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INTRODUCTION 

Diarrhea continues to be a major public health issue, 

contributing to the deaths of one in every five children 

under five years of age.1,2 Sub-Saharan Africa and South 

Asia bear the highest burden, with nearly half a million 

diarrheal deaths reported annually.3,4 In Africa, the 

prevalence of childhood diarrhea remains consistently 

high at 49%, even among communities using oral 

rehydration salts (ORS) with zinc supplementation.5–8. 

Repeated diarrheal infections can result in malnutrition, 

reduced cognitive function, and long-term negative health 

outcomes.9–11 

Studies estimate that there are approximately 1.5 million 

cases of childhood diarrhea in Kenya each year, with 

about a 16% prevalence rate.12-14 Although a highly 

effective and affordable intervention for diarrhea 

management is available, its utilization remains 

inadequate.15–17 Research has shown that zinc 

supplementation in children with acute or persistent 
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diarrhea significantly reduces the severity and duration of 

episodes, and ORS has been shown to reduce mortality 

rates.18–20 However, the combined effect of ORS and zinc 

has not been extensively studied in Kakamega County. In 

2004, the World Health Organization (WHO) 

recommended zinc supplementation as an additional 

therapy to enhance diarrhea treatment.21,22 

ORS and zinc supplementations are key, cost-effective 

interventions with the potential to reduce diarrhea-related 

mortality in young children significantly.23,24 However, 

their utilization remains low.25 In Kakamega County, 

where child mortality is high at 45 per 1,000, the adoption 

of these interventions in diarrhea management is still 

suboptimal.26,27 Identifying the factors that influence the 

use of ORS and zinc could help improve uptake and 

contribute to achieving Sustainable Development Goal 3, 

specifically target 3.1, which aims to end preventable 

deaths in children under five. This study seeks to enhance 

understanding of effective diarrhea management practices 

and address barriers to ORS and zinc use. 

METHODS 

The study was conducted in Kakamega County at 

coordinates 0. 2827° N, 34. 7519° E between the period 

of July 2023 to September 2023. A cross-sectional study 

design was employed to assess the current practices 

related to diarrheal management for children under 5 

years in Kakamega County. The target population was 

children under 5 years who were randomly sampled to 

obtain a sample representation. An eligible participant 

had to be a primary caregiver of a child under the age of 5 

years living in the household and voluntarily consented to 

be interviewed.  

The exclusion criteria were children aged 5 years and 

above, non-residents of Kakamega County, children with 

severe chronic illnesses or disabilities that might impair 

diarrhea management or nutritional status, and caregivers 

who declined informed consent or were unwilling or 

unable to comprehend the aim and procedures of the 

study. The research tool instrument used was a 

questionnaire comprising different parts and variables 

including, diarrheal incidences, ORS and zinc uptake. 

The questionnaire collected demographic information on 

the number of people in the household, if there were any 

children below five years of age, and their socio-

economic status. It also assessed the number of diarrhea 

episodes, the average duration of the episode as well as 

the severity of the diarrhea episode with other 

accompanying signs and care-seeking behavior. 

Concerning the assessment of the nutritional status of the 

children, adequate methods, tools, and instruments such 

as a stadiometer, height board, weighing scale, and 

MUAC tape were used in defining and measuring 

nutritional status. Cross-tabulation, descriptive analysis 

procedures, and chi-square tests were used in establishing 

the inter-variable correlations. The ethical issues related 

to the study were handled properly concerning the Do No 

Harm, Informed Consent, Confidentiality, Risks and 

Benefits of participants and the approval from ISERC 

permit number KeMU/Iserc/HND/04/2023, NACOSTI 

(NACOSTI/P/24/33255) and Kakamega County. 

RESULTS 

A total of 246 children participated in the study, which 

collected a variety of socioeconomic and demographic 

data (Table 1). 47.4% of the children were under 10 

months old, 27.9% were between 11 and 20 months old, 

and 24.7% were older than 20 months. 12.1% of 

caregivers had no formal education, 33.6% had completed 

primary school, 28.7% had completed secondary school, 

and 25.1% had completed postsecondary education. In 

terms of monthly earnings, 21.1% of households made 

more than 10,000 KES, while 78.9% of households made 

less than 10,000 KES. Caregivers worked in the 

following occupations: business (19.0%), farming 

(18.6%), informal labor (18.6%), schooling (6.5%), 

formal employment (14.2%), and unemployment 

(23.1%). 93.1% of respondents said they were Christians, 

6.5% said they were Muslims, and 0.4% said they 

practiced other faiths. The data shows that nearly half of 

the children are under 10 months old, with the remaining 

children distributed fairly evenly across the 11-20 months 

and 21-59 months’ age groups. Most caregivers have 

some level of education, with primary and secondary 

education being the most common. A significant majority 

of households have a monthly income of ≤10,000 KES, 

indicating a low-income population. The occupations of 

caregivers are diverse, with a notable proportion being 

unemployed or engaged in casual labor. Christianity is the 

predominant religion among the participants. 

