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Abstract: 

Diarrhea is the second foremost reason for death in children below 5 years old in the sub-Saharan African region. Insufficient 

cleanliness, food insecurity, and inadequate health facilities are markers of SSA and thus contribute to high rates of diarrhea 

in this area. Diarrhea can trigger worry in the family due to the increased financial costs of fighting the illness. Frequent 

episodes of diarrhea can put physical and mental stress on mothers and caregivers, not to mention the cost of treating diarrhea, 

placing an additional burden on an already declining health sector. Several factors influence the occurrence of diarrhea in 

kids: socioeconomic, environmental, and behavioral factors. Measures to prevent diarrhea include using clean water, 

practicing better hygiene, washing hands with soap, and providing adequate and complete vaccination. A blend of clean 

water, sugar, and salt, commonly termed oral rehydration solution (ORS), is used to treat diarrhea. Zinc supplements may 

improve recovery from diarrhea. Despite the preventable and treatable nature of diarrhea, the rate of deaths among children 

in the sub-Saharan African region due to diarrhea is unfathomable. Therefore, it is necessary to quickly re-establish 

mechanisms to combat this threat. In this article, we reviewed the frequency of diarrhea in children living in sub-Saharan 

African regions, its impact, and the factors that promote its persistence. We also suggested measures that can be taken to 

combat this childhood monster while enhancing existing control and treatment measures. We used data from articles 

published in various reputable databases. 
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Introduction 

The World Health Organization (also known as WHO) describes diarrhea as 

" a total of three or more watery or free stools within a day or a greater 

frequency of feces than customary episodes for an individual” [1]. Globally, 

one out of nine child mortalities is caused by diarrhea, despite the fact that 

the majority of these deaths can be avoided with basic, affordable remedies. 

This translates to 801,000 children globally dying from diarrhea per year or 

2,195 children dying from it every day, or the loss of 32 school buses 

occupied with kids each day [2]. Diarrhea kills 0.53 million children beyond 

age 5 per year globally, accounting for 4 out of every 1,000 live births, 

according to 2015 WHO data [3].  Diarrhea is specifically the second 

foremost reason for death of children below five years old, and the main 

cause of malnutrition. The group most at risk of fatal diarrhea in children, 

especially those who are malnourished or have a compromised immune 

system [1]. Sub-Saharan Africa has an infant mortality rate orchestrated by 

diarrhea 15 times greater than developed nations [4]. Diarrhea is typically a 

sign of a gastrointestinal infection triggered by some bacteria, viruses, and 

protozoa. Insufficient cleanliness may trigger an infection to spread from 

person to person or via polluted food and water [5, 6]. Measures to avoid 

diarrhea include consuming safe drinking water, and proper cleanliness 

practices, including washing hands with soap [1]. Diarrhea comes in three 

diverse forms: acute watery diarrhea, which may comprise cholera and 

lingers for several hours or days; acute bloody diarrhea, also called 

dysentery; and persevering diarrhea, which may endure for two weeks. 

A blend of unpolluted water, sugar, and salt, commonly termed Oral 

rehydration solution (ORS) is used to manage diarrhea. Additionally, a 10–

14-day intake of zinc tablets (20 mg) in combination with other approved 

care reduces diarrhea span and also enhances treatment results [1]. 

Rotavirus, Cryptosporidium, Shigella, and Escherichia coli are the main 

pathogens causing diarrhea in children under five years of age [7]. During 

the first two years of life, the commonest organisms causing diarrhea are 
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norovirus, rotavirus, Campylobacter, astrovirus, Cryptosporidium, and 

Shigella, according to Platts-Mills et al. [8]. 

In this paper, we illuminated diarrhea prevalence in children resident in the 

Sub-Saharan African region, the impact of diarrhea, and the factors 

influencing its existence. We also suggested measures that could be 

employed in the fight against this pediatric monster while strengthening the 

prehistoric measures. Data from published articles in various were utilized. 

Search key terms used were diarrhea, diarrhea prevalence in the Sub-Saharan 

African region, diarrhea in children below five years, its impact, factors 

influencing diarrhea prevalence, and diarrhea intervention strategies. Journal 

articles and related papers from 2010-2023 were utilized. 

Diarrhea In Children Below Five Years Old in Sub-

Saharan Africa: Prevalence 

Globally, there are an estimated 1.7 billion cases of pediatric diarrhea 

annually [1]. It is projected that over 80% of the 1.8 million individuals who 

pass away each year in developing nations from diarrheal diseases are 

children below five years old [11]. In developing countries, over 90% of 

pediatric deaths in infants below the age of five are due to diarrhea. 

Particularly, 88% of deaths in this age bracket occurred in Southern Asia and 

sub-Saharan Africa (SSA) [12]. The projected total number of Disability-

adjusted life years (DALYs) as a result of diarrhea in SSA was 13% in 2019, 

in line with the Global Burden of Diseases (GBD) report [9, 10]. Lack of 

sanitation facilities is the key source of diarrhea [13]. In SSA, access to good 

water, improved sanitation, and hygiene (WASH) is very limited [13] and 

the prevalence of diarrhea is unfathomable compared to the rest of the world. 

According to the Global Burden of Disease Vision Center statement, the total 

number of DALYs in children under 5 years old in East Africa due to 

diarrhea is 10.21% [10]. Various research studies have reported that the 

prevalence of diarrhea in children especially those below 5 years old is very 

high in East Africa. According to a meta-analysis piloted in Ethiopia, the 

prevalence of diarrhea ranged from 19-25% [14]. Related research carried 

out in Uganda, Rwanda, and Malawi showed a prevalence of diarrhea of 32% 

[15], 26.7% [16] and 20% [17], respectively. In addition, open defecation 

culture is common in East Africa. A systematic review conducted in Ethiopia 

found a small proportion of areas devoid of open defecation (exactly 16%) 

[18]. Similar investigations show that the proportion of communities not 

open defecating in Kenya (14%) [19], and Uganda (22.9%) [20] is low. In 

general, access to basic sanitation and hygiene facilities is very low in East 

African countries [21]. The total prevalence of diarrhea is 15.3%, according 

to Demissie et al. [22] in their investigation to ascertain the prevalence of 

diarrhea and their connected variables in infants below 5 years old in 34 

countries in sub-Saharan Africa. This figure exceeds that of comparable 

studies done in other areas, such as Central America, where it is 13.0% [23], 

Vietnam, where it is 11% [24], and India, where it is 5% [25]. These 

discrepancies could be the result of various environmental and infrastructure 

conditions in these areas [14].  

