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Abstract

Keywords: Malnutrition in its various forms is a public health problem affecting children under the age of 5. It
stems from multiple causes, including Water Sanitation Hygiene (WASH). The aim of this study was

malnutrition, diarrhoea, to assess the WASH determinants of acute malnutrition, in this case diarrhoea, in children aged 6
water, sanitation, hygiene to 59 months in the Meiganga health district, Adamawa-Cameroon region. A cross-sectional
workers analytical study was carried out in 329 households with mother/child pairs aged 6-59 months in the
Received: Meiganga health district. A pre-tested questionnaire was used to collect information and data,
0708, 2024 which were encoded and analyzed jointly with Microsoft Excel 2016 spreadsheet and IBM-
SPSS_23.0 statistical software. Measures of central tendency were calculated for quantitative data,

Accepted: and measures of frequency for qualitative data. Strengths of association between WASH
28 08, 2024 components and episodes of diarrhea in children under 5 were measured by Odds Ratio (OR) and
i confidence interval, with significance level set at 5%. The results showed that 59(17.9%) households
:;iz)h;hzeodz:4 had access to piped water for drinking and 75(22.9%) households used unimproved water sources

for drinking. Also, 153(46.5%) households did not treat water before consumption and 142(43.2%)
households walked a distance of over 500 meters in search of water, for an average time of 30-60
minutes. Open defecation was practiced by 14(4.3%) households, and of those with latrines,
254(77.2%) had no hand-washing facilities. We observed unsanitary conditions in 288(87.5%)
households and the presence of excreta in 49(14.9%) households. Over the last two weeks,
diarrhoea among children aged 6-59 months was noted in 184(55.8%) households. In addition, the
consumption of poor drinking water (p=0.021), a long time to collect water (p=0.000), the distance
of households from water points (p=0.022), the absence of hand-washing facilities (p=0.000) and
the presence of excreta in the household (p=0.031) all showed a statistically significant association
(p<0.05) with the occurrence of diarrhoea episodes in children aged 6-59 months. As a public health
measure, households were sensitized and educated on good WASH practices to improve the
nutritional status of children in the district. We recommend a revision of the 2013 national protocol
for the Integrated Management of Acute Malnutrition (IMAM), incorporating all WASH aspects.
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Introduction

In Sahelian countries, malnutrition generally refers to undernutrition (UNICEF, 2010). According to Action Contre la Faim (ACF,
2013), undernutrition still kills 3.1 million children under the age of 5 every year and causes impaired growth and mental
faculties for millions more. According to the World Health Organization (WHO, 2015), diarrhoea and malaria are the cause of
16% of deaths among these children under 5. It is thus clear that among the malnourished, beyond nutrient intake, other
interventions are needed to reduce morbidity, particularly those involving Water, Sanitation and Hygiene (WASH). Lack of
access to drinking water, sanitation and absence of good hygiene practices are among the underlying causes of undernutrition
and are regularly highlighted by Nutritional Causal Analysis-type field surveys (SMART Nutrition Survey, 2018). The general
aim of WASH interventions is to act through access to water and sanitation, in survival contexts to prevent malnutrition,
and/or reduce its morbidity and mortality (WHO, 2015). According to the Enquete Demographique et de Santé a Indicateurs
Multiples (EDS-MICS, 2018), in Cameroon, 29% of children under 5 are stunted or chronically malnourished, including 14% in
a severe form. Wasting affects 4% of children, including 2% in the severe form. Finally, underweight affects 11% of children
under 5, and 3% are severely underweight. However, the national protocol for the Integrated Management of Acute
Malnutrition (IMAM) makes no mention of WASH-related measures. This sector is sometimes forgotten in national plans to
combat malnutrition and remains insufficiently funded at international level (WHO, 2015). An increase in household income
is not enough to reduce child malnutrition if children are deprived of food security, education and access to drinking water,
sanitation, hygiene and health services (ACF, 2017). According to the SMART Nutrition Survey (2018), the Adamawa region
records the highest prevalence of severe acute malnutrition in the Septentrion of Cameroon, at 1.7%. Other studies show
consistently high prevalences of stunting, reflecting the endemicity of acute malnutrition in the Adamawa region. This
stunting has been rampant in this region for several years, mainly due to an estimated 30% accessibility to drinking water
(EDS-MICS, 2018). In addition, between 2013 and 2015, the region received refugees from neighboring Central African
Republic (André et al., 2021). This could favor the emergence of precariousness and the occurrence of numerous diseases,
including malnutrition. Such endemic malnutrition has hitherto been attributed solely to limited access to resources, without
taking into account possible determinants related to access to drinking water, adequate sanitation or good hygiene. This led
us to ask what are the WASH determinants of the occurrence of acute malnutrition in children aged 6 to 59 months in the
Meiganga health district? The aim of this research was therefore to study the WASH determinants of acute malnutrition, in
this case the incidence of diarrhoea in children aged 6 to 59 months in the Meiganga health district. More specifically, the
aim was to draw up a sociodemographic and economic profile of households, determine the WASH characteristics of these
households and identify associations between WASH practices and the occurrence of diarrhoea episodes in children aged 6-