To determine the rotavirus vaccination status, children are 

categorized by age and the number of doses received 

(Table 2). For children under 10 months old, 13.4% 

received no doses, 5.3% received one dose, 18.3% 

received two doses, and 10.6% received three doses. 

Among children aged 11-20 months, 6.9% received no 

doses, 0.8% received one dose, 11.0% received two 

doses, and 9.3% received three doses. For those aged 

above 20 months, 6.5% received no doses, none received 

one dose, 6.5% received two doses, and 11.4% received 

three doses. Overall, 26.8% of the children received no 

doses, 6.1% received one dose, 35.8% received two 

doses, and 31.3% received three doses. The age 

distribution of the children shows that 47.6% were under 

10 months old, 28.0% were aged 11-20 months, and 

24.4% were aged 21-59 months. There is a statistically 

significant association [Chi-square value (Χ) is 19.4 with 

a (p=0.004)] between age and the number of rotavirus 

vaccine doses received. The data reveals a significant 

association between the age of the children and the 

number of rotavirus vaccine doses received. The highest 

percentage of children receiving all three recommended 

doses (33.8%) is among those under 10 months old. As 

the age increases, the percentage of children who received 
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three doses decreases but remains notable in the 21-59 

months age group (36.4%). 

Table 1: Demographic and socioeconomic 

characteristics of participants. 

Characteristic (n=246) % (N) 

Age of child (months)  

≤10  47.4 (117) 

11-20  27.9 (69) 

21-59 24.7 (61) 

Education level (caregiver)   

No formal education 12.1 (30) 

Primary 33.6 (83) 

Secondary 28.7 (71) 

Tertiary 25.1 (62) 

Monthly income (KES)  

≤10,000 78.9 (195) 

>10,000 21.1 (52) 

Occupation  

Schooling 6.5 (16) 

Formal employment 14.2 (35) 

Business 19.0 (47) 

Farming 18.6 (46) 

Casual labourer 18.6 (46) 

Unemployed 23.1 (57) 

Religion  

Christianity 93.1 (230) 

Muslim 6.5 (16) 

Others 0.4 (1) 

We examined the demographic traits and also the impact 

of diarrheal illnesses on children's nutritional condition 

(Table 3). 47.4% of the sample consisted of children 

under 10 months old, of whom 14.2% had severe acute 

malnutrition (SAM), 2.8% had moderate acute 

malnutrition (MAM), and 30.4% had normal nutritional 

status. Age and nutritional status were found to be 

significantly correlated by the Chi-square test (X=36.79, 

p=0.001). In households earning less than 10,000 KES, 

13.0% of children had SAM, 4.0% had MAM, and 61.9% 

were normal, accounting for 78.9% of the sample. Among 

households with an income above 10,000 KES, 2.4% of 

children had SAM, 2.0% had MAM, and 16.6% were 

normal, making up 21.1% of the sample. No significant 

(Χ=1.99, p=0.369) association was found between 

income and nutritional status. Among caregivers with 

primary education, 6.1% of children had SAM, 2.4% had 

MAM, and 25.2% were normal, making up 33.7% of the 

sample. No significant (Χ=5.15, p=0.525) association was 

found between education level and nutritional status. 

Among children who had suffered diarrhea before, 9.7% 

had SAM, 6.1% had MAM, and 66.4% were normal, 

accounting for 82.2% of the sample. Children who had 

not suffered diarrhea before had 5.7% with SAM, none 

with MAM, and 12.1% were normal, comprising 17.8% 

of the sample. A significant (Χ=13.38, p=0.001) 

association was found between having suffered diarrhea 

before and nutritional status. Among children with no 

episodes of diarrhea, 6.9% had SAM, 2.0% had MAM, 

and 33.7% were normal, making up 42.7% of the sample. 

A significant association was found between the number 

of diarrhea episodes in the last three months and 

nutritional status (Χ=19.76, p=0.003). The study shows 

significant associations between the age of children, their 

history of diarrhea, and the number of recent diarrhea 

episodes with their nutritional status. However, the 

monthly income and education level of caregivers did not 

show a significant association with nutritional status. 

Younger children and those with more frequent diarrhea 

episodes are at higher risk of malnutrition. These findings 

suggest the need for targeted interventions focusing on 

younger children and effective diarrhea management to 

improve nutritional outcomes. Ensuring access to 

nutritional support and diarrhea treatment, such as ORS 

and zinc, is crucial for these vulnerable groups. 

