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Abstract
Diarrhoea is a leading cause of morbidity and mortality in chil-

dren, particularly in developing nations. The majority of cases can
be successfully managed at home, but a few cases may necessitate
admission to the emergency ward. The purpose of this research is to
determine the prevalence, characteristics, outcome, and associated
factors among those admitted. After obtaining consent, all children
who presented with diarrhoea within a year were recruited for the
study. A semi-structured interviewer-administered questionnaire
was used to collect biodata, diarrhoea treatment, and outcome infor-
mation from caregivers. The Statistical Package for Social Sciences
(SPSS) version 21 was used to analyze the data. A total of 164 of
the 5,087 children seen were admitted for diarrhoea, resulting in a
3.2% prevalence. A higher proportion of the participants were
males, aged 0-24 months, and were not exclusively breastfed. A
third of the participants had diarrhoea in the previous year, with a
higher proportion having 1-2 episodes. The case fatality rate was
2.4%. The prevalence of diarrhoeal admissions is low, as is the case
fatality rate. Stool frequency, hydration status, and socioeconomic
class were all significant predictors of fatal diarrhoea outcomes.
Recurrent episodes of diarrhoea were significantly associated with
maternal education and attendance at day care centers.

Introduction
Diarrhoeal diseases continue to be a leading cause of morbidity

and mortality in children, particularly in developing countries.
Diarrhea is the second leading cause of death in children under the
age of five. It is defined as the passage of three or more loose or
liquid stools in less than 24 hours, or more frequent passage than
the individual is used to.1,2

Diarrhoea has been reported to kill 2,195 children per day,
which is more than the combined deaths from malaria, acquired
immunodeficiency syndrome (AIDS), and measles.2 A little more
than half a million (525,000) children under the age of five die
each year from diarrhoeal diseases.1 The annual episodes of child-
hood diarrhoea cases amounted to 2.5 billion globally, with chil-
dren under the age of three experiencing an average of 3 episodes
annually in low income countries. In a national survey in Nigeria,
the prevalence of diarrhoea in children under the age of five was
13%, with regional and seasonal variations. The prevalence was
higher in Northern Nigeria and among children aged 6-11 months
and 12-23 months.3 Diarrhoea is caused by gastrointestinal tract
infection caused by microorganisms (viruses, bacteria, parasites)
ingested in food and water. Pathogen transmission from person to
person and through contaminated objects has also been implicated
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in the oral transmission of causative organisms to the gastrointesti-
nal tract. This has been linked to a lack of safe water, as well as
poor sanitation and personal hygiene. The common causative
organisms of diarrhoea in children include rotavirus, Escherichia
coli (ETEC), campylobacter jejuni, cryptosporidium, salmonella
species, vibrio cholera, entamoeba histolytica, and adenovirus in
developing countries.4 Non-infectious causes of diarrhea include
lactose intolerance, celiac disease, inflammatory bowel disease
(e.g., ulcerative colitis), irritable bowel syndrome, chronic pancre-
atitis, hyperthyroidism, bile acid diarrhea, and a variety of medica-
tions.5

Malnutrition predisposes children to increased frequency and
severity of diarrhoea, whereas diarrhoea can lead to malnutrition
through a variety of mechanisms, including loss of nutrients in
stools and vomitus, increased metabolic demand, and poor
appetite.6.7 Malnutrition has been reported to contribute to roughly
half of mortality in children under the age of five. Poor breastfeed-
ing practices associated with diarrheal diseases include a lack of
exclusive breastfeeding and early initiation of breastfeeding.
Controlling diarrhoea entails improving hand washing practices,
rotavirus vaccination, providing safe water, improving sanitation
and personal hygiene, and improving breastfeeding practices.