59 months.
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1 Literature review

1.1 Malnutrition

Definition
According to WHO (2020), malnutrition is the deficiency, excess or imbalance in a person's energy and/or nutritional intake.
Acute malnutrition corresponds to any person whose Brachial Perimeter (BP) is less than 115 mm or weight-for-height ratio
is less than or equal to -3 Z scores and/or with the presence of bilateral oedema. Health determinants are the personal, social,
economic and environmental factors that determine the health status of individuals/populations, and social determinants of
health are the circumstances in which people are born, grow, live, work and age, as well as the systems in place to cope with

disease (WHO, 1999).

Epidemiology

According to a 2008 study by the Food and Agriculture Organization of the United Nations (FAO), 854 million people
worldwide suffer from chronic malnutrition. Every year, 6 million children under the age of 5 die of hunger worldwide, and
malnutrition is responsible for more than half of these deaths. In addition, 3.6 million low birth weight babies are born in sub-
Saharan Africa. Every year, more than 12 million children living in developing countries die from infectious, bacterial or
parasitic diseases. Malnutrition is the second most common cause of hospitalization in the pediatric ward of Gabriel Touré
Hospital in Bamako, Mali (Konaté, 2004), and according to the United Nations Children's Fund (UNICEF, 2007), malnutrition is
the cause of over 50% of deaths among children under 5 in Mali every year. A study by Tangara (1997) shows that hospital
mortality due to malnutrition was 19.4% in the 0-5 age group. According to the EDS-MICS, in Cameroon, 29% of children under
5 were stunted or chronically malnourished, and 14% were severely stunted. Wasting and underweight affected 4% and 11%
of children under 5 respectively. The prevalence of stunting in children under 5 increased from 1991 to 1998, rising from 31%
to 36%. It then fell to 29% in 2018. The same trend can be seen in the prevalence of underweight, which rose from 12% in
1991 to 18% in 1998, and to 11% in 2018. On the other hand, overweight, which affected 5% of children in 1991, concerns
11% of children under five in 2018 (EDS-MICS, 2018).

Pathophysiology

Malnutrition starts with a reduction in food intake. Insufficient food intake in quantity or quality leads to weight loss, so that
the child first draws on his reserves or fat mass, then on his muscle mass (30 to 50%). As a result, body mass is reduced,
leading to weight loss (Banapurmath and Jayamony, 1994). This weight loss leads to a reduction in nutritional requirements,
with a reduction in basal metabolic rate of 30 to 40% of its initial value, and may continue until a needs/intake balance is

reached (Aubry, 2014).
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Causes
The two main immediate causes of malnutrition are inadequate food intake and iliness. Their interaction tends to create a
vicious circle in which the malnourished child is less resistant to illness, falls ill and malnutrition worsens (UNICEF, 1998). As
for the underlying causes, they fall into three groups, leading to inadequate food intake and iliness: household food insecurity,

inadequate health and sanitation services, and poor quality of care for children and women (UNICEF, 1998).

Diagnosis
Diagnosis of malnutrition is based on the assessment of nutritional status by measuring anthropometric parameters. A child's
nutritional growth is manifested by changes in height and lean and fat mass. These anthropometric parameters are: sex, age,
weight, height and BMI. After taking these parameters, projections on WHO growth curves according to age and sex should
be used for clinical assessment of the child's nutritional status. In addition to anthropometric parameters, the presence of
nutritional oedema (bilateral, symmetrical, white, painless, cup-shaped oedema and signs of deficiency) should be sought.
Most cases are diagnosed clinically. Complementary examinations can be used to confirm micronutrient deficiency, as well

as for etiological research.