Table 2: Rotavirus vaccination status by age group among children. 

 Age (months)  % (N)  

Vaccine (doses) <10 11-20 >20 Dose total Χ (p value) 

0 13.4 (33) 6.9 (17) 6.5 (16) 26.8 (66) 

19.4 (0.004) 
1 5.3 (13) 0.8 (2) 0 (0) 6.1 (15) 

2 18.3 (45) 11.0 (27) 6.5 (16) 35.8 (88) 

3 10.6 (26) 9.3 (23) 11.4 (28) 31.3 (77) 

Age total 47.6 (117) 28.0 (69) 24.4 (60) 100 (246)  

 

Table 4 presents the findings of a comprehensive 

consensus survey among participants on the efficacy of 

Oral Rehydration Salts (ORS) in the community for 

treating diarrhea in children. A majority, 69.4%, agreed 

on its effectiveness, and 68.6% believed it should be 

administered to every child with diarrhea. Additionally, 

68.2% found ORS beneficial for treating diarrhea, 66.9% 

supported its use in management and treatment, and 

63.3% considered it sufficient for treatment. Similarly, 

69.4% of respondents would recommend ORS for 

diarrhea management. In comparison, the support for 

Zinc was moderate. About 54.3% agreed on its 

effectiveness in managing childhood diarrhea, and 55.9% 

believed it should be given to every child with diarrhea. 

Furthermore, 54.3% found Zinc beneficial for treating 

diarrhea, 55.8% supported its use in management and 

treatment, and 53.3% considered it sufficient for 

treatment. Lastly, 55.8% of the respondents would 
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recommend Zinc for diarrhea management. The results 

indicate a strong overall support for the use of ORS in the 

management of community diarrhea. A majority of 

participants agree on the effectiveness, necessity, and 

sufficiency of ORS in treating diarrhea. There is slightly 

less consensus regarding Zinc, with a moderate majority 

supporting its use but with a higher percentage of 

disagreement compared to ORS. 

Table 3: Demographic characteristics and the influence of diarrhea infections on nutritional status of children. 

Characteristic/ 

nutritional status 

Severe acute 

malnutrition (SAM) 

Moderate acute 

malnutrition (MAM)  
Normal 

Characteristic 

(Sum)  
X (p value) 

 % (N) % (N) % (N) % (N)  

Age (months)      

<10  14.2 (35) 2.8 (7) 30.4 (75) 47.4 (117) 
36.79 

(0.001) 
11-20  0.8 (2) 2.0 (5) 25.1 (62) 27.9 (69) 

>20 0.4 (1) 1.2 (3) 23.1 (57) 24.7 (61) 

Monthly income (KES) 

<10,000 13.0 (32) 4.0 (10) 61.9 (153) 78.9 (195) 
1.99 (0.369) 

>10,000 2.4 (6) 2.0 (5) 16.6 (41) 21.1 (52) 

Education level      

No formal education 2.8 (7) 0.8 (2) 8.5 (21) 12.2 (30) 

5.15 (0.525) 
Primary 6.1 (15) 2.4 (6) 25.2 (62) 33.7 (83) 

Secondary 4.1 (10) 2.0 (5) 22.8 (56) 28.9 (71) 

Tertiary 2.4 (6) 0.8 (2) 22.0 (54) 25.2 (62) 

Suffered diarrhea before 

Yes 9.7 (24) 6.1 (15) 66.4 (164) 82.2 (203) 13.38 

(0.001) No 5.7 (14) 0.0 (0) 12.1 (30) 17.8 (44) 

Suffered diarrhea in the last 2 weeks 

Yes 6.1 (15) 2.4 (6) 19.3 (48) 27.9 (69) 
4.58 (0.101) 

No 9.3 (23) 3.6 (9) 59.1 (146) 72.1 (178) 

Diarrhea episodes in the last 3 months 

None 6.9 (17) 2.0 (5) 33.7 (83) 42.7 (105) 

19.76 

(0.003) 

1 3.3 (8) 0.8 (2) 17.5 (43) 21.5 (53) 

2 0.8 (2) 0.0 (0) 15.9 (39) 16.7 (41) 

3 and above 4.1 (10) 3.3 (8) 11.8 (29) 19.1 (47) 

Nutritional status (Sum) 15.4 (38) 6.1 (15) 78.5 (194) 100 (247)  

Table 4: Study participants' opinions on the use of ORS and zinc in childhood diarrhea management. 