Impact of Diarrhea 

Emotional Impact 

As the primary mothers or caregivers are in charge of all home duties, 

including caring for their children, having frequent episodes of diarrhea can 

be physically and emotionally taxing on them. Intensive care unit caregivers 

spend almost 30% of their work period at home washing up diarrhea, 

according to a study [26]. Over two caregivers were required to treat diarrhea 

70% of the time, according to survey participants, and 69% said that this 

assistance was readily available. Sadly, the staff who were put to the test 

stated that they were frustrated with cleaning up diarrhea roughly 50% of the 

time [26]. 

Economic Impact 

In addition, diarrhea can trigger worries in the family due to the increased 

financial costs of fighting diarrhea. Research conducted in Rwanda to 

investigate the economic weight of children hospitalized with diarrhea 

reported that families typically carry the majority of the economic weight of 

hospitalization due to diarrhea and that this weight is significant, especially 

for families with minimal incomes [27]. In Kenya, it is estimated that 

rotavirus costs the healthcare system about $10.8 million per year. In a 

similar study carried out in Ghana in the healthcare sector to ascertain the 

cost of diarrhea [28], diarrhea-related expenses were reported to be high. In 

a study conducted in three Asian countries comprising of Bangladesh, India, 

and Pakistan to assess the household costs of pediatric diarrhea, the results 

suggest that diarrhea in children creates economic stress for the affected 

families [29].  

Impact on the Health Sector 

In addition, frequent episodes of diarrhea and the growing cost of treatment 

culminate in added liability for the already feeble health sector. In Kenya, 

there is a high cost of treatment for rotavirus gastroenteritis which 

contributes to the depletion of already low medical facilities [30]. Still, in 

Kenya, diarrheal infections caused 4,471 deaths, 8,781 hospital admissions, 

and 1,443,883 hospital appointments for diarrheal disease in children below 

5 years old every year. In addition, diarrhea in children beneath the age of 5 

can slow their development and lead to age-long disabilities. This report is 

supported by research conducted to assess the non-lethal impact of diarrhea 

in children, which reported that diarrhea considerably increases the 

likelihood of impaired physical growth and quality of development [31]. 

Regular episodes of diarrhea have also been shown to adversely disturb 

nutrient availability, physical growth, and mental capacity. Evidence 

abounds that suggests that pediatric diarrhea, especially during the first two 

years of life, can adversely disturb nutrient absorption culminating in 

reduced physical growth [32]. 

Factors Influencing Diarrhea in Children 

Several factors affect the incidence of diarrhea in children. They are mainly 

classified as socioeconomic (maternal age, family size, employment level, 

and education status), environmental (drinking water sources and hygiene 

amenities), and behavior (artificial feeding and hand hygiene). 

Environmental Factors 

The prevalence of diarrhea in children is modulated by environmental factors 

such as drinking water sources, sanitation facilities, and water treatment. For 

example, drinking water from uncovered sources is remarkably linked with 

a greater risk of diarrhea [33]. The reason is not far-fetched, uncovered water 

sources are susceptible to contamination from runoff, making the water 

unsafe to drink. Mamboleo et al. [34] in their study in child care facilities 

using rainwater and shallow well water reported 86.7% of diarrheal cases in 

Kenya. Asfaha et al. [35] and Id et al. [33] in their studies discovered that the 

availability of toilets in families lowers diarrhea incidence in children in 

Ethiopia and Nigeria respectively. In a similar study piloted in Dale, 

Ethiopia, the risk of diarrhea in children under 5 years old was 3.23 times 

greater in children living in households with poor waste disposal compared 

to the risk of diarrhea in children living in households that properly dispose 
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of waste [36]. Household waste contains many germs that can elicit diarrhea 

and is also a breeding ground for some flies. Therefore, improper waste 

disposal can increase the risk of exposure to waste- and food-borne disease-

carrying insects, thereby depriving the entire household of sanitation and 

hygiene. 

Inadequate clean drinking water and good hygiene represent the top causes 

of diarrhea, accounting for 72% and 56% of diarrheal deaths in infants under 

5 years old, respectively [37].  

The Sustainable Development Goal 6 (SDG-6) targets to accomplish fair 

global access to clean drinking water, and improved sanitary and hygiene 

infrastructures by the year 2030 [38]. Unfortunately, approximately 26% and 

46% of the global population, respectively, did not have access to clean 

drinking water and improved sanitation infrastructures in 2020. It is 

predicted that billions of households will lack access to improved drinking 

water and improved sanitation facilities except incremental improvements 

are made by the year 2030 [39]. More so, there are remarkable inequalities 

in access to clean water and improved sanitation infrastructures between 

urban and rural areas. The availability of enhanced sanitation and clean 

drinking water infrastructures is diminished in rural settings compared to 

urban settings. Specifically, those with no improved water and sanitation 

facilities are more prevalent in rural areas, especially in developing regions, 

notably, Southern Asia and sub-Saharan Africa [40]. Worse still, in rural 

areas, only 2 in 10 people have sufficient portable drinking water [41]. 

Drinking water supply, sanitation, and diarrhea in children are 

interconnected. There are many documents justifying this fact [42-44]. Wolf 

et al. [44] reported that clean drinking water and proper sanitation facilities 

declined the risk of diarrhea by 52% and 24%, respectively, in low-income 

countries. 

Socio-economic Factors 

Maternal age, number of children, employment status, family size, and 

caregiver's education status are socioeconomic factors that influence the 

incidence of diarrhea in children under 5 years old. Several studies validate 

this fact. For example, a study in Pakistan has found that children of mothers 

or guardians with higher levels of education have much-reduced rates of 

diarrhea, regardless of clean water and sanitation facilities [45]. Educated 

mothers and caregivers have improved awareness about cleanliness and 

infant nourishment [46]. In related studies in Nepal, the incidence of 

childhood diarrhea was significantly lower in children whose mothers had 

secondary education than in children whose mothers had no education [47]. 