Treatment
The treatment of malnutrition has a preventive and a curative component, which in turn has two components: nutritional
treatment and treatment of complications. Preventive treatment involves dietary education, family planning, exclusive
breastfeeding and monitoring children's growth. This must be coupled with child immunization, improved WASH conditions,
chemoprevention of seasonal malaria, disease screening, deworming and vitamin and mineral supplementation (FAO, 2013).
According to WHO (2000), curative treatment consists of treating the severely malnourished child in three phases: initial
treatment (covering the maintenance needs necessary to maintain vital functions), nutritional recovery (aiming to feed the
child intensively to compensate for most of the weight lost, increase affective and physical stimulation, teach the mother how

to care for the child at home and prepare the child for discharge) and follow-up of the child after discharge to avoid a relapse.

Treatment of moderate malnutrition is based on diet and infection control. It should be carried out by community health
workers on an outpatient basis. The mother will be given a calorie-enriched diet 4 to 5 times a day, with the addition of
protein-enriched oil, spirulina powder or egg, soy and peanut (plumpynut). Breastfeeding will be continued, along with

monitoring of the child through regular home visits (WHO, 2015).

Severe malnutrition is a medical emergency, generally managed in a health facility or Centre Nutritionnel Thérapeutique
Interne (CNTI) for 2 weeks. The child is then transferred to a Nutritional Recovery Center. Biological examinations such as
haemoglobin, thick drop, fresh stool examination, urine examination, complete inflammatory assessment, biochemical
examinations (albumin, serum iron, zinc, copper, etc.) must be requested (Ricour and Ghisolfi, 1993). The classic management

of patients hospitalized for severe acute malnutrition consists of 2 phases: initial stabilization, during which life-threatening
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complications are treated, and rapid nutritional recovery, during which catch-up growth occurs (WHO, 2000). This diet is

based on milk preparations, but it is vital to maintain breastfeeding, which is the best milk for the child (Waterlow, 1994).

A severely acutely malnourished child with severe dehydration, but who is not in shock, should be rehydrated slowly by mouth
or nasogastric tube, using an oral rehydration solution for up to 12 hours (WHO, 2015).
The most frequent complications are hypoglycemia, hypothermia, anemia, heart failure and infection. The WHO recommends

hospitalization and antibiotic treatment for any child suffering from severe acute malnutrition (Azizur and Soma, 2007).

1.2 Water, sanitation and hygiene
For good health, households need access to quality health services and a healthy, safe environment. WASH is made up of
three essential and interdependent elements. Safe drinking water, basic sanitation and good hygiene habits are essential for
children's survival and development. Today, around 2.4 billion people do not use improved sanitation facilities and 663 million

do not have access to improved water supplies (WHO, 2015).

Water
Water is essential for the survival and healthy development of all children. Water resources, and the range of services they
provide, enhance poverty reduction efforts, economic growth and environmental sustainability (WHO, 2015). Insufficient and
poor-quality water is an underlying cause of most public health problems. The priority is to provide water of good quality and
guantity, meeting minimum standards. It is important to consult community members and stakeholders to find out how they
obtain and use water, whether there are any restrictions in terms of access, and how this changes over the seasons
(Anonymous, 2018). The average volume of water used by a household for drinking and domestic hygiene is 15 liters per
person per day, and the maximum number of people using a water supply facility is 250 people per tap. The average distance
between a household and the nearest water point must be less than 500 meters, and waiting time at water sources less than

30 minutes.

Sanitation
Sanitation is essential for child survival and development. There are currently 2.4 billion people worldwide who do not use
improved sanitation (a facility that safely separates human excreta from human contact). In addition, 946 million people
practice open defecation. Although progress has been made in some parts of the world to improve access to sanitation,
millions of children living in poor rural areas lack adequate sanitation facilities (WHO, 2015). LAD leads to contact with human
excrement and causes diseases such as cholera, typhoid, hepatitis, polio, diarrhoea, intestinal parasitic infestations (intestinal

worms) and undernutrition. Every day, more than 800 children under the age of 5 die from diarrhoea-related illnesses.

Hygiene
Hygiene promotion that encourages appropriate behaviors, community participation and actions to reduce the risk of disease

is vital to the success of an intervention (Anonymous a, 2018). Hand hygiene is such a simple yet life-saving act. Washing
5 www.igresearchjournal.com
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hands with soap at crucial times, such as after using the toilet or before eating, can have significant positive effects on
children's health. Studies show that regular handwashing with soap can reduce the number of cases of diarrhoea, a potentially
fatal illness in children, by around 50%. The key to improving hygiene practices among children is to promote behavior change

at school and in communities. (WHO, 2015).