Characteristic (n=245) Agree (%) Disagree (%) 

ORS is effective in managing childhood diarrhea 69.4 30.6 

ORS should be given to every child with diarrhea 68.6 31.4 

ORS is beneficial for treating diarrhea 68.2 31.8 

ORS should be used in diarrhea management and treatment 66.9 33.1 

ORS is sufficient for treating diarrhea 63.3 36.7 

Would you recommend the use of ORS for diarrhea management 69.4 30.6 

Zinc is effective in managing childhood diarrhea 54.3 45.7 

Zinc should be given to every child with diarrhea 55.9 44.1 

Zinc is beneficial for treating diarrhea. 54.3 45.7 

Zinc should be used in diarrhea management and treatment 55.8 44.2 

Zinc is sufficient for treating diarrhea. 53.3 46.7 

Would you recommend the use of zinc for diarrhea management 55.8 44.2 

 

DISCUSSION 

Health interventions and messaging 

With nearly half of the children being below 10 months 

old, health interventions, including vaccination programs, 

should prioritize this age group to address their 

vulnerability to diarrhea and its complications. Tailored 

health education and awareness programs are essential, as 

a significant portion of caregivers have primary or 

secondary education levels.28,7,29 The low-income status 

of most households necessitates economic support and 

subsidies for healthcare services, including rotavirus 
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vaccinations, to ensure affordability and accessibility, 

aligning with findings from low-income settings.30  

Additionally, the varied occupations of caregivers 

highlight the need for flexible healthcare delivery 

strategies, such as mobile clinics or extended clinic hours, 

to accommodate different schedules, especially for those 

in casual labor and farming. Given that the majority of the 

population is Christian, health messages and interventions 

should align with Christian values, engaging community 

leaders to support healthcare initiatives. The presence of a 

Muslim minority requires culturally sensitive approaches 

to ensure inclusivity and effectiveness in health 

interventions.31 By addressing the socioeconomic, 

educational, and cultural factors influencing diarrhea 

management, we can significantly improve health 

outcomes in Kakamega County. 

Enhancing vaccination coverage 

Despite good vaccine uptake among younger children, 

26.8% of children have not received any doses of the 

rotavirus vaccine. Efforts should focus on increasing 

initial vaccination coverage, particularly targeting 

children under 10 months to ensure they receive all three 

doses by the recommended age. Educational efforts must 

be intensified to raise awareness about the importance of 

completing the rotavirus vaccination schedule.32 

Continuous monitoring and follow-up with parents and 

caregivers are essential and could be facilitated by 

community health promoters (CHP) as well as regular 

health check-ups as per the Ministry of Health 

guidelines.33 

Integrating ORS and zinc in diarrhea management 

Data shows strong support for ORS in managing diarrhea, 

while support for Zinc is moderate. Integrating messages 

about the importance of the rotavirus vaccine with the 

benefits of ORS and Zinc could reinforce overall diarrhea 

management strategies. In Sub-Saharan Africa, the 

prevalence of childhood diarrhea has remained stable 

among ORS and Zinc users.5 Efforts should be made to 

further promote the use of ORS and provide additional 

training to address any remaining doubts or 

misconceptions in the community. Educational 

campaigns are needed to increase awareness of Zinc 

benefits and appropriate usage. Targeted interventions 

should focus on younger children, particularly those 

under 10 months, who are more vulnerable to 

malnutrition. It has been shown that effective strategies to 

prevent and manage diarrhea, including access to ORS 

and Zinc supplements, can significantly improve 

children's nutritional status.26 Combining nutritional 

support with diarrhea prevention and treatment can yield 

better health outcomes.34,35 While caregiver education 

level did not show a significant impact, targeted health 

education remains crucial. Allocating resources to 

communities with higher incidences of diarrhea can help 

mitigate its impact on the children's nutritional status 36 

Our findings are in agreement with 37 which highlights the 

need for research to understand the barriers to Zinc usage 

and adoption alongside ORS, essential in informing the 

public health strategies to reduce childhood diarrhea 

mortality and morbidity.38  

This study has few limitations. Our reliance on self-

reported data from caregivers may have introduced recall 

bias affecting the accuracy of reported diarrhea episodes 

and treatment. The sample size, while adequate for this 

study, may not be representative of the entire population 

of Kakamega County, limiting the generalizability of the 

findings. The study does not account for variations in 

caregivers' awareness and understanding of ORS and zinc 

supplementation, which could influence their usage and 

effectiveness. 

CONCLUSION  

We conclude that, while there is good uptake of the 

rotavirus vaccine among young children, targeted 

interventions are necessary to ensure all children 

complete the vaccination schedule, thus reducing the 

incidence of rotavirus-related diarrhea in the community. 

Effective management of diarrhea through the use of 

ORS and Zinc, coupled with continuous education and 

support, can significantly improve the nutritional status 

and overall health of children in Kakamega County. 
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