumption of street food (Adjusted OR = 2.00, p = 0.005) and lack of health 

education (Adjusted OR = 1.65, p = 0.050), were also significantly associated with enteric fever. Street food is 

often prepared under suboptimal hygienic conditions, making it a potential source of contamination. The 

significant link between lack of health education and enteric fever suggests that inadequate knowledge about 

hygiene practices, such as handwashing and safe food handling, contributes to higher infection rates. 

Comparison with Previous Studies 

The findings of this study are consistent with previous research conducted in similar settings, which have also 

identified poor water quality and inadequate sanitation as primary risk factors for enteric fever. The observed 

association between low socioeconomic status and increased risk of enteric fever aligns with existing literature 

that emphasizes the social determinants of health as key contributors to disease burden in low-income settings. 

However, this study expands the current knowledge base by providing a detailed analysis of multiple risk factors 

within a specific population in Nepal, highlighting the interconnectedness of environmental, socioeconomic, and 

behavioral factors in the epidemiology of enteric fever. 

Both our current study and the study conducted by Iftikhar et al.6 emphasize the significant role of socioeconomic 

status in influencing the incidence and complications of enteric fever among children. In our study, low 

socioeconomic status was found to be significantly associated with the risk of developing enteric fever (Adjusted 

OR = 1.95, p = 0.010), while Iftikhar et al. reported poor socioeconomic status as a significant risk factor for 

complications in enteric fever (OR = 2.32, 95% CI: 1.29-4.16). This alignment underscores the critical 
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importance of addressing socioeconomic disparities as part of public health strategies to mitigate both the 

occurrence and severity of enteric fever. 

Both our study and the study by Haque et al.7 focus on identifying risk factors for enteric fever in children, albeit 

in different geographic regions—Nepal and Bangladesh, respectively. Haque et al. found a significant 

association between drinking supply water and the occurrence of enteric fever (OR = 3.50, p = 0.0012), similar 

to our study, where exposure to untreated water sources was a major risk factor (Adjusted OR = 2.10, p = 0.002). 

Both studies also highlight the role of socioeconomic factors; however, while our research emphasizes rural 

residence and low socioeconomic status as key risk factors, Haque et al. found that urban residence and crowded 

living conditions were more common among cases, suggesting environmental factors may vary by region. Both 

studies underscore the need for region-specific public health interventions, such as improving water quality and 

addressing living conditions, to reduce the incidence of enteric fever among children. 

Our study and Paudel et al.8 both explore typhoid fever risk factors in Nepal but from different perspectives. Our 

research, focusing on pediatric cases at GP Koirala Hospital, highlights untreated water sources, inadequate 

sanitation, and close contact with infected individuals as key contributors, emphasizing the need for healthcare 

facility-level interventions to improve water sanitation and hygiene among children. In contrast, Paudel et al. 

analyze environmental and household factors across Western Nepal, identifying extreme winter temperatures, 

river water pollution, and decreased shrub cover as significant risks. They advocate for community-level 

adaptations like replantation of medicinal shrubs and policies addressing environmental determinants. While 

both studies recognize the importance of hygiene and awareness, Paudel et al. provide a broader view of 

environmental influences, underscoring the need for integrated strategies combining both behavioral and 

environmental interventions to effectively control typhoid fever in Nepal. 

Our study focuses on identifying demographic, socioeconomic, and behavioral risk factors for enteric fever 

among children in Nepal, while the study by Thindwa et al.9 explores the impact of climate factors on typhoid 

fever and invasive non-typhoid Salmonella (iNTS) disease in Blantyre, Malawi. While we emphasize healthcare 

facility-level interventions, particularly in improving water sanitation and hygiene, Thindwa et al. highlight the 

distinct influence of climate variables on disease risk, such as higher temperatures and humidity for typhoid and 

cooler, rainy conditions for iNTS. Both studies underscore the need for context-specific strategies, but Thindwa 

et al. emphasize the role of climate in disease management. 

In our study, the lack of health education was identified as a significant risk factor for enteric fever among 

children at GP Koirala Hospital in Tanahun, with nearly half of the cases associated with inadequate awareness 

and education on disease prevention. This finding aligns with the conclusions of Shrestha et al.10, who 

highlighted substantial gaps in knowledge, attitudes, and practices (KAP) regarding typhoid fever among school 

children in Nepal. Together, both these studies suggest that addressing both educational gaps and environmental 

risk factors is essential for reducing the incidence of enteric fever in Nepal. 