Diarrhoea-related mortality has previously been linked to
severe dehydration and electrolyte derangement, but bacterial sep-
sis has recently been reported as a contributor to mortality with
increasing frequency. This emphasizes the importance of oral rehy-
dration solutions and antibiotics in the treatment of diarrhoea. Zinc
as an adjunct therapy in diarrhoea management has been shown to
reduce the duration of diarrhoeal episodes while increasing the
interval between diarrhoeal episodes. Most cases of diarrhoea can
be successfully treated at home with Oral Rehydration Therapy
(ORT), with only a few cases requiring treatment in an emergency
ward with intravenous fluid and antibiotics.8

A two-year retrospective study conducted by Onyearugha et
al.9 in an Eastern Nigerian tertiary hospital among under-five chil-
dren admitted to the emergency ward for diarrhoea found an 11.2%
prevalence of diarrhoea and a 22% case mortality rate. A four-year
retrospective study of 394 children admitted to the emergency
ward of a tertiary hospital in Port-Harcourt, Nigeria, found a 3.6%
case mortality rate but no information on the prevalence of diar-
rhoea.10 Because these studies are retrospective, the possibility of
missing data may be a limitation. Yilgwan et al.11 found a 2.6%
prevalence of diarrhoea in a prospective study of children with
diarrhoea seen in the DTTU (Diarrhoea Treatment and Training
Unit) of a tertiary hospital in Northern Nigeria. The subjects’ out-
comes were not evaluated.

The purpose of this study is to determine the prevalence of
diarrhoea, its characteristics, outcome, and associated factors
among children admitted to the paediatric department’s emergency
unit over a 12-month period.

Materials and Methods
This is a cross-sectional descriptive study that was conducted

in the children’s emergency unit of the University of Benin
Teaching Hospital in Benin from October 2018 to September 2019.
The Children’s Emergency Unit has 30 beds and includes a casu-
alty and inpatient component. Each month, 150 to 200 patients are
admitted. All children who presented with diarrhoea during this
time period and whose parents consented were enrolled in the
study. A semi-structured interviewer-administered questionnaire
was used to collect data. Biodata, frequency of diarrhoea, stool

characteristics, episodes of diarrhoea within the last year, hand
washing habit, attendance at day care centers, exclusive breast-
feeding, sources of water, and treatment received prior to presen-
tation were obtained. The hydration status, treatment, and outcome
were also recorded. Oyedeji et al’s description of socioeconomic
class using the educational status and occupation of the parents
was utilized.12

The patients’ weights were determined using an infant weigh-
ing scale (for infants) and a standard weighing scale (for older chil-
dren). For infants and older children, height was measured using
an infantiometer and a stadiometer, respectively.

The collected data was entered and summarized using the IBM
SPSS* version 21 software (IBM Corp, Armonk, NY, USA).

Means and standard deviation were used to analyze quantita-
tive data, while proportions and percentages were used to summa-
rize qualitative data. The chi square test was used to examine the
relationship between various socio-demographic parameters such
as age, gender, maternal age, maternal education, and socioeco-
nomic class and diarrhoea recurrence and outcome. Significant
values were defined as p-values less than 0.05 at the 95% confi-
dence level.

The caregivers provided written informed consent, and the
University of Benin Teaching Hospital’s Research and Ethics com-
mittee provided ethical approval.

Results
During the study period, a total of 5087 children were seen,

with a total of 164 presenting with diarrhoea. Diarrhoea was found
in 3.2% of the population, with males accounting for 56.1% of the
total. The children’s ages ranged from 3 months to 12 years, with
those aged 0-24 months constituting the majority (84.8%) of the
participants. Table 1 shows the sociodemographic characteristics
of the study population.

A higher proportion (56.7%) of the children who had diarrhoea
during the study period were not exclusively breastfed. Similarly,
a higher proportion of subjects were children of tertiary educated
mothers from upper socioeconomic classes.

A third (32.9%) of the subjects had diarrhoea in the previous
year, with the majority having 1-2 previous episodes. A higher pro-
portion of participants had diarrhoea for less than 7 days before
presenting to the hospital. During the dry season, there were more
diarrhoea episodes (56.1%). The average stool frequency was
4.82±2.42 times per day.

