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ABSTRACT 

 

Introduction: Several foodborne diarrhea factors coexist. Prevention, diagnosis, 

and treatment of diarrhea are considered easy. This study investigated the factors 

associated with foodborne diarrhea and developed a local strategy for preventive 

measures against foodborne diarrhea in children under five years.  

Methods: The multiphase method was used. This study was divided into three 

phases. A quantitative method was utilized in Phase 1 to assess practices 

implemented by health professionals in the diagnosis and treatment of foodborne 

diarrhea, and a retrospective study was conducted using data from four referral 

health facilities from 2015 to 2019. All data regarding age, sex, signs and 

symptoms, diagnosis, and treatment were collected. In Phase Two, the study 

explored and described the household factors of foodborne diarrhea. Three 

hundred children, accompanied by mothers or caregivers, participated in the study, 

and the data were descriptively and mathematically analyzed using Epi Info 

modelling. In Phase Three, a local strategy to prevent foodborne diarrhea was 

developed using a Nominal Group Technique (NGT) telephonically invited 

stakeholders. Sixteen stakeholders from rural areas and 15 stakeholders from 

urban areas participated in this study. 

Findings: 9,041 cases were found in the retrospective study, of which 4,052 (44 

8%) were female, and urban areas accounted for 7,668 (74.8%). Considering the 

age, children younger than six months, 1,013 (11.2%); from 6 to 11 months, 1,370 

(15.2%); from 12 to 23 months, 2,535 (28%); from 24 to 35 months, 1,674 (18.5%), 

from 36 to 47 months 1,239 (13.7%) and from 48 to 59 months 1,210 (13.4%). 

Approximately 3,644 (40.3%) had a fever, 3,467 (38%) vomited, 1,999 (22%) blood 

in stool, and other symptoms; only 5 (1%) of the children’s stools were submitted 

for laboratory analysis. The clinical diagnoses were diarrhea 3,905 (43%), diarrhea 

and vomiting 2,037(22%), and others. The primary treatments were oral 

rehydration salts, 7,118 (79%) and 21% antibiotics. In Phase Two, caregivers 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



          Factors of foodborne diarrhea in children under 5 years of age 
 

V 
 

mainly were female in both rural and urban areas 93.3% and 84%, respectively); 

they were aged between 18 and 38 years; children with diarrhea according to age; 

under six months of age, 23.3% in rural areas and 16.6% in urban; between 12 

and 23 in urban areas, 36.6% and 30% in rural had diarrhea, urban relatives had 

similar symptoms before the child became ill were 12.6% rural and 13.3% urban).  

Before medical assistance, the children were treated with traditional medication in 

51.3% rural, 16% rural, urban areas; water before drinking was not treated in 48% 

of rural and 45.3% of urban. Infants in urban areas, 24.6%) and 12.6 % in rural 

areas use feeding bottles. In Phase 3, 31 stakeholders participated in the NGT 

discussion, 16 in rural areas and 15 in urban areas. Among the 17 preventive 

measures for foodborne diarrhea, ten were elected, which compose the local 

strategy. It was observed that stakeholders bet on hand washing as the principal 

measure to prevent foodborne diarrhea and the need to always observe hygiene 

practices during the handling and care of children.  

Conclusion and Recommendations: Children with diarrhea were treated with 

antibiotics, without screening for etiological agents. The main factors associated 

with foodborne diarrhea were the use of traditional medications in rural areas, 

whereas bottle feeding and inappropriate water consumption were noted. In 

designing a strategy for preventive measures, it is important to involve 

stakeholders and consider their beliefs to be effective. Ten preventive measures 

for foodborne diarrhea were identified as priorities and were composed of the local 

strategy: hand washing and good hygienic practices by mothers or caregivers were 

bet up as fundamental to prevent diseases, including foodborne diarrheal 

diseases. It is recommended that agents be screened before the administration of 

antibiotics to develop a mitigation plan for the main factors found in the present 

study. Stakeholders should implement the strategy of preventive measures 

developed in the present study, and a future study should be conducted to assess 

the impact of the strategy within the community.   

Keywords:  Children, diarrhea, factors, foodborne. 
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CHAPTER ONE 

INTRODUCTION, BACKGROUND AND OUTLINE OF METHODS 

 

1.1 INTRODUCTION 

This chapter introduces the concept of foodborne diarrhea, the background, 

problem statement, research questions, aims, and research objectives of the 

study. It clarifies the main concepts, significance of the research, brief overview of 

the research methodology, outline of the thesis, summary, and a list of references. 

Foodborne diseases occur when food is contaminated with pathogens such as 

bacteria, viruses, parasites, and poisonous (chemicals or biotoxins) consumed 

(WHO, 2012; Torgerson, 2014). However, foodborne diseases are closely related 

to water contaminated with dangerous substances, which means that foodborne 

and waterborne diseases are related because water is the main ingredient in all 

stages of the food chain (WHO, 2015). Both foodborne and waterborne diseases 

are characterized by gastrointestinal signs and symptoms such as diarrhea and 

vomiting, which are the most common causes of morbidity and mortality in 

children, particularly in developing countries (Osei-Tutu & Anto, 2016). 

In Mozambique, the main risk factors for foodborne diarrhea include practices 

related to personal hygiene, inappropriate food preparation, contaminated utensils 

(FDA, 2018), lack of clean water, deprived sanitation conditions, and inadequate 

infrastructure (UN-Habitat, 2014; WHO/UNICEF, 2017).  

Diarrheal diseases are considered to be a public health concern around the world 

(Milles, 2014); annually, the World Health Organization (WHO) report about 4.6 

million cases of diarrhea around the world (Pires et al., 2015); according to the 

DDC Diarrheal Diseases Collaborators (2017) 1.3 million deaths per year are due 
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to diarrheal diseases, the situation is severe in Africa and Asia, where more than 

25% of children under five years die because of diarrhea (Naghavi et al., 2017). In 

Mozambique, diarrheal diseases account for 20% of hospital admissions, ranking 

in the fourth position for mortality in rural areas (INE, 2018), and are also 

considered the sixth cause of death in children under five throughout the country 

(WHO, 2015).  

Diarrheal diseases in children are common in places contaminated with fecal 

material. The causative pathogens are called enteric pathogens, as they can be 

found in the enteric tracts of humans and animals. Carriers eliminate pathogens, 

such as bacteria, viruses, and protozoa, in the environment through feces (Knee et 

al., 2018). Pathways of pathogens are fecal-oral (de Graaf et al., 2017) when 

individuals consume contaminated food and water or interact with the 

contaminated environment (Berendes et al., 2017). The pathways and risk factors 

of diarrheal diseases are complex. Generally, in health facilities, diarrheal 

infections are treated without the diagnosis of the agent. This means that health 

professionals rely on symptoms rather than confirmation of the diagnosis by 

laboratory testing (Arendt et al., 2013). The present study investigated the factors 

of foodborne diarrhea and developed a household and community strategy for 

preventive measures against diarrhea in children younger than five years of age in 

the Marracuene and Kamaxaqueni Districts of Maputo, Mozambique. 

 

1.2 PROBLEM STATEMENT 

Exposure to contaminated food can lead to illnesses. Globally, contaminated food 

has caused approximately 600 million cases of diseases, 420 000 deaths, and 33 

million disability-adjusted life years (DALYs) (WHO, 2015). Among all age groups, 

the diarrheal load due to contaminated food is the highest in African countries (Kirk 

at al., 2015). According to ONU News (2019), in Mozambique, more than 500 000 

cases of illnesses caused by the consumption of unsafe food have been reported; 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



                                           Factors of foodborne diarrhea in children under 5 years of age  

3 
 
 

the illnesses pointed out are dysentery (100 000) and 7 000 cases of cholera, 

corresponding to 5.5% of notified cases in the whole country. 

Contaminated food carries diarrheal pathogens such as bacteria, viruses, and 

protozoa. Hald at al. (2016) reported about 11 microbial agents related to 

foodborne diarrhea.  Recurrent exposure to microbial agents in food results in a 

high incidence of diarrhea and asymptomatic gut infections in children (Shariati et 

al., 2019). Diarrhea is the main cause of foodborne diseases. In 2010, 

contaminated food was responsible for 4.6 million cases of diarrheal infections 

resulting in 1.6 million deaths (Pires et al., 2015). The consequences of foodborne 

diarrhea include debilitating symptoms, enteropathies, intestinal diseases, 

malnutrition, and growth stunting (Cumming et al., 2020; Black and Walker, 2020). 

The critical moment of foodborne diarrhea in Mozambique is during the flood 

season due to poor water sanitation and hygiene; the outbreak of cholera 

characterizes this season. At this critical moment, health authorities are concerned 

about diarrheal diseases and intensify health promotion activities related to 

hygiene and water sanitation to address foodborne diarrheal diseases (Alex, 

2018). 

Foodborne diseases are a public health and economic concern worldwide, mainly 

in children under five years (Havelaar et al., 2015; Osei-Tutu and Anto, 2016). 

According to WHO (2015), children under five years account for 9% of the world 

population and are committed to 40% of the load of foodborne diseases, resulting 

in 30% of deaths. Approximately 75% of deaths in developing countries (Havelaar 

et al., 2015; Liu et al., 2016); in Africa, approximately 700 000 people of all ages 

die annually due to diarrheal diseases related to contaminated food (WHO, 2015). 

Foodborne diseases are typically associated with poor and young people 

(Oloruntoba et al., 2014; Scharf et al., 2014) due to unsafe food and water. They 

are also associated with food insecurity, nutrition, and wastage. Undernourished 

young people living in unsafe environments, such as those contaminated with fecal 
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material, are at a high risk of acquiring foodborne diarrhea, which affects health 

and wellbeing (WHO, 2015).  

From 1997 to 2017, approximately 7 million cases of diarrhea were reported in 

Mozambique (USAID, 2017). The National Inspection of Economic Activities 

closed 20 food institutions in 2017 because of poor hygiene conditions (Folha de 

Maputo, 2017). Mozambique is a low-income country with more than 28 million 

inhabitants and a population density of 36.1 inhabitants/km2 (INE, 2019). 

Approximately 64.8% of the total population lives in rural areas and 16.4% of the 

total population comprises children under five (INE, 2016). The country is 

characterized by deprived sanitary conditions and poor infrastructure associated 

with natural annual seasonal droughts and floods (Nhampossa et al., 2013; WHO 

and UNICEF, 2017). Within this population, there is limited knowledge and 

perception of food safety. Studies conducted in South Africa (Cape Peninsula 

University of Technology) and Riyadh (Saudi Arabia) indicated a low-level risk 

perception of foodborne diarrhea among females and improper food safety 

practices in terms of its prevention (du Toit & Venter, 2005; Alsayeqh, 2015). 

In Mozambique, foodborne diarrheal diseases are important during the rainy 

season due to cholera outbreaks. The country does not permanently prioritize 

surveillance and mitigation strategies. It is well known that the prevention and 

control of foodborne diarrhea are complex because of co-factors intervening in 

transmission. Each factor contributes differentially to the transmission of diseases, 

depending on the route, source, and geographic region (Hald et al., 2016). The 

present study investigated the factors of foodborne diarrhea and developed a 

household- and community-level strategy of preventive measures for diarrhea in 

children younger than five years of age in the Kamaxaqueni and Marracuene 

Districts of Maputo, Mozambique. 
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1.3 RESEARCH QUESTION(S), AIM AND OBJECTIVES 

Table 1.. Research Question(S), Aim and Objectives 

Research aim: To investigate the factors of foodborne diarrhea and develop a strategy at household 
and community levels for preventive measures of foodborne diarrhea in children younger than five 

years of age in Kamaxaqueni and Marracuene Districts of Maputo, Mozambique. 

Phase 1 (Quantitative): Professionals of health diagnose foodborne diarrhea in children younger 
than five years of age. 

Research 

question 

How do health professionals diagnose foodborne diarrhea in children younger 

than five? 

Research objective To assess the practices of diagnosing foodborne diarrhea in children under 
the age of 5 implemented at referral health facilities in Maputo. 

 

Phase 2 (Quantitative): Household factors for the origin of foodborne diarrhea in children 
younger than five years of age. 

Research  

question 

What are the household factors for the origin of foodborne diarrhea in children 

younger than five years? 

Research objective To explore and describe the household factors for the origin of foodborne 
diarrhea in children younger than five years. 

Phase 3 (Qualitative NGT): Development of strategy 

Research  

question 

What strategy should be developed at household and community levels for 

preventive measures of foodborne diarrhea in children younger than five 
years of age in the Kamaxaqueni and Marracuene Districts of Maputo, 

Mozambique? 

Research  

objective 

To develop household and community level strategies for preventive 
measures of foodborne diarrhea that can be implemented by children food 

preparers/handlers. 
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1.4 OPERATIONAL DEFINITIONS 

Child is any person under the age of 18 (UNICEF, 1998). 

Children under five years of age are younger than five years (UNICEF, 1998). 

Diarrhea is characterized by the loss of liquid stools more than three times daily 

(Morais et al., 2013; WHO, 2015).  

Diagnosis involves determining the nature of the disease by observing its 

symptoms and signs (Oxford, 1993). 

Foodborne disease  are caused by the consumption of contaminated foods or 

drinks (Dewey-Mattia at al., 2018). Contaminated foods and drinks enter the 

gastrointestinal system and cause foodborne diseases. The main symptom is 

diarrhea; in this case, diarrhea is considered a foodborne disease. 

Food Safety is a practice related to preparing, making, and storing food in the best 

form to decrease the risk of personal health and the risk of people becoming sick 

from foodborne diseases (Australian Institute of Food Safety, 2020). To achieve 

food safety, handlers and consumers should consider five important factors (WHO 

2019). 

1. Keep clean; 

2. Separate raw and cooked; 

3. Cook thoroughly; 

4. Keep food at safe temperatures; 

5. Use safe water and raw materials. 

Factor are among several issues that affect or influence a situation (Oxford, 1993). 

Strategy is a plan to achieve something or reach a goal (Oxford, 1993). 
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1.5 SIGNIFICANCE 

In general, the present study showed evidence of the health effects of diarrheal 

infections in children under the age of the household and the community. This 

study contributes to the knowledge of the causes, sources, and contributing factors 

of foodborne diarrhea. Health professionals (nurses, doctors, and health 

technicians), researchers, and policymakers can use these results to prepare 

guidelines to avoid exposure to foodborne diarrheal diseases. This evidence can 

be used by health providers and food safety decision-makers to implement 

preventive and control strategies for critical factors in foodborne diarrhea. 

• To research 

This study could assist researchers in developing guidelines for foodborne 

diarrhea in Mozambique, and contribute to the knowledge and understanding of 

the healthcare needs of children with diarrhea. These findings could provide 

options for future research on the implementation of holistic health care 

interventions for the diagnosis of diarrhea. 

• To nursing Practice 

These findings could promote general health and nursing care. Healthcare 

providers and nurses who implement the guidelines in practice will prevent, 

diagnose, and treat children with diarrhea not only attend to meet their biomedical 

needs. 

•To policy Development 

The findings of this study could assist government and non-governmental 

organizations in developing policies, strategies, and guidelines on healthcare 

interventions for managing children with diarrhea. 
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1.6 OUTLINE OF METHODS 

 

 1.6.1 Context 

The study was conducted in two Districts of Maputo: one in an urban area, the 

Municipality District of KaMaxaqueni (MDKM), and the other in a rural area, the 

Marracuene District. Figures 1, 2, 3, 4, 5, and 6 illustrate in detail from the African 

point of view Mozambique, the provinces, and districts where the study occurred.   

 

Figure 1. Africa, Mozambique and Maputo Maps 
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Figure 2. Kamaxaqueni District Map 

https://pt.wikipedia.org/wiki/Maputo 

  

Figure 3. Urban settings in Kamaxaqueni area, Maputo 

http://www.pierofumo.com/portfolioitem/polana-canico/ 
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Figure 4 Marracuene District 

 

 

 

Figure 5. Rural setting in Marracuene, Maputo 

 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



                                           Factors of foodborne diarrhea in children under 5 years of age  

11 
 
 

Kamaxaqueni and Marracuene Districts were chosen because they are the main 

study areas of the FOCAL project and sponsors of the researcher. Districts were 

selected because of accessibility and financial issues. Kamaxaqueni is a District of 

Maputo City (25°58 s, 32°35'E). According to the Census 2017, approximately 41 

746 households corresponding to a population of 203 660 inhabitants. Children 

below five years of age are estimated to be 10.3% of the total population (INE, 

2017). The City has an elevation above the mean sea level of 47 m, an average 

temperature of 22.7oC (range 18.5 – 26.2oC), and an average monthly rainfall of 

65 mm (range 15 – 160 mm), with the wettest month being January. 84.3% Of the 

households lived in improved houses; the remaining houses were made of poor 

materials. 52.7% of households had channelled water, 43.5% from public 

fountains, and 3.8% used water from other sources, such as open wells, covered 

wells, and rainwater. Sixteen% of the households used unimproved latrines and 

0.5% of the households did not have latrines. 

The Primeiro de Maio Health Center is located in Kamaxaqueni District. The cases 

in this study were captured  in a healthcare facility. This health center provides the 

following services: delivery, vaccination, maternal and child health consultations, 

external consultations, and stomatology consultations. The health center provides 

services to the population of the neighborhoods and the entire Kamaxaqueni 

Municipality district due to the transformation of the Polana Caniço Health Center 

into a Management Hospital for COVID-19. 

Marracuene (25 °44'S, 32o41'E) is a District of Maputo Province located in the 

northern part of the province, with an area of 697 km2. The population was 

estimated to be 230,530, corresponding to 59,366 households. The population 

density in 2017 was estimated at 218.8 inhabitants/km2, and the population of 

children younger than five years of age was approximately 12.7% of the District's 

total population (INE 2019). The area has an elevation above the mean sea level 

of 14 m, an average temperature of 23.5oC (range 19.6 – 26.5oC), and an average 

monthly rainfall of 67 mm (range 18 – 138 mm), with the wettest month being 

January. Regarding house building materials, 48.2% of the households lived in 
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improved houses, and the remainder were poor. Approximately 60% of households 

consume water from unsafe sources such as wells, rivers, and rain water. 47.6% 

of households used unimproved latrines and 13.3% did not use latrines. 

Cases from rural areas were captured at the Marracuene Healthcare Center, a 

rural hospital with primary healthcare services located in the Marracuene District in 

the Eastern part of Maputo City. Around 12 000 people with several illnesses were 

treated at this hospital. Malaria is a major disease that has previously been 

identified. However, many other services and programs are also offered, including 

diarrheal diseases, HIV/AIDS, sexually transmitted infections, natal care, family 

plans, and non-communicable diseases (diabetes and high blood pressure). 

 

1.6.2 Methodology 

The research design includes an overall proposal to answer the research question 

(Polit and Beck, 2017). In this study, we used a multiphase method (quantitative 

and qualitative). 

Mixed Methodology is a research procedure in which the researcher performs two 

or more quantitative or qualitative (Morse and Niehaus 2016). Quantitative and 

qualitative procedures allow researchers to combine intent and/or research 

questions with methods (Morgan, 2014). Mixed methods can be classified into 

several categories: This study uses an explanatory sequential mixed-method 

design. First, qualitative data were collected to provide relevant information to 

understand the research problem. Qualitative methods were used, based on the 

findings of the quantitative method (Creswell, 2012). For phases one and two of 

this study, quantitative data were collected to assess, explore, and understand the 

factors of foodborne diarrheal infections in children under five. In Phase One, the 

assessment was conducted based on retrospective data, whereas in Phase Two, 

exploration and understanding were conducted based on an action survey in which 

a structured questionnaire was implemented. Phase 3 used the findings from 
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phases one and two to develop the household and community strategy, where the 

Nominal Group Technique was used. The details of the study methodology for 

each phase are found in Chapters Three, Four, and Five of this thesis. Table 2 

summarizes the three phases of the study and Table 3 presents the data collection 

organization for each phase. 
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Table 2. Summary of the research design and methods 

Phase Phase I Phase II Phase III 

 

 

 

Research question 

How do health 
professionals 
diagnose foodborne 
diarrhea in children 
younger than five 
years? 

What are the 
household factors for 
the origin of foodborne 
diarrhea in children 
younger than five 
years? 

What strategy should 
be developed at 
household and 
community levels for 
preventive measures 
of foodborne diarrhoea 
in children younger 
than five years of age 
in Kamaxaqueni and 
Marracuene of 
Maputo, 
Mozambique? 

 

 

Objective 

To assess the 
practices of diagnosis 
of foodborne diarrhea 
in children under five 
implemented at 
referral health 
facilities in Maputo 

To explore and 
describe the 
household factors for 
the origin of foodborne 
diarrhea in children 
younger than five 
years. 

To develop household 
and community-level 
strategies of food 
safety preventive 
measures for 
foodborne diarrhea 
that can be 
implemented by 
children’s food 
preparers/handlers. 

Method Retrospective study Quantitative method Nominal Group 
Technique (NGT) 

 

Population 

Children under five 
years of age with 
cases of diarrhea 
infection reported at 
the health facilities' 
record books 

Mothers/caretakers 
accompanying a child 
under five  

Main stakeholders 
(health professionals, 
mothers/ caretakers 
and community 
leaders) 

 

Sampling 

All records with cases 
of diarrhea infections 
found in the study 
period   

300 children and 
caregivers participated 
in the study 

40 individuals 

Data collection Record bocks Face-to-face 
interviews 

Nominal Group 
Technique (NGT) 

Data analyse  Descriptive statistics  A descriptive analysis Open coding of data 
analysis of consensus 
rate 
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1.6.2.1 Data Collection and Organization 
Table 3. Data collection and organization 

 

Objecti

ve 

Variable  

Method 

Observation Instrument of 

collected  data 

Independent Dependent How Why 

1 Age, gender, local of 

residence; 

Type of diarrhea, symptoms (e.g., diarrhea, vomiting), 

duration of diarrhea, type of treatment, diagnosis. 

Quantitative Retrospective 

data of a period 

of 5 years based 

on a record 

book. 

To identify the 

foodborne 

diarrhoea 

problem.  