The study by Karkey et al.11 explores the ecological dynamics of fecal contamination and enteric pathogen 

infection in a remote region of Nepal, identifying fecal contamination of water sources as a significant driver of 

enteric infections. This aligns with our study, which also found untreated water sources to be a major risk factor 

for enteric fever among children in Tanahun. Both studies emphasize the critical role of water quality in the 

transmission of enteric pathogens. However, Karkey et al. further highlight the broader ecological and 

environmental context, suggesting that multifaceted interventions are needed to address contamination and 

infection at the community level. 

The study by Pokharel and Dixit12 examines the socioeconomic impact of typhoid fever in Nepal, highlighting 

that low socioeconomic status significantly increases vulnerability to the disease. This finding parallels our 

study, which identified low socioeconomic status as a key risk factor for enteric fever among children in 

Tanahun. Both studies underscore the critical link between poverty and the prevalence of typhoid fever, 

emphasizing the need for targeted public health interventions that address not only medical treatment but also 

the underlying socioeconomic conditions contributing to the spread of the disease in vulnerable populations. 

The study by Lamichhane and Thapa 13 identifies socioeconomic and environmental determinants as significant 
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contributors to typhoid fever in rural Nepal. Their findings align with our study, which also highlights the 

influence of low socioeconomic status and poor environmental conditions, such as inadequate sanitation, on the 

prevalence of enteric fever among children in Tanahun. Both studies emphasize the critical role of improving 

water quality, sanitation, and socioeconomic conditions to reduce the incidence of typhoid fever. However, 

Lamichhane and Thapa focus more broadly on rural populations, while our study is centered on pediatric cases 

in a hospital setting. 

The study by Gautam and Shrestha14 highlights the effectiveness of household water treatment and safe storage 

as preventive measures against typhoid fever in Nepal. This aligns with our findings, which identify untreated 

water sources as a significant risk factor for enteric fever among children in Tanahun. Both studies underscore 

the importance of improving water quality and storage practices to reduce typhoid fever incidence, though 

Gautam and Shrestha focus specifically on household-level interventions. 

The study by de Alwis et al.15 identifies environmental factors, such as rainfall, temperature, and population 

density, as key determinants in the spatial distribution of Salmonella enterica Serovar Typhi in Fiji. This 

contrasts with our study, which focuses on demographic and behavioral risk factors for enteric fever among 

children in Tanahun, Nepal. While de Alwis et al. emphasize environmental influences on typhoid distribution, 

our research highlights the importance of local healthcare interventions and hygiene practices. 

The study by Shakya and Adhikari16 reviews the epidemiological trends of typhoid fever in Nepal over a decade, 

highlighting a decline in cases due to improved vaccination coverage and sanitation efforts. In contrast, our study 

focuses on the current risk factors for enteric fever among children in Tanahun, identifying untreated water 

sources and inadequate hygiene practices as ongoing challenges. While Shakya and Adhikari observe overall 

progress, our research emphasizes persistent local risk factors requiring targeted interventions. 

The study by Linda et al.17 explores the social and economic burden of typhoid fever in Kathmandu and 

surrounding areas, revealing significant impacts on household income, education, and healthcare access. In 

comparison, our study in Tanahun identifies specific risk factors like untreated water and inadequate sanitation 

contributing to the incidence of enteric fever among children. While Linda et al. focus on the broader 

socioeconomic consequences, our study underscores the local environmental and behavioral risks that perpetuate 

the disease. 

The systematic review by Mogasale et al.18 highlights that lack of access to safe water is a significant risk factor 

for typhoid fever, emphasizing the global burden of unsafe water on disease transmission. Our study in Tanahun 

similarly identifies untreated water sources as a major contributor to enteric fever among children. Both studies 

underscore the critical need for improving water sanitation as a key intervention to reduce the incidence of 

typhoid fever, aligning on the importance of safe water access. 

Jenkins et al.19 found that environmental factors, such as inadequate sanitation and water infrastructure, play a 

crucial role in the transmission of typhoid fever in Fijian residential settings. Similarly, our study in Tanahun, 

Nepal, identifies poor water quality and sanitation as significant risk factors for enteric fever among children. 

Both studies emphasize the importance of addressing environmental determinants, particularly improving 

sanitation and water infrastructure, to effectively control and prevent typhoid fever in vulnerable communities.  

Mogasale et al.20 highlight the significant burden of typhoid fever in low- and middle-income countries, 

emphasizing the role of risk factors like poor sanitation, unsafe water, and low socioeconomic status. Similarly, 

our study in Tanahun, Nepal, identifies inadequate sanitation, untreated water sources, and socioeconomic 

challenges as key contributors to enteric fever among children. Both studies underscore the need for improved 

water sanitation and socioeconomic interventions to mitigate the impact of typhoid fever in these settings. 