1.3 Links between the health environment and child undernutrition
The three underlying causes of undernutrition - insufficient or inadequate food, inappropriate care practices and disease - are
linked to access to water, sanitation and hygiene. An individual is affected by diarrhoea if he or she produces more than three
liquid stools per day (WHO, 2011). Diarrhoea is both a cause and a consequence of undernutrition, as on the one hand
diarrhoea prevents children from growing and gaining weight normally, and on the other hand malnutrition increases the
frequency and duration of diarrhoeal episodes (ACF, 2007). In fact, diarrhoea is most often the result of poor hygiene
conditions and the ingestion of pathogens contained in poorly managed excrement. It remains one of the leading causes of
under-five mortality worldwide, and is the most devastating disease for this age group in sub-Saharan Africa (Walker et al.,
2013). Recent data show that 50% of undernutrition is due to recurrent bouts of diarrhoea (Walker et al., 2013), and the
likelihood of a child under five dying from diarrhoeal disease is 10 times higher if he or she is suffering from severe acute
malnutrition (Black et al., 2008). In fact, a reduction in food intake and nutrient absorption has been observed during episodes
of diarrhoea. In the case of reduced food intake, this may be due to the child's own anorexia (which may or may not be linked
to the zinc deficiency that often sets in during diarrhoea episodes) or to the child being too weak to eat, or it may be the result

of externally imposed restrictions imposed by poor child care (Ashcroft, 2001).

Environmental enteropathy is a chronic infection of the small intestine caused by repeated exposure to fecal pathogens. It is
a major risk factor for chronic malnutrition (Humphrey, 2009). It is mainly due to the ingestion of micro-organisms that are
not always pathogenic in infants due to the unsanitary environment in which they evolve (ACF, 2017). This pathology leads to

changes in the intestine, reducing the body's absorption of nutrients (Korpe and Petri, 2012).

Intestinal parasitic worms, such as schistosomes and helminths, cause blood loss and reduce appetite. Studies have shown
that improving the sanitary environment reduces the risk of ingesting these worms by around half (WHO/UNICEF, 2012). They
also lead to changes in the intestinal lining, reducing the surface area of the membrane that enables digestion and absorption

of food. This can also induce lactose intolerance and poor utilization of available iron (UNICEF,1998).

1.4 State of knowledge on the WASH determinants of malnutrition
In Bangladesh, a study on the determinants of chronic malnutrition in pre-school children was carried out to examine the
impact of certain demographic, health and community factors on chronic malnutrition or stunting in children aged under 5.
The study shows that chronic and moderate malnutrition is a public health problem among children. Demographic situations,
poor socioeconomic conditions and poor nutrition are the most important factors associated with a higher prevalence of

severe and moderate stunting (Azizur and Soma, 2007).
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A study carried out in Colombia on the social determinants of child malnutrition. This identified that many factors, such as
lack of food, poverty, limited access to healthcare, drought and lack of sanitation, influence the occurrence of child

malnutrition (Monica and Erwin, 2020).

A study conducted in Ethiopia in 2017 showed the association between acute malnutrition and water, sanitation and hygiene
in children aged 6-59 months. A total of 7209 children were included in the analysis, of whom 867 (12.0%) suffered from acute
malnutrition. Good toilets and a water source close to home were associated with a lower prevalence of wasting. WASH

practices are effective in reducing malnutrition in infants and young children (Merel and Selamawit, 2017).

In Cameroon, a qualitative analysis of the determinants of malnutrition in children under 5 in households in the Mayo-Danay
region showed that the causes of malnutrition in the Far North region are poverty, climatic conditions, agricultural production

and access to hygiene and health care (André lzacar et al., 2021).

In the Adamawa region of Cameroon, a study showed a significant relationship between WASH components and malnutrition

in children aged 6-59 months.

1.5 Malnutrition management strategy in Cameroon
Cameroon uses the IMAM protocol, modelled on WHO guidelines (Anonymous b, 2013). The principles of this protocol include
community involvement in awareness-raising, prevention, early detection, referral and follow-up of malnutrition cases,
decentralization of care points, use of ready-to-use foods and integration of the IMAM protocol into the routine activity
package of health facilities. Limitations to the implementation of this strategy are the dialogue between nutrition and
contributing sectors in the fight against malnutrition, insufficient coordination and low ownership by development actors at
local level (ACF, 2015). To improve nutrition indicators, strategies must be developed that address both the immediate causes
of malnutrition through nutrition-specific actions and its underlying causes through nutrition-sensitive actions (Anne and
Henri, 2015). New funding policies must be oriented towards contributing sectors such as WASH, which represents a

significant weight in the causal chain (UNICEF, 2013).