Data collection 

form 

Annexure A1 

2 Age of child, caregiver- 

Socio-economic 

demographic factors 

including occupation - 

Location (rural/urban; 

countryside/village/town/city) 

Incidence and prevalence of diarrhea among children - 

Incidence and prevalence of diarrhea among caretakers - 

Proportion of children with diarrhea  - Presence/absence or 

state of potential factors as indicated by the data collected 

in the questionnaire or during the household visit: - 

Vaccination and medical treatment, Co-infections - 

Symptoms related to the diarrheal disease event - Contact 

with other potential cases - Food consumption - Food 

purchases - Food preparation practices  - Contact with 

animals - Drinking water sources - Contact with water - 

Sanitary and living conditions 

Quantitative Source attribution 

questionnaire  

To explore the 

problem and 

understand the 

role of 

foodborne 

diarrhea  

Semi-structured 

questionnaire  

Annexure A2 

3 Local of residence, 

occupation, age 

Preventive measure of diarrhea, type of food for children 

according to age. 

Qualitative NGT To develop the 

household and 

community 

strategy 

NGT discussion 

guide 

Annexure A3 

Observ

e 

The instruments of data collection (objectives 1 and 2) were adapted from the FOCAL project. For objective three they were created by the principal investigator. 
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1.6.3 Ethical Considerations 

The proposal for the present study was submitted to the University of Pretoria 

Ethical Committee for Health, with legal and ethical considerations before the 

commencement of the study, and the research started only after clearance from 

the health authorities. All ethical principles were followed, including those of 

beneficence, respect for human dignity, and justice. According to the principle of 

beneficence, study participants should not be harmed physically, and in the case 

of observed harm during the study, the investigator should prioritize and remove 

the embarrassment caused to the participant during the study. All the participants 

voluntarily participated in the study regarding their respect for human dignity. None 

of the participants was forced or free to abandon the study, even after signing an 

informed consent form. Participants were allowed to ask questions and clarify 

whether they needed clarification. The investigator ensured that no discrimination 

occurred during the study period. To follow the principle of justice, all participants 

were part of the study by fulfilling all inclusion criteria. None of the participants 

were excluded if they refused to participate in the study. The investigator ensured 

confidentiality and guaranteed the use of the information only for the study. 

However, because of the study type, it was not possible to secure anonymity for 

the entire study as it was also composed of steps requiring direct contact with the 

participants. In this case, the names would not appear and codes were used 

instead of names. 

All study participants were informed about the purpose, objectives, and right to 

participate in the surveillance activities (see “Participant information sheet and 

informed voluntary consent” attached to appendices D and E). At the beginning of 

the research, all concerned organizations (administration, health offices, and local 

leaders) were informed about the research and permission was secured. Informed, 

voluntary written and signed consent was obtained from all participants in the 

study or their guardians/caretakers. Confidentiality of the data was assured by 

electronic data storage using tablets in the field. All the data were transferred to a 

password-protected database. Only the principal investigator had access to the 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



                                              Factors of foodborne diarrhea in children under 5 years of age  

17 
 
 

identifiable personal information. The data shared with other researchers within the 

study were anonymized. The participants’ privacy, confidentiality, and data security 

were maintained throughout the study period. Data assistants and other 

investigators handling individually identifiable information were required to sign a 

data use and confidentiality agreement. 

 

1.7 CHAPTER OUTLINE 

This thesis follows a thesis-by-manuscript format. The remainder of this paper is 

organized as follows. 

Section A 

Section A will comprise chapters 1 and 2  

● Chapter 1 includes the introduction, background, research aims, objectives, 

and an outline of the research design and methods. 

● Chapter 2: will entail the Literature review and theoretical framework  

 

Section B 
Section B will include the Manuscripts  

● Chapter 3: Phase I: Assessment of diagnosis and treatment practices for 

foodborne diarrhea in children under five years of age in Maputo-Mozambique 

(published manuscript) 

● Chapter 4: Phase II - Household factors for foodborne diarrhea in children 

under five in two districts of Maputo, Mozambique (published manuscript) 

● Chapter 5: Phase II -Household and community strategy for preventive 

measures of foodborne diarrhea in children under five in two districts of Maputo, 

Mozambique (draft manuscript) 

Section C 
It will be comprised of the conclusions of the study and recommendations  

● Chapter 6: Conclusion and recommendations 
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1.8 SUMMARY 

This chapter briefs readers about foodborne diarrhea, the primary factors and 

concerns about foodborne diarrhea, the magnitude of the disease around the world 

in African countries, particularly in Mozambique, and the need for foodborne 

diarrhea. The background briefly discusses the primary knowledge of foodborne 

diarrhea, the rationale for the problem, the problem statement, and the significance 

of the study, where all together catch-up concerns and importance of foodborne 

diarrhea, the impact of the well-known and intervention, and the socioeconomic 

well-being of the communities and children under five years of age in particular. 

The purpose of this study was to demonstrate the contribution of this research to 

different segments of society. The research objectives were what the researcher 

proposed to achieve, the research methodology used to show how the study was 

conducted, the ethical considerations guiding the study, and an outline of the 

thesis. The theoretical framework for the study and the literature review are 

discussed in Section 2. 
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CHAPTER TWO 

LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

  

2.1 INTRODUCTION 

 This chapter provides an understanding of the contribution of this investigation to 

the knowledge of foodborne diarrhea in children under 5. Here, we summarize the 

previous research on foodborne diarrhea in children and the ideas derived from 

this research. This chapter allows readers to critically assess the assumptions of 

foodborne diarrhea in children and address questions and other aspects. It also 

demonstrates the philosophical basis of foodborne diarrhea in children, how 

different interventions undertake their investigations, the methodology chosen, and 

the procedures used to perform this specific research.    

 

2.2 LITERATURE REVIEW 

2.2.1 Burden of Foodborne Illnesses 

Unsafe foods are responsible for more than 200 diseases including acute and 

chronic diseases. The World Health Organization (WHO) report of 2015 analyzed 

approximately 31 risks responsible for approximately 600 million cases of 

foodborne diseases in 2010, corresponding to 33 million DALYs.  The availability 

of food in quantity and safe conditions, as well as adequate nutritional content, is a 

way to maintain good health and prevent foodborne diseases including diarrhea. 

The WHO estimates that one in ten people become ill after consuming unsafe 

food. The consumption of unsafe food can also negatively affect socioeconomic 

development, overload the health system, and harm the economy, trade, and 

tourism in countries worldwide (FAO/WHO 2018).    
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Despite the availability of simple and effective treatments, diarrhea is a leading 

cause of death in children worldwide. In 2017, approximately 8% of all deaths 

among children under five were due to diarrhea, which translated to over 1 300 

young children dying each day or about 480 000 children a year, with South Asia 

and Sub-Saharan Africa countries accounting for most deaths from diarrhea in 

children less than two years (UNICEF, 2019). In Mozambique, in 2015, 

approximately 900 000 cases of diarrhea were reported in 2015, of which more 

than 400 000 were in children younger than five years of age. Across the country, 

the most frequently reported foodborne diarrhea is cholera. The cholera epidemic 

burden varied between the years 2008 and 2015. For example, in 2009, the 

burden increased, accounting for more than 19 thousand cases, whereas in 2014, 

a decrease was registered for approximately 483 cases; however, in 2015, the 

number of cases increased to approximately 10 thousand (MISAU, 2016).   

2.2.2 Sources and Factors for Foodborne Illnesses 

 Sources of foodborne illnesses and risk factors are mostly related to food safety 

behaviors and practices that translate into deprived personal hygiene, inadequate 

food handling (time and temperature), contaminated equipment and/or utensils, 

improper cooking, and food obtained from unsafe sources (Estaurants, 2018). 

Considering the previous statement, the risk factors and sources of foodborne 

illnesses are multiform and include other socioeconomic and natural factors. 

According to UNICEF (2020), children in low-income families eat low-quality food, 

putting them at risk of diseases. Food, water, and sanitation environments are 

essential for children's health and disease prevention (UNICEF, 2020).   

The Ministry of Health of Mozambique (MISAU) reported that the leading risk factor 

for diarrhea is the country’s epidemiological profile, which is characterized by a 

large number of diseases of environmental origin. A risk area for  diarrheal disease 

is considered an area with an absence, deficiency, or intermittent water supply; 

deficient sewage system included, absence or lack of treatment of waste; and 

households living in wet soil contaminated with fecal material, including high 
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population density with low socio-economic income and deficient access to 

information (MISAU, 2016).  In Maputo, the country's capital, 85% of children live 

in poor sanitation conditions. Latrines are considered to be potential risk factors for 

enteric and diarrheal diseases (Knee et al., 2018). 

2.2.3 Diagnosis of foodborne diarrhea 

Clinical, demographic, and epidemiological features are recommended for 

diagnosing diarrheal diseases (Shane et al., 2017). It is essential to investigate the 

conditions that may suggest specific causes of contagious diarrhea, including the 

consumption of shellfish, raw milk, unpasteurized juice, undercooked meat, fish, 

eggs, contaminated fruits and vegetables, drinking and recreational water, contact 

with animals and their feces, recent antimicrobial therapy, international travel, and 

institutional exposure (Morris, 2003; Voetsch et al., 2004; Bintsis, 2017). During the 

diagnosis process, health professionals have to detail clinical and historic 

exposure from people with diarrhea, ask people around the home/neighborhood 

with the same illness, if the people with diarrhea attend or work in child care 

centers, and evaluate the exposure conditions, such as foodborne outbreaks 

(Shane et al., 2017).  

The causative agent of diarrheal episodes (Sociedade Brasileira de Pediatria, 

2017). As diarrheal disease is most often an infection of the digestive tract caused 

by viruses, bacteria, or protozoa, it is recommended to investigate the pathogens 

in people with diarrhea and analyze stool and blood samples to diagnose diarrheal 

pathogens, which are related to the source of contamination (Shane et al., 2017). 

During the diagnosis of diarrheal infections, it is fundamental to verify the 

consequences of diarrhea such as dehydration and protein-energy malnutrition 

(Shane et al., 2017). 
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2.2.4 Preventive measures of foodborne diseases 

Preventive measures for foodborne diseases are fundamentally based on hygiene 

and environmental sanitation, which translates into clean water, toilet availability, 

and good hygiene practices during food handling. Hand washing is essential for 

preventing the transmission of microbes from person to food, food preparation 

utensils, and equipment. Water Sanitation and Hygiene (WASH) interventions 

reduce around 27% and 53% of cases of diarrhea in children under five years of 

age, mainly in low- and middle-income countries (LMICs), where the diarrhea 

infections are more predominant (Darvesh et al., 2017).  

 It has been reported that the education of principal food preparers for young 

children reduces the incidence, morbidity, and mortality of foodborne diarrhea in 

children, and consequently reduces the cost related to the treatment of these 

infections. The message regarding the education of food preparers for children 

should focus on cleaning, separate cooking, and cleaning (MISAU 2016).  

Improvements in wellbeing have been found to reduce foodborne infections in 

communities. People living in extremely poor regions face higher rates of 

foodborne diarrhea, and children in these poor communities are at higher risk of 

developing foodborne diarrhea (Newman at al., 2015). According to WHO (2019), 

all countries have to adopt five (Keep clean; separate raw and cooked; cook 

thoroughly; keep food at safe temperatures and use safe water and raw materials) 

key actions strategic for food safety to combat foodborne diseases.   

2.2.5 Types of diarrhoea 

2.2.5.1 Acute watery diarrhoea 

Acute watery diarrhea frequently presents with unexpected stooling, typically 

liquid. Additional symptoms include vomiting, fever, nausea, and abdominal 

discomfort (Dipasquale et al., 2018). In the gastrointestinal tract, absorption of over 
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90% of the physiologic remaining liquid is absorbed in the proximal small intestine. 

The pathogenic mechanism that causes diarrhea occurs when enteric pathogens 

enter the proximal small intestine (Thiagarajah et al., 2015). Acute watery diarrhea 

is caused by enterotoxin-secreting bacteria such as enterotoxigenic Escherichia 

coli (ETEC) and Vibrio cholerae, which cause liquid loss without causing cellular 

injury (Willey et al., 2013). Viruses, such as rotaviruses and caliciviruses, that harm 

the intestinal epithelium also cause liquid loss. They also tend to cause fever, 

vomiting, and liquid stool in the absence of blood and mucus (Tagbo et al., 2019). 

Generally, cases of watery diarrhea course acutely; nevertheless, within one–three 

days. 

2.2.5.2 Dysentery  

Dysentery is a diarrhea in which loose or watery stools contain visible blood 

(UNICEF and WHO, 2009); dysentery is most often caused by Shigella species or 

Entamoeba hystolytica. Dysentery begins with the unexpected onset of repeated 

stooling. Nonetheless, unlike acute watery diarrhea, stools are commonly lesser 

and are characterized by blood and pus. Thus, it is referred to as acute bloody 

diarrhea. Dysentery frequently presents with fever, tenesmus, abdominal pain, and 

cramps, while vomiting occurs less often (Wang et al., 2019). Inflammation of the 

large intestine, which extends from the cecum to the rectum (colon), is caused by 

infection with one of several enteric pathogens, which leading to dysentery. 

Shigellae are the central origin of dysentery in children (Tickell et al., 2017). 

Campylobacter jejuni and invasive E. coli or Salmonella serotypes are relatively 

rare. Entamoeba histolytica rarely causes dysentery in young children (Khan and 

Jahan, 2017: Delfino Vubil et al., 2018). Dysentery frequently requires 

antimicrobial therapy (Williams and Berkley, 2018). 
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2.2.5.3 Persistent Diarrhea  

Persistent diarrhea is severe and prolonged (at least 14 days) rather than brief and 

is also referred to as chronic diarrhea (Centers for Disease Control and Prevention 

2016a, b). The case may begin with the route of frequent watery or bloody stool, 

nevertheless proceeding for an extended period, thus resulting in weight 

(Bandsma et al., 2019). Persistent diarrhea has causes that are either infectious or 

noninfectious. Infectious diseases include intestinal parasites (Cryptosporidium, 

Cyclospora, E. histolytica, Giardia, and Microsporidia), bacteria (Aeromonas, 

Campylobacter, C. difficile, E. coli, Plesiomonas, Salmonella, and Shigella), and 

viruses (norovirus and rotavirus). Noninfectious causes include altered immune 

function, disorders of the pancreas, medications (antibiotics), heritable metabolic 

disorders (enzyme deficiency), intolerance to food products, intestinal complaints, 

disorders of the thyroid, and blood flow to the intestines (Centres for Disease 

Control and Prevention, 2016a, b; Holtman et al., 2016; Spitz et al., 2016; El-

Chammas et al., 2017). Enteroaggregative E. coli, Shigella, and Cryptosporidium 

are the main organisms responsible for persistent diarrhea (DuPont, 2016). The 

pathogenesis of persistent diarrhea can be multifactorial and is essentially based 

on incessant damage to the mucosal lining of the intestine due to several 

infections with different pathogens (Giannattasio et al., 2016). Malnutrition also 

increases the risk of death in children with persistent diarrhea. Evidence-based 

studies have recognized a strong connection between chronic diarrhea and HIV-

positive patients in developing countries (Agholi et al., 2013; Gebremedhin et al., 

2013; Kumurya and Gwarzo, 2013; Rostami et al., 2014).  

2.2.6 Management of foodborne diarrhea 

Communal management options for diarrheal diseases include liquid replacement 

and antimicrobial treatments. Liquid replacement treatment, also called oral 

rehydration therapy (ORT), is especially necessary for young children (Bruzzese et 

al., 2018). In some cases, diarrhea can be self-limiting. Nevertheless, antimicrobial 
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agents are vital in severe cases of infection (persistent diarrhea or dysentery) 

(Breurec et al., 2016). The first-line antimicrobial agents for childhood diarrhea 

therapy are co-trimoxazole and metronidazole, which can be empirically 

administered. Other antibiotics include penicillin, erythromycin, amoxicillin, 

ampicillin, cefuroxime, ceftriaxone, tetracycline, chloramphenicol, ampicillin, 

cloxacillin, azithromycin, ciprofloxacin, and rifaximin (Udoh and Meremikwu, 2017; 

Bruzzese et al., 2018). Howteerakul et al. (2004) reported co-trimoxazole, 

norfloxacin, colistin sulfate (Ugboko et al. 2019) and nalidixic acid, which are 

commonly recommended antibiotics for infant treatment in Thailand. A study in 

Nigeria revealed that metronidazole was the most commonly administered 

antibiotic, followed by co-trimoxazole and gentamycin (Udoh and Meremikwu, 

2017). Parenteral management with ceftriaxone or ciprofloxacin has been 

suggested for severe diarrhea cases (Bruzzese et al., 2018). Infantile diarrhea 

initiated by Shigella is responsible for most cases of mortality in non-bloody 

diarrhea (Liu et al., 2016a, b) and morbidity in moderate diarrhea (Anderson et al., 

2019) among children younger than five years of age in developing countries. 

Nevertheless, the emergence and re-emergence of antibiotic-resistant strains of 

enteric pathogens are an attractive and vast threat (Willey et al., 2013). 

Universally, there is news on multidrug-resistant strains of enteropathogenesis 

isolated from the stools of children younger than five years (Elsherif et al., 2016). 

For example, multidrug-resistant Shigella spp have been reported  in Ethiopia 

(Gebreegziabher et al., 2018), Mozambique (Vubil et al., 2018), and Nigeria (Ajayi 

et al., 2019). Other management options include immunotherapy (Thu et al., 2017; 

Nagata et al., 2018; Zhao et al., 2019). Fortified nutrition includes iron fortification 

and zinc replacement therapy (Paganini et al., 2016; Van Der Kam et al., 2016; 

Wessells et al., 2018), lactose-free diet, and probiotics. However, there is limited 

awareness in Nigeria (Ajanya et al., 2018; Mokomane et al., 2018; Efunshile et al., 

2019), and fecal microbiota transplantation, which has been used mainly for 

Clostridium difficile-associated diarrhea (Austin et al., 2014; Colman and Rubin, 

2014; Barnes and Park, 2017). Oral zinc therapy could reduce the severity and 

duration of diarrhea in children older than  six months of age but may not 
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significantly affect children under this age (Lazzerini and Wanzira, 2016). In 

addition, zinc absorption during diarrhea may be reduced and vomiting may be a 

possible side effect (Ogunlesi et al., 2017). In Bangladesh, a combination of ORS 

and zinc and vitamin A supplementation effectively reduces the number of deaths 

caused by diarrhea in children (Billah et al., 2019).  

2.3 THEORETICAL FRAMEWORK 

The present study was conceptualized based on the 1998   UNICEF framework 

TRIPLE A CYCLE, which focuses on three principal actions: assessment, analysis, 

and action (Figure 6). The UNICEF framework was developed to organize 

scientific knowledge, promote public understanding, and develop rational 

strategies to address nutrition in children. The UNICEF framework for 

undernutrition was useful for this study.  

 

Figure 6. Triple action framework 

Source: Adapted from UNICEF (1998) 
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According to the Triple Action Framework in Phase One (assess), this study 

assessed the practices of diagnosis of foodborne diarrhea in children under five 

years of age implemented at referral health facilities in Maputo to identify 

foodborne diarrheal problems. Phase Two (analysis) explored and described the 

household factors contributing to the origin of foodborne diarrhea in children 

younger than years old to understand the factors and routes of transmission of 

foodborne diarrhea. Finally, Phase 3 (action) was developed as a household and 

community strategy for food safety preventive measures for foodborne diarrhea 

that can be implemented by children’s food preparers/handlers ( Figure 6). 

 

 

 

2.4 PARADIGM AND PERSPECTIVE  

The study was based on a pragmatic paradigm, which is concerned with the 

research problem in the social sciences and uses a pluralistic system to obtain 

knowledge about the problem (Creswell and Creswell, 2017). Pragmatism is 

committed to the methods of philosophy and reality. This applies mixed methods 

research, in that inquirers draw liberally from quantitative and qualitative 

assumptions to construct knowledge. This study takes a pragmatic approach 

because the only solution to the problem is to utilize multiple realities, such as 

children’s food preparers/handlers and health professionals. Paradigms and 

worldviews have three major dimensions: ontological (beliefs about the nature of 

reality and humanity), epistemological (the nature of knowledge that informs 

research), and methodological (how to access that knowledge). Therefore, to 

understand why certain research designs were chosen over others, it is essential 

to be aware of the following fundamental philosophical assumptions. 
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2.4.1 Ontological Assumptions 

Ontological assumptions are a branch of philosophy that deals with the nature of 

reality (Botma et al., 2010). The reality is that there is currently no monitoring of the 

factors that cause diarrhea in children under five years of age by health 

professionals in the community. They only focused on the treatment of the signs 

and symptoms of diarrhea. 

 

2.4.2 Epistemological Assumptions 

Epistemology is a branch of philosophy that deals with the nature of knowledge 

(Botma et al., 2010). In this study, an interaction was established between 

children's food preparers/handlers to determine what is known about the factors of 

foodborne diarrhea. It was assumed that food preparers/handlers knew how to 

prevent foodborne diarrhea.  

 

2.4.3 Methodological Assumptions 

Methodological assumptions consist of directions and procedures that specify how 

a researcher must investigate a phenomenon (Botma et al., 2010). This study was 

conducted using mixed methods, where Phase One was retrospective in 

identifying the practices implemented by health professionals in foodborne 

diarrhea infections and to estimate the gender- and age-specific burden of 

foodborne diarrhea infections.  Phase 2 explored household risk factors 

contributing to foodborne diarrhea in children younger than 5 years. A source 

attribution study was conducted to identify the household factors for foodborne 

diarrhea origins. Phase Three was based on the results of phases one and two, 

where a Nominal Group Technique (NGT) composed of children’s food 

preparers/handlers, community leaders, and health professionals (nurses, health 

technicians, and doctors) was used to design a strategy, discuss the factors, and 
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find good practices for the prevention of foodborne diarrheal infections in children 

younger than five.  