According to Demissie et al. [22] in a survey to determine the prevalence and 

variables associated with diarrhea in children under 5 years of age in 34 sub-

Saharan African countries, the prevalence of diarrhea was higher in children 

with mothers who have a high school education or less. Educating women 

can improve their knowledge, attitudes, and practice of basic preventive 

measures such as appropriate breastfeeding, infant feeding, water treatment, 

and healthier child care [48]. 

The influence of the mother/caregiver's employment status on the incidence 

of diarrhea cannot be ignored. Research conducted by [46] in Pakistan shows 

that stay-at-home mothers have better diets than working mothers. Indeed, 

working mothers may have difficulty managing the time to prepare healthy 

meals and instead prefer to buy ready-made meals for their children, thereby 

weakening their immune systems, and leading to a higher risk of diarrhea 

and related diseases. According to Demissie et al. [22] in a survey to 

determine the prevalence and variables associated with diarrhea in children 

under 5 years of age in 34 sub-Saharan African countries, children of mothers 

who were currently working were at risk higher than that of mothers who do 

not work. A similar study in Ethiopia also reported similar trends [49]. 

According to Tareke et al. [50], children born to younger mothers have a 

greater risk of diarrhea than children born to older mothers (35-49 years old). 

There is no doubt that older mothers have better knowledge and experience 

about children's general health and diarrhea. Therefore, it is necessary to 

integrate education about diarrhea and other infectious diseases during 

antenatal care so that young mothers can be trained. The child's age and 

gender can also affect the incidence of diarrhea. Demissie et al. [22] reported 

an increased risk of developing diarrhea in children aged 12–23 years 

compared with children aged 0–11 months. This may be because babies 

between 12 and 23 months old start crawling and moving around the house 

and can therefore easily swallow dirty or contaminated items. This period is 

also the time when most children under 5 years old stop breastfeeding, so 

when they stop breastfeeding, babies will be exposed to germs from food and 

lose the ability to protect against infection. breast milk [51]. According to 

Tareke et al. [50] the increased risk of diarrhea in children older than 12 

months of age may be due to the initiation of complementary feeding. 

Children who start taking complementary foods are at high risk of eating 

unhygienic food and are susceptible to diarrhea. This correlates with the 

results of a similar study conducted in Ethiopia [36]. 

Household income status affects diarrhea. Children from poor and middle-

income households are at higher risk of diarrhea than children from rich 

households. The high risk of diarrhea in these groups of children may be 

explained by the difficult economic situation of parents or guardians, who 

cannot afford transportation costs to health centers and the prescribed drugs. 

In particular, poor children are malnourished, leading to reduced immunity 

and increased risk of diarrhea. Studies from Ghana [52], Tanzania [53], and 

Rwanda [54], all confirm an increased risk of diarrhea in low-income 

households. The inclusion of nutritional counseling has been pointed to play 

a remarkable improvement in the treatment results of diseases, especially 

those diseases whose severity escalates as a result of undernutrition [55]. The 

risk of diarrhea is higher in children under 5 years of age in households with 

5 or more children under 5 years of age [Demissie et al. [22]. This may be 

because as the number of children under 5 years old in a household increase, 

the risk of exposure to germs and pathogens increases, and parental attention 

and quality of care decrease due to mothers are not capable of taking care of 

large numbers of children. This indicates that birth spacing may have a 

positive effect on preventing diarrhea. Therefore, this should be considered 

as one of the main interventions to reduce diarrhea-related morbidity and 

mortality in children under 5 years old. Asfaha et al. [35] in their study in 

Ethiopia, reported that children in households with more than three children 

under 5 years of age were four times more likely to have diarrhea than two 

or fewer children under 5 years of age in households. 

Behavioral Factors 

Caregiver behavioral factors, such as artificial feeding protocols and hand 

hygiene, influence the threat of diarrhea in infants. Despite the high 

prevalence of diarrhea among children in Kenya, Mamboleo et al. [34] in 

their study, reported that washing hands with soap after using the toilet 

reduced the incidence of diarrhea. Getu et al. [56] in their study in Ethiopia, 

reported that kids whose caregivers washed their hands with water only were 

two-fold at risk of having diarrhea compared with kids whose caregivers 

typically washed their hands with water and soap/ash. The vaccination status 

of children also affects the incidence of diarrhea. Connell and colleagues [53] 

in a research conducted in Rwanda, reported that children without rotavirus 
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vaccination were eight times greater at risk of developing diarrhea than those 

who got vaccinated against rotavirus. House flooring materials have also 

been shown to have a significant influence on the occurrence of diarrhea in 

children. This is supported by a study conducted by Melese and colleagues 

[36] in the Dale district of Ethiopia. The study showed that the rate of 

diarrhea in children under 5 years old living in households without cement 

floors is 3.22 times higher than in children living in households with cement 

floors. The explanation for this could be that houses with cement floors are 

cleaner than non-cement floors. Child feeding practices are significantly 

correlated with diarrhea in children. Asfaha et al. [35], in a study conducted 

in the Zana district of Ethiopia, reported that infants who were not 

exclusively breastfed and those who received complementary feeding over 6 

months of age were five times and twice, respectively, more likely to develop 

diarrhea, unlike other children of the same age. Similar results have been 

reported in East African countries [50] and Cameroon [57]. Demissie et al. 

[22] in a survey to determine the prevalence and variables associated with 

diarrhea in children under 5 years of age in 34 sub-Saharan African countries, 

reported that children who were initiated with breastfeeding within 1 hour of 

birth had a lower risk of diarrhea. Therefore, mothers should be encouraged 

to start breastfeeding within one hour so that their babies benefit from the 

protective effects of breastfeeding against infectious diseases, including 

diarrhea. 

Strengthen Anti-Diarrhea Intervention Procedures 

Mothers/Caregivers education and Breastfeeding 

Educating the mother or guardian about child health care protocols, exclusive 

breastfeeding, and other attitudinal changes can help prevent diarrhea 

occurrence in children. Indeed, appropriate breastfeeding and the 

introduction of complementary feeding from 6 months provide defensive 

elements that can limit the emergence of infections, as well as diarrhea. It 

also strengthens children's immunity, indirectly reducing germs that 

accidentally enter complementary foods during feeding and due to 

inappropriate food processing, ingredients, and water used [35]. 

Although exclusive breastfeeding has several advantages, its application rate 

among infants under 6 months of age in developing nations is still low [58]. 