Only one subject received zinc treatment as part of their home
treatment. The vast majority of subjects (97.6%) were either dis-
charged or transferred to a paediatric ward for ongoing care, while
four died, bringing the case fatality rate to 2.4%. Table 2 shows the
characteristics of the diarrhoea, home treatment, and outcome.

Table 3 shows the relationship between the outcome of diar-
rhoea and some socio-demographic and clinical variables. Death
from diarrhoea disease was statistically associated with socioeco-
nomic class (p = 0.012), state of hydration (p = 0.0001), and daily
stool frequency (p = 0.004). Low socioeconomic status, severe
dehydration, and daily stool frequency of up to seven times or
more were all associated with a higher risk of death.

Table 4 shows the relationship between increased diarrhoea
recurrence and some sociodemographic factors. Diarrhoea recur-
rence was associated with maternal education (p = 0.037) and day
care center attendance (p = 0.009). There was no significant rela-
tionship between diarrhoea recurrence and subjects’ age (p =
0.149), exclusive breastfeeding practice (p = 0.644), maternal age
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(p = 0.165), socioeconomic class (p = 0.226), or hand washing
after toilet use (p = 0.670).

Discussion
The purpose of this study was to determine the prevalence of

diarrhoea, as well as the characteristics and risk factors for recur-
rent diarrhoeal episodes in children admitted to the emergency
department. This study’s diarrhoea prevalence was 3.2%, which is
comparable to the 2.6%11 reported in a Teaching Hospital in
Northern Nigeria. It was, however, lower than the 7.8% found in a
Ugandan study.13 The low prevalence obtained from our study may
be attributed to the fact that it is a hospital-based study conducted
in the children’s emergency ward, which manages primarily com-
plicated cases of diarrhoea and diarrhoeal cases with comorbidi-
ties. Milder cases of the disease would have been treated at home
or in a primary or secondary health care facility. The higher preva-
lence reported in the Ugandan study may be attributed to the dura-
tion of the study. While this study lasted 12 months, the Ugandan
study only lasted 4 months. It is well understood that diarrhoeal
diseases do not occur uniformly throughout the year. If the study
was conducted during the peak season for diarrhoeal diseases, sea-
sonal variations could account for a higher prevalence. This is sup-
ported by this study, which found a higher proportion of diarrhoeal
cases during the dry season. Seasonal variation was also reported
in a study from Northern Nigeria,14 but it was only examined on a
quarterly basis and revealed peak diarrhoea episodes between
January and March and July and September. Children under the
age of five are more susceptible to diarrhoea, and those aged 24
months and under are particularly vulnerable. In this study, 84.8%

of the subjects were 24 months or younger. In West Bengal, Gupta
et al.15 found a similar prevalence of 83.4% among that age group.
Younger age groups, particularly those aged 6 to 23 months, have
been identified as a risk factor for diarrhoea in children.16
Unsterilized feeding utensils, bottle feeding, and poor food
hygiene have also been identified as contributing factors.

A higher proportion of study participants had not been exclu-
sively breastfed. This finding is consistent with the findings of
Gupta et al.15 in West Bengal and Yilgwan et al.11 in Jos, where a
higher proportion of non-exclusively breastfed under-five children
developed diarrhoea than exclusively breastfed children. Similarly,
studies have found a link between not exclusively breastfeeding
and an increased risk of developing diarrhoea.17-21 Breastfeeding
has been shown to reduce diarrhoea incidence, prevalence, hospi-
talizations, diarrhoeal mortality, and all-cause mortality.

A third of the participants were found to have recurrent diar-
rhoea within a year. This is comparable to the findings of Shati et
al.18 in Saudi Arabia and Omole et al.22 in North-western Nigeria,
where 30% of study subjects experienced more than one episode of
diarrhoea within one year and three months, respectively. Each
episode of diarrhoea is associated with nutrient loss, either through
stools or vomiting. In some cases, there is a loss of appetite, result-
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Table 1. Socio-demographic characteristics of subjects.