2.6 SUMMARY 

This chapter provides a literature review and presents existing evidence on 

foodborne diarrhea, preventive measures, type of diarrhea, management of 

foodborne diarrhea, theoretical framework, and research paradigm and 

perspective. Chapter Three focuses on Phase One of the studies published in the 

International Journal of African Nursing Sciences. Appendix 4 provides the 

instructions for the authors. Chapter Four presents the findings of Phase Two of 

the study published in the International Journal of Environmental Research and 

Public Health. The authors’ instructions are illustrated in Figure 5. The final phase 

of this study was drafted and published in the International Journal of African 

Nursing Sciences. The authors’ instructions are illustrated in Figure 6.   
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CHAPTER THREE 

ASSESSMENT OF DIAGNOSIS AND TREATMENT PRACTICES OF 
DIARRHEA IN CHILDREN UNDER FIVE IN MAPUTO-MOZAMBIQUE 

3.1 INTRODUCTION  

This chapter focuses on Stage 1 of the study, which is available as an article 

published in the International Journal of African Nursing Sciences (Elsevier). 

Appendix 4 provides the instructions for the authors. This chapter reports a 

retrospective study of how healthcare providers diagnose foodborne diarrheal 

diseases, the research methodology used to collect the data, the findings and 

discussions, and the conclusions and limitations of the research. 

 

3.2 ARTICLE PUBLISHED 

 

 

 

 

 

 

 

 

 

 

 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



,QWHUQDWLRQDO -RXUQDO RI $IULFD 1XUVLQJ 6FLHQFHV �� ������ ������

$YDLODEOH RQOLQH �� 2FWREHU ����
����������� ���� 7KH $XWKRUV� 3XEOLVKHG E\ (OVHYLHU /WG� 7KLV LV DQ RSHQ DFFHVV DUWLFOH XQGHU WKH && %< OLFHQVH �KWWS���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�������

Assessment of diagnosis and treatment practices of diarrhoea in children 
under five in Maputo-Mozambique 
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A B S T R A C T   

Background: Although diagnosis and treatment of diarrhoea are considered easy, statistics show that 525,000 
children worldwide die annually due to diarrhoea, 90% of the deaths are in Sub-Saharan Africa and South Asia, 
and Mozambique account for 6.9%. Assessment of practices of diagnosis and treatment of diarrhoea in children 
under five were con-ducted in Maputo, Mozambique. 
Design and method: The study was retrospective – source of information: record books from 2015 to 2019. All 
statements about age, gender, signs and symptoms, diagnoses, and treatment were collected to assess practices 
implemented by the health professionals to diagnose diarrhoea in children under five. 
Results: A total of 9,041 cases were found, where 4,052 (44, 8 %) were female, urban area accounts for 7,668 
(74.8 %). Children younger than 6 months 1,013 (11,2%); from 6 to 11 months 1,370 (15,2%); from 12 to 23 
months 2,535 (28 %); from 24 to 35 months 1,674 (18.5 %), from 36 to 47 months 1,239 (13.7 %) and from 48 to 
59 months 1,210 (13.4 %). About 3,644 (40.3 %) had fever, 3,467 (38 %) vomit, 1,999 (22 %) blood in stool and 
other symptoms; only 5 (1 %) of the children’s stools were submitted for laboratory analysis. The clinical di-
agnoses were diarrhoea 3,905 (43 %), diarrhoea and vomit 2,037(22 %) and others. The main treatment was oral 
rehydration salts 7,118 (79 %) and 21 % antibiotics. 
Conclusion: Even when the signs and symptoms (fever and blood in stool) suggested or required laboratory 
exams, this was not done. Nevertheless, the children were treated with antibiotic without the screening of 
etiological agent.   

1. Introduction 

In 2017, the World Health Organization (WHO) reported nearly 1.7 
billion cases of diarrhoea in children worldwide; the disease is the sec-
ond most frequent cause of death in children younger than five (Abebe 
et al., 2018, Workie et al., 2019, Getachew et al., 2018). It amounts to 
one in eight deaths in children under five years of age (Kotloff, 2017). 
About 525,000 children continue to die each year because of the disease. 
Among the children who die each year 90 % happen to be in Sub- 
Saharan Africa and South Asia (Karambizi et al., 2021, Aziz et al., 
2018). And diarrhoea is a common disease in children younger than five 
years of age in some communities of Mozambique (Nhampossa et al., 
2015, Chissaque et al., 2018). Along the country, diarrhoeal diseases are 
considered to be the third leading cause of hospital admission in rural 

areas among children and the fourth cause of death among children aged 
12–59 months (Nhampossa et al., 2015). According to WHO (2017) 
diarrhoea is defined as the loss of fluid or watery stools at least three 
times per day, or more frequently than normal (Levine et al, 2017); 
diarrhoea is also considered as a common symptom of gastrointestinal 
disorder caused by a wide range of pathogens, including parasites, 
bacteria, and viruses (Morais et al., 2013; WHO, 2015). 

Diagnosis of diarrhoea is centred on anamnesis, complete clinical 
examination, and adequate laboratory exam (Shane et al., 2017, Long 
et al., 2003, Guarino et al., 2018). Generally, the health providers use 
signs and symptoms to diagnose diarrhoeal diseases without confirma-
tion of the laboratory results (Arendt et al., 2013). Signs and symptoms, 
such as the regularity and arrival of watery stools, incidences of vom-
iting, abdominal pain and related ailments, are used specifically to 

Abbreviations: HIV, Human Immunodeficiency Virus; INE, Instituto NAcional de Estatistica; ORS, Oral Rehydration Solution; SPSS, Statistical Package for the 
Social Sciences; WHO, World Health Organization. 
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diagnose diarrhoeal diseases and to determine the treatment thereof. In 
addition, a physical examination is conducted and the observation of the 
skin turgor and elasticity is done. It is important to conduct laboratory 
examinations to assess and determine serum values of potassium, so-
dium, clorox, acid-base status, creatinine, glucose, biochemical limits of 
inflammation, normal urine analysis, and in certain cases, homo culture 
as well (Shane et al., 2017, Long et al., 2003, Farthing et al., 2013) 
Having laboratory results could confirm and assist the health provider in 
the treatment of diarrhoeal diseases and prevent complications, such as 
severe dehydration, loss of electrolytes and ultimately, death. A person 
with fever or bloody diarrhoea should be clinically evaluated and start 
on antibiotics treatment after confirmation of the agent. 

The practice of pharmacologic treatments, such as antibiotics and 
antidiarrhoeal agents, is not recommended because the disease is nor-
mally self-limiting and their practice can be destructive for the organism 
of the children (Shane et al., 2017). Diarrhoeal diseases are treated with 
fluid therapy mostly oral rehydration. The solution is administered to 
treat diarrhoea by replacing the lost fluid and electrolytes, to give the 
body energy and to retain fluid. Health providers are advised to rehy-
drate children under the age of five immediately, using an oral rehy-
dration solution to prevent increased chances of disability and death 
(Shane et al., 2017, WHO, 2004). According to WHO, in developing 
countries, half of diarrhoeal diseases are treated with antibiotics (de la 
Cabada Bauche et al., 2011, Belderok et al., 2011, Chakraborty et al., 
2021). And most prescriptions of antibiotics are provided empirically 
without any previous screening of the agent (Chakraborty et al., 2021). 

If diarrhoeal diseases are not treated properly, the children become 
malnourished, more vulnerable to diarrhoea and other infections and 
these increases their risk of death (Tickell et al., 2017).The question is, 
why is diarrhoea still being treated with antibiotics without laboratory 
screening. To address the question, retrospective data was collected and 
the information was used to assess how the health providers perform 
diagnoses and treatment of diarrhoea in children under five as the dis-
ease remains a health problem in this age group. 

2. Methods 

2.1. Study place 

The study took place in four public referral health facilities of 
Maputo-Mozambique, one rural and three urban health facilities. The 
rural Health Centre is located in Marracuene District, Eastern part of 
Maputo City and provides primary health care services to around 12,000 
people with several illnesses. Malaria is among the main diseases 
pointed out. However, many other health care services and programmes 
are offered, which include diarrhoeal diseases, sexual transmitted in-
fections, antenatal care, family planning and non-communicable dis-
eases (diabetes and high blood pressure) among other programmes and 
services. All three urban health facilities are in Maputo City, located in 
the extreme South of the country which occupies 346 km2, with 
1,124,988 people, according to the National Institute of Statistics (INE, 
2020a; 2020b). Mavalane General Hospital and Mavalane Health Centre 
are two hospitals on the same premises. The Mavalane Health Centre is 
part of 10 health centres which refer patients to Mavalane General 
Hospital and they are responsible for providing curative and preventive 
medical health assistance. The Central Hospital of Maputo is the major 
hospital of Mozambique. It receives patients from all parts of the country 
and offers all health services. Mozambique accounts for 58.124 health 
professionals and the Central Hospital of Maputo holds 3.431 (5.9 %). In 
the whole country the proportion health worker per 100.000 inhabitants 
is 109.3 (INE, 2020a; 2020b). 

A quantitative method was used to assess the diagnosis and treat-
ment of diarrhoeal diseases by the health providers (nurses, health 
technicians and doctors) at the selected health facilities in Maputo. The 
study used retrospective data available in the record books of the hos-
pital from 2015 to 2019. Data was collected from the records of the 

health facilities in 2021, during 8 months (March to December) on 
working days from 8 AM to 2 PM. The collected data was categorized 
into five sections, namely, A-Biography, B-Main signals (signs) and 
symptoms, C-Laboratory examination, D-Treatment and E- Diagnosis. All 
records without information about age, gender, diagnosis and treatment 
were excluded. The study also excluded cases of diarrhoea determined 
by non-infectious origins, known or documented human immunodefi-
ciency virus (HIV), and/or other immunocompromised status and 
known serious medical diseases. 

2.2. Data collection 

For the data collection, a check list was used and placed in Excel 
sheet to facilitate labelling of data during the collection. A team of three 
data collectors’ assistants entered the data on the computer. For quality 
control, piloting was done with about five instruments of each data 
collector’s tools. The objective of piloting was to verify probable mis-
takes on the data collection tools, and familiarise research assistants 
with the instruments. Before the main study, all research assistants were 
trained by the principal investigator to ensure understanding of the in-
struments, criteria of inclusion and exclusion, as well as other aspects of 
data collection. Comments and suggestions identified from the pilot 
study were incorporated in the final tools and concerns from the 
research assistants were resolved. After the piloting, the developed in-
struments for data collection were evaluated for consistency and plau-
sibility by the researcher and supervisors. Every-one in the research 
team (research assistants trained by the principal investigator) was 
aware of the objectives of the study and how the data should be collected 
to guarantee the success of the study. 

2.3. Data analysis 

The data was analysed using the Statistical Package for the Social 
Sciences (SPSS) software, version 23, and the Microsoft Excel database 
and the analysis was done with the support of a statistician. Descriptive 
statistics were performed to organise, interpret, and communicate the 
numeric information. 

2.4. Ethical considerations 

Ethical clearance was obtained from the Ethical Review Committee 
of the University of Pretoria. Permission was sought and obtained from 
the Central Hospital of Maputo, District Directorate for Women’s Health 
and Social Action of Marracuene, and the Maputo City Health Direc-
torate. The study started after clearance from the health authorities and 
all ethical commitments were observed and respected during the study. 

3. Results 

3.1. Socio-demographic characteristics 

The present study assessed the diagnosis and treatment of diarrhoea 
in children under the age of five from 2015 to 2019. The records with 
missing information and damaged pages were not quantified. According 
to the results, 9,041 records had information about children with diar-
rhoeal diseases in the four health facilities of the study. Table 1 shows 
the cases of diarrhoea per health facility and the gender of children 
affected. 

The Table 2 describes the cases of diarrhoea per age group. It can be 
seen that the cases concentrated in three age group (2, 3 and 4). 

3.2. Signs and symptoms and laboratory analyses 

Table 3 shows the signs and symptoms found in the record books. 
Stools of only five (0, 1 %) children were submitted to laboratory 
analysis, whereas the majority 9, 036 (99, 9 %) was not submitted. 
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3.3. Treatment 

For the treatment for diarrhoea drugs such as zinc sulphate, oral 
rehydration salts (ORS), metronidazole, cotrimoxazole and others not 
specified were used (Table 4). 

3.4. Diagnosis 

Table 5 describes the type of diagnosis reported in the record books. 

It can be observed that diarrhoea can occur alone or combined with 
other symptoms. 

4. Discussion 

According to the results of the present study, there seem to be more 
cases of diarrhoea in urban areas which were three times more than the 
cases reported in the rural areas. Comparing the two referral hospitals, 
Marracuene (Rural), and Mavalane General Hospital (urban), it can 
observed that cases in urban areas continue to be higher against rural. 
This finding could be due to the higher agglomeration of population in 
the urban regions, whereas the population in rural areas lives dispersed 
from each other. In addition, the users of Mavalane General Hospital 
mostly come from neighbourhoods with poor water and sanitation 
conditions. The findings of the present study could be supported by 
previous studies reporting the poorest sanitation conditions and hygiene 
in Maputo City (Mottelson, 2020), taking into consideration that 
Mavalane General Hospital, Mavalane Health Centre and Maputo Cen-
tral Hospital are located in this city. 

In this study, diarrhoea was higher among children from 6 to 35 
months of age. This could be due the underdeveloped immune system of 
the children in addition the fact that in this age group children are 
starting to eat complementary food. The new foods could cause certain 
gastrointestinal disorders, which may result in diarrhoea. Furthermore, 
the hygiene quality of complementary food and water used for its 
preparation are other elements that could be taking into account, as poor 
hygiene of food and water could result in diarrhoea in children. It is well 
known that, in this age group, children begin to crawl then walk which 
result in more contact with the ground; where whatever they find they 
put in their mouths. Both the ground and objects could be contaminated 
by microorganisms that cause diarrhoea. Cases of diarrhoea in children 
under six months are not common. However, some cases were found in 
the record books, which could be due to early stopping of breastfeeding 
and early introduction of complementary food. The findings of this study 
are supported by previous researches which reported that in 
Mozambique diarrhoea infections in children under five particularly in 
age from 0 to 24 months are still a problem (Nhampossa et al., 2015; 
Chissaque et al., 2018; Chissaque et al., 2021). The cases of diarrhoea 
reported in the group from 36 to 59 months are considered normal, 
because the immunity system starts to consolidate and children start to 
be aware of the principles of hygiene such as how to wash hands and 
distinguish dirty and clean. A previous study reported similar findings 
(Gupta et al., 2015, Stephen et al., 2017). 

Fever and vomiting were the main symptoms reported in children 
with diarrhoea. These symptoms could be the main cause of electrolyte 
disorder which consequently results in diarrhoea and if not treated in 
time, could end up in hypoglycaemia, convulsions and death. In the 
record books cases of blood in the stool were reported. When there is 
blood in the stool and fever, laboratory analysis to identify the agent is 
required. In this study, this recommendation was not followed, because 
only a few cases with blood in the stool were sent for laboratory exam. 
The practice reported was against the guideline of the Society of 
America Clinical Practices and WHO (Shane et al., 2017, WHO, 2004). 
This attitude of not screening for the agent even when the stool shows 

Table 1 
Cases reported per health facility per area and gender.  

Area Health 
facility 

Cases 
reported 

% of 
cases 
reported 

Cases 
(%) 

Gender      

Male Female 

Rural Marracuene 
health centre 

1,373 15,2 1,373 
(25.2) 

736 
(8.1 
%) 

637 (7 
%) 

Urban Mavalane 
health centre 

1,209 13.4 7,668 
(74.8) 

680 
(7.5 
%) 

729 (5, 
9 %) 

Mavalane 
general 
hospital 

3,004 33,2 1,533 
(17 %) 

1,471 
(16.3) 

Maputo 
Central 
Hospital 

3,455 38.2 2,040 
(22 %) 

1,415 
(15,7) 

Total 9,041 100 9,041 4,989 
(55, 2 
%) 

4,052 
(44, 8 
%)  

Table 2 
Cases of diarrhoea reported per age group.  

N Age group (months) No of reported cases % of reported cases 

1 <6 1,013  11.2 
2 6–11 1,370  15.2 
3 12–23 2,535  28.0 
4 24–35 1,674  18.5 
5 36–47 1,239  13.7 
6 47–59 1,210  13.4 
Total 9,041 100  

Table 3 
Sign and symptoms of the children with diarrhoea.  

Signs and symptoms Reported  

yes No Total 

Vomit 3,467(38.3 %) 5,574 (61.7 
%) 

9,041 (100 
%) 

Fiver 3,644 (40.3 
%) 

5,397 (59.7) 9,041 (100 
%) 

Blood in stool 1,999 (22.1 
%) 

7,042 (77.9 
%) 

9,041 (100 
%) 

Combined signs and 
symptoms 

9,038 (100 %) 3 (0, 01 %) 9,041 (100 
%)  

Table 4 
Drugs used to treat children with diarrhoea.  

Drugs Reported treatment  

Yes No Total 

Zinc Sulphate 5,399 (59.7 %) 3,642 (40.3 %) 9,041 (100 %) 
ORS 7,118 (78.7 %) 1,923 (21.3 %) 9,041 (100 %) 
Metronidazole 1,325 (14.7 %) 7,716 (85.3 %) 9,041 (100 %) 
Cotrimoxazole 608 (6.7 %) 8,432 (93.3 %) 9,041 (100 %) 
Antibiophilo 3,831 (42.4 %) 5210 (57.6 %) 9,041 (100 %) 
Other Combined drugs 8179 (90.5 %) 862 (9.5 %) 9,041 (100 %)  

Table 5 
Diagnosis reported in the record books.  

Diagnose Frequency % 

Diarrhoea 3905 43.2 
Diarrhoea + Vomiting 2037 22.5 
Diarrhoea + Cough 1680 18.6 
Diarrhoea + Upper airway infections 557 6.2 
Diarrhoea + Vomiting + Cough 103 1.1 
Dysentery 225 2.5 
Others 533 5.9 
Total 9041 100  

N.E. Machava et al.                                                                                                                                                                                                                            

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



,QWHUQDWLRQDO -RXUQDO RI $IULFD 1XUVLQJ 6FLHQFHV �� ������ ������

�

blood and the child had fever seems to be harmful as it can result in 
incorrect diagnoses. 

Generally, the children were reported to be treated correctly as there 
were cases that were given oral rehydration salts and zinc sulphate 
which is in accordance with the universal guideline for diarrhoea 
treatment (WHO, 2004). Other types of treatment were given, but the 
use of antibiotics calls for attention. Following the procedures of looking 
for the diagnoses, antibiotics cannot be given without first knowing the 
agent. It can be considered that the procedures of treatment and di-
agnoses were not healthy as the study did not allow or determining 
whether the antibiotics were properly taken. All these together can 
result in antibiotic resistance. Previous studies have reported that 
empiric antimicrobial treatment is not recommended for diarrhoea 
(Shane et al., 2017, Mohanan et al., 2015). In Mozambique, antibiotic 
resistance have been reported (Vubil et al., 2018), as well as in other 
developing countries around the world (Mohanan et al., 2015, Mediratta 
et al., 2010, Carvajal-Velez et al., 2016, Wilson et al., 2012), what could 
be the arbitrary use of antibiotic. 

Diarrhoea infection was common in the record books, and this was 
found alone or combined with other symptoms. The clinical diagnoses 
were reported as diarrhoea with vomiting, cough, dysentery and others. 
These diagnoses were found based on reported signs and symptoms 
without laboratory confirmation. 

4.1. Limitations 

Due to the covid-19 pandemic it was not possible to collect data in 
some health facilities previously selected for the study, some data was 
not found because of inappropriate conservation of the record books 
some data was not correctly filed and other was omitted there were 
books with missing pages. As way to surpass the constrains other health 
facilities were identified. Inappropriate conservation or missed infor-
mation influenced the coverage of the research. 

5. Conclusion 

All in all, diarrhoea is diagnosed without screening for the etiological 
agent even in children with fever and blood in the stool. Treatment is 
done according to universal recommendations. However, some cases 
were treated with antibiotics without knowing the cause. It is advisable 
to create conditions to screen diarrhoeal agents especially in case of 
fever and blood in the stool. 
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CHAPTER FOUR 

HOUSEHOLD FACTORS FOR FOODBORNE DIARRHEA IN CHILDREN 
UNDER FIVE IN TWO DISTRICTS OF MAPUTO- MOZAMBIQUE 

 

4.1 INTRODUCTION  

This chapter focuses on Phase Two, published in the International Journal of 

Environmental Research and Public Health by MDPI. The authors’ instructions 

are provided in Appendix 5 provides instructions for the authors. This chapter 

emphasizes the main factors of foodborne diarrhea in households reported by the 

caregivers in the study area (Marracuene and Kamaxaquene districts), the 

research methodology used to collect the data, the findings, the discussions of the 

findings, and the relationships between previous research and the conclusions. 
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Abstract: Household factors involved in the disease of diarrhea are multifaceted. This study aimed
to explore and describe the household factors affecting foodborne diarrhea in children younger than
5 years old using structured questionnaire data based on quantitative tools. The sample size was
calculated based on a binomial distribution. A total of 300 children, together with their caregivers,
participated, and the data were descriptively and mathematically analyzed using Epi Info modelling.
The caregivers were mostly female and included 93.3% rural and 84% urban dwellers of ages between
18 and 38, who were single but living with someone. Of the children who were under six months
of age, 23.3% in rural areas and 16.6% in urban areas had diarrhea, while of the children between
12 and 23 months of age, 36.6% in urban areas and 30% in rural areas had diarrhea. The relatives
had similar symptoms before the child became ill, with 12.6% of relatives in rural areas and 13.3% in
urban areas reporting this. Before receiving medical assistance, 51.3% of children in rural areas and
16% of children in urban areas were treated with traditional medication. Water was not treated before
drinking in 48% of rural cases and 45.3% of urban cases. A total of 24.6% of infants in urban areas
and 12.6% of infants in rural areas used a bottle for feeding. The factors affecting foodborne diarrhea
were the use of traditional medication in rural areas, bottle feeding in urban areas and untreated
water used for drinking in both areas.