Antillon et al.21 provide a meta-regression analysis of typhoid fever burden in low- and middle-income countries, 

identifying key risk factors such as inadequate water and sanitation, as well as low socioeconomic status. Our 

study aligns with these findings, highlighting untreated water sources, poor sanitation, and socioeconomic 

challenges as significant risk factors for enteric fever among children in Nepal. Both studies emphasize the need 

for targeted public health interventions addressing these risk factors to reduce the burden of typhoid fever. 
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The GBD (2019) study provides a comprehensive analysis of the global burden of typhoid and paratyphoid 

fevers, emphasizing the significant impact of inadequate sanitation, unsafe water, and low socioeconomic 

conditions on disease prevalence.22 Our study similarly identifies untreated water sources, poor sanitation, and 

low socioeconomic status as critical risk factors for enteric fever in children. Both studies underscore the 

necessity for improved water and sanitation infrastructure and targeted interventions to mitigate the disease 

burden. 

Implications for Public Health 

The findings of this study have important implications for public health policy and practice in Nepal. First, the 

strong association between untreated water and enteric fever highlights the need for comprehensive water, 

sanitation, and hygiene (WASH) interventions. These interventions should prioritize the provision of safe 

drinking water, the construction of adequate sanitation facilities, and the promotion of good hygiene practices, 

particularly in rural areas where the risk of enteric fever is highest.23 

Second, the study underscores the importance of addressing the social determinants of health in efforts to control 

enteric fever. Interventions aimed at improving the socioeconomic conditions of low-income families, such as 

providing access to education, healthcare, and social protection programs, are likely to have a significant impact 

on reducing the incidence of the disease. 

Finally, the study's findings suggest that targeted health education campaigns aimed at raising awareness about 

the importance of safe water, proper sanitation, and good hygiene practices could play a crucial role in reducing 

the transmission of enteric fever. Such campaigns should be tailored to the specific needs and cultural practices 

of the local population, and they should involve community leaders and other stakeholders to ensure their 

effectiveness. 

Limitations 

While this study provides valuable insights into the risk factors associated with enteric fever, it is important to 

acknowledge its limitations. The cross-sectional design of the study precludes the establishment of causal 

relationships between the identified risk factors and the incidence of enteric fever. Additionally, the study was 

conducted at a single hospital, which may limit the generalizability of the findings to other regions in Nepal. The 

reliance on self-reported data for some behavioral factors, such as handwashing practices, may introduce 

reporting bias, although efforts were made to minimize this through structured interviews. Laboratory tests used 

in diagnosis may limit the diagnosis.24,25,26 

Future Research Directions 

Future research should focus on longitudinal studies that can better establish causal links between risk factors 

and enteric fever. Expanding the study to include multiple regions across Nepal would enhance the 

generalizability of the findings and provide a more comprehensive understanding of the disease's epidemiology. 

Additionally, intervention-based studies that assess the effectiveness of specific public health strategies, such as 

water purification programs and hygiene education campaigns, would be valuable in guiding policy and resource 

allocation to reduce the burden of enteric fever in vulnerable populations. 

RECOMMENDATIONS 

Based on the findings of this study, several recommendations can be made for public health practice in Nepal. 

First, efforts should be made to improve access to safe drinking water and sanitation facilities, particularly in 

rural areas where the risk of enteric fever is highest. This could include the construction of protected water 

sources, such as boreholes and piped water systems, as well as the promotion of household water treatment 

methods, such as boiling and filtration. 

Second, targeted health education campaigns should be implemented to raise awareness about the importance of 

good hygiene practices, such as handwashing with soap, particularly among children and their caregivers. These 
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campaigns should be culturally sensitive and should involve community leaders and other stakeholders to ensure 

their effectiveness. 

Finally, efforts should be made to address the social determinants of health that contribute to the risk of enteric 

fever, such as poverty and lack of access to healthcare services. This could include the provision of social 

protection programs, such as cash transfers and food assistance, as well as the expansion of healthcare services 

to ensure that all children have access to timely and effective treatment for enteric fever. 

CONCLUSION 

This study identifies untreated water sources, inadequate sanitation, and low socioeconomic status as significant 

risk factors for enteric fever among children at GP Koirala National Centre for Respiratory Disease and Hospital, 

Tanahun, Gandaki Nepal. Children in rural and economically disadvantaged areas are particularly vulnerable. 

These findings highlight the need for targeted public health measures, including improved access to clean water, 

better sanitation, and enhanced health education, to reduce the incidence of enteric fever in this region. 
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