Hanieh et al. [59] in a prospective study conducted in Vietnam showed that 

exclusive breastfeeding at 6 weeks old remarkably lowered the risk of 

hospitalization due to diarrhea. A study conducted in nine African countries 

with high mortality due to diarrhea reported that kids who were breastfed 

immediately after birth and those on continuous exclusive breastfeeding till 

6 months of age have a 20 and 50% lower risk of diarrhea, respectively [60]. 

Acharya et al. [47] reported that partial breastfeeding was linked with a 3.5-

fold greater risk of diarrhea in infants compared with exclusive 

breastfeeding. 

The protective effect of breast milk is due to the mother’s antibodies 

contained in breast milk. Among the obstacles to exclusive breastfeeding 

include type and location of childbirth, awareness of breast milk, problems 

associated with breastfeeding, mother's employment or educational level, 

and support for breastfeeding practices at home, community, and health 

facilities [61]. Therefore, educating mothers and communities about the 

benefits of breastfeeding as well as enhancing health systems to encourage 

breastfeeding practice can strengthen breastfeeding practices culminating in 

better maternal and child health. 

Adequate education for mothers or caregivers similarly aids in lowering the 

incidence of diarrhea in children. Indeed, educated mothers or caregivers 

have good knowledge of individual and environmental hygiene protocols, 

infant feeding and care practices, maintaining standard living conditions, and 

good knowledge about measures to prevent and control diarrhea. Educated 

mothers or caregivers will have better waste disposal methods. Organizing 

public health education against diarrhea, focusing on increasing knowledge 

of treatments such as the use of oral rehydration (ORS) among rural 

populations is crucial. In fact, this approach has proven effective in the fight 

against HIV/AIDS [62]. Using religious leaders and communal health 

volunteers to improve the controlling of pediatric illnesses, including 

diarrhea, has presented reassuring effects in developing nations [63,64] 

Proper Vaccination 

Full vaccination will reduce rotavirus, a top root of diarrhea and loss of life 

in children under five years old [65]. Therefore, caregivers should be 

encouraged to vaccinate their children against rotavirus as this provides the 

best protection against pediatric diarrhea worldwide. 

Rotarix and RotaTeq vaccines are linked with a remarkable reduction in 

hospitalization and death from rotavirus-associated diarrhea. Burnett et al. 

[66] in a review showed an overall reduction in hospitalization rates of 38% 

and 42% mortality rates caused by diarrhea in kids below age five. In the 

same study, rotavirus-related hospitalizations were reduced by 80%. In 

Botswana, vaccination coverage of 76 to 90% in kids below age 2 reduced 

diarrhea-orchestrated morbidity and mortality by approximately 23 and 22%, 

respectively [66]. According to Armah et al. [67], there was a 28 to 48% 

decline in hospitalization rates during the first three years of diarrheal 

vaccine use in Ghana. Interestingly, rotavirus vaccination is more cost-

effective than other diarrhea intervention strategies. Since 2013, WHO has 

recommended that the rotavirus vaccine be incorporated in all national 

vaccination programs owing to scientific proof of the vaccine’s effectiveness 

and cost advantages. Another important anti-diarrhea vaccine is against 

Vibrio cholera. Acute severe diarrhea caused by Vibro cholera leads to fast 

dehydration. Poverty, and a shortage of access to clean water, and sanitary 

facilities are the primary drivers in the regional propagation of cholera. 

Despite the fact that cholera is endemic, it has been linked to significant 

epidemics, mostly in South Asian and African nations. Estimates of the 

annual number of diarrhea-related morbidities and mortalities are 2.9 million 

and 95,000, respectively [69]. Despite WASH's advocacy for diarrheal 

disease control, WHO also recommends cholera control through cholera 

vaccination as an additional measure in risky areas with cases of outbreaks 

[70]. 

Nutritional intervention 

Malnutrition causes an increased incidence of diarrhea. Risk factors for 

malnutrition include abnormalities in gut flora and activity, inflammatory 

conditions, poor absorption of nutrients orchestrated by diarrhea, and the 

tendency of caregivers to discontinue during episodes of diarrhea [71]. In a 

peri-urban region in Lima, 390 childcare providers participated in a survey 

on infant feeding protocols, the outcome of the survey showed that 73% of 

the caregivers interrupted regular feedings and 40% interrupted the provision 

of fruits and vegetables when kids had diarrhea [72]. Surprisingly, most 

vegetables and fruits contain nutrients in commendable quantities, which can 

compensate for the loss of nutrients during diarrheal infections [73-75]. 

While continuing to feed while having diarrhea does not extend the period 

of diarrhea, it can contribute to a quicker recovery of bowel function. 

Zinc has been proven to be an effective tool for controlling diarrhea and is 

presently on the WHO checklist of needed medications for managing 
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diarrhea. Notably, a lack of zinc increases the likelihood of diarrhea due to 

its role in immune response, gastrointestinal liquid transport, and mucous 

viability. A shorter hospital stay and fewer episodes of diarrhea have been 

reported in the zinc-treated group in contrast to the untreated group in a 

randomized clinical research study consisting of 379 Iranian children under 

the age of five [76]. 

Furthermore, vitamin A supplementation improves immune function and 

also lessens the diarrhea rate in children [77]. The most prevalent nutrient 

deficiency is iron deficiency which leads to anemia [78, 79]. In young 

children at risk for iron deficiency anemia, iron supplements are often 

recommended [80]. The potential danger of decreased cognitive, motor, and 

physiological growth among children with iron deficiency anemia is widely 

reported [81-84]. However, caution is needed because some research 

findings opine that children taking iron supplements have a greater risk of 

suffering from diarrhea. Supplements containing iron can raise 

microorganism load, inflammation of the intestines, and the risk of diarrhea 

in infants who take them [85]. 

Enhancing access to clean water, proper sanitation, and hygienic 

conditions 

According to a study carried out in Benin, clean water storage remarkably 

lowers the risk of death by reducing diarrhea [86]. In their investigation of 

the effect of clean water, proper sanitation, and hygiene on infant mortality 

in Ethiopia, Mebrahtom et al. [87] found that households that utilize treated 

and safe water have a lower incidence of diarrhea. The influence of 

household water purification on children's survival is amazing. Other 

research, however, indicated that clean water had a substantial, meaningful 

impact [88]. WHO opines that treating water at the point of use water reduces 

the risk of mortality by preventing the spread of germs and diarrheal illness. 