Keywords: foodborne diarrhea; caregivers; children under five; factors

1. Introduction
Diarrhea is the most important foodborne communicable disease among children

under five. It is the fifth main cause of death in children under five, and about 2.5 million
children die annually in the world due to it [1,2]. Diarrhea is considered the third com-
monest cause of disease in children globally [3]. Diarrhea is more critical in developing
countries, where it is considered the second commonest cause of death, and around 22% of
childhood deaths are attributable to diarrhea [4].

In sub-Saharan Africa, the morbidity of diarrhea is associated with poverty and other
socio-demographic factors [5]. Appropriate drinking water, food handlers, poor sanitation,
deficient hygiene behaviors (WASH) and unclean environmental sanitary conditions are the
principal factors that cause diarrhea [6–8]. Among these factors, insufficient WASH is the
main factor. In total, 30% of people around the world do not use a safely managed drinking
water service. In places where water services are available, in many cases, the water
is contaminated. Approximately 2.3 billion people lack elementary sanitation services,
and more than 60% do not consume appropriate water and dispose of their excreta in an
inadequate way [9].

In Mozambique, 56% of households have adequate access to water, and 39% of
households have access to improved sanitation [10]. Various studies on low- and middle-
income countries (LMICs) have shown high levels of microbial contamination in children’s
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foods [11,12]. Children are quickly exposed to fecal material, unclean foods and other
contaminated substances, such as water, human hands, soil and objects. Recurrent contact
with contaminated materials can cause foodborne diarrhea in young children [13].

Among children under five, the age group between 6 and 11 months are most com-
monly affected by diarrhea because, in this age group, the children start to eat complemen-
tary foods, which can also be contaminated. Furthermore, this is the age when children
come into contact with soil and test things by mouth [14].

There are many factors of foodborne diarrhea. There is a need to know these factors
in order to intervene in three aspects of the disease, namely its prevention, treatment and
control. The question of the present research was: what are the household factors of the
origin of foodborne diarrhea in children younger than five? To address the question of the
research, we explore and describe the household factors of foodborne diarrhea in children
younger than five years of age.

2. Materials and Methods
The study took place in two districts of Maputo, namely the rural area known as the

Marracuene district, with 230,530 inhabitants, of which 29,277.32 are children under five,
and the urban area known as the Kamaxakeni district, with 203,660 inhabitants, of which
20,930 are children under five years of age. The data were collected using face-to-face
interviews based on a structured questionnaire. The data collection questionnaire was
piloted to reduce probable inaccuracy and eliminate possible incongruences. Caretakers
attending the health facility with children with diarrhea infections were interviewed. The
sample size was calculated based on a binomial distribution. A total of 300 children,
together with their caregivers, participated in the study, with 150 children from urban areas
and 150 children from rural areas. The calculations were based on an assumption of an
average prevalence of less than 10%, assuming a sensitivity and specificity of 60% and 99%,
respectively, and a precision of 5% at the 95% confidence level. The sample size calculations
were conducted with Epitool (http://epitools.ausvet.com.au/content.php?page=home,
accessed on 10 February 2020).

All the children under five with diarrhea infections at the health facility who were
accompanied by their caregivers were required to have lived in the same household for at
least 3 months. The data were analyzed based on descriptive and mathematical modelling
(Epi Info). Prior to the study, the protocol was approved by the ethical committee of the
Faculty of Health Science at the University of Pretoria, South Africa, with the registration
number 595/2020-Line 1. The research was authorized by the health facility where the
study took place. The confidentiality of all the data collected was secured, and anonymity
was ensured by using codes to identify the participants.

3. Results
3.1. Socio-Demographic Characteristics

The children were mostly accompanied by their mothers (Table 1). The age and gender
of the caregivers can be seen in Table 1. The marital status of the caregivers was single
but living with someone for 76.6% (115) of individuals in rural areas and 68.6% (103) of
individuals in urban areas and married for 18% (27) of individuals in urban areas and
14% (21) of individuals in rural areas. The age and gender distribution of the children with
foodborne diarrhea can be seen in Table 1. Table 2 describes the occupations and monthly
income of the caregivers. In the household, the income provider was male in 48.6% (73) of
cases and female in 17.3% (26) of cases in rural areas and male in 57.3% (86) of cases and
female in 26.6% (40) of cases in urban areas. A description of the rooms and number of
individuals per room used for sleeping can be found in Table 3. The construction materials
of the houses visited in the present study are described in Table 4.
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Table 1. Genders and ages of caretakers and children.

Gender n = 300 Age n = 300

Caregivers Children Caregivers Children

Rural Urban Rural Urban Interval
(Years) Rural Urban Interval

(Months) Rural Urban

Male 10 (6.7%) 24 (16%) 78 (52%) 88 (58.7%)

18 to 2 39 (25.7%) 41 (27.5%) <6 35 (23.3%) 25 (16.6%)

23 to 27 46 (31.1%) 51 (34.2%) 6 to 11 29 (19.1%) 28 (18.6%

28 to 32 30 (20.9%) 12 (22.1%) 12 to 23 45 (30%) 55 (36.6%)

33 to 37 16 (10.1%) 12 (8.1%) 24 to 35 19 (12.7%) 18 (12%)

38 to 42 15 (9.5%) 3 (2.0%) 36 to 47 11 (7.3%) 9 (6%)

Female 140 (93.3%) 125 (84%) 72 (48%) 62 (41.3%)

43 to 47 3 (2.0%) 2 (1.3%) 48 to 59 11 (7.3%) 15 (10%)

48 to 52 0 1 (0.7%)

53 to 57 1 (0.7%) 4 (2.7%)

>63 0 2 (1.3%)

Total 150 150 150 150 150 150 150

Table 2. Caregivers’ occupations and incomes.

Occupation Monthly Income, Metical

Rural Urban Urban Rural

Housewife 20 (13%) 29 (19%) <4000 4 (3%) 3 (2%)

Unemployed 88 (59%) 78 (52%) 4000 to 8000 6 (4%) 9 (6%)

Merchant 13 (9%) 12 (8%) 8000 to 12,000 2 (1%) 3 (1%)

Outdoor manual worker 6 (4%) 7 (5%) 12,000 to 16,000 1 (1%) 0

Guard/police officer 6 (4%) 7 (5%) 16,000 to 20,000 2 (1%)

20,000 to 24,000 0 0

Driver 5 (3%) 6 (4%) 24,000 to 28,000 0 0

Gardener 5 (3% 5 (3%) 28,000 to 32,000 0 0

Teacher 4 (3%) 3 (2%) 32,000 to 36,000 1 (1%) 0

Soldier 3 (2%) 3 (2%) >36,000 1 (1%) 0

Do not Know 133 135

Total 150 150 100 100

Table 3. Number of rooms and average number of people living in the household.

Rooms Average Number of People Living in the Household

Rural Urban Rural Urban

1 59 (39%) 37 (25%) 2 to 3 48 (32%) 26 (17%)

2 51 (34%) 24 (16%) 4 to 5 61 (41%) 50 (33%)

3 28 (19%) 41 (27%) >6 41 (27%) 74 (49%)

>4 12 (8%) 48 (32%)

Total 150 150 150 150

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



Int. J. Environ. Res. Public Health 2022, 19, 15600 4 of 12

Table 4. Building materials and fuel used for cooking.

Floor Material Roof Material Wall Material Fuel for Cooking

Urban Rural Urban Rural Urban Rural Urban Rural

Cement 93
(62%)

79
(53%) Iron plate 102

(68%)
110

(73%) Cement block 108
(72%)

98
(65%) Charcoal 45

(30%)
49

(33%)

Ceramic tiles 54
(36%)

53
(35%) Cement 22

(15%)
29

(19%) Straw 20
(13%)

40
(27%) Coal 35

(23%)
14

(9%)

Sand 3
(2%)

17
(11%) Melamine 23

(15%)
10

(%) bricks 22
(15%)

12
(8%) Cooking gas 33

(22%)
31

(21%)

Others 0 1 Others 3
(2%)

1
(1%) Electricity 25

(17%)
18

(12%)

Wood 9
(6%)

32
(21%)

Others 3(2%) 6(4%)

Total 150 150 150 150 150 150 150 150

3.2. Disease-Related Questions
Table 5 provides a description of the actions that the caregivers performed at the

household level when the children became ill with diarrhea and the time taken before
they received medical assistance. In addition, before medical assistance, the children
were treated in the household with traditional medications, such as leaves and roots in
51.3% (77) of cases in rural areas and 16% (24) of cases in urban areas. Three months before
the commencement of diarrhea, a few caregivers administered antibiotics to their children.
These were given for the treatment of cough and diarrhea. The majority of children were
vaccinated according to their age, following the Mozambican program of vaccination that
includes the rotavirus vaccine at two and four months of age. Only 18.6% (28) of rural
children and 19.3% (29) of urban children were not vaccinated. It was found that a small
proportion of the children were admitted to hospital because of diarrhea, including only
2% (3) of rural children and 8.6% (13) of urban children. It was found that before the child
became sick, there were other relatives with similar symptoms in the same household in
12.6% (19) of rural and 13.3% (20) of urban cases. After the sickness of the child, other
individuals within the household became sick in 4.6% (7) of rural cases, and only one
person was sick in the urban areas.

Table 5. Events before receiving medical assistance.

Days before Medical Assistance Home Treatment Signs and Symptoms

Rural Urban Rural Urban Rural Urban

0 to 3 122
(81%) 57 (38%) Antibiotic 0 2 (1%) Diarrhea 150 150

4 to 6 6 (4%) 4 (3%) Do not know 77 (51%) 141 (94%) Vomit 28 (19%) 37 (25%)
>7 13 (9%) 6 (4%) Nothing 47 (31%) 4 (3%) Fever 18 (12%) 22 (15%)

Do not
know 9 (6%) 83 (55%) ORS (oral rehydration solution) 1 (1%) 0 Cough 25 (17%) 24 (16%)

Paracetamol 2 (1%) 0 Cold 24 (16%) 15 (10%)
Traditional medicine 22 (15%) 3 (2%) Loss of appetite 28 (19%) 30 (20%)

Water 1 (1%) 0 Abdominal pain 12 (8%) 6 (4%)
Bright stools 5 (3%) 2 (%)

Others 1 (1%) 3 (2%)
Headache 7 (%%) 3 (2%)
Weakness 1 (1%) 2 (1%)
Dizziness 0 1 (1%)

Obstipation 0 1 (1%)
Fatigue 1 (1%) 2 (1%)

Joint pain 0 1 (1%)
Dysuria 0 1 (1%)

Total 150 150 150 150 150 150
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The majority of the caregivers reported having acquired food at the local market. The
possible sources of diarrhea infection are described in Table 6, and the places where raw
and cooked meat were acquired for the household are described in Table 7. Allergies to
shellfish in the children were reported at a rate of 13.3% (40) in both districts.

Table 6. Possible sources of diarrhea.

Source
Rural Urban

Cloudy water 4 (3%) 10 (7%)
Sandwich 5 (3%) 1 (1%)

Fermented food 7 (5%) 6 (4%)
Teething 23 (15%) 8 (5%)

Artificial milk 5 (3%) 0
Moon 11 (7%) 6 (4%)

Mango 9 (6%) 1 (1%)
I do not know 47 (31%) 105 (70%)

Others in small frequency (0–4) 39 (26%) 13 (9%)
Total 150 150

Table 7. Places of food purchase.

Raw Meat Cooked Meat
Purchase Place Rural Urban Rural Urban

Local Market 113 (75%) 57 (65%) 32 (21%) 14 (9%)
Supermarket 26 (17%) 23 (15%) 2 (1%) 5 (3%)

Butcher 8 (5%) 6 (4%) 8 (5%) 2 (1%)
Others 2 (1%) 5 (3%) 6 (4%) 0

Not applicable (do not eat meat) 1 (1%) 13 (9%) 6 (4%) 14 (9%)
Directly from the producer 0 0 0 1 (1%)

Self-sufficient 0 0 0 0
No answer 96 (64%) 114 (76%)

Total 150 150 150 150

In the rural area, about 73% (109) of children were infants, and 72% (108) were infants in
the urban areas. Different types of water were used for the preparation of the infants’ food
depending on the region, as follows: rural area: tap water 26% (39), boiled 13% (20), and
other 3.3% (5); urban area: 50% (75) tap water, boiled 20.6% (31), and other 0.6% (1). The
description of the kinds of foods given to the infants is in Table 8. Some infants were fed
using a bottle, including 24.6% (37) in the urban area and 12.6% (19) in the rural area. Table 9
shows the water sources for home activities such as dinking, cooking and washing clothes.
With regard to the water treatment of drinking water, 48% (72) and 45.3% (68) of cases did not
treat drinking water in the rural and urban areas, respectively. The toilet system differed from
one household to another, as described in Table 10. It was found that certain households had
domestic animals, and the children had contact with them (Table 10).

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



Int. J. Environ. Res. Public Health 2022, 19, 15600 6 of 12

Table 8. Types of food given to the infant.

Infant Food Urban Rural

Biscuits 48 (44%) 37 (34%)
Fermented cereals 3 (3%) 18 (17%)

Breastfeeding 10 (9%) 19 (17%)
Fruit or vegetable juices 5 (5%) 4 (4%)

Infant formula 18 (17%) 14 (23%)
Pre-prepared meals 10 (9%) 7 (6%)

Fruit puree 3 (3%) 2 (2%)
Other foods 2 (2%) 4 (4%)

Formula for < 6 months 9 (8%) 4 (4%)
Total Number of Infants 108 109

Table 9. Water sources for house activities.

Drinking Washing Food Preparation

Type of Water Urban Rural Urban Rural Urban Rural

Tap water 116
(73%)

138
(92%)

116
(73%)

138
(92%)

116
(73%)

138
(92%)

Public/community well or pump 22
(15%)

12
(8%)

22
(15%) 12 (8%) 22

(15%) 12 (8%)

Bottled water 5 (3%) 0 5 (3%) 5 (3%)
Private well or pump with lid 4 (3%) 0 4 (3%) 4 (3%)

Pond 1 (1%) 0 1 (1%) 1 (1%)
Other 1 (1%) 0 1 (1%) 1 (1%)
Tank 1 (1%) 0 1 (1%) 1 (1%)
Total 150 150 150 150 150 150

Table 10. Type of sanitary equipment in the household and animals in the household.

Toilet System Animal in Household Child Had Direct
Contact with Animals

Urban Rural Rural Urban Rural Urban

Toilet with septic tank 85 (57%) 138 (92%) Chickens 20 (13%) 26 (17%) 6 (4%) 6 (4%)

Latrine with roof protection 30 (20%) 9 (6%) Ducks 10 (7%) 13 (9%) 7 (5%) 7 (5%)

Improved latrine with ventilation 28 (19%) 2 (1%) Pigs 2 (1%) 2 (1%) 1 (1%) 0

Latrine without roof protection 4 (3%) 1 (1%) Cats 15 (10%) 13 (9%) 11 (7%) 11 (11%)

Others 2 (1%) 0 Dogs 8 (5%) 8 (5%) 4 (3%) 2 (1%)

No sanitary system 1 (1%) 0 Other 20 (13%) 2 (1%)

No animals 75 (50%) 86 (57%) 121 (80%) 126 (84%)

Total 150 150 150 150 150 150

4. Discussion
4.1. Socio-Demographic Characteristics

According to the results, male children were more affected by diarrhea than females. This
means that the males were more prone to foodborne diarrhea. The finding is in accordance
with [15], who found that, in Mozambique, the morbidity and mortality rates in children under
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five are higher in males than in females. The study shows that the age group with the most
cases of foodborne diarrhea were the children under six months from the rural area, compared
with the same age group in the urban area, which was unlike in this age group, as the children
in this age group were supposed to be exclusively breastfeeding. One should take into account
that breastfeeding protects children because it is clean and provides immune supplements
to them to prevent diarrhea. However, the safety of exclusive breastfeeding is supported
by the good hygiene of the mother. The cases in this age group can be related to the lack of
exclusive breastfeeding or poor hygiene of the caretakers. These findings are not in agreement
with previous studies. For example, refs. [16,17] found more cases in children above the age
of six months. On the other hand, the cases of foodborne diarrhea were concentrated in the
groups aged between 12 and 23 months, with more cases in the whole group from the urban
area. Adding together both districts, the majority of cases were identified in children under
2 years of age. This may be because children from the age six months start to be introduced to
complementary foods, which can cause intolerance and reactions that result in diarrhea. In
addition, the children start crawling, walking and making contact with the ground and adopt
a tendency to take objects in their mouths. All these conditions can expose the children to the
probable agents of diarrhea. This observation is in agreement with previous studies [17–22],
which reported more cases of diarrhea in children from zero to two years of age.

It was found that the majority of the children were cared for by mothers aged
18 to 32 years. Women at this age are considered as adults who are able to take better
care of their children, and they are children’s natural caretakers. The majority of the care-
givers were single but living with their partners. Nevertheless, the men were the income
providers in the household, and the women were the most likely to be unemployed. Thus,
they were supposed to have more time to look after the children. According to [23], children
of employed mothers are more susceptive to becoming sick.

Some houses were built with precarious materials, mainly in the rural area, which can
be an indicative of the poorest and weakest environmental sanitation that can be a source of
the outbreak of diarrhea infections. The finding corroborates with [24], a study conducted
in Nigeria. Furthermore, the majority of the households in both regions used charcoal
as a fuel for cooking, which can spoil the air and affect the immunity of children, who
subsequently become more susceptive to respiratory diseases and more vulnerable to other
diseases, including diarrhea. Previous studies also showed the relationship between the
type of fuel used in the household and episodes of respiratory diseases in children [25–28].

4.2. Disease-Related Questions
The caregivers in the rural area took the children for medical assistance earlier com-

pared to the urban, and this allowed for quick medical care. The findings show greater
concern for children’s health in rural than in urban areas. This fact may be explained by
the fact that caregivers in urban areas do not have time to take care of their children, as
they work outside the home. This fact is in accordance with [23]. Another study conducted
in Pakistan reported that caretakers mostly prefer to take care of children with diarrhea
at home in the first 48 h before seeking medical assistance [29]. On the other hand, it was
found that the caregivers in the rural area first gave their children traditional medicine
before seeking medical assistance. This can put the children at risk, as many traditional
medicines have no defined dose and can be given in sub- or overdose quantities and
exacerbate the diarrhea, especially if the child is under six months, bearing in mind the fact
that the study found more children under six months with diarrhea in the rural area. The
findings of this study are similar to the [30] on research performed in Ethiopia.

In all the children with diarrhea, other symptoms were observed, such as vomiting,
fever, cough, cold and loss of appetite, among others. Diarrhea and vomiting expose the
children to the risk of dehydration and malnutrition, with subsequent death. The symptoms
observed in this study may be related to food or water contamination, as some caregivers
reported having given spoiled food and unsafe water to the children. In addition, the
respiratory symptoms (cough, cold) can be related to environment contamination due to
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the kinds of fuel used in the households. These findings do not differ from those found in
previous studies [16,31,32], associating respiratory symptoms with the use of firewood and
charcoal as fuels for cooking meals.

The findings also show that the majority of the children with foodborne diarrhea were
not hospitalized. This means that diarrhea infection can be treated easily, without the need
for much attention and special care in the hospital. On the other hand, it was observed
that the caregivers were concerned with seeking medical assistance as early as possible
when the children became ill, and this facilitated the rapid treatment and decreased the
need for hospitalization. In this study, more than half of the children were vaccinated for
different diseases, including rotavirus, which is considered the main cause of diarrhea
infection in children under six months, and this gave them with immunity and minimized
the risk of hospitalization due to diarrhea and other infectious diseases. This observation
is in agreement with [33–35], studies which observed that complete vaccination reduces
the risk of death in children under two years, taking into account the fact that rotavirus
vaccination is given to children under six months.

In this study, it was also observed that there was direct transmission from one person to
another in the same household, where the child became ill before anyone else. Another fact
which could increase the spread of diarrhea might be the living conditions, as it was shown
that, in rural areas, the house had only one sleeping room. Similar results were reported in
previous studies [36,37], reporting that a greater number of individuals in the household
is a factor contributing to the increase in diarrheal infection because it compromise the
hygiene and sanitation of the household. In addition, [38] emphasized that the presence of
caregivers or other persons with diarrhea in the same household can be factor leading to
children becoming ill.

According to the caregivers in the rural area, diarrhea in the children was related to
spoiled food, traditional beliefs, such as those related to the moon, and teeth growth. Due
to these beliefs, the children were treated with traditional remedies, with poor hygiene.
Furthermore, in the urban area, there were caregivers who pointed to the consumption
of spoiled food and unsafe water as factors associated with diarrhea in the children. The
same factors were found in other studies [30,39–41]. The place where raw and cooked meat
received attention as a probable source of foodborne diarrhea, because in most cases, the
local market conditions were not safe, affected by dirt, flies and stagnant water. These
findings are in agreement with [42], which observed that the consumption of undercooked
meat, especially that from markets with precarious sanitation, could be a health risk.

The type of food given to the infants and the way in which it was given could be other
factors affecting the outbreak of foodborne diarrhea. As we observed in the urban region,
the children were fed with biscuits, infant formula and pre-prepared food, and they used
a bottle washed with untreated water. It is recommended that children under the age of
two be fed on semi-solid foods that are easy to digest. Pre-prepared food is not advisable,
because the preparation method is not well known, and this can be a possible source of
diarrhea in infants. These results are similar with those of other studies [43,44], which
reported that incorrect feeding—mainly the introduction of complementary foods—can
cause diarrhea in children under two years of age.

With regard to the safety of the water in the urban households, cases of the consumption
of unsafe water were observed, even though there is supposed to be clean and safe water in this
region. The sources were ponds, which pose a risk of water and foodborne diseases, including
diarrhea. The results were similar with those reported in previous studies [45–47]. In addition,
previous studies reported that, in Mozambique, despite the government’s determination to
decrease the numbers of waterborne diseases, there are still many cases of diarrhea due to the
ingestion of contaminated water [18,21,46]. A study conducted in Maputo city showed that
there is high contamination of fecal microorganisms in the water used for consumption, even
if it is piped [48]. It is important to advise the population to treat water before its consumption,
especially water used for children’s food and hygiene.
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The use of septic tanks in the sanitary systems of the households was found to be
positive in terms of diarrhea prevention. However, in the urban area, some families used
latrines without lids, which can be a source of flies and other vectors of food and water
contamination. This observation corroborates with the studies performed by the authors
of [23,49,50]. Furthermore, this study did not enquire about the stage of the tank, but there
was a study performed in Maputo which showed that the majority of households reported
having never emptied their septic tanks [51]. This can be considered another risk factor for
the development of vectors, with the consequent appearance of foodborne diarrhea.