2 Methodology

A cross-sectional analytical study was carried out in households in the Meiganga health district, Adamawa region. The target
population consisted of the couple mother/child aged 6-59 months. Sample size was calculated using the SLOVIN formula:
n = N/ (1+(Nxe?)) (1)

n: study sample size;

N: population size;

e: degree of precision (0.05).
According to the Cellule des Informations Sanitaires of the Cameroon Ministry of Public Health (2023), the target population
of children aged 6-59 months in the Meiganga health district is 29,295. The prevalence of acute malnutrition is 3.8% (SMART
survey, 2021). Therefore, for this study, the sample size is 330 households containing children aged 6 to 59 months. Four-
stage stratified random sampling was used:
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» Level 1: choice of health district

The Meiganga health district was chosen because of the highest incidence rate of acute malnutrition in the Adamawa region

(SMART Survey, 2021).

> Level 2: choice of health areas
An exhaustive sample of health areas reporting at least one case of acute malnutrition during the year was used, i.e. 11

health areas.

» Level 3: household choice
As the sample size was 330 households for 11 health areas, 30 households were selected in each health area. Cluster
sampling was used to select households, with a sampling step of 1/2. Only households with at least one mother/child couple

aged 6-59 months and willing to take part in the study were surveyed.

> Level 4: choice of people
All selected households with mother/child pairs aged 6-59 months who agreed to take part in the study constituted the
primary statistical units for data collection.
A questionnaire was designed, pre-tested and validated for collecting information and data in the community. The
guestionnaire was administered to respondents face-to-face, in compliance with ethical principles (informed consent,
anonymity, confidentiality, etc.). Responses were encoded in a password-protected computer. Measures of central
tendency and dispersion were calculated for quantitative data, and measures of frequency for qualitative data. Microsoft
Excel_2016 spreadsheet and SPSS version 23.0 software were used for data analysis. The strength of association was
measured by the Odds Ratio (OR) and its 95% confidence interval. A p-value<0.05 was indicative of a statistically significant

association.

3 Results and discussion

3.1 Participation data
A total of 329 households with mother/child pairs aged 6-59 months took part in the study, for a participation rate of 99.7%.
Among the children aged 6-59 months, 144 (43.8%) were male, for a M/F sex ratio of 1:1. These results are close to those of
Ethiopia, which were 50.6% male and 49.4% female (Merel and Selamawit, 2017), but different from those of Pickering and
Davis (2012) in Mali, which were 65.5% female versus 34.5% male. The distribution of children by age group is shown in the

figure below:
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Figure 1: Distribution of children by age group

The median age of children examined in the households was 21[6-59] months and the most represented age group was [13-

24] months, with 122(37.1%) children and 217(66.0%) children were under 24 months of age. These results are similar to

those of Pickering and Davis in Mali, where the [6-24] months age group was the most represented (Pickering and Dauvis,

2012).

3.2

Household socio-demographic and economic profile

Parents' ages

The median age of the parents was 29[15-70] years, with 41[18-70] years for fathers and 35[1550] years for mothers

respectively. The distribution of parents by age group and gender is shown in the figure below:

245

[35-45]

Age group

[25-35]

[15-25]

" Male BFemale

200 150 100 50 0

50 100

Workforce

Figure 2: Distribution of parents by age group and gender

150 200

The age groups most represented among parents were [25-35[ years, with 218(33.1%) participants and [35-45[ years, with

211(32.1%) participants.
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Parental education

The figure below shows the parents' level of education, broken down by gender:
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=
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Figure 3: Distribution of parents by level of education and gender

Parents who had never attended school were the most represented, with 178 (54.1%) men and 220 (66.9%) women. None of
the participants had higher education. This can be explained by the fact that the proportion of the population without any

level of education is higher in rural than in urban areas.

Parents' sectors of activity

The figure below shows the breakdown of parents by professional sector:

. B Male ®Femal
350 ale ®Female 9

300 -
250 - 215
200 -
150 1 101
100 -
07 6 ¢ 7 0 11 21 0 0 4

0 ——— , , , )

Public sector Private sector Informal sector Unemployed Housewives Student
Activity sector

Workforce

Figure 4: Distribution of parents by professional sector

Of the 329 fathers, 215 (65.4%) worked in the informal sector and 101 (30.7%) were unemployed, while 303 (92.4%) of the
mothers were homemakers. None of the mothers worked in the public or private sectors, and only 13(3.9%) of the fathers

worked in these two sectors.