Parameter                                         Frequency         Percentage 

Age (months)                                                                                                    
     0 – 24                                                                     139                              84.8
     25 – 59                                                                    19                               11.6
     ≥60                                                                           6                                 3.6
Gender                                                                                                               
     Male                                                                        92                               56.1
     Female                                                                   72                               43.9
Maternal age (yrs)                                                                                           
     20 – 30                                                                    67                               40.9
     31 – 40                                                                    68                               41.5
     41 – 50                                                                    26                               15.8
     >50                                                                           3                                 1.8
Maternal educational status                                                                          
     No formal education                                            3                                 1.8
     Primary                                                                   16                                9.8
     Secondary                                                              46                               28.0
     Tertiary                                                                   99                               60.4
Socioeconomic class                                                                                       
     Lower                                                                     27                               16.5
     Middle                                                                    57                               34.7
     Upper                                                                     80                               48.8
Exclusive breastfeeding                                                                                 
     Yes                                                                          71                               43.3
     No                                                                            93                               56.7
Day care centre attendance                                                                           
     Yes                                                                          59                               36.0
     No                                                                           105                              64.0

Table 2. Characteristics of diarrhoea, home treatment and out-
come of treatment among study subjects.

Characteristic                                Frequency (n=164)Percentage

Previous diarrhoea episodes
     Yes                                                                                54                            32.9
     No                                                                                 110                           67.1
Number of previous episodes (n=54)
     1 – 2                                                                              41                            75.9
     3 – 4                                                                              10                            18.5
     5 – 6                                                                               3                               5.6
Bloody stools                                                                                                        
     Yes                                                                                19                            11.6
     No                                                                                 145                           88.4
Duration of diarrhoea (Mean = 3.63±3.47days)
     <7                                                                                 139                           84.8
     7 – 13                                                                            16                             9.7
     ≥14                                                                                 9                               5.5
Hand washing                                                                                                       
     No                                                                                  30                            18.3
     Yes                                                                               134                           81.7
Seasonality                                                                                                           
     Dry                                                                                92                            56.1
     Wet                                                                               72                            43.9
Hydration status                                                                                                  
     Well-hydrated                                                             41                            25.0
     Mild dehydration                                                        43                            26.2
     Moderate dehydration                                              61                            37.2
     Severe dehydration                                                   19                            11.6
Home treatment *                                                                                              
     None                                                                             52                            28.9
     Antibiotics                                                                   65                            36.1
     ORS                                                                               62                            34.4
     Zinc                                                                                1                               0.6
Outcome                                                                                                                
     Discharged                                                                 89                            54.3
     Transferred                                                                71                            43.3
     Died                                                                               4                               2.4
*multiple entries.
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Table 3. Association between outcome of diarrhoea and some socio-demographic and clinical parameters.

Parameters         Outcome                                                                χ2 /F                                     p-value 
                                                  Survived (n%)                            Died (n%)                                                                                         

Sex                                                                                                                                                                                                                                                                        
      Female                                                     69(95.8)                                                   3(4.2)                                                                                                                         
      Male                                                          91(98.9)                                                   1(1.1)                                                        1.636                                                   0.320
Age (months)                                                                                                                                                                                                                                                      
      1 – 24                                                       135(97.1)                                                  4(2.9)                                                                                                                         
      25 – 59                                                       19(100)                                                   0(0.0)                                                        0.566                                                   0.692
      ≥60                                                              6(100)                                                    0(0.0)                                                                                                                         
Socioeconomic class                                                                                                                                                                                                                                         
      Lower                                                       24(88.9)                                                  3(11.1)                                                                                                                        
      Middle                                                      56(98.2)                                                   1(1.8)                                                        7.501                                                  0.012*
      Upper                                                        80(100)                                                   0(0.0)                                                                                                                         
Previous diarrhoea                                                                                                                                                                                                                                            
      No                                                            108(98.2)                                                  2(1.8)                                                                                                                         
      Yes                                                            52(96.3)                                                   2(3.7)                                                        0.541                                                   0.462 
Exclusive breastfeeding                                                                                                                                                                                                                                   
      No                                                             89(95.7)                                                   4(4.3)                                                                                                                         
      Yes                                                            71(100)                                                     0(0)                                                         3.130                                                   0.770
State of hydration                                                                                                                                                                                                                                              
      Well-hydrated                                          41(100)                                                   0(0.0)                                                                                                                         
      Mild dehydration                                    43(100)                                                   0(0.0)                                                        14.19                                                <0.0001*
      Moderate dehydration                          61(100)                                                   0(0.0)                                                                                                                         
      Severe dehydration                              15(78.9)                                                  4(21.1)                                                                                                                        
Diarrhoea duration (days)                                                                                                                                                                                                                               
      1 – 6                                                         137(98.6)                                                  2(1.4)                                                                                                                         
      7 – 13                                                        14(87.5)                                                  2(12.5)                                                       7.616                                                   0.052
      ≥14                                                              9(100)                                                    0(0.0)                                                                                                                         
Stool frequency (per day)                                                                                                                                                                                                                               
      1 – 6                                                         132(99.2)                                                  1(0.8)                                                                                                                         
      ≥7                                                              28(90.3)                                                   3(9.7)                                                        8.417                                                  0.004*
*p <0.05.