According to a recent study by Mebrahtom and colleagues in Ethiopia, 

access to improved sanitation has been found to be strongly correlated with 

lower risks of infant mortality due to diarrhea [87]. Alemu claims that the 

observed decrease in newborn mortality in Africa can be attributed to better 

sanitation [89].  

Conclusion 

Numerous factors have been identified that affect the incidence of diarrhea 

in children. These include socioeconomic (mom’s/caregiver’s age, the 

number of kids, the caregiver’s occupation, the size of the household, and 

educational attainment), environmental (water source, and sanitation 

facilities), and behavior (artificial nourishing and hand hygiene). Factors that 

contribute to diarrhea can be minimized by educating mothers and caregivers 

about child health and care practices, appropriate breastfeeding, and other 

attitudinal changes that can help decrease the frequency of diarrhea in 

children. Notably, proper breastfeeding provides defensive elements that can 

limit the emergence of infections, as well as diarrhea. Breastfeeding also 

fortifies the baby's immune system and reduces the risk of germs that 

accidentally enter complementary foods during feeding due to improper 

preparation of foods, ingredients, and water. Furthermore, full vaccination 

reduces rotavirus, a foremost source of diarrheal disease and death in infants 

below the age of five. Appropriate nutritional measures are essential tools 

for controlling and treating diarrhea. Malnutrition exacerbates the incidence 

of diarrheal disease and makes it worse. It takes a collective effort by 

everyone to fight diarrhea in sub-Saharan Africa. Thus, let all hands be on 

the desk so as to achieve this feat. 

References 

1. World Health Organization [WHO]. Diarrhoeal Disease Fact 

Sheet 2018. (2017).  

2. Robert M, Kliegman MD, Bonita MD, Stanton MD, Joseph 

W, et al. (2016). Nelsone Text Book of Pediatrics. 20th Edn. 

Amsterdam: Elsevier.Inc p. 1761–1764. 

3. Azmach NN, Hamza TA. (2018) Analysis of the levels and 

trends in infant and under-five mortality in Ethiopia. Int J 

Novel Res Life Sci. 4:18.  

4. Centers for Disease Control and Prevention, U.S. 

Department of Health and Human Services. Diarrhea: 

Common Illness, Global Killer. (2022). 

5. Alum EU, Uti DE, Agah VM, Orji OU, Ezeani NN, et al. 

(2023). Physico-chemical and Bacteriological Analysis of 

Water used for Drinking and other Domestic Purposes in 

Amaozara Ozizza, Afikpo North, Ebonyi State, Nigeria. 

Nigerian Journal of Biochemistry and Molecular Biology. 

38(1), 1-8.  

6. Asogwa FC, Ugwu OPC, Alum EU, Egwu CO, Edwin N. 

(2015). Hygienic and Sanitary Assessment of Street Food 

Vendors in Selected Towns of Enugu North District of 

Nigeria. American-Eurasian Journal of Scientific Research. 

10 (1): 22-26. 

7. Kotloff KL, Nataro JP, Blackwelder WC, et al.  (2013). 

Burden and aetiology of diarrhoeal disease in infants and 

young children in developing countries (the Global Enteric 

Multicenter Study, GEMS): a prospective, case-control 

study. Lancet. 382:209–222 

8. Platts-Mills JA, Babji S, Bodhidatta L, et al.  (2015). 

Pathogen-specific burdens of community diarrhoea in 

developing countries: a multisite birth cohort study (MAL-

ED). Lancet Glob Heal. 3: e564–575. 

9. Troeger C, Forouzanfar M, Rao PC, Khalil I, Brown A, et al. 

(2017). Estimates of global, regional, and national 

morbidity, mortality, and aetiologies of diarrhoeal diseases: 

a systematic analysis for the Global Burden of Disease Study 

2015. The Lancet Infectious Diseases. 17(9):909–948.  

10. GBD. global burden of diseases visual hub. 2019. 

11. Bakir H, Hadi M, Jurdi M. (2017). Towards a renewed 

public health regulatory and surveillance role in water, 

sanitation and hygiene. Eastern Mediterranean Health 

Journal 23(8):525–526. 

12. UNICEF. One is Too Many: Ending Child Deaths from 

Pneumonia and Diarrhoea.  

13. Zerbo A, Castro Delgado R, Arcos González P. (2021). 

Water sanitation and hygiene in Sub-Saharan Africa: 

Coverage, risks of diarrheal diseases, and urbanization. 

Journal of Biosafety and Biosecurity. 3(1):41–45. 

14. Alebel A, Tesema C, Temesgen B, Gebrie A, Petrucka P, et. 

al., (2018). Prevalence and determinants of diarrhea among 

under-five children in Ethiopia: a systematic review and 

meta-analysis. PloS one. 13(6): e0199684. 

15. Bbaale E. (2011).  Determinants of diarrhoea and acute 

respiratory infection among under-fives in Uganda. The 

Australasian Medical Journal. 4(7):400.  

16. Jean N. (2017).  Factors contributing to diarrheal diseases 

among children less than five years in Nyarugenge District, 

Rwanda: Mount Kenya University.  

17. Moon J, Choi JW, Oh J, Kim K. (2019).  Risk factors of 

diarrhea of children under five in Malawi: based on Malawi 

Demographic and Health Survey 2015–2016. Journal of 

Global Health Science.1(2).  



J. New Medical Innovations and Research                                                                                                                                              Copy rights@ Emmanuel Ifeanyi Obeagu 

Auctores Publishing LLC – Volume 5(1)-083 www.auctoresonline.org  
ISSN: 2767-7370   Page 6 of 8 

18. Abebe TA, Tucho GT. (2020). Open defecation-free 

slippage and its associated factors in Ethiopia: a systematic 

review. Systematic reviews. 9(1):1–15. 

19. Health RoKMo. (2016). Kenya Environmental Sanitation 

and Hygiene Policy 2016–2030. Republic of Kenya Ministry 

of Health Nairobi, Kenya.  

20. Ntaro M, Owokuhaisa J, Isunju JB, Mulogo E, Ssempebwa 

J. (). Contextual and Psychological Factors Influencing 

Open Defecation Free Status: An Exploratory Qualitative 

Study in Rural South Western Uganda. 2021.  