Marital status

The breakdown of households surveyed by parental marital status is shown in the figure below:

10 www.igresearchjournal.com



= Single = Married  * Divorced Widowed

79

Figure 5: Distribution of surveyed households by parents' marital status

Of the 329 households surveyed, 302 (92.3%) were married.

Parents' religion

The figure below shows the breakdown of households surveyed by religion:

= Christians ™ Muslim = Animist Others
5

Figure 6: Distribution of surveyed households by religion

The Muslim religion was the most represented in the households included in our study, with 266(80.8%) households, followed
by the Christian religion with 55(16.7%) households. This result could be explained by the fact that the Peulh are the dominant

ethnic group in the health areas included in the study, and the near-majority of Peulh are Muslim.

Monthly income

The monthly incomes of the households that took part in the study are shown in the figure below:

= < 37000 XAF ® [37001 - 74000[ XAF  “  >7400 XAF
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Figure 7: Monthly income of surveyed households

Of the 329 households surveyed, 243 (73.9%) had a monthly income of less than XAF 37,000 and only 13 (4.0%) had a monthly

income of more than XAF 74,000.

3.3 Water supply, hygiene and sanitation

Drinking water supply

The distribution of water supply sources for the households surveyed is shown in the table below: Table 1: Distribution of

household water supply sources

Workforce (N) Percentage (%)
Drinking water supply
Running water 59 17,9
Well 96 29,2
Drilling 93 28,2
Surface water 75 22,9
Conditioned water 6 1,8

The most widely used drinking water supply facilities are wells, with 96(29.2%) households, followed by boreholes, with

93(28.2%) households. Only 6(1.8%) households use packaged water as drinking water. This study differs for the most part

from the result obtained by the joint WHO/UNICEF survey carried out in Senegal in 2015 on indicators related to drinking

water supply, which indicated that 32% of Senegal's rural population used piped water at home and 35% used another

improved water source. This difference could be explained by the fact that the Cameroon Water Utilities Corporation

(CAMWATER) network does not cover the entire

Meiganga health district, leading the population to resort to other water sources. On the other hand, these results are in line

with those of the EDS-MICS (2018), which show that in Cameroon, around 64% of households consume water from an

improved source.

Time needed to procure water and distance from water point

The average time required to procure water within households is shown in the figure below.

= [0-30[ minutes = [30-60[ minutes [61-300] minutes
1

12
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Figure 8: Time required to procure water in households

Of the 329 households surveyed, 226 (68.7%) needed less than 30 minutes to fetch water, and 102 (31.0%) needed between
30 and 60 minutes. Only one household needed more than 60 minutes to fetch water. In terms of distance between home

and water point, 142 (43.2%) households travel more than 500 meters to reach a water point.

Water availability

The availability of water in household water supplies is shown in the table below:

Table 2: Distribution of drinking water availability by source of supply

Workforce (N) Percentage (%)
Drinking water availability at source Always
available 191 58,1
Available most of the time 109 33,1
Available from time to time 29 8,8

Of the 329 households visited, 191(58.1%) have water supply structures where water is always available throughout the year,
and 109(33.1%) households have water available most of the time. According to WHO/UNICEF recommendations, at least
60% of a community's population should have access to piped water to reduce the prevalence of waterborne fecal peril

diseases in that community (Caincross et al., 2010).

Drinking water treatment

The types of treatment for drinking water before consumption are shown in the table below:

Table 3: Distribution of households according to drinking water treatment

Workforce (N) Percentage (%)

Drincking water treatment

Yes 241 53,5

No 153 46,5
Type of drinking water treatment

Boiling treatment 92 28,0

Adding bleach/chlorine 99 30,1

Allow to settle 41 21,0

Other 9 2,7

Of the 329 households surveyed, 153 (46.5%) did not treat their drinking water before consumption. Concerning treatment,

99(30.1%) households that treated water before consumption used bleach/chlorine and 92(28.0%) households used boiling.
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Sanitation

The situation of households with on-site sanitation is presented in the table below:

Table 4: Status of household on-site sanitation

Workforce (N) Percentage (%)

Toilets/latrines

Yes 315 95,7

No 14 4,3
Types of toilets/latrines used  Traditional pit

latrines (tile) 158 48

Traditional pit latrines (wood) 157 47,7

Flush toilets 0 0

No 14 4,3
Location of toilets/latrines In

the home 24 7,3

In the yard/ on the plot 235 71,4

Elsewhere 56 17,0
The toilets/latrines have already been emptied

Yes 10 3,0

No 266 80,8

Don't know 39 11,9
Discharge location

Buried in a covered pit 0 0

| don't know 2 20,0

In a field 8 80,0
Hand-washing facilities near toilets/latrines

Yes 61 18,5

No 254 77,2

Toilets/latrines were present in 315(95.7%) households, all of them with traditional pits, half of which were made of tile and
the other half of wood. Open defecation was practised by 14(4.3%) of households. Concerning toilet emptying, 266(80.8%)
households said they had never emptied their toilets, and of the 10(3.0%) households that had already emptied their toilets,
8(80%) said they had dumped the sludge in the fields. Also, 254(77.2%) households had no hand-washing facilities near their
toilets. These results are similar to those of Merel and Selamawit (2018) in Ethiopia, who found only 5.3% of households using
an improved sanitation facility in rural areas. In the same study, 70.0% of households had no handwashing facilities. In
Cameroon, survey results from the EDS-MICS, (2018) revealed that 61% of households use improved sanitation facilities, and

this percentage varies from 85% in urban areas to 31% in rural areas. The difference between these two environments could
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be explained by the low level of health education and literacy in rural areas, the higher poverty line and urbanization in cities,

which requires the construction of sanitary facilities.

Hand hygiene

The table below shows the attitudes of surveyed households to hand hygiene:

Table 5: Distribution of households according to hand hygiene attitudes

Workforce (N) Percentage (%)
Washing hands after using the toilet  Always
196 59,6
Sometimes 94 28,6
Rarely 39 11,9
Wash hands before feeding child  Always
102 31,0
Sometimes 141 42,9
Rarely 86 26,1
Wash hands before eating
Always 206 62,6
Sometimes 65 19,8
Rarely 58 17,6
Hand washing after changing the child
Always 229 69,6
Sometimes 66 20,1
Rarely 34 10,3

In 133(40.4%) households, handwashing after visiting the toilet was not systematic, as was handwashing before eating, which
was not systematic in 123(37.4%) households. Also, 243(73.9%) households said they did not always wash their hands before
feeding the child, and 100(30.4%) households said they did not always wash their hands after changing the child. An article
by the Global Hygiene Council in 2016 (Curtis et al., 1995) also showed that nearly 72.01% of children who systematically
washed their hands with soap after using the toilet reduced the incidence of diarrhoea in children aged 0-59 months by 50%.
These results differ from those of Yongsi Nguendo et al in 2002 in Cameroon (Yongsi et al., 2002), who found that in 67.4% of
households, parents systematically washed their hands before feeding their children, resulting in a lower incidence of
diarrhoea. In our context, the non-systematization of handwashing could be explained by the low level of
education/instruction of parents, the difficulty of access to water for certain households in the locality, and the absence of

soap due to poverty.
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Observation and incidence of diarrhea

The distribution of households according to their sanitation status and the incidence of diarrhoea in children aged 6-59

months is shown in the table below:

Table 6: Distribution of households by sanitation status and incidence of diarrhoea among children aged 6-59 months

Workforce (N) Percentage (%)
Healthy housekeeping
Yes 288 87,5
No 41 12,5
Presence of excreta (animal or human)
Yes 49 14,9
No 280 85,1
Incidence of diarrhoea in children aged
6-59 months in the last two weeks
Yes 184 55,8
No 145 44,2

This revealed that 288(87.5%) of the households surveyed were generally unhygienic, and 49(14.9%) had excreta in the house

or yard. We also noted an incidence of diarrhoea among children aged 6-59 months over the last two weeks in 184(55.8%)

households. These results are similar to those found by Walker et al (2013), who demonstrated that 50% of undernutrition in

sub-Saharan Africa is due to repeated bouts of diarrhoea, and the latter motivated us to make an association between WASH

practices and episodes of diarrhoea in the community.

3.4 Identifying associations between WASH practices and the incidence of diarrhoea

The table below shows the associations between WASH practices

months, in the Meiganga health district.

and the incidence of diarrhoea in children aged 6-59

Table 7: Associations between WASH practices and diarrhoea in children aged 6-59 months

Features Diarrhea Total OR(95% Cl) p-value
Yes N (%) No N (%)

Drinking water

Good 41(22,8) 140(77,2) 181 1

Wrong 24(16,5) 124(83,5) 148 1,491(1,060-2,097) 0,021
Toilet facilities

Yes 65(20,0) 262(80,0) 327 1

No 0(0) 2(100) 2 0,500 (0,37 - 0,82) 0,317
Time for procuring water

Good 4(7,1) 54(92,9) 58 1
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Medium 9(12,8) 65(87,2) 74 2,372 (0,76 - 7,43) 0,138

Wrong 52(26,4) 145(73,6) 197 7,49 (2,68 - 20,93) 0,000
Drinking water treatment

Yes 24(21,7) 87(78,3) 111 1

No 41(19,0) 177(81,0) 218 0,848 (0,60-1,19) 0,351
Household distance from nearby water point

Less than 500 m 5(8,0) 56(92,0) 61 1

More than 500 m 61(22,6) 207(77,4) 268 1,298 (1,16 - 1,54) 0,022

Presence of hand-washing facilities near toilets

Yes 27(24,3) 83(75,7) 110 1

No 39(17,7) 180(82,3) 219 1,491(1,05 - 2,3) 0,000
Washing hands after using the toilet

Good 47(26,3) 131(73,7,) 178 1

Wrong 19(12,5) 132(87,5) 151 2,501 (1,74 - 3,58) 0,000
Wash hands before eating

Good 49(27,0) 134(73,0) 183 1

Wrong 16(11,1) 130(88,9) 146 2,969(2,04 - 4,32) 0,000
Washing hands after eating

Good 285(96,6) 10(3,4) 295 1

Wrong 30((88,0) 4(12,0) 34 3,824(1,64 - 8,90) 0,001
Washing hands after changing children

Good 63(22,0) 223(78,0) 286 1

Wrong 3(6,1) 40(93,9) 43 4,360 (1,99 - 9,54) 0,000
Household sanitation

Yes 53(20,8) 201(79,2) 254 1

No 13(17,1) 62(82,9) 75 0,786(0,520-1,18) 0,253
Absence of excreta (animals or children)

Yes 35(23,1) 115(76,9) 150 1

No 31(17,3) 148(82,7) 179 0,694 (0,49 - 0,96) 0,031
Children's gender

Male 41(26,2) 117(73,8) 158 1

Female 24(14,1) 147(85,9) 171 0,464 (0,32 -0,65) 0,000

This table shows that the quality of drinking water, the time needed to obtain water, the distance of households from the
nearest water points, the absence of handwashing facilities near toilets, the frequency of handwashing (before feeding the
child, after eating, after visiting the toilet and after cleaning up the child's stools), and the presence of excreta within
households all show a statistically significant association (P< 0.05) with the occurrence of diarrhoea episodes in children aged
6-59 months, in the Meiganga health district. This corroborates previous research carried out in several African countries
(Esrey, 1996) and (Pickering and Davis, 2012). Proximity to a water source can enable better hygiene and can improve the
frequency of hand hygiene. Evidence of this complementary behavior has been studied in Lesotho (Esrey et al., 1992) and
Burkina Faso (Curtis et al., 1995). Moreover, a water source far from home leads to longer storage time in containers and
increases the risk of microbial contamination through repeated extraction with dirty utensils and hands concordant with a

study conducted by Pickering et al (2012). The relationship between diarrhoea and a healthy environment has already been
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studied by several authors including Brown, Cairncross et al (2010), Rodriguez C et al (2011), Briend et al (1998). Another

study (Yongsi Nguendo et al., 2002) revealed that 80% of diarrhoea was caused by parasites and bacteria present in excreta.

Conclusion
At the end of this study, the aim of which was to assess the WASH determinants of acute malnutrition, in this case episodes
of diarrhoea, in children aged 6 to 59 months in the Meiganga health district, it emerged that the majority of households use
unimproved sources of drinking water and do not treat the water before consumption. Open defecation is common, and
those who use toilets have no hand-washing facilities, and do not systematically wash their hands after using the toilet or
before eating. Almost all households are generally unhygienic, and some have faecal matter within the household or on the
yard. More than half of the 6-59 month-old children encountered in the households had a history of diarrhoea episodes in
the two weeks preceding the survey. A statistically significant association was observed between the occurrence of diarrhoea
episodes, the quality of drinking water, the time taken to obtain water, the distance of households from water points, the
absence of hand-washing facilities near toilets, the frequency of handwashing and the presence of excreta in households. As
a public health measure, we sensitized households in the district to water purification techniques, proper toilet use and

systematic handwashing at key times. We recommend a revision of the 2013 IMAM protocol, incorporating all WASH aspects.
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