Table 4. Factors associated with recurrent diarrhoeal episodes.

Parameters Previous diarrhoea episodes n(%)                                             χ2                                       p-value 
                                                            Yes                                           No                                                                                                

Age (months)                                                                                                                                                                                         
      1 – 24                                                        42(30.2)                                                97(69.8)                                                                                                                       
      25 – 59                                                      10(52.6)                                                 9(47.4)                                                       3.803                                                   0.149
      ≥60                                                              2(33.3)                                                  4(66.7)                                                                                                                        
Exclusive breastfeeding                                                                                                                                                                                                                                   
      Yes                                                             22 (40.0)                                               49 (60.0)                                                                                                                      
      No                                                              32 (34.4)                                               61 (65.6)                                                     0.214                                                   0.644
Maternal age (yrs)                                                                                                                                                                                                                                             
      20 – 30                                                      16 (23.9)                                               51 (76.1)                                                                                                                      
      31 – 40                                                      26 (38.2)                                               42 (61.8)                                                     5.257                                                   0.165
      41 – 50                                                      10 (38.5)                                               16 (61.5)                                                                                                                      
      >50                                                             2 (66.7)                                                 1 (33.3)                                                                                                                       
Maternal education                                                                                                                                                                                                                                            
      None/Primary                                           4 (17.4)                                                19 (82.6)                                                                                                                      
      Secondary                                               13 (25.5)                                               38 (74.5)                                                     6.520                                                  0.037*
      Tertiary                                                    37 (41.1)                                               53 (58.9)                                                                                                                      
Socioeconomic class                                                                                                                                                                                                                                         
      Lower                                                         5 (18.5)                                                22 (81.5)                                                                                                                      
      Middle                                                      19 (33.3)                                               38 (66.7)                                                      3.30                                                    0.226
      Upper                                                       30 (37.5)                                               50 (62.5)                                                                                                                      
Handwashing practice                                                                                                                                                                                                                                       
      Yes                                                            43 (32.1)                                               91 (67.9)                                                     0.233                                                   0.670
      No                                                             11 (36.7)                                               19 (63.3)                                                                                                                      
Day-care attendance                                                                                                                                                                                                                                          
      Yes                                                             27 (45.8)                                               32 (54.2)                                                     6.875                                                  0.009*
      No                                                              27 (25.7)                                               78 (74.3)                                                                                                                      
*p-value < 0.05.
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ing in inadequate nutrient intake. Recurrence can thus result in
impaired nutrition, stunted growth, and malnutrition. There is a
well-established link between diarrhoea and childhood stunting. A
20-year series of cohort studies found that the likelihood of stunt-
ing is directly proportional to both the cumulative incidence and
the longitudinal prevalence of diarrhoea, with each five episodes
increasing the odds of being stunted by the age of two by 13%.23

The duration and severity of diarrhoea influence the outcome
of diarrhoeal diseases. Infectious diarrhoea is classified as acute or
persistent based on its duration. Persistent diarrhoea is defined as
lasting 14 days or more and is associated with an increased risk of
malnutrition and mortality. 5.5% of the participants in this study
had persistent diarrhoea. Age, previous episodes of diarrhoea, mal-
nutrition, and feeding pattern are all factors that have been linked
to an increased risk of persistent diarrhoea. These factors, however,
were not considered in this study.