21. Morgan C, Bowling M, Bartram J, Kayser GL. (2017). 

Water, sanitation, and hygiene in schools: Status and 

implications of low coverage in Ethiopia, Kenya, 

Mozambique, Rwanda, Uganda, and Zambia. International 

journal of hygiene and environmental health. 220(6):950–

959.  

22. Demissie GD, Yeshaw Y, Aleminew W, Akalu Y (2021) 

Diarrhea and associated factors among under five children 

in sub-Saharan Africa: Evidence from demographic and 

health surveys of 34 sub-Saharan countries. PLoS ONE 

16(9): e0257522.  

23. Danny VC, Bernardo H, Claire RM, Sima SD, Marielle CG, 

Annie H, et al. (2016).  Diarrhea Prevalence, Care, and Risk 

Factors among Poor Children Under 5 Years of Age in 

Mesoamerica. J Trop Med Hyg 94(3):544–552. 

24. GH. A. (2016). Determinants of early childhood morbidity 

and proper treatment responses in Vietnam: results from the 

Multiple Indicator Cluster Surveys, 2000–2011. Glob 

Health Action. 

25. Gupta A, et al. (2014). Study of the prevalence of diarrhea 

in children under the age of five years and its association 

with wasting. Indian J Sci Res 7(1):1315–1318. 

26. Heidegger, C.P., Graf, S., Perneger, T., Genton, L., Oshima, 

T. and Pichard, C. (2016) The Burden of Diarrhea in the 

Intensive Care unit (ICU-BD): A Survey and Observational 

Study of the Caregivers’ Opinions and Workload. 

International Journal of Nursing Studies, 59, 163-168. 

27. Ngabo F, Mvundura M, Gazley L, Gatera M, Rugambwa C, 

Kayonga E, et al. (2016). The Economic Burden Attributable 

to a Child’s Inpatient Admission for Diarrheal Disease in 

Rwanda. PLoS ONE. 11. 

28. Aikins M, Armah G, Akazili J, Hodgson A. (2010) Hospital 

Health Care Cost of Diarrheal Disease in Northern Ghana. 

The Journal of Infectious Diseases. 202, S126-S130.  

29. Rheingans R, Kukla M, Faruque AS, Sur D, Zaidi AK, 

Nasrin D, Farag TH, Levine MM, Kotloff KL. (2012). 

Determinants of Household Costs Associated with 

Childhood Diarrhea in 3 South Asian Settings. Clinical 

Infectious Diseases. 55, S327-S335. 

30. Osano BO, Wang’ombe JK, Kamenwa RW, Wamalwa D. 

(2011). Cost Analysis of Care for Children Admitted to 

Kenyatta National Hospital with Rotavirus Gastroenteritis. 

Vaccine. 29, 4019-4024.  

31. Khalil AM, Troeger C, Rao P, Forouzanfar M, Columbara 

D, (2016). Assessing the Nonfatal Burden of Childhood 

Diarrhea Including Malnutrition, Physical Growth, and 

Cognitive Development. Open Forum Infectious Diseases. 

1220. 

32. Nantege R, Kajoba D, Ddamulira C, Ndoboli F, Ndungutse 

D. (2022). Prevalence and factors associated with diarrheal 

diseases among children below five years in selected slum 

settlements in Entebbe municipality, Wakiso district, 

Uganda. BMC Pediatrics. 22(1), 1-8. 

33. Yaya S, Hudani A, Udenigwe O, Shah V, (2018). 

Ekholuenetale M, Bishwajit G. Improving Water, Sanitation 

and Hygiene Practices, and Housing Quality to Prevent 

Diarrhea among Under-Five Children in Nigeria. Trop Med 

Infect Dis. 3(2):41.  

34. Mamboleo DM, Njoroge SM, Okaru FN. (2016). The 

Prevalence of Diarrheal Diseases in Childcare Institutions, 

Uasin Gishu The Prevalence of Diarrheal Diseases in 

Childcare Institutions, Uasin Gishu County, Kenya. 

35. Asfaha KF, Tesfamichael FA, Fisseha GK, Misgina KH, 

Weldu MG, et al. (2018). Determinants of Childhood 

Diarrhea in Medebay Zana District, Northwest Tigray, 

Ethiopia: A Community Based Unmatched Case-Control 

Study. BMC Pediatrics. 1-9. 

36. Melese B, Paulos W, Astawesegn FH, Gelgelu TB. (2019). 

Prevalence of Diarrheal Diseases and Associated Factors 

among Under-Five Children in Dale District, Sidama Zone, 

Southern Ethiopia: A Cross-Sectional Study. BMC Public 

Health. 

37. Troeger C, Blacker BF, Khalil IA, Rao PC, Cao S, et al. 

(2018).  Estimates of the global, regional, and national 

morbidity, mortality, and aetiologies of diarrhoea in 195 

countries: a systematic analysis for the Global Burden of 

Disease Study 2016. Lancet Infect Dis.18(11):1211–1228. 

38. United Nations 2015 Transforming Our World: 2030 agenda 

tentative translation for sustainable development. United 

Nations, New York, USA. 

39. WHO. Sustainable Development Goals: ensuring accessing 

water and sanitation for all [Internet]. 2021.  

40. Deshpande A, Miller-Petrie MK, Lindstedt PA, et al. (2020). 

Mapping geographical inequalities in access to drinking 

water and sanitation facilities in low-income and middle-

income countries 2000-17. Lancet Glob Heal. 8(9): e1101. 

41. World Health Organization and UNICEF. Progress on 

household drinking water, sanitation and hygiene 2000–

2020: five years into the SDGs, Geneva, 2021. 

42. Ferede MM. (2020). Socio-demographic, environmental and 

behavioural risk factors of diarrhoea among under-five 

children in rural Ethiopia: further analysis of the 2016 

Ethiopian demographic and health survey. BMC Pediatr. 

20(1):1–9. 

43. McClelland PH, Kenney CT, Palacardo F, Roberts NLS, 

Luhende N, et al. (2022). Improved water and waste 

management practices reduce Diarrhea risk in children under 

age five in rural Tanzania: a community-based, cross-

sectional analysis. Int J Environ Res Public Health. 19(7):1–

18. 

44. Wolf J, Hubbard S, Brauer M, Ambelu A, Arnold BF, et al. 

(2022). Effectiveness of interventions to improve drinking 

water, sanitation, and handwashing with soap on risk of 

diarrhoeal disease in children in low-income and middle-

income settings: a systematic review and meta-analysis. 