The existence of domestic animals within the households was reported, where most
animals were in contact with children and others played with them, principally in rural
area. This contact with domestic animals may be a factor affecting diarrhea in children,
as the transmission of the disease from animals to human is well known. This finding is
in agreement with [52,53], reporting the relationship between animal contact and human
being diseases, including diarrhea infection.

5. Conclusions
All in all, children under two years of age were more affected by foodborne diarrhea.

The mothers were the main caregivers of the children. In the rural area, the children received
medical assistance earlier compared to those in the urban area. The diarrhea infections in the
rural area were also related to traditional beliefs. Unsafe water, spoiled food, low household
income, poor sanitary systems, the type of infant food and the method of preparation, contact
with domestic animals, the number of people sleeping in a room were also considered
as factors affecting foodborne diarrhea. The study recommends the development of local
strategies with caregivers for the prevention and control of foodborne diarrhoea.
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CHAPTER FIVE 

LOCAL STRATEGY OF PREVENTIVE MEASURE FOR FOODBORNE 
DIARRHEA IN CHILDREN UNDER FIVE IN MAPUTO-MOZAMBIQUE 

 

5.1 INTRODUCTION  

This chapter focuses on Phase Three of the study submitted for publication in the 

International Journal of African Nursing Sciences (Elsevier). The authors’ 

instructions are illustrated in Fig. 6. This chapter underlines the strategy built in 

the study area to prevent foodborne diarrhea in children under five years of age. 

The methodology used involved different stakeholders in the process, main 

discussions, conclusions, and limitations of the research.   

 

5.2 ARTICLE SUBMITTED  
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to address the infection's three components prioritised for preventive intervention. This study 

has developed a local strategy of preventive measures for foodborne diarrhoea in children 

under five in collaboration with stakeholders (caregivers, community lieders, nurses, doctors 

and health techniques).  

Design and method: A Nominal Group Technique (NGT) was used to develop the strategy 

in two districts, and 31 stakeholders participated. In the rural area (Marracuene), 16 

stakeholders participated, while in the urban area (KaMaxaqueni), 15 stakeholders 

participated. In each area, the NGT session with stakeholders generated ideas and reached 

a consensus on what should be done in the strategy as measures to prevent foodborne 

diarrhoea in children under the age of five. The process was inclusive, and the strategy 

summarised the general agreement.  

Findings: In rural areas, stakeholders emphasised the importance of hand washing, 

improving traditional medicine storage conditions, and not giving traditional medicine to 

children under six months. The measures in urban areas were environmental hygiene, water 

treatment, and putting ash inside latrines.  

Conclusion: The stakeholders prioritised foodborne diarrhoea prevention measures based 

on the reality of the household. The inclusion of stakeholders in the strategy design brings 

measures that allow for the mitigation of factors.  
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What is already known about the topic? 

• The preventive measure of foodborne diarrhoea are easily  

• Diarrhoea is a common disease in children under five 
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What does this paper add? 

• The local strategy for preventing foodborne diarrhoea has to consider the local 

culture and traditional behaviours 

• For the design of an effective strategy of preventive measures for foodborne 

diarrhoea, it is important to involve the principal stakeholder.  

 

1.  INTRODUCTION 

Foodborne diarrhoea in children is a disease that can be avoided and treated. Hand 

washing, safe drinking water, and improved individual and environmental hygiene are 

among the preventive measures (WHO, 2017). Foodborne diseases are a public 

health concern worldwide (Talaei et al., 2015). It is estimated that 600 million people 

eat unclean food and 420 000 die each year, with 40% being children under the age 

of five and 125 000 dying each year, and that 33 million healthy days of life are lost 

globally due to foodborne diseases (WHO, 2019; WHO, 2022).  

Foodborne diarrhoea prevention in children under five is simple, but it is critical to 

address the three components of the infection (individual, agent, and environment). 

Within these components, it should be specified which components should be 

prioritised for preventive intervention. The primary preventive measures for foodborne 

diseases are centred on asepsis and environmental hygiene practises, which should 

be translated into safe drinking water, toilet accessibility, and decent cleanliness 

practices during food management. Hand washing is critical for preventing the spread 

of microbes from person to food, utensils, and food preparation equipment (Darvesh 

et al., 2017).  According to the previous authors, one of the most important preventive 

measures is Water, Sanitation, and Hygiene (WASH). It is reported to reduce 

diarrhoea cases in children under five by between 27% and 53%, primarily in low and 

middle-income countries (LMICs) where diarrhoea contagions are more common 

(Darvesh et al., 2017).  
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Actions within communities and households to promote hygiene in food handling 

effectively reduce the risk of foodborne diarrhoea (Assefa et al., 2015; Wambui et al., 

2017). Different strategies should be used depending on the age of the children. The 

preventive approach for children older than six months to prevent foodborne 

contaminations is to feed them with safe complementary foods. For children older than 

six months, the preventive approach to preventing foodborne contaminations is to feed 

with safe complementary foods in addition to breastfeeding (Fischer et al., 2013).  

The Ministry of Health in Mozambique has been implementing food preparation 

education for young children, focusing on hygiene, raw and cooked food separation, 

and environmental sanitation, in order to reduce the incidence, morbidity, and mortality 

of children due to foodborne diarrhoea, as well as the rate of infection treatment 

(MISAU, 2016). Because food safety is a global concern, the World Health 

Organization has recommended the following five vital critical actions to promote safe 

food handling: Maintain cleanliness; separate raw and cooked foods; thoroughly cook; 

keep food at safe temperatures; and use safe water and raw materials (WHO, 2019).  

A local strategy of preventive measures was developed to address foodborne 

diarrhoea in children under five. The current strategy was developed using UNICEF's 

(1998) TRIPLE A CYCLE outline; the main actions are assessment, analysis, and 

action (Figure 1). First (A one), the study assessed the practices of diagnosing and 

treating foodborne diarrhoea in children under five that were implemented at referral 

health facilities (Machava et al., 2022a). Second (A two), to understand the factors 

and routes of transmission of foodborne diarrhoea, Machava et al. (2022b) 

investigated and described the household factors for the origins of foodborne 

diarrhoea in children younger than 5 five years old. To complete action (A three), the 

study developed a household and community strategy of preventive measures for 

foodborne diarrhoea.  
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2. MATERIALS AND METHODS  

A Nominal Group Technique (NGT) was used to develop household and community 

strategies for preventive measures for foodborne diarrhoea in Marracuene and 

KaMaxaqueni. Marracuene is classified as rural, with a population of approximately 

230,530 people, 29 277.32 of whom are children under five (INE, 2017). KaMaxaqueni 

district is a city in Maputo Municipality with a population of approximately 203,660 

people, 20 930 of whom are children under five (INE, 2017). According to NGT 

procedures, a day workshop with stakeholders (carers, community leaders, nurses, 

doctors, and health techniques) generates ideas and achieves consensus on what 

should be done in the strategy as measures to prevent foodborne diarrhoea in children 

under the age of five. The process was inclusive, and the strategy reflected the 

consensus of all stakeholders. . 

2.1 Participants of NGT  

Three types of stakeholders attended the NGT. The first category included healthcare 

providers (nurses, health technicians, and doctors), the second included carers or 

mothers, and the third included community leaders. The stakeholders were chosen 

based on the inclusion criteria.  

2.2 Sampling of the NGT participants 

The participants for the current study were invited by phone. Thirty-one (31) people 

responded and participated in the NGT sections, with 15 from rural areas and 16 from 

urban areas. Nurses, doctors, health technicians, mothers, and community leaders 

were among those who took part. Participants were able to share ideas and provide 

valuable input to a common interpretation of what should be included in the strategy 

to prevent foodborne diarrhoea disease due to its diverse composition.  

2.3 Nominal Group Technique process  

The NGT section was held in a large enough room with tables and chairs to 

accommodate all participants comfortably. To facilitate interaction during the section, 

the participants were seated in U-shapes. Each participant received a pen and an A5 

notepad to take notes with. A flip chart was placed in the room to record the 
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participants' ideas. The NGT was held in the rural areas on October 6, 2022, and in 

the urban areas on October 18, 2022, with all meetings lasting more than 2 hours in 

each location. . Each participant introduced themselves so that everyone could get to 

know one another, and then the findings of the previous two research pieces were 

presented. Figure 7 depicts how the NGT sections were carried out. The five steps to 

take are illustrated.  

Figure 7: Steps of the Nominal Group Technique 

 

   

 

 

Step 1:  Introduction  

Participants were asked to fill out a registration form with their name, contact 

information, and occupation during the introduction. The purpose of the NGT and the 

significance of each participant's contribution were explained to the participants. 

Participants signed an informed consent form to indicate their willingness to participate 

in the study. Participants were also informed that the researcher had obtained ethical 

approval from the Faculty of Health Sciences, the University of Pretoria's ethics 

committee and authorization from the local Health Director. . At the end of this step, a 

PowerPoint with the title "assessment of diagnosis and treatment practises of 

diarrhoea in children under five in Marracuene and Kamaxaqueni Districts" and phase 

Phase II with the title "household factors for foodborne diarrhoea in children under five 

in the referred districts" was presented.’’  

Step 2: Silent generation of ideas  

In this step, questions focusing on preventive measures for foodborne diseases were 

written on the flip chart and read aloud as follows:   

What do the participants do to ensure the safety of the food in order to prevent 

foodborne diarrhoea in children? 

Introduction 
to the study 

(20 minutes) 

Silent 
generation of 

ideas  

(15 minutes) 

 

 

 

Sharing of 
ideas 

(20 
minutes) 

Discussion 

(25minute
s) 

Voting 

(40 
minutes) 
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What strategy are you using to implement the previously identified actions to prevent 

diarrhoea? 

What are the priority actions to prevent diarrhoea in the household and the district? 

Each participant independently wrote down his/her answers to the questions on the 

notepad and stopped after fifteen minutes.    

Step 3: Sharing of ideas 

During this step, the answers of all participants were written on the flip chart using 

each participant's exact words. It was made certain that everyone contributed and 

provided answers regarding the measures to prevent foodborne diarrhoea diseases. .  

 Step 4: Discussion  

This was an open debate and discussion step, t. There was time for questions, 

answers, explanations, and clarifications of various ideas regarding preventive 

measures. The discussion is then summarised. In conclusion, a discussion summary 

was written down. Based on what was written in the summary, participants were asked 

if anything was missing, comments, or a point to be added to ensure that the 

participants' contributions are reflected in the summary, as it will be part of the strategy 

of foodborne diarrhoeal disease prevention measures.   

Step 5: Voting 

This was the voting stage, where the summary information was used to select ten 

priority measures that could be part of the foodborne diarrhoea disease prevention 

strategy.  

2.4 Data processing and analysis 

The qualitative approach was used for data processing and analysis. During the NGT 

sections, the data was noted on the flip chart, on Notepad, and transcribed information 

from the audio that contextualised participants' answers. The key responses were then 

organised into categories based on the voting results. To ensure agreement, the 

organised answers were read multiple times, reanalyzed, and ranked based on the 

importance expressed by the participants. The most important outcome received a 
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score of 3, the second most important received a score of 2, the third most important 

received a score of 2, and the fourth most important received a score of one (1). These 

scores reflected the participants' perceived importance of the outcomes. The 

verification of similarity was carried out using inductive content analysis (Patton, 2015). 

Then, at the end of the discussion, an interactive approach was combined with similar 

responses to create a list of 17 preventive measures for foodborne diarrhoea. After 

the discussion, 17 preventive measures for foodborne diarrhoea were composed. Only 

the top ten were included in the local strategy of preventive measures for foodborne 

diseases that could be implemented at home, communities, and health facilities in the 

Marracuene and Kamaxaqueni districts of Maputo Province.    

 

3.  RESULTS 

Thirty-one people from the two districts attended the NGT sessions: 16 from 

Marracuene, the rural region, and 15 from KaMaxaqueni, the urban region. As shown 

in Table 1, the participants (stakeholders) included mothers or carers, medical doctors, 

nurses, community leaders, and health technicians.  

 

 

 

 

 

 

 

 

 

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



Table 1: Description of stakeholders who participated in NGT sessions 

 Rural Urban 

N Occupation  N (%)  Male (N-%) Female (N-%) N (%) Male (N-%) Female (N-%) 

1 Mothers/Caregivers 2 (13)  0 2 (13) 2 (13%) 0 2 (13%) 

2 Doctors 2 (13) 1 (6) 1 (6%) 2 (13%) 1(6%) 1 (6%) 

3 Nurses 2 (13) 0 2 (13%) 2 (13%) 0 2 (13%) 

4 Health technicians 6 (38) 2 (13) 4 (25%) 4 (27%) 0 4 (27%) 

5 Community 

Leaders 

4 (25) 3 (19) 1 (6%) 5 (33%) 3 (20%) 2 (13%) 

Total    16 (51,6) 6 (38) 10 (63%) 15 (48,4) 4 (26%) 11 (73%) 

 

The conversation with the stakeholders started with the first question related to 

preventive measures: What do the participants do to ensure the safety of the food in 

order to prevent foodborne diarrhoea in children? This reflects the five key actions for 

promoting safe food handling; Table 2 shows the key actions and the stakeholders’ 

opinions in this regard.  
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Table 2_ Five key actions and opinions of stakeholders. 

 Stakeholder Statements 
N Actions Rural Area Urban Area 

 
 
1 

 
 

Keep clean 

 Advise the mothers to put food and 
traditional medicine in cool and clean 
places, but with regards to traditional 

medicine, there is a belief that it should 
not be covered as it is most efficient and 

works better with mould and spoiled. 

 Talk to mothers to observe proper food 
hygiene before eating, principally if it is for 

the children. 
 

2 Separate raw and 
cooked 

 Always wash food before consuming and 
giving it to children. 

Wash food well before consuming raw foods 
such as fruits and uncooked salads. 

3 cook thoroughly Mothers should make sure to cook well 
the food 

Let the food cook well before giving it to the 
children 

4 keep food at safe 
temperatures 

Always keep the food children in a cool 
place and heat it the next day before 

eating it  

Whenever there is leftover food, we store it in 
a cool place and heat it the next day before 

eating it. 

 
 
 
5 

 
 
 

Use safe water and 
raw materials 

 

 
 
 

 Talk about the need to boil water, but it is 
difficult. People cannot afford it because 

of the expensive fuel and heating 
materials cost.  

It is to have clean water for consumption 
because here in Maxaqueni, the water comes 
from the public network. The problem is that 

the tubes that take water to the houses are all 
broken, and the streets and backyards are 
full of stagnant water that enters the tubes 

and contaminate the water. It is advisable to 
treat water for drinking with ‘’certeza’’ 

(chlorine), boiling it or using other effective 
methods for water treatment.  

 

 

Proceeding with the study, the stakeholders made their statements regarding the 

second question: “What strategy are you using to implement the previously identified 

actions to prevent diarrhoea?” 

Rural area 

One: In the community, people use traditional medicines before going to the hospital 

because there are common beliefs about diseases in children caused by the appearing 

or disappearing of the moon in the sky. As shared by a mother/caregiver, even the day 

before her child had a crisis, the first thing she did was to give traditional medicine, but 

the child did not get better, so the mother went to a health facility later on.  

Two: Lectures are given in the community where people are taught about diarrhoea 

and its treatment. However, mothers often do not have a concept/definition of 

diarrhoea. They go to the hospital even in cases of one defecation. Elementary 
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community workers usually do domiciliary health assistance called APEs, who are in 

few numbers to cover all homes in the community.    

Three: The mothers say that the longer the traditional medicine stays, the more 

efficient it is. However, the APEs started to visit the homes and discovered that rotten 

traditional medicine with mould was still being administered to the children. This 

practice can cause diarrhoea or other types of intoxication. According to the nurses, 

there are cases of intoxication by traditional medicines assisted at health facilities 

since the dosage is unknown and given arbitrarily. According to beliefs, when the child 

is sick, they should be given more significantmore traditional medicine. Most traditional 

medicines are of two types, leaves (dipped) and roots (boiled). However, both are dry, 

and should not be washed. 

Four: Conservation and hygiene practices should be reinforced, and boiling all 

traditional medicine before being given to the children. It is essential to advise mothers 

to adopt exclusive breastfeeding and administer traditional medicine from six months 

onwards to children. Use improved latrines and cover. Reduce doses of traditional 

medicine, especially “dlhaia nhoka”, given in the neonatal period. 

Five: To prevent diarrhoea, it is to consider hygiene measures such as hand washing, 

sanitation and a clean environment. 

 

Urban area 

One: Good food conservation, water treatment with chlorine “certeza” or boiling water, 

adequate sanitation, wash hands before and after consuming food. 

Two: Check the hygiene conditions of the house and personal hygiene, food hygiene, 

and family education and discuss the need for latrine hygiene and covering. 

Three: Boil water for drinking, wash food well before consuming principally raw foods 

such as salads and fruits, wash hands after using the toilet, and always keep water 

and food in a cool and clean place.  
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Four: Hand washing before and after contact with food. Wash food properly, if 

possible, with treated water, and properly pack food. Teach the caregivers how to 

prepare oral rehydration salts for children with diarrhoea at home.  

Five: House cleaning, washing and covering the toilets, washing food, hand washing, 

always cleaning the yard, cleaning the house well, boiling water. The child has to drink 

boiled water. 

Six: Individual and collective hygiene at home, if possible, in the general community, 

food hygiene before consumption or cooking, hand hygiene before picking up food 

and after using the toilet, water treatment for safe drinking, boiling water or using other 

effective methods, pay attention to the child and feed properly. 

Seven: Wash food well before giving it to the child, wash the child’s bottle with boiled 

water, have adequate toilets, and keep pets in the right place. Hold talks and cleanup 

journals about diarrhoea prevention, wash hands thoroughly, supervise the children 

so they do not touch dirty places, and wash their hands. 

Eight: Identify the food that causes diarrhoea, wash hands always with soap and 

water before and after meals, and wash food well. Boil water or treat with chlorine 

(certeza) before consuming, cook food well, ensure the cleanliness of toilets and clean 

the yard, and wash children's hands frequently. Maintain hygiene in the patio, living 

room, kitchen, and bathroom. 

What are the priority actions to prevent diarrhoea in the household and the 
district? 

In this step, the stakeholders mentioned the measures considered as priorities taking 

into account what has been mentioned before. The priorities are as follows for the two 

districts:  
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Rural priorities  

1. Hand washing; 

2. Consumption of treated water; 

3. Cooking food; 

4. Give hygiene speeches; 

5. Make home visits; 

6. Inform mothers about the causes of diarrhoea; 

7. Teach children to wash their hands before meals. Many children eat without 

washing their hands and also pick up food on the floor; 

8. Cover the latrines and properly pack the waste; 

9. Cover the food and reduce the traditional medicine and reinforce conservation and 

hygiene practices; 

10. Give lectures in places with gatherings of people; 

11. Boil food to kill microbes that rats, cockroaches and flies can introduce; 

12. Cover food and dishes; 

13. Wash dishes with water and soup; 

14. Do not give spoiled food to children. Ensure mother has tasted it;  

15. Awareness the caregivers to soak the traditional medicine with boiled water. 

Perhaps it can minimize the effect of microorganisms; 

16. Negotiate the postponement of the administration of traditional medication to be 

later after six months; 

17. Keep the house clean.  
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Urban priorities 

1. Boil water and wash food 

2. Keep the yard clean 

3. Do not leave trash anyhow 

4. Wash children's hands 

5. Treat the water 

6. Cover the toilet and put ash in the latrine 

7. Boil baby bottles, wash hands, cut children's nails 

8. Improve the toilets in the houses 

9. Maintain house and toilets hygiene and wash food 

10. Create channels for water flow, 

11. Boil the water to prepare milk for children, do not give cold milk to the children, and 

teach the caregivers how to prepare oral rehydration salts for children with diarrhoea 

at home.  

12. Do not allow the child to go to the toilet alone and without slippers 

13. To any child with diarrhoea, always prepare homemade oral rehydration salts   

14. Do not give the child water directly from the tap 

15. Keep domestic animals in the right place 

16. Cook the food well 

17. Give family talks about environmental sanitation and hygiene and the proper use 

of latrines.   
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Table 3 shows the top ten priorities for foodborne diarrhoea disease prevention 

measures determined by stakeholders during NGT sessions and forms part of the 

basis of the local strategy.   

Table 3: The ten priority measures of the strategy of preventive measures for foodborne 

diarrhoea in children under five in Marracuene and Kamaxaqueni districts. 

N⁰ Marracuene district (rural Area) Kamaxaqueni district (urban Area) 
1  Hand washing Boil water and wash food 
2  Consumption of treated water  Keep the yard clean 
3  Cooking the food well Do not leave waste anyhow 
4 Give hygiene awareness  Washing children's hands 

5 Domiciliary assistance by APE’s 
Teach the caregivers how to prepare oral 

rehydration salts for children with diarrhoea at 
home. 

6 Inform mothers about the causes of diarrhoea  Cover the toilet and put ash in the latrine  
7 Teach children to wash their hands before meals  Cook the food well 

8 Cover latrines and give talks in places with gatherings of 
people  Improve the toilets in the houses 

9 Store food in a cool and clean place  Maintain house hygiene and personal hygiene  

10 

 Awareness the caregivers to soak the traditional medicine 
with boiled water, store and cover it, and postpone the 

administration of traditional medicines until the child is six 
months.    

 Create channels for water flow  

 

 

 

4. DISCUSSION  

The study aims to develop a household and community strategy for preventing 

foodborne diarrhoea in children under five in Marracuene and Kamaxaqueni. 

