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Abstract

Introduction: In western Kenya, around Lake Victoria basin, diarrhoea is generally common among adults due to the high prevalence of immune-
compromised persons.

Objective: To assess seasonal diarrhoea cases in flood prone Chiga ward Lake Victoria basin, Kenya between 2012 to 2016.

Method: Health records of clinically-diagnosed and treated diarrhoea cases in the period between 2012 to 2016 were extracted from the registers
at Chiga Health Centre and then stored electronically in an excel format. Monthly average rainfall in millimeters for the period of 2012 to 2016 was
collected from TuTiempo.net for the Lake Victoria basin. Data transformation and analysis for health records and rainfall data were performed using
R software (version 3.4.2).

Result: A total of 774 cases of diarrhoea were treated at Chiga Health Centre between 2012 and 2016. More than two-third (67.3%) of the cases
were adults (> 18 years) with a standard deviation of (16.52) and (IQR: 25.0-49.0). followed by older children (> 5 years) with (SD=1.94) and (IQR:
7.0-10.0). Adults reported high cases of diarrhoea compared to older children across all the years from 2012 to 2016; this implies that adolescent
group reported low cases of diarrhoea. More than half (59.9%) of the cases were females while 40.1% were males. Percentage distribution of the
treated cases followed a seasonal pattern with peaks being observed from quarter two and quarter four of each year.

Conclusion: From the findings of this study, age and seasonality are key epidemiological variables for the prevention and control of a seasonal
outbreak of diarrhoea. Provision of portable clean water to the households may reduce the prevalence of diarrhoea, especially among residents in
Chiga ward.
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period between 2012 to 2016 with the aim of informing policy on
prevention and control of diarrhoea in the region.

Introduction

Diarrhoea is a symptom of infections caused by a host of bacterial,

viral and parasitic organisms, most of which are spread by feces-
contaminated water. Rotavirus and Escherichia coli are the two most
common etiological agents of moderate-to-severe diarrhoea in
low-income countries [1]. In western Kenya, diarrhoea is generally
common among adults due to the high prevalence of immune-
compromised persons [2] Chiga ward in the Lake Victoria basin,
western Kenya experience prolonged drought during the year and
short periods of widespread flooding. Projects show that the Lake
Victoria basin will continue to experience flooding in the future
due to climate change and induced rainfall patterns. We performed
an epidemiological assessment of seasonal diarrhoea cases in flood
prone Chiga ward in the Lake Victoria Basin (LVB), Kenya for the

Materials and Methods

Chiga health center is located in Kisumu County on the edge of
Lake Victoria, Kenya. The area lies between longitudes of 42°50E and
43°20E and latitudes 9°40N and 12°30N. The health center serves a
population of over ten thousand residents. The main occupation
of the residents is mainly fishing and subsistence farming. Data for
diarrhoea cases were extracted from medical records. Data collected
showed all the demographics of the patient in addition to their place of
origin. The data was mainly on diarrhoea cases diagnosed and treated
by the resident clinical officers at the Chiga Health Center in the
period between 2012 to 2016. Monthly average rainfall (millimeters)
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per month for the Lake Victoria basin for the period 2012 to 2016 was
collected from TuTiempo.net.

Ethical approval to conduct the study was obtained from the
Jaramogi Oginga Odinga Teaching and Referral Hospital Ethical
Review Committee.

Data management and analysis

The extracted data was stored electronically in an excel format. Data
transformation and analysis for health records and rainfall data were
performed using R software (version 3.4.2) to generate descriptive
epidemiological information. Fisher exact test was used to show a
significant relationship between the age group of the subjects and
period of the event.

Results

There were 774 confirmed diarrhoea cases at Chiga Health
Centre between 2012 and 2016. More than two-thirds (67.3%) of the
diarrhoea cases were adults (> 18 years) followed by older children (>5
years). The mean age for adults’ patients was 