Lancet. 400(10345):48–59. 

45. Hansen CL, McCormick BJJ, Azam SI, Ahmed K, et al. 

(2020). Oshikhandass Diarrhea and Pneumonia Project. 

Substantial and sustained reduction in under-5 mortality, 

diarrhea, and pneumonia in Oshikhandass, Pakistan: 

evidence from two longitudinal cohort studies 15 years 

apart. BMC Public Health. 20(1):759.  



J. New Medical Innovations and Research                                                                                                                                              Copy rights@ Emmanuel Ifeanyi Obeagu 

Auctores Publishing LLC – Volume 5(1)-083 www.auctoresonline.org  
ISSN: 2767-7370   Page 7 of 8 

46. Afzal A, Andrades M. (2017). Association of Socio-

Demographic Factors with Dietary Practices of Mothers in 

Under-Five Children with Diarrhea. International Journal of 

Biotechnology and Bioengineering. 3, 236-241. 

47. Acharya D, Singh J, Adhikari M, Gautam S, Pandey P, 

(2018). Association of water handling and child feeding 

practice with childhood diarrhea in rural community of 

Southern Nepal. J Infect Public Health. 11(1):69–74.  

48. Nasir W, Saw Y1, Jawid S, Kariya T, Yamamoto E, et. al., 

(2020). Determinants of diarrhea in children under the age 

of five in Afghanistan: a secondary analysis of the 

Afghanistan Demographic and Health Survey 2015. Journal 

of medical sciences. 82:545–556. 

49. Atnafu A, Sisay M, Demissie G, Tessema Z. (2020). 

Geographical disparities and determinants of childhood 

diarrheal illness in Ethiopia: further analysis of 2016 

Ethiopian Demographic and Health Survey. Tropical 

medicine and health. 48(64).  

50. Tareke AA, Enyew EB, Takele BA. (2022). Pooled 

prevalence and associated factors of diarrhea among under-

five years children in East Africa: A multilevel logistic 

regression analysis. PLoS One. 17(4): e0264559.  

51. Alambo K. (2015). The Prevalence of Diarrheal Disease in 

under Five Children and associated Risk Factors in Wolitta 

Soddo Town, Southern, Ethiopia. ABC research Alert. 

52. Apanga PA, Kumbeni MT. (2021). Factors associated with 

diarrhoea and acute respiratory infection in children under-5 

years old in Ghana: an analysis of a national cross-sectional 

survey. BMC pediatrics. 21(1):1–8.  

53. Connell BJO, Quinn MA, Scheuerman P. (2017). Risk 

factors of diarrheal disease among children in the East 

African countries of Burundi, Rwanda and Tanzania. Global 

Journal of Medicine and Public Health. 6(1):1–8. 

54. Claudine U, Kim JY, Kim E-M, Yong T-S. (2021). 

Association between Sociodemographic Factors and 

Diarrhea in Children Under 5 Years in Rwanda. The Korean 

Journal of Parasitology. 59(1):61.  

55. Alum EU, Obeagu EI, Ugwu OPC, Samson AO, Adepoju 

AO, (2023). Inclusion of nutritional counseling and mental 

health services in HIV/AIDS management: A paradigm 

shift. Medicine. 102:41(e35673).  

56. Getu D, Gedefaw M, Abebe N. (2014). Childhood Diarrheal 

Diseases and Associated Factors in the Rural Community of 

Dejen District, Northwest Ethiopia, 2014. American 

Scientific Research Journal for Engineering, Technology, 

and Sciences. 5, 1-13. 

57. Tambe AB, Nzefa LD, Nicoline NA. (2015). Childhood 

Diarrhea Determinants in Sub-Saharan Africa: A Cross 

Sectional Study of Tiko-Cameroon. Challenges. 6(2):229-

243. 

58. Victora CG, Bahl R, Barros AJ, Franca GV, Horton S, et al. 

(2016). Breastfeeding in the 21st century: epidemiology, 

mechanisms, and lifelong effect. Lancet. 387(10017):475-

490. 

59. Hanieh S, Ha TT, Simpson JA, Thuy TT, Khuong NC, et al. 

(2015). Exclusive breast feeding in early infancy reduces the 

risk of inpatient admission for diarrhea and suspected 

pneumonia in rural Vietnam: a prospective cohort study. 

BMC Public Health. 15(1):1166.  

60. Ogbo FA, Agho K, Ogeleka P, Woolfenden S, Page A, et. 

al., (2017). Infant feeding practices and diarrhoea in sub-

Saharan African countries with high diarrhoea mortality. 

PLoS One. 12(2): e0171792.  

61. Kavle JA, LaCroix E, Dau H, Engmann C. (2017). 

Addressing barriers to exclusive breast-feeding in low- and 

middle-income countries: a systematic review and 

programmatic implications. Public Health Nutr. 

20(17):3120–3134.  

62. Alum EU, Ugwu OPC, Obeagu EI, Okon MB. (2023). 

Curtailing HIV/AIDS Spread: Impact of Religious Leaders. 

Newport International Journal of Research in Medical 

Sciences (NIJRMS). 3(2): 28-31.  

63. Rahman AS, Islam MR, Koehlmoos TP, Raihan MJ, Hasan 

MM, et al. (2014). Impact of NGO Training and Support 

Intervention on Diarrhoea Management Practices in a Rural 

Community of Bangladesh: An Uncontrolled, Single-Arm 

Trial. PLoS ONE. 9(11): e112308. 

64. Mahapatra T, Mahapatra S, Datta Chakraborty N, Raj A, 

Bakshi B, (2021). Intervention to Improve Diarrhea-Related 

Knowledge and Practices Among Informal Healthcare 

Providers in Slums of Kolkata. J Infect Dis. 224(12 Suppl 

2): S890-S900. 

65. Lamberti LM, Ashraf S, Walker CLF, Black RE. (2016). A 

Systematic Review of the Effect of Rotavirus Vaccination 

on Diarrhea Outcomes among Children Younger than 5 

Years. The Pediatric Infectious Disease Journal. 35, 992-

998. 

66. Enane LA, Gastanaduy PA, Goldfarb DM, Pernica JM, 

Mokomane M, Moorad B, et al. (2016). Impact of rotavirus 

vaccination on hospitalizations and deaths from childhood 

gastroenteritis in Botswana. Clin Infect Dis. 62(Suppl 2): 

S168–74. 

67. Armah G, Pringle K, Enweronu-Laryea CC, Ansong D, 

Mwenda JM, et al. (2016). Impact and effectiveness of 

monovalent rotavirus vaccine against severe rotavirus 

diarrhea in Ghana. Clin Infect Dis. 62(Suppl 2): S200–7. 

68. WHO. Rotavirus vaccines. WHO position paper—January 

2013. Wkly Epidemiol Rec. (2013) 88(5):49–64. 

69. Ali M, Nelson AR, Lopez AL, Sack DA. (2015). Updated 

global burden of cholera in endemic countries. PLoS Negl 

Trop Dis. 9(6):e0003832. 

70. WHO. Cholera vaccines: WHO position paper—August 

2017. Wkly Epidemiol Rec. 2017;92(34):477–98. 

71. Prendergast AJ, Kelly P. (2016).  Interactions between 

intestinal pathogens, enteropathy and malnutrition in 

developing countries. Curr Opin Infect Dis. 29(3):229–236.  

72. Pantenburg B, Ochoa TJ, Ecker L, Ruiz J. (2014). Feeding 

of young children during diarrhea: caregivers’ intended 

practices and perceptions. Am J Trop Med Hyg. 91(3):555–

562.   

73. Ibiam UA, Alum EU, Aja PM, Orji OU, Nwamaka NN, 

Ugwu OP. (2018). Comparative analysis of chemical 

composition of Buchholzia coriacea ethanol leaf-extract, 

aqueous and ethylacetate fractions. Indo Am J Pharm Sci. 

5(7):6358- 6369.  

74. Alum EU, Aja W, Ugwu OPC, Obeagu EI, Okon MB. 

(2023). Assessment of vitamin composition of ethanol leaf 

and seed extracts of Datura stramonium. Avicenna J Med 

Biochem. 11(1):92-97. 

75. Alum EU, Oyika MT, Ugwu OPC, Aja PM, Obeagu EI, et. 

al., (2023). Comparative analysis of mineral constituents of 



J. New Medical Innovations and Research                                                                                                                                              Copy rights@ Emmanuel Ifeanyi Obeagu 

Auctores Publishing LLC – Volume 5(1)-083 www.auctoresonline.org  
ISSN: 2767-7370   Page 8 of 8 

ethanol leaf and seed extracts of Datura stramonium. Idosr 

Journal of Applied Sciences. 8(1):143-151.  

76. Karamyyar M, Gheibi S, Noroozi M, Kord Valeshabad A. 

(2013). Therapeutic effects of oral zinc supplementation on 

acute watery diarrhea with moderate dehydration: a double-

blind randomized clinical trial. Iran J Med Sci. 38(2):93–99. 

77. Imdad A, Mayo-Wilson E, Herzer K, Bhutta ZA. (2017). 

Vitamin A supplementation for preventing morbidity and 

mortality in children from six months to five years of age. 

Cochrane Database Syst Rev. 3: Cd008524. 

78. Obeagu EI, Bot YS, Obeagu GU, Alum EU, Ugwu OPC. 

(2023). Anaemia and risk factors in lactating mothers: a 

concern in Africa. International Journal of Innovative and 

Applied Research. 11(02): 15-17. 

79. Alum EU, Ugwu OPC, Aja PM, Obeagu EI, Inya JE, (2023). 

Restorative effects of ethanolic leaf extract of Datura 

stramonium against methotrexate-induced hematological 

impairments, Cogent Food & Agriculture, 9:1. 

80. Obeagu EI, Nimo OM, Bunu UM, Ugwu OPC, Alum EU. 

(2023).  Anaemia in children under five years: African 

perspectives. Int. J. Curr. Res. Biol. Med. (1): 1-7. 

81. Orji OU, Ibiam UA, Aja PM, Ezeani N, Alum EU, Edwin N. 

(2015) Haematological Profile of Clarias gariepinus 

(Burchell 1822) Juveniles Exposed to Aqueous Extract of 

Psychotria microphylla Leaves. IOSR-JESTFT, 9(9): 79-85. 

82. Aja PM, Uzuegbu UE, Opajobi AO, Udeh SMC, Alum EU, 

et al. (2017). Comparative Effect of Ethanol Leaf-Extracts 

of Ficus capensis And Moringa oleifera on some 

haematological indices in normal Albino Rats. Indo 

American Journal of Pharmaceutical Sciences, 4(2):  471-

476.  

83. Ekpono EU, Aja PM, Ibiam UA, Alum EU, Ekpono UE. 

(2019). Ethanol Root-extract of Sphenocentrum jollyanum 

Restored Altered Haematological Markers in Plasmodium 

berghei-infected Mice. Earthline Journal of Chemical 

Sciences, 2 (2):189-203. 

84. Obeagu EI, Ali MM, Alum EU, Obeagu GU, Ugwu OPC, 

Bunu UM. (2023). An Update of Aneamia in Adults with 

Heart Failure. INOSR Experimental Sciences. 11(2):1-16. 

85. Paganini D, Zimmermann MB. (2017). The effects of iron 

fortification and supplementation on the gut microbiome and 

diarrhea in infants and children: a review. Am J Clin Nutr. 

106(Suppl 6):1688s–1693s.  

86. Gunther I, Schipper Y. Pumps, (2013). germs and storage: 

the impact of improved water containers on water quality 

and health.  

87. Mebrahtom, S., Worku, A. & Gage, D.J. (2022).  The risk of 

water, sanitation and hygiene on diarrhea-related infant 

mortality in eastern Ethiopia: a population-based nested 

case-control. BMC Public Health 343  

88. Kremer Michael, Brandon Tan. (2020). Free provision of 

drinking water treatment and child survival: evidence from 

Kenya. American Economic Association.   

89. Alemu AM. (2017). To what extent does access to improved 

sanitation explain the observed differences in infant 

mortality in Africa? African Journal of primary health care. 

Family Medicine. 9(1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2767-7370/083

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 
 

At Auctores, research is always in progress. 

 

Learn more at: https://auctoresonline.org/journals/new-medical-innovations-

and-research  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=74
https://auctoresonline.org/journals/new-medical-innovations-and-research
https://auctoresonline.org/journals/new-medical-innovations-and-research