According to the outcomes of the NGT sessions, a wide range of preventive measures 

for foodborne diarrhoea were discussed with stakeholders in each district. Looking at 

the results, it was unfortunate that carers' (mothers') participation in the discussion 

sessions was low because they are the primary stakeholders. After all, they are the 

ones caring for the children in cases of the disease, particularly foodborne diarrhoea; 

in some ways, this factor could be a constraint in the implementation of the local 

strategy of preventive measures for foodborne diarrhoea. . Previous research has 

emphasised the importance of carers in sessions like this; a study conducted in 

Malaysia found that carer participation is critical in performing good hygiene practices 

for children (Sofi et al., 2022).  
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According to the findings, stakeholders in both study areas are aware of WHO's five 

key food safety actions (2019). The level of awareness was observed during their 

intervention in the NGT sessions. The question is why they do not carry out these 

actions properly at home or in the community. Perhaps the poor implementation is due 

to traditional beliefs, such as what was discovered concerning administering and 

managing traditional medicine to children in rural areas. In contrast, in urban areas, it 

is due to environmental sanitation that should be provided by the government 

administration, such as providing good channels for water flow and maintaining water 

nets.   

Traditional beliefs were discovered to be so strong in rural areas that they not only 

interfere with the prevention of foodborne diarrhoea but are also factors in the outbreak 

of other infections in children, such as children intoxication, as reported by health 

workers who participated in the NGT sessions. To address this, it was agreed that 

carers should be educated on the importance of delaying the administration of 

traditional medicines to children until they are six months old because mothers report 

that the medicine is given even to newborn children. . The current study's findings are 

consistent with previous studies conducted in Nepal and Nigeria (Budhathoki et al., 

2016; Odo et al., 2021), which reported the interference of traditional beliefs in 

preventing diseases in communities, including foodborne diarrhoea.  

The results of the urban area show a lack of environmental and sanitary conditions, 

as well as personal and community hygiene; in this area, educational or awareness 

about personal and community hygiene is stated to be very important, as is 

behavioural change in terms of adopting good hygiene practises in order to prevent 

foodborne diseases and other infections. Similar findings have been reported in other 

studies where personal, community, and environmental factors interfere with the 

implementation of disease prevention measures (Imoh, 2013; Odo et al., 2021).  

The outcome demonstrates the difference between the two districts; for example, in 

the rural area, the first action strategy was hand washing, whereas, in the urban area, 

it was water treatment or boiled water. These findings suggest that actions to prevent 

foodborne diarrhoea should be carried out following the reality of each region's beliefs 

and that different actors should be involved to make the actions simple and practical. 

However, the two districts recognise that in order to be successful in implementing the 
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action strategy, their strategy must focus on improving hygiene practises and carer 

education, the best practises of hand washing, safe water and raw materials, keeping 

food at safe temperatures, separating raw and cooked food, cooking thoroughly, and 

taking into account the local environment and culture. This finding is consistent with 

findings from other studies (Imoh, 2013; Wasonga et al., 2016; Budhathoki et al., 2016) 

that considered WASH.  

4.1 Limitations 

Due to the distance required for COVID-19 prevention measures and having it 

available on the same day, finding a large room to accommodate all participants was 

difficult. Local language was used during data collection to explain the study's 

objectives. Because some participants had difficulty writing, the facilitators had to ask 

them to dissect their opinions orally before writing them down.    

 

5. CONCLUSION 

Foodborne diarrhoea prevention should take into account community realities. For the 

strategy to be effective, households and the community should be involved in its 

development. Elementary assistance for health (APEs) in the community should 

support the households because they are members of the communities, know about 

the beliefs and realities, and can easily positively influence the change of behaviour in 

the household or community.    
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Table 1: Description of stakeholders who participated in NGT sessions 

 Rural Urban 

N Occupation  N (%)  Male (N-%) Female (N-%) N (%) Male (N-%) Female (N-%) 

1 Mothers/Caregivers 2 (13)  0 2 (13) 2 (13%) 0 2 (13%) 

2 Doctors 2 (13) 1 (6) 1 (6%) 2 (13%) 1(6%) 1 (6%) 

3 Nurses 2 (13) 0 2 (13%) 2 (13%) 0 2 (13%) 

4 Health technicians 6 (38) 2 (13) 4 (25%) 4 (27%) 0 4 (27%) 

5 Community 

Leaders 

4 (25) 3 (19) 1 (6%) 5 (33%) 3 (20%) 2 (13%) 

Total    16 (51,6) 6 (38) 10 (63%) 15 (48,4) 4 (26%) 11 (73%) 

 

Table 2_ Five key actions and opinions of stakeholders. 

 Stakeholder Statements 
N Actions Rural Area Urban Area 

 
 
1 

 
 

Keep clean 

 Advise the mothers to put food and 
traditional medicine in cool and clean 
places, but with regards to traditional 

medicine, there is a belief that it should 
not be covered as it is most efficient and 

works better with mould and spoiled. 

 Talk to mothers to observe proper food 
hygiene before eating, principally if it is for 

the children. 
 

2 Separate raw and 
cooked 

 Always wash food before consuming and 
giving it to children. 

Wash food well before consuming raw foods 
such as fruits and uncooked salads. 

3 cook thoroughly Mothers should make sure to cook well 
the food 

Let the food cook well before giving it to the 
children 

4 keep food at safe 
temperatures 

Always keep the food children in a cool 
place and heat it the next day before 

eating it  

Whenever there is leftover food, we store it in 
a cool place and heat it the next day before 

eating it. 

 
 
 
5 

 
 
 

Use safe water and 
raw materials 

 

 
 
 

 Talk about the need to boil water, but it is 
difficult. People cannot afford it because 

of the expensive fuel and heating 
materials cost.  

It is to have clean water for consumption 
because here in Maxaqueni, the water  

comes from the public network. The problem 
is that the tubes that take water to the houses 
are all broken, and the streets and backyards 

are full of stagnant water that enters the 
tubes and contaminate the water. It is 

advisable to treat water for drinking with 
µ¶FHUWH]D¶¶��FKORULQH���ERLOLQJ�LW�RU�XVLQJ�RWKHU�

effective methods for water treatment.  

'DWD�$YDLODELOLW\
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Proceeding with the study, the stakeholders made their statements regarding the 

second question: “What strategy are you using to implement the previously identified 

actions to prevent diarrhoHD"´ 

Rural area 

One: In the community, people use traditional medicines before going to the hospital 

because there are common beliefs about diseases in children caused by the appearing 

or disappearing of the moon in the sky. As shared by a mother/caregiver, even the day 

before her child had a crisis, the first thing she did was to give traditional medicine, but 

the child did not get better, so the mother went to a health facility later on.  

Two: Lectures are given in the community where people are taught about diarrhoea 

and its treatment. However, mothers often do not have a concept/definition of 

diarrhoea. They go to the hospital even in cases of one defecation. Elementary 

community workers usually do domiciliary health assistance called APEs, who are in 

few numbers to cover all homes in the community.    

Three: The mothers say that the longer the traditional medicine stays, the more 

efficient it is. However, the APEs started to visit the homes and discovered that rotten 

traditional medicine with mould was still being administered to the children. This 

practice can cause diarrhoea or other types of intoxication. According to the nurses, 

there are cases of intoxication by traditional medicines assisted at health facilities 

since the dosage is unknown and given arbitrarily. According to beliefs, when the child 

is sick, they should be given more significantmore traditional medicine. Most traditional 

medicines are of two types, leaves (dipped) and roots (boiled). However, both are dry, 

and should not be washed. 

Four: Conservation and hygiene practices should be reinforced, and boiling all 

traditional medicine before being given to the children. It is essential to advise mothers 

to adopt exclusive breastfeeding and administer traditional medicine from six months 

onwards to children. Use improved latrines and cover. Reduce doses of traditional 

medicine, HVSHFLDOO\�³GlKDLD�QKRND´��JLYHQ�LQ�WKH�QHRQDWDO�SHULRG� 
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Five: To prevent diarrhoea, it is to consider hygiene measures such as hand washing, 

sanitation and a clean environment. 

 

Urban area 

One: Good food conservation, water treatment with FKORULQH�³FHUWH]D´ or boiling water, 

adequate sanitation, wash hands before and after consuming food. 

Two: Check the hygiene conditions of the house and personal hygiene, food hygiene, 

and family education and discuss the need for latrine hygiene and covering. 

Three: Boil water for drinking, wash food well before consuming principally raw foods 

such as salads and fruits, wash hands after using the toilet, and always keep water 

and food in a cool and clean place.  

Four: Hand washing before and after contact with food. Wash food properly, if 

possible, with treated water, and properly pack food. Teach the caregivers how to 

prepare oral rehydration salts for children with diarrhoea at home.  

Five: House cleaning, washing and covering the toilets, washing food, hand washing, 

always cleaning the yard, cleaning the house well, boiling water. The child has to drink 

boiled water. 

Six: Individual and collective hygiene at home, if possible, in the general community, 

food hygiene before consumption or cooking, hand hygiene before picking up food 

and after using the toilet, water treatment for safe drinking, boiling water or using other 

effective methods, pay attention to the child and feed properly. 

Seven: Wash food well before giving it to the child, wash the child¶V bottle with boiled 

water, have adequate toilets, and keep pets in the right place. Hold talks and cleanup 

journals about diarrhoea prevention, wash hands thoroughly, supervise the children 

so they do not touch dirty places, and wash their hands. 

Eight: Identify the food that causes diarrhoea, wash hands always with soap and 

water before and after meals, and wash food well. Boil water or treat with chlorine 

(certeza) before consuming, cook food well, ensure the cleanliness of toilets and clean 
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the yard, and wash children's hands frequently. Maintain hygiene in the patio, living 

room, kitchen, and bathroom. 

What are the priority actions to prevent diarrhoea in the household and the 
district? 

In this step, the stakeholders mentioned the measures considered as priorities taking 

into account what has been mentioned before. The priorities are as follows for the two 

districts:  

Rural priorities  

1. Hand washing; 

2. Consumption of treated water; 

3. Cooking food; 

4. Give hygiene speeches; 

5. Make home visits; 

6. Inform mothers about the causes of diarrhoea; 

7. Teach children to wash their hands before meals. Many children eat without 

washing their hands and also pick up food on the floor; 

8. Cover the latrines and properly pack the waste; 

9. Cover the food and reduce the traditional medicine and reinforce conservation and 

hygiene practices; 

10. Give lectures in places with gatherings of people; 

11. Boil food to kill microbes that rats, cockroaches and flies can introduce; 

12. Cover food and dishes; 

13. Wash dishes with water and soup; 

14. Do not give spoiled food to children. Ensure mother has tasted it;  
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15. Awareness the caregivers to soak the traditional medicine with boiled water. 

Perhaps it can minimize the effect of microorganisms; 

16. Negotiate the postponement of the administration of traditional medication to be 

later after six months; 

17. Keep the house clean.  

Urban priorities 

1. Boil water and wash food 

2. Keep the yard clean 

3. Do not leave trash anyhow 

4. Wash children's hands 

5. Treat the water 

6. Cover the toilet and put ash in the latrine 

7. Boil baby bottles, wash hands, cut children's nails 

8. Improve the toilets in the houses 

9. Maintain house and toilets hygiene and wash food 

10. Create channels for water flow, 

11. Boil the water to prepare milk for children, do not give cold milk to the children, and 

teach the caregivers how to prepare oral rehydration salts for children with diarrhoea 

at home.  

12. Do not allow the child to go to the toilet alone and without slippers 

13. To any child with diarrhoea, always prepare homemade oral rehydration salts   

14. Do not give the child water directly from the tap 

15. Keep domestic animals in the right place 
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16. Cook the food well 

17. Give family talks about environmental sanitation and hygiene and the proper use 

of latrines.   

 

Table 3: The ten priority measures of the strategy of preventive measures for foodborne 

diarrhoea in children under five in Marracuene and Kamaxaqueni districts. 

1 Marracuene district (rural Area) Kamaxaqueni district (urban Area) 
1  Hand washing Boil water and wash food 
2  Consumption of treated water  Keep the yard clean 
3  Cooking the food well Do not leave waste anyhow 
4 Give hygiene awareness  Washing children's hands 

5 Domiciliary assistance by APE’s 
Teach the caregivers how to prepare oral 

rehydration salts for children with diarrhoea at 
home. 

6 Inform mothers about the causes of diarrhoea  Cover the toilet and put ash in the latrine  
7 Teach children to wash their hands before meals  Cook the food well 

8 Cover latrines and give talks in places with gatherings of 
people  Improve the toilets in the houses 

9 Store food in a cool and clean place  Maintain house hygiene and personal hygiene  

10 

 Awareness the caregivers to soak the traditional medicine 
with boiled water, store and cover it, and postpone the 

administration of traditional medicines until the child is six 
months.    

 Create channels for water flow  
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CHAPTER SIX 

GENERAL DISCUSSION AND CONCLUSION 

 

6.1. OVERVIEW 

This study investigated the factors of foodborne diarrhea and developed a 

preventive strategy for foodborne diarrhea in children younger than five years of 

age in two districts, marracuene (rural) and Kamaxaqueni (urban) in Mozambique.  

This study was based on the theoretical framework of the, -A Action of UNICEF 

1982. For a better structuring and understanding, the study was divided into three 

phases, which are detailed in different chapters.  

The main interest in this study was that, in Mozambique, foodborne diarrhea 

infections are overlooked and only given importance and attention in the rainy 

season due to the outback of cholera. These diseases are not constantly 

prioritized for surveillance, prevention, and control, although diagnosis and 

treatment are easy. Morbidity and mortality rates in the country are higher in 

children under five years of age. However, it is well known that the co-factors of 

foodborne diarrhea are complex and coexist, making intervention difficult. 

Regarding previous statements, the research questions raised in the present 

study were as follows: (i) How do health professionals diagnose and treat 

foodborne diarrhea in children younger than five years? (ii) What are the 

household factors for the origin of foodborne diarrhea in children younger than 

five years? (iii) What strategies should be developed at the household and 

community levels as preventive measures for foodborne diarrhea in children 

younger than five years of age in the Kamaxaqueni and Marracuene Districts of 

Maputo, Mozambique? 

To understand how health professionals diagnose and treat foodborne diarrhea in 

children under five years of age, the first triple-A (Assess) was used for a 
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quantitative retrospective study, and data from five years of record books were 

collected based on a checklist organized in Microsoft Excel. This section of the 

study deals with the observation of the general guidelines regarding the diagnosis 

and treatment of foodborne diarrhea in children under five years of age, where 

health workers implemented anamnesis and oral rehydration. The principal 

incongruence observed was the use of antibiotics to treat diarrhea without 

screening for the agent. This led to the conclusion that antibiotics were 

administered arbitrarily to the health facilities where the study was conducted.  

The household factors of foodborne diarrhea in the Marracuene and 

Kamaxaqueni districts were investigated to respond to a second A (analysis), 

using a quantitative structured questionnaire to respond to the present study’s 

second research question. The main factors were related to water sanitation and 

hygiene (WASH) in both districts. However, in Marracuene (rural), apart from 

WASH, the use of traditional medicine was found to be an additional factor. 

Comparing the load of factors in the two districts, the rural population weighed 

more in administering traditional medicines to children, including those under six 

months of age, to whom it was expected to be exclusively breastfeeding to 

children that age. In Kamaxaqueni, the lack of safe water increased. This impairs 

the food chain in children, including in adults.  

Finally, a strategy for preventive measures against foodborne diarrhea at the 

household and community levels was developed according to the third A (Action) 

from the theoretical framework based on the nominal group technique called 

NGT. It gathered stakeholders (professionals, mothers and/or caregivers, and 

community leaders) in the same room in two separate sessions, one in 

Marracuene and the other in Kamaxaqueni, to build a strategy of preventive 

measures for foodborne diarrhea with the participation of all interventions, with the 

assumption that if the implementers are included and are aware of the probability 

of the strategy function being higher. The NGT sessions were based on the 

results of a retrospective study and investigation of the factors associated with 

foodborne diarrhea. During the NGT sessions, the stakeholders were asked 
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questions about measures to prevent foodborne diarrhea, and several responses 

were provided. As there were many responses, there was a need to prioritize the 

measures because the strategy was supposed to be of ten preventive measures 

built based on the consensus of the stakeholders.  

 

6.2 DISCUSSION 

Considering the theoretical framework used in the study, it was possible to apply 

all stages of the framework (Assess, Analyze, and Action) because, according to 

the theoretical framework, the first action is to  assess how health professionals 

treat and diagnose foodborne illnesses. The study's motivation was related to the 

fact that foodborne diarrhea in children younger than five years is still a concern, 

although previous studies considered the diagnosis and treatment easy (Switaj et 

al., 2015; LaRocque & Harris, 2021). During the study, the ease of diagnosis and 

treatment of foodborne diarrhea in children under five years of age was 

confirmed. However, there was a lack of screening of agents as an auxiliary to the 

diagnosis procedure, even when there was substantial evidence, such as blood in 

the stools of children. Treatment of foodborne diarrhea. The World Health 

Organization guidelines have been used to treat foodborne diarrhea (WHO, 

2017). However, empirically, the administration of antibiotics calls for attention to 

the fact that this attitude is disapproved as a brink consequence for treatment 

lines of children in the future owing to the possibility of the emergence of antibiotic 

resistance (Chukwu et al., 2019; Yue et al., 2020).  

 

Second, we understand the reasons for the problem (analysis), according to the 

theoretical framework. Within the population group of the study, cases of diarrhea 

in children under five years of age were concentrated in children under two years 

of age, and factors such as introducing complementary food, administration of 

traditional medicine poorly stored in children under six months, unsafe water, and 
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lack of environmental and personal hygiene exacerbated the vulnerability of 

children to foodborne diarrhea. Due to these factors, the frequency of diarrhea in 

this age group has been reported in previous studies (Langa et al., 2016; 

Chissaque et al., 2018; Chissaque et al., 2021; Messa et al., 2021). 

Having identified the factors of food-borne diarrhea in children under five years of 

age, there is a need to establish local preventive measures at the local and 

community levels, looking for local solutions and actions to solve the problem 

using a third A from the theoretical framework. According to the stakeholders, the 

WASH principle and observation of hygiene practices while following traditional 

beliefs about the care of children were debated in the NGT sessions. The 

preventive measures stated by stakeholders corroborate those reported 

previously (Foddai et al., 2016; UNICEF, 2020; Ejemot-Nwadiaro et al., 2021). As 

the objective of the NGT sessions was to elaborate on local strategies of 

preventive measures for foodborne diarrhrea based on the factors identified on 

the ground, this objective was reached, and the strategy was composed of 10 

preventive measures found to be a priority according to the stakeholders. The 

main benefit of this strategy is that it works because the principal preventive 

measures were stated by the proper stakeholders based on the realities in the 

community, together with the traditional beliefs that the proper stakeholders found 

that they needed some improvement in order not to cause diarrhea in children 

under five. According to previous studies, some traditional beliefs interfere with 

preventive measures against several diseases, including foodborne diarrhea 

(Budhathoki et al., 2016; Odo et al., 2021). 
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6.3 CONCLUSION  

It was possible to apply the theoretical framework of UNICEF and respond to the 

research questions posed at the beginning of this study. Health professionals are 

expected to consider the need for screening agents and arbitrary administration of 

antibiotics for the treatment of diarrhea because there is a feedback session on 

the study results with health workers. This study demonstrated that factors within 

the community are related to foodborne diarrhea. It was also possible to create a 

local strategy for preventive measures for foodborne diarrhea, where stakeholders 

could prioritize the measures that matter and the cause of constraints within the 

household and community.  

 

6.4 RECOMMENDATION and LIMITATION 

It recommends screening for the agent of diarrhea when the signs and symptoms 

suggest, such as blood in the stools and fever, and not administering antibiotics 

arbitrarily. Further studies are recommended to assess the implementation and 

functionality of the preventive measures for foodborne diarrhea developed in this 

study.  

The main strength of the present study was that it addressed a health problem 

related to a vulnerable population group (children under five) who depend 

essentially on caregivers for the protection and prevention of foodborne diarrheal 

diseases. Additionally, stakeholders can identify the factors faced at home or in the 

community. The involvement of stakeholders resulted in a local strategy of 

preventive measures for foodborne diarrhea in children under five years of age, 

with priority measures that are thought to be implemented at home or in the 

community.   
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Owing to the covid-19 pandemic, it was not possible to collect data from some 

health facilities previously selected for the study, inappropriate conservation of the 

record books, and incorrect filling and/or missing unable to obtain data from these 

records.  Constituted limitations on accessibility to remote areas during fieldwork, 

mainly in rural areas, and the means of transport were other constraints in the 

present study. The lack of faith on the part of some mothers or caregivers of the 

urban area prevented them from visiting the house because they gave the wrong 

address, and it was not possible to locate them. In the sections of the NGT, few 

participations of mothers or caregivers were observed, whereas it was the core for 

the care and assistance of children.    