The case fatality rate of 2.4% in this study is comparable to the
2.0% fatality rate reported in the Global Enteric Multicentre Study
(GEMS), which included children aged 0-59 months with moder-
ate to severe diarrhoea in seven African and Asian countries.24,25 A
higher prevalence of 14.1% was reported in a study from
Mauritania. Early presentation to the hospital, as demonstrated by
a mean duration of diarrhoea of 3.63 days prior to presentation,
ensures prompt management and a lower risk of death.
Furthermore, in the Mauritania study, poor quality of health care,
poor hygiene and sanitation, and presentation of complicated cases
were reported as possible factors accounting for increased mortal-
ity. The association of diarrhoeal death with lower socioeconomic
class of study participants is not surprising. A high burden of diar-
rhoeal diseases has been linked to a lack of access to urgent health
care, a lack of safe water and sanitation, and a low income. The
risk of dying from diarrhoeal diseases increases when appropriate
treatment is delayed, and children from low-income households
are especially vulnerable.26 Children from low-income households
are more likely to become malnourished, and malnutrition has
been linked to an increase in diarrhoeal mortality.

In this study, diarrheal death was also linked to severe dehydra-
tion and a daily stool frequency of seven or more. Death from diar-
rhoeal diseases has been attributed primarily to fluid and elec-
trolyte loss, resulting in dehydration and electrolyte imbalance.
During diarrhoeal episodes, the volume and frequency of stools are
important determinants of hydration status. It is not surprising,
then, that there was a link between death as a result of the disease
and the passage of stools seven or more times per day. This also
explains why all of the deceased children were severely dehydrat-
ed. This study found an unexpected link between repeated episodes
of diarrhoea and higher maternal educational status. Higher mater-
nal educational status has been associated with a lower risk of diar-
rhoeal recurrence.27 Diarrhoea recurrence is associated with fac-
tors such as malnutrition, poor sanitation and hygienic practices,
and limited access to health care services such as vaccination, all
of which are expected to be more prevalent, but not always so, in
mothers with a lower educational background. A possible explana-
tion for our findings is a dissociation between knowledge and prac-
tice of hand washing, which invariably results in poor hand wash-
ing practices and an increased risk of diarrhoea.28 Additionally,
highly educated mothers are more likely to be engaged in different
occupations, which may necessitate the use of house help and day
care centers in the care of their children. This is supported by the
findings of Barros et al.,29 who discovered that use of day care cen-
ters was more prevalent in mothers with higher educational status,
and the risk of diarrhoea was significantly higher in children cared
for in day care centers than in children cared for at home. This risk

was linked to the group care provided to children in day care cen-
ters. This study also found a statistically significant link between
recurrent diarrhoea and day care center attendance. In the setting
of day care centres the occurrence of diarrhoea in a child poses a
risk of infection to other children due to transfer of pathogenic
organisms from the carers attending to the sick child or from con-
tact with contaminated surfaces. The transmission of organisms
within children can raise the risk of recurrence.

Conclusions
The prevalence of admission for diarrhoeal diseases is low, as

is the case fatality rate. Stool frequency, hydration status, and
socioeconomic class were all significant predictors of fatal diar-
rhoea outcomes. Recurrent episodes of diarrhoea were significant-
ly associated with maternal education and attendance at day care
centers. To reduce death from diarrhoea diseases, children with
high stool frequency and severe dehydration should be rehydrated
promptly and adequately. To prevent recurring diarrhoea in chil-
dren, day-care facilities should be monitored for proper hygiene.
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