 

6.5  DIRECTIONS OF FUTURE 

The results of the present study were presented to where the study took place, 

the Marracuene and Kamaxaqueni districts, as feedback to the community during 

the NGT sessions with stakeholders. These results were published in different 

peer-reviewed journals as articles and in oral communications in the XVII 

Scientific Journal of Instituto Superior de Ciências de Saúde (ISCISA) Maputo, 

Mozambique. One manuscript has been submitted to a peer-reviewed journal for 

publication. In the future, the actor intends to implement the strategy built in this 

study with stakeholders, and then conduct research to assess the impact of 

strategy implementation at the household and community levels. If the impact is 

good. It can spread the initiative of making a strategy of preventive measures for 

foodborne diarrhea, hearing that stakeholders consider local beliefs, as 

Mozambique is huge and has different beliefs throughout the country.   
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 APPENDICES 

 

APPENDIX A - Retrospective data collection form 

 

Factors of Foodborne Diarrhea in Children Under 5 Years of Age in Marracuene and 

Kamaxaqueni Districts, Maputo-Mozambique 

 

Date  

Data collector  

 

Cases of diarrhea in children and adults registered in the Health Units of [city, country] 

____________________ between 2015 and 2019 [current date]. 

Health Unit __________________________ 

Year _________ 

Patient registration-number ________ 

Date of attendance ____/______/______ 

Patient origin: Home ___ transferred from another health unit: ____ 

Age of the patient_________ months /years 

Sex___________________ 

Clinical history 

- Diarrhea: Y __ N__ 

- Bloody diarrhea: Y __ N__ 

- Vomiting: Y __ N__ 
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- Fever (>38°C) : Y __ N__ 

Other:__________________________________________________________________

_______________________________________________________________________

______________________________________________________ 

_______________________________________________________________________

___________________________ 

Laboratory confirmation of agent: Y__ N__ 

 If yes, agent: _____________________________ 

Clinical procedure 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

__________ 

Administered treatment 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

__________Final diagnosis 

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________ 

Outcome:  Medical discharge ___ 

     Transferred to another health unit___ 

     Death ___ 
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APPENDIX B - Questionnaire for Child Food Preparation/Handling 

 

Factors of Foodborne Diarrhea in Children Under 5 Years of Age in Marracuene and 

Kamaxaqueni Districts, Maputo-Mozambique 

 

Sources of diarrheal diseases in children under five years of age 

 

1 GENERAL AND DEMOGRAPHIC QUESTIONS 

QUESTIONS TO BE PRE-FILLED 

1.1 Data collector/interviewer: 
 

1.2 Healthcare institution/facility: 
 

1.3 Child case number/ID: 

1.4 Parent/caretaker number/ID: 

1.5  Laboratory ID: 
1.6  Interview date: __ /__ / __ (d/mm/y) 

1.7 Did the case die?  

• Yes, on __ /__ / __ (dd/mm/year) 

• No 

Start of the interview 

Interviewer: Thank you for agreeing to participate in the study.  We are going to start by 
asking you some questions about your child, your household, your livelihood, and any 
livestock you may have.  

Please let me know if you need me to clarify any of my questions, and feel free to ask any 
questions you may have during the interview, which will take approximately 15 minutes. 

DEMOGRAPHICS 

1.7 Child case number: 
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1.8 Gender child: 

 € Female 

 € Male 

 

1.9 Age of child: (Consult baby card, if available) 
  _______ years _______ months 

Birthday ___/___/___ (dd/mm/year) 

1.10 Parent/caretaker number: 
1.11 Gender of parent/caretaker: 
• Female 

• Male 

 

1.12 Age of parent/caretaker: 
  _______ years 

Birthday: ___/: _/: _ (dd/mm/year) 

1.13 Relationship with child: 
• Mother  

• Father 

• Relative, specify: __________________________________________________ 

• Other, specify: ____________________________________________________  

 

1.14 Address/household identifiers 

  

 Rural area  

 Urban area   

  

  

  

  

  

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



                                                  Factors of foodborne diarrhea in children under 5 years of age  

61 
 
 

 

2 DISEASE-RELATED QUESTIONS 

15.  

Interviewer: We will continue this interview with questions about your child’s 
diarrheal illness. 

2.1 Date of illness onset:  ___/___/___ (mm/dd/year) 

Or approximately how many days ago: _____ days 

 

2.2 How long did the illness last? ____ days          or          • Still ill 
 

2.3 What were the symptoms?  

 Yes Onset 
date 

Comments 

Diarrhea  • __ /__ / 
__ 

If yes, what was the maximum 
number of stools in 24 hours:  ____   

 

Light (coloured) stools • __ /__ / 
__ 

 

Nausea • __ /__ / 
__ 

 

Vomiting • __ /__ / 
__ 

 

Abdominal pain/cramps • __ /__ / 
__ 

 

Fever (>38 ̊C) • __ /__ / 
__ 

If yes, how many degrees?  ____ ̊C  

Joint pain  • __ /__ / 
__ 

 

Muscle aches • __ /__ / 
__ 

 

Unusual fatigue/tiredness • __ /__ / 
__ 
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Constipation  • __ /__ / 
__ 

 

Flatulence  • __ /__ / 
__ 

 

Headache • __ /__ / 
__ 

 

Jaundice/yellow eyes • __ /__ / 
__ 

 

Dark urine  • __ /__ / 
__ 

 

Eye problems  • __ /__ / 
__ 

 

Difficulty swallowing 
(Dysphagia)  

• __ /__ / 
__ 

 

Painful urination 
(Dysuria) 

• __ /__ / 
__ 

 

Weakness or impaired 
movement 
(Paresis/paralysis of 
limb(s))  

• __ /__ / 
__ 

 

Running nose • __ /__ / 
__ 

 

Coughing • __ /__ / 
__ 

 

Loss of appetite • __ /__ / 
__ 

 

Dizziness  • __ /__ / 
__ 

 

Other symptoms  • __ /__ / 
__ 

If yes, which 

 

2.4 When was the first consultation with healthcare professionals (e.g., doctors or 
nurses) for the illness? 

  __ /__ / __ (dd/mm/year)  
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2.5 Was your child admitted to the hospital due to the illness? 

• Yes 

• No 

If yes,  

 What was/is the name of the hospital?  

 Admission date? __ /__ / __ (dd/mm/year) 

 Still in the hospital?  

  • Yes 

  • No, specify discharge date. __ /__ / __ (dd/mm/year) 

 

2.6 Was a stool sample taken? 

• Yes 

• No 

•���Do not know 

  If so, what were the identified pathogen(s)? 
___________________________  

  or   •�Don’t know 

2.7 Was a blood sample taken? 

• Yes 

• No 

• Don’t know 

  If so, what were the identified pathogen(s)? 
___________________________  

  or   •�Don’t know 

2.8 Did you experience anything else during the course of your illness you would like to 
share with us? 
_______________________________________________________________________
________ 
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_______________________________________________________________________
________                                                                       

 

CHILD CASE HISTORY 

2.9 Does your child wear a diaper? 

 • Yes 

 • No 

2.10 Has your child been vaccinated against any disease? (Consult vaccination card or 
baby card, if available) 

• Yes, the list below  

  _______________________________ when __ /__ / __ (dd/mm/year) 

  _______________________________ when __ /__ / __ (dd/mm/year) 

  _______________________________ when __ /__ / __ (dd/mm/year) 

• No 

• Don’t know 

2.11 Has your child been treated with herbs before you sought medical help? 
•  Yes, which kind of herbs: 
______________________________________________________________ 

•  No 

•  Don’t know 

 

2.12 How many days did your child have diarrhea before you sought medical help? 
 

2.13 Did your child receive any antibiotics in the three months preceding this illness? 
(Ask to see bottles or containers, if available) 

• Yes, for which illness _________________________  

  

 Name of the antibiotic: ________________________ provided when __ /__ / __ 
(dd/mm/year) 

 Name of the antibiotic: ________________________ provided when __ /__ / __ 
(dd/mm/year) 
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 Name of the antibiotic: ________________________ provided when __ /__ / __ 
(dd/mm/year) 

 

• No  

• Don’t know 

2.14 Did your child receive any other type of medicine in the three months preceding this 
illness? (Ask to see bottles or containers, if available) 

• Yes, for which illness _________________________  

  

 Name of medicine: ________________________ provided when __ /__ / __ 
(dd/mm/year) 

 Name of medicine: ________________________ provided when __ /__ / __ 
(dd/mm/year) 

 Name of medicine: ________________________ provided when __ /__ / __ 
(dd/mm/year) 

 

• No  

• Don’t know 

 

2.15 Were your children hospitalised or similar in the period before illness?  

• Yes 

• No 

 

If yes,  

 Which hospital/institutional institution? 
_________________________________________________ 

 For how long? From __ /__ / __  (0071b) until __ /__ / __ (dd/mm/year) 

 

CONTACT WITH OTHER CASES 
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Interviewer: To get a view of other possible cases, I will now ask some questions 
about your household and social contacts.  

2.16 How many rooms do you have in your house? _________ 
 

2.17 How many people, including you, live in your household? 
___ people for which there are  

___ adults,  

___ children aged 2-16 years,  

___ children aged under two years old. 

 

2.18 How many people sleep per room? 

• 1 

• 2-3 

• 3-4 

• More than 4 

• Don’t know 

 

2.19 Has anyone in your household had similar symptoms? (0073) 

• Yes 

• No 

• Do not know/Do not remember 

If yes, how many persons became ill (excluding the child case)  

Symptoms started before the child: __ persons  

Symptoms started after the child: before  __ persons  

 

2.20 Excluding your household, are you aware of your child having had contact with 
someone else with similar symptoms within one week before the onset of symptoms? 

• Yes 

•  No/do not know/do not remember. 
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2.21 If other people were ill at the same time as their child, did their child share meals or 
events with him/her/them? 

• Yes 

• No 

• Do not know/Do not remember 

 

 If so, what is shared? 
________________________________________________________ 

 

2.22 Has your child had contact with other children attending daycare during the week 
before symptom onset? 

• Yes, specify 

• No 

• Do not know/Do not remember 

 

If yes,  

What are the names and addresses of day care facilities? 
_________________________________ 

Are you aware of any related illnesses in the daycare facilities? 
_____________________________ 

  • Yes, specify ____________________________________  

  • No 

2.23 Do you have any other relevant information about contact with other ill people? 

_______________________________________________________________________
______ 

_______________________________________________________________________
______ 

 

 

POSSIBLE SOURCE/VEHICLE OF INFECTION 
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2.24 According to you, what do you think caused your child’s illness? 
_______________________________________________________________________
________ 

 

2.25 Did your child consume food or drinks that smelled or tasted as they could have 
been spoiled in your opinion? 

• Yes 

• No 

 

  If yes, what food/drink was it: 
______________________________________ 

  when was 
it:_____________________________________________________ 

  where was it: 
____________________________________________________ 

 

 

3 FOOD HABITS, ALLERGIES AND DIET 

3.1 Does your child have any food allergy/intolerance or follows a special diet for 
medical, religious, or other reasons? (Check all that apply)  
 Food allergies or intolerance  

• Yes, specify _____________________ 

•  Vegans (no meat, fish, eggs, dairy, or honey) 

• Vegetarian, specify  

  • No meat 

  • No fish  

  • No eggs 

  • No dairy 

• No pork or pork product 

• No beef or beef product 

• Halal  
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• Kosher 

• Medical diet, specify 
________________________________________________________ 

• No food allergies, intolerances, or specific diets 

 

4 SHOPPING 

4.1 Where does your household buy or obtain raw meat from cattle, pigs and/or 
goats/sheep? (Check all that apply) 

• Butchery, specify 

• Market, specify 

• Supermarket, specify 

• Directly at a farm, specify 

• Self Sufficient, specify 

• Other, specify 

• Not applicable (does not eat meat) 

4.2 Where does your household normally buy or obtain cooked/prepared meat products 
from cattle, pigs, and/or goats/sheep? (Check all that apply) 

• Butcher, specify 

• Market, specify 

• Supermarket, specify 

• Directly at a farm, specify 

• Self Sufficient, specify 

• Other, specify 

• Not applicable (does not eat meat) 

4.3 Where does your household buy or obtain raw poultry meat? (Check all that apply) 

• Butchery, specify 

• Market, specify 

• Supermarket, specify 

• Directly at a farm, specify 
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• Self Sufficient, specify 

• Other, specify 

• Not applicable (does not eat poultry meat). 

4.4 Where does your household buy or obtain cooked/prepared poultry meat? (Check 
all that apply) 

• Butchery, specify 

• Market, specify 

• Supermarket, specify 

• Directly at a farm, specify 

• Self Sufficient, specify 

• Other, specify 

• Not applicable (do not eat poultry) 

4.5 Where does your household normally buy or obtain eggs from the hens? (Check all 
that apply) 

• Butchery, specify 

• Market, specify 

• Supermarket, specify 

• Directly at a farm, specify 

• Self Sufficient, specify 

• Other, specify 

• Not applicable (do not eat eggs) 

4.6 Where does your household buy or obtain milk and dairy products normally? 
(Check all that apply) 
• Market, specify 

• Cheese shop, specify 

• Directly at a farm, specify 

• Supermarket, specify  

• Self-sufficient, specify  

• Other, specify 

• Not applicable (did not eat dairy). 
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4.7 Where does your household normally buy or obtain vegetables and fruit? (Check all 
that apply)  

• Greengrocer, specify 

• Market, specify 

• Deli shop, specify 

• Directly at the farm, specifying. 

• Self Sufficient, specify 

€ Supermarket, specify  
• Other, specify  

4.8 Where does your household buy or obtain fish and shellfish normally? (Check all 
that apply) 

• Fish shop, specify 

• Market, specify 

• Supermarket, specify  

• Self-sufficient, specify 

•� Other, specify  

• Not applicable (do not eat fish or shellfish) 

5 FOOD EATEN IN THE HOUSEHOLD 

5.1 What type of food did your child eat a week before the illness onset? Click all that 
apply and specify from where the food was bought/obtained 

Meat and eggs  Cook
ed 

Semi
-

cook
ed 

Ra
w 

Food 
bought/obtained 
from 

Beef • • • •  

Pork • • • •  

Lamb/sheep meat • • • •  

Goat meat • • • •  

Chicken meat • • • •  
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Eggs • • • •  

Other poultry, 
specify______________
_ 

• • • •  

Fish or shellfish, specify • • • •  

Other meats specify      

 

Dairy  Pasteuris
ed 

Ferment
ed 

Ra
w 

Food bought/obtained from 

Milk • • • •  

Yogh
urts 

• • • •  

Chee
se 

• • • •  

Other 
dairie
s, 
specif
y 

• • • •  

 

Vegetables and fruit  Food bought/obtained 
from 

Cooked vegetables specify •  

Raw vegetables (e.g. leafy green salads), 
specify____________________________ 

•  

Berries, specify •  

Other fruits, specify_________________ •  

 

5.2 Who usually prepares food for the family/household members? 
•�You 

•�Your spouse 

•�Other, specify ______________________________________ 
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6 FOOD PRODUCTS FOR VERY YOUNG CHILDREN     (< 2 YEARS) 

6.1 What did your child eat and drink in the week before the illness?  

  Where was 
it bought 
(Name and 
location of 
the 
shop/place
) 

How was 
the 
nature of 
it (e.g. 
powder, 
liquid) 

How was it prepared/eaten? 

Milk 
(breastfeedi
ng) 

• Not 
applicable 

Not 
applicable 

Not applicable 

Infant 
formula 

•    

Follow-on 
formula  

•    

Fermented 
cereals 

•    

Ready-to-
eat meal  

•    

Fruit puree •    

Biscuits, 
rusks, 
cookies 

•    

Fruit or 
vegetable 
juices 

•    

Other food, 
specify___ 

•    

 

- Specify, 
______________________________________________________________________
____ 
 

6.2 Does your child drink any of the above products from baby bottles? 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



                                                  Factors of foodborne diarrhea in children under 5 years of age  

74 
 
 

� Yes, specify which 
____________________________________________________________________ 

� No  

� Don’t know 

6.3 What kind of water is used for preparing the products mentioned above?  

• Bottled water, specify the brand _______________ 

•  Water boiled from the household’s usual supply ( boiling point) 

• Water (not boiled) from household water supply 

•� Other, specify 

6.4 Average time between bottle preparation and consumption: ____h/____ h/min. 
 

6.5 How is the prepared bottle kept? 

• At room/ambient temperature 

• In the refrigerator 

• Other, specify _____________________________________________________ 

6.6 How is the bottle heated before consumption? 

• In warm water 

€ Not heated, served at room/ambient temperature 
€ Electric bottle warmer 
• Microwave 

• Other, specify_____________________________________ 

6.7 How is the bottle cleaned/disinfected? 

• Hand washed with water 

€ Handwashing with detergent/soap 
• Dishwasher  

• Boiled  

• Other, specify_____________________________________ 

7 FOOD EATEN OUTSIDE THE HOUSEHOLD 

7.1 Did your child eat outside of your home the week before the illness? (Yes (Y)/No 
(N)/unknown (?)) 
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    What food  

Canteen in school/day-care  •    

Canteen in hospital/health 
facility  

•    

Street vendors/food trucks •    

Shopping mall food courts  •    

Takeaway (including when 
home delivered) 

•    

Other, specify____ •    

 

8 WATER SUPPLY 

Interviewer: The following questions are about water supply and contact with water. 

DRINKING WATER 

 

8.1 What kind of water do you use in your household for drinking? 

Drinking water source Primar
y 

source 
(choos
e only 
one) 

Secondar
y source 
(choose 

only one) 

Other 
source
s (tick 
all that 
apply) 

Piped water into the home � � • 

Public/communal well/ or standpipe � � • 

Lake, name: 
______________________________________ 

� � • 

River, name: 
______________________________________ 

� � • 

Creek � � • 

Pond or dam (standing water) directly � � • 

Private well or pump, protected � � • 

Private well or pump, unprotected � � • 
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Spring, protected � � • 

Spring, unprotected � � • 

Rainwater � � • 

Tanker truck � � • 

Cart or wheelbarrow with small tank or drum � � • 

Bottled water � � • 

Other, 
specify____________________________________ 

� � • 

 

8.2 Is drinking water treated before consumption (e.g., disinfection with chlorine or UV, 
filtration )? 

• Yes  

• No 

• Do not know/Do not remember 

 If yes, 

 € Boiling 

 ” Strains it through cloth 

Addition of disinfectants such as chlorine or bleach 

Sedimentation and decantation 

€ Filtering 

€ Solar disinfection 

€ Other, specify 

 

8.3 Did you notice anything unusual about your household drinking water before your 
child became ill? For example, unusual changes occur in odor, color, taste, and turbidity. 

• Yes 

• No 

• Do not know/Do not remember 
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If this is the case, what is unusual for your tap 
water?______________________________________ 

8.4 What kind of water do you use in your household for food preparation (e.g. 
washing and adding water to meals)? 

 

Water source for food preparation Primar
y 

source 
(choos
e only 
one) 

Secondar
y source 
(choose 

only one) 

Other 
source
s (tick 
all that 
apply) 

Piped water into the home � � • 

Public/communal well/ or standpipe � � • 

Lake, name: 
______________________________________ 

� � • 

River, name: 
______________________________________ 

� � • 

Creek � � • 

Pond or dam (standing water) directly � � • 

Private well or pump, protected � � • 

Private well or pump, unprotected � � • 

Spring, protected � � • 

Spring, unprotected � � • 

Rainwater � � • 

Tanker truck � � • 

Cart or wheelbarrow with small tank or drum � � • 

Bottled water � � • 

Other, 
specify____________________________________ 

� � • 

 

8.5 Is drinking water treated before it is used for food preparation (e.g., disinfection with 
chlorine or UV, filtration)? 

• Yes  
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• No 

• Do not know/Do not remember 

 If yes, 

 € Boiling 

 ” Strains it through cloth 

Addition of disinfectants such as chlorine or bleach 

Sedimentation and decantation 

€ Filtering 

€ Solar disinfection 

€ Other, specify 

 

8.6 What kind of water do you use in your household to washing clothes and 
cleaning? 

The water source for clothes and cleaning Primar
y 

source 
(choos
e only 
one) 

Secondar
y source 
(choose 

only one) 

Other 
source
s (tick 
all that 
apply) 

Piped water into the home � � • 

Public/communal well/ or standpipe � � • 

Lake, name: 
______________________________________ 

� � • 

River, name: 
______________________________________ 

� � • 

Creek � � • 

Pond or dam (standing water) directly � � • 

Private well or pump, protected � � • 

Private well or pump, unprotected � � • 

Spring, protected � � • 

Spring, unprotected � � • 

Rainwater � � • 
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Tanker truck � � • 

Cart or wheelbarrow with small tank or drum � � • 

Bottled water � � • 

Other, 
specify____________________________________ 

� � • 
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WATER CONTACT 

8.7 What kind of water do you use in your household for bathing? 

Water source for bathing Primar
y 

source 
(choos
e only 
one) 

Secondar
y source 
(choose 

only one) 

Other 
source
s (tick 
all that 
apply) 

Piped water into the home � � • 

Public/communal well/ or standpipe � � • 

Lake, name: 
______________________________________ 

� � • 

River, name: 
______________________________________ 

� � • 

Creek � � • 

Pond or dam (standing water) directly � � • 

Private well or pump, protected � � • 

Private well or pump, unprotected � � • 

Spring, protected � � • 

Spring, unprotected � � • 

Rainwater � � • 

Tanker truck � � • 

Cart or wheelbarrow with small tank or drum � � • 

Bottled water � � • 

Other, 
specify____________________________________ 

� � • 

 

8.8 What kind of water do you use for recreation, e.g. swimming, playing? 

The water source for recreation/swimming Primar
y 

source 

Secondar
y source 
(choose 

Other 
source
s (tick 
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(choos
e only 
one) 

only one) all that 
apply) 

Lake, name: 
______________________________________ 

� � • 

River, name: 
______________________________________ 

� � • 

Creek � � • 

Pond or dam (standing water) directly � � • 

Spring, protected � � • 

Spring, unprotected � � • 

Swimming pool � � • 

Other, 
specify____________________________________ 

� � • 
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9 TOILET SYSTEM 

9.1 What type of toilet system do members of your household use at home? (chose only 
one) 

Bathing water source Primar
y 

source 
(choos
e only 
one) 

Secondar
y source 
(choose 

only one) 

Other 
source
s (tick 
all that 
apply) 

Flush or pour the toilet with a septic tank, including a 
squat toilet. 

� � • 

Flush or pour the toilet connected to the sewer pipe. � � • 

Pit latrine with covering slab � � • 

Pit latrine without covering slab � � • 

Ventilated improved pit latrine (VIP) � � • 

Buckets or plastic bags � � • 

No facilities or field or bush � � • 

Other, 
specify____________________________________ 

� � • 

 

9.2 What type of toilet system do members of your household use away from home 
(e.g., work or school)? 

Bathing water source Tic
k 
all 
tha

t 
ap
ply  

Public/commu
nal 

Priv
ate 

Flush or pour the toilet with a septic tank, including a 
squat toilet. 

• � � 

Flush or pour the toilet connected to the sewer pipe. • � � 

Pit latrine with covering slab • � � 
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Pit latrine without covering slab • � � 

Ventilated improved pit latrine (VIP) • � � 

Buckets or plastic bags • � � 

No facilities or field or bush • � � 

Other,  

- specify___________________________________
_ 

• � � 
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10 CONTACT WITH ANIMALS 

Interviewer: Animals can sometimes be the source of agents causing diarrhea. To 
investigate this possibility, I will ask questions about contact with animals in the 
household or elsewhere. 

 

10.1 Does anyone in your household own any of these animals? 

 Yes How 
man

y 

Location of animals 

   Inside your 
house 

Around your 
house 

Distant 
location 

Cattle •  � � � 

Goats •  � � � 

Sheep •  � � � 

Pigs •  � � � 

Chicken •  � � � 

Ducks •  � � � 

Dogs •  � � � 

Cats •  � � � 

Horses •  � � � 

Donkey
s 

•  � � � 

Rabbits •  � � � 

Other •  � � � 

- Specify 
 

10.2 Do you know if any of the animals had diarrhea the week before your child became 
ill? 

• Yes 

• No  

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



                                                  Factors of foodborne diarrhea in children under 5 years of age  

85 
 
 

 

 If this is the case, which animal(s)? ____________________________________ 

10.3 Do you know if any of the animals died the week before your child became ill? 

• Yes 

• No  

 If this is the case, which animal(s)? ______________________________________ 

10.4 Do your children have contact with the following animals? Contact refers to feeding 
or touching an animal, or contact with droppings or manure from the animals. 

  Contact Frequency  

 Yes Daily 4-6 times per 
week 

1-3 times per 
week 

Less than 
one time per 

week 

Cattle • � � � � 

Goats • � � � � 

Sheep • � � � � 

Pigs • � � � � 

Chicken • � � � � 

Ducks • � � � � 

Dogs • � � � � 

Cats • � � � � 

Horses • � � � � 

Donkey
s 

• � � � � 

Rabbits • � � � � 

Other • � � � � 

- Specify  

 

 

10.5 Did your child have the possibility of being in contact with any wild or free-roaming 
animal? Contact refers to feeding or touching an animal, or contact with droppings or 
manure from the animals. 
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  Contact Frequency  

 Y
es 

Daily 4-6 times 
per week 

1-3 times 
per week 

Less than 
one time per 

week 

Caged wild 
animals, 
specify 

 

• � � � � 

Wild birds, 
specify 

 

• � � � � 

Bats • � � � � 

Wild bears • � � � � 

Deer • � � � � 

Foxes • � � � � 

Rats • � � � � 

Mice • � � � � 

Rabbits • � � � � 

… • � � � � 

… • � � � � 

Other, 
specify 

 

• � � � � 

 

 

10.6 Do you live near a farm, field/park/forest? 

• Yes, next to the farm (agricultural). 

• Yes, next to a farm (livestock). 

• Yes, next to pastures with grazing livestock. 

• Yes, next to a park 

• Yes, next to a forest 
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• No 

• Don’t know 

11 HOUSING CONDITIONS 

11.1 What is the floor material of your house? Select all that apply: 

• Earth, sand or dung 

• Rudimentary wood plank 

• Adobe 

• Polished wood 

• Ceramic tiles/bricks 

• Cement 

• Don’t know 

• Other, please specify: 
________________________________________________________ 

11.2 What is the wall material of your house? Select all that apply: 

• No walls 

• Grass/thatch/mud 

•  Tin/cardboard/paper/bag 

• Masica sticks 

• Casca� 

• Wood or metal planks 

• Adobe 

• Brick 

• Cement block 

• Don’t know 

• Other, please specify: 
________________________________________________________ 

 

11.3 What is the roof material of your house? Select all that apply:? 
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• No roof 

• Grass/thatch/mud 

• Iron sheet 

• MCalamine/Cement fibre 

• Tiles 

• Cement/Concrete 

• Don’t know 

• Other, please specify: 
________________________________________________________ 

11.4 What type of fuel do you use for cooking? Select all that apply: 

• Electricity 

• Kerosene 

• Coal/Lignite 

• Charcoal 

• Firewood 

• Dung 

� Cooking gas 

� Does not cook 

• Don’t know 

� Other, please specify: 
________________________________________________________ 

11.5 Do you have an electricity supply? 

• Yes 

• No 

• Don’t know 

11.6 Do you own one of the following goods? 

 Ye
s 

N
o 

Don’t 
know 

Television � � � 
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Radio � � � 

Refrigerator � � � 

Mobile phone � � � 

Computer/table
t 

� � � 

Watch � � � 

 

11.7 Which type of vehicle do you own? Select all that apply: 

• Bicycle 

• Motor bicycle/scooter 

• Car/truck 

• Boat with motor 

• Animal-drawn cart 

• Don’t own any 

• Don’t know 

� Other, please specify: 
________________________________________________________ 

11.8 Do you own a house? 

• Yes 

• No 

• Don’t know 

11.9 Do you own land? 

• Yes 

• No 

• Don’t know 

 If yes, is it agriculturally-usable land 

 • Yes 

 • No 

 • Don’t know 
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11.10 Do you have a bank account? 

• Yes 

• No 

• Don’t know 

 

 

 

12 OCCUPATION 

12.1 What is the average monthly income of the primary earner in the household? 
Enter amount: _____________ 

Enter currency:  _____________. 

• Don’t know/not sure 

• Prefer not to respond 

 

12.2 What are the leading professional activities taken on by adult household members? 

  Household members above 16 years 

  You 1 Spou
se 2 

Memb
er 3 

Member 
4 

Membe
r 5 

Memb
er 6 

Rancher/livestoc
k attendant 

 O O O O O O 

Farmer/field or 
agricultural 
worker 

 O O O O O O 

Gardener  O O O O O O 

Miner  O O O O O O 

Soldier  O O O O O O 

Butcher/abattoir  O O O O O O 
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worker  

Housewife  O O O O O O 

Wildlife worker  O O O O O O 

Milk supplier  O O O O O O 

Outdoor manual 
labour 

 O O O O O O 

Artisan/craftsma
n 

 O O O O O O 

Veterinarian  O O O O O O 

Office worker O O O O O O 

Student O O O O O O 

Health care worker O O O O O O 

Merchant/trader O O O O O O 

Teacher O O O O O O 

Driver O O O O O O 

Sewer worker O O O O O O 

Guard/police officer O O O O O O 

Unemployed O O O O O O 

Other, O O O O O O 

- Specify 
_____________________________________________________________________
______  

 

13 CLOSURE QUESTIONS 

 

13.1 May we contact you again if we have more questions? 

• No 

• Yes, contact information (how we can contact you)  

13.2 Is there any additional information you would like to share? 
________________________________________________________________________
_ 
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________________________________________________________________________
_ 

Interviewer: On behalf of the study team, thank you for taking the time to respond to 
this questionnaire.  

If you have questions about the investigation, please contact […..]  
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APPENDIX C - Questions for Children’s Food Preparers/Handlers, Health 
Professionals and Community Leaders 

 

Factors of Foodborne Diarrhea in Children Under 5 Years of Age in Marracuene and 

Kamaxaqueni Districts, Maputo-Mozambique 

 

Nominal group technique guide 

● What do participants ensure food safety to prevent foodborne diarrhea in children? 

● What strategy are you using to implement the previously identified actions to prevent 

diarrhea? 

● What are the priority actions to prevent diarrhea in the household and the district? 
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APPENDIX D - Participant informed consent form for voluntary attribution 
study questionnaire. 

 

My name is [    ]. I am working as an interviewer and data collector to study the factors of 

foodborne diarrheal diseases in children under five years of age [    ]. I kindly ask you to 

explain the study to you and what it entails being selected as a study participant.  

1. Title of study: Factors of foodborne diarrhea in children under 5 years of age in 

Marracuene and Kamaxakeni Districts, Maputo-Mozambique. 

Purpose of the study: 

This study aimed to investigate the factors associated with foodborne diarrhea and 

develop a household- and community-level strategy for food safety preventive measures in 

children younger than five years of age in two Districts of Maputo, Mozambique. 

 

Procedure and duration:  

We asked you to participate because you have a child below or at five years of age with 

diarrhea, which may be caused by pathogens that are often transmitted through food or 

water. Therefore, information about your child’s latest exposure sources is valuable for our 

research. I will interview you using a questionnaire to obtain pertinent data about you, your 

child, and your family, which will be helpful in this study. If you agree to participate in the 

study, I will complete the questionnaire during the interview, which will take approximately 

15 min. I also ask you to allow me to visit your home so that I can write down how you live, 

your water supply and sanitation, your animals, and where you usually obtain food. 

 

2. Risks and benefits:  

No health risks were associated with participation in this study. There were no payments 

for participating in the study. We will use the findings of this study to guide families on how 

to prevent diarrhea in their children. In the long term, the benefit of this research to the 
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participating community will be improved surveillance of foodborne diseases and 

appropriate health interventions, based on the evidence generated from this research. 

 

3. Confidentiality:  

All information provided will be confidential. No published information identified a child. 

The study's findings will be generalized to the study community and will not reflect 

anything particular about individual persons or housing. The questionnaire was coded to 

exclude showing the name and address/household identifier codes. No reference will be 

made to oral or written reports that could link the participants to the research. 

 

4. Rights:  

Participation in the study was voluntary. You have the right to declare that you have 

participated in the study. If you decide to participate, you will have the right to withdraw 

from the study at any given time. You do not have to answer any questions that you do not 

want to answer.  

 

5. Contact address:  

If you have any questions or inquiries regarding the study or its procedures, please 

contact Nórgia Elsa Machava. 

Institute: University of Pretoria, student number 19406429 

Email/tel: norgiaelsamachava@gmail.com Mobile: +258843832777 or +258 827086090  

You may also contact the [name of the National Ethics Committee] at…. Email/tel.: 

_____________________________________________________________________ 

6. Declaration of informed, voluntary consent:  

__I read the participant’s information sheet.  

__I have clearly understood the purpose of the research, procedures, risks and benefits, 

confidentiality issues, rights to participate, and contact addresses for any queries.  

__I have been given the opportunity to ask questions regarding things that may have been 

unclear. 
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__I was informed that I have the right to withdraw from the study at any time or not answer 

any questions I do not want.  

Therefore, I declared my voluntary consent to participate in this study with my initials 

(signatures).  

I consent to be interviewed. 

Date: ___________ Name and signature or fingerprint of the head of the 

mother/caretaker: 

_____________________________________________________________________Wh

at is your relationship with your child? ⧠ Mother ⧠ Father ⧠ Relative ⧠ Caretaker ⧠ Other: 

____________________ 
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APPENDIX E - Participant informed consent form for Nominal Group 
Technique 

 

My name is [the name of the data interviewer]. I am the investigator of the study on 

factors of foodborne diarrheal diseases in children under five years of age in [name 

of the district]. Part of the study conducted in this community was led by [title and 

name]. I kindly ask you to explain the study to you and what it entails being selected 

as a study participant.  

1. Title of study: Factors of foodborne diarrhea in children under 5 years of age in 

Marracuene and Kamaxakeni Districts, Maputo-Mozambique. 

Purpose of the study: 

This study aimed to investigate the factors associated with foodborne diarrhea. In 

this section, we develop a strategy that can be implemented at the household and 

community levels for food safety preventive measures in children younger than five 

years of age in two Districts of Maputo, Mozambique. 

 

Procedure and duration:  

We asked you to participate because you are a caregiver/community leader/health 

professional, and you may have seen a child below or at five years of age with 

diarrhea, which could be prevented based on several measures. However, unsafe 

food and water may cause diarrhea in children. You can provide your opinion about 

preventive measures for foodborne diarrhea in children under five years of age. We 

will discuss your opinions in a group of 10 participants using a Nominal Group 

Technique guide to obtain the best strategy to prevent diarrhea in children under five 

years of age. If you agree to participate in the study, the meeting will take at least 

two hours. 

 

2. Risks and benefits:  
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No health risks were associated with participation in this study. There were no 

payments for participating in the study. We will use the findings of this study to guide 

families on how to prevent diarrhea in their children. In the long term, the benefit of 

this research to the participating community will be improved surveillance of 

foodborne diseases and appropriate health interventions, based on the evidence 

generated from this research. 

 

3. Confidentiality:  

All information provided will be confidential. No published information identified a 

child. The study's findings will be general for the study community and will not reflect 

anything, in particular, about individuals or housing. The discussion will be coded to 

exclude showing your name and the address/household identifier codes. No 

reference will be made to oral or written reports that could link the participants to the 

research. 

  

4. Rights:  

Participation in the study was voluntary. You have the right to declare that you have 

participated in the study. If you decide to participate, you will have the right to 

withdraw from the study at any given time. You do not have to answer any questions 

that you do not want to answer.  

 

5. Contact address:  

If you have any questions or inquiries regarding the study or its procedures, please 

contact Nórgia Elsa Machava. 

Institute: University of Pretoria, student number 19406429 

Email/tel: norgiaelsamachava@gmail.com Mobile: +258843832777 or +258 

827086090  

You may also contact the [name of the National Ethics Committee] at…. Email/tel.: 

___________________________________________________________________

__ 

6. Declaration of informed, voluntary consent:  
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__I read the participant’s information sheet.  

__I have clearly understood the purpose of the research, procedures, risks and 

benefits, confidentiality issues, rights to participate, and contact addresses for any 

queries.  

__I have been given the opportunity to ask questions regarding things that may have 

been unclear. 

__I was informed that I have the right to withdraw from the study at any time or not 

answer any questions I do not want.  

Therefore, I declared my voluntary consent to participate in this study with my initials 

(signatures).  

I consent to be inter  

Date:___________Name and signature or fingerprint of participant: 

___________________________________________________________________

__ 
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ANNEXURE 1 - Letter from a statistician 
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DTU Food 
National Food Institute 

Kemitorvet 
Building 204 
2800 Kgs. Lyngby 
Denmark 

Tel.. +45 35 88 70 00  
Dir. +45 51 15 74 85 

 

tiha@food.dtu.dk 
www.food.dtu.dk 

 

 

30 June 2020 

tiha 

 

 

R
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K 

30
 0

6 
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6 

 

To whom it may concern 
 
 

 

Letter of Approval 
I hereby confirm that the questionnaire intended to be used in the cross-sectional 
study by PhD-student Norgia Elsa Machava for studying household risk factors for 
diarrheal disease in young children is appropriate for the purpose.  
 
For the risk factor analysis, logistic and generalized mixed regression models will 
be applied. The outcome variable is confirmed infection with one of the target path-
ogens, and the explanatory variables are the potential risk factors enquired about 
in the questionnaire such as food consumed, contact with animals, and sanitary 
and living conditions. The questionnaire also enquires about potential confounders 
(age, weight, and socio-economic factors), which can then be controlled for in the 
analytical phase of the study. 
 
The data collected through the questionnaire will also be used in the source attribu-
tion analysis, where a supervised machine-learning model trained by the samples 
from the exposure sources will be applied to predict the most likely infection 
sources of diarrhea in children under 5 years of age by comparing the genetic pro-
files of the pathogens isolated from the various exposure sources and the human 
child cases. 
 
If you have any question to the above, please, do not hesitate to contact the under-
signed. 
 
Best regards, 
 
 
 
Tine Hald 
Professor 
Genomic Epidemiology 
Principal Investigator of the FOCAL project. 
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ANNEXURE 2 - Ethical Approval for the FOCAL Project 
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ANNEXURE 3 - Research ethics committee approval certificate  
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protocols should be described in detail while well-established methods can be briefly de-43 
scribed and appropriately cited. 44 

Research manuscripts reporting large datasets that are deposited in a publicly avail-45 
able database should specify where the data have been deposited and provide the relevant 46 
accession numbers. If the accession numbers have not yet been obtained at the time of 47 
submission, please state that they will be provided during review. They must be provided 48 
prior to publication. 49 

Interventionary studies involving animals or humans, and other studies that require 50 
ethical approval, must list the authority that provided approval and the corresponding 51 
ethical approval code. 52 

3. Results 53 

This section may be divided by subheadings. It should provide a concise and precise 54 
description of the experimental results, their interpretation, as well as the experimental 55 
conclusions that can be drawn. 56 

3.1. Subsection 57 

3.1.1. Subsubsection 58 
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1. First bullet; 60 
2. Second bullet; 61 
3. Third bullet. 62 

Numbered lists can be added as follows: 63 

First item; 64 
Second item; 65 
Third item. 66 

The text continues here. 67 

3.2. Figures, Tables and Schemes 68 

All figures and tables should be cited in the main text as Figure 1, Table 1, etc. 69 

 70 

Figure 1. This is a figure. Schemes follow the same formatting. 71 

Table 1. This is a table. Tables should be placed in the main text near to the first time they are cited. 72 

Title 1 Title 2 Title 3 
entry 1 data data 
entry 2 data data 1 

1 Tables may have a footer. 73 

The text continues here (Figure 2 and Table 2). 74 

(https://creativecommons.org/licenses
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Figure 2. This is a figure. Schemes follow another format. If there are multiple panels, they should 75 
be listed as: (a) Description of what is contained in the first panel; (b) Description of what is con-76 
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* Tables may have a footer. 80 

3.3. Formatting of Mathematical Components 81 

This is example 1 of an equation: 82 

x a = 1, (1) 

the text following an equation need not be a new paragraph. Please punctuate equations 83 
as regular text. 84 

This is example 2 of an equation: 85 
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the text following an equation need not be a new paragraph. Please punctuate equations 86 
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Theorem-type environments (including propositions, lemmas, corollaries etc.) can be 88 
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Theorem 1. Example text of a theorem. Theorems, propositions, lemmas, etc. should be numbered 90 
sequentially (i.e., Proposition 2 follows Theorem 1). Examples or Remarks use the same formatting, 91 
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The text continues here. Proofs must be formatted as follows: 93 

Proof of Theorem 1. Text of the proof. Note that the phrase “of Theorem 1” is optional if 94 
it is clear which theorem is being referred to. Always finish a proof with the following 95 
symbol. □ 96 

The text continues here. 97 

4. Discussion 98 

Authors should discuss the results and how they can be interpreted from the per-99 
spective of previous studies and of the working hypotheses. The findings and their impli-100 
cations should be discussed in the broadest context possible. Future research directions 101 
may also be highlighted. 102 

5. Conclusions 103 

This section is not mandatory but can be added to the manuscript if the discussion is 104 
unusually long or complex. 105 

6. Patents 106 

This section is not mandatory but may be added if there are patents resulting from 107 
the work reported in this manuscript. 108 

Supplementary Materials: The following supporting information can be downloaded at: 109 
www.mdpi.com/xxx/s1, Figure S1: title; Table S1: title; Video S1: title. 110 

Author Contributions: For research articles with several authors, a short paragraph specifying their 111 
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ization, X.X. and Y.Y.; methodology, X.X.; software, X.X.; validation, X.X., Y.Y. and Z.Z.; formal 113 
analysis, X.X.; investigation, X.X.; resources, X.X.; data curation, X.X.; writing—original draft prep-114 
aration, X.X.; writing—review and editing, X.X.; visualization, X.X.; supervision, X.X.; project ad-115 
ministration, X.X.; funding acquisition, Y.Y. All authors have read and agreed to the published ver-116 
sion of the manuscript.” Please turn to the CRediT taxonomy for the term explanation. Authorship 117 
must be limited to those who have contributed substantially to the work reported. 118 

Funding: Please add: “This research received no external funding” or “This research was funded by 119 
NAME OF FUNDER, grant number XXX” and “The APC was funded by XXX”. Check carefully that 120 
the details given are accurate and use the standard spelling of funding agency names at 121 
https://search.crossref.org/funding. Any errors may affect your future funding. 122 

Institutional Review Board Statement: In this section, you should add the Institutional Review 123 
Board Statement and approval number, if relevant to your study. You might choose to exclude this 124 
statement if the study did not require ethical approval. Please note that the Editorial Office might 125 
ask you for further information. Please add “The study was conducted in accordance with the Dec-126 
laration of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of 127 
NAME OF INSTITUTE (protocol code XXX and date of approval).” for studies involving humans. 128 
OR “The animal study protocol was approved by the Institutional Review Board (or Ethics Com-129 
mittee) of NAME OF INSTITUTE (protocol code XXX and date of approval).” for studies involving 130 
animals. OR “Ethical review and approval were waived for this study due to REASON (please pro-131 
vide a detailed justification).” OR “Not applicable” for studies not involving humans or animals. 132 

Informed Consent Statement: Any research article describing a study involving humans should 133 
contain this statement. Please add “Informed consent was obtained from all subjects involved in the 134 
study.” OR “Patient consent was waived due to REASON (please provide a detailed justification).” 135 
OR “Not applicable.” for studies not involving humans. You might also choose to exclude this state-136 
ment if the study did not involve humans. 137 

Written informed consent for publication must be obtained from participating patients who 138 
can be identified (including by the patients themselves). Please state “Written informed consent has 139 
been obtained from the patient(s) to publish this paper” if applicable. 140 
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Data Availability Statement: We encourage all authors of articles published in MDPI journals to 141 
share their research data. In this section, please provide details regarding where data supporting 142 
reported results can be found, including links to publicly archived datasets analyzed or generated 143 
during the study. Where no new data were created, or where data is unavailable due to privacy or 144 
ethical restrictions, a statement is still required. Suggested Data Availability Statements are availa-145 
ble in section “MDPI Research Data Policies” at https://www.mdpi.com/ethics. 146 

Acknowledgments: In this section, you can acknowledge any support given which is not covered 147 
by the author contribution or funding sections. This may include administrative and technical sup-148 
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of data; in the writing of the manuscript; or in the decision to publish the results must be declared 154 
in this section. If there is no role, please state “The funders had no role in the design of the study; in 155 
the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the decision 156 
to publish the results”. 157 

Appendix A 158 

The appendix is an optional section that can contain details and data supplemental 159 
to the main text—for example, explanations of experimental details that would disrupt 160 
the flow of the main text but nonetheless remain crucial to understanding and reproduc-161 
ing the research shown; figures of replicates for experiments of which representative data 162 
is shown in the main text can be added here if brief, or as Supplementary data. Mathemat-163 
ical proofs of results not central to the paper can be added as an appendix. 164 

Appendix B 165 

All appendix sections must be cited in the main text. In the appendices, Figures, Ta-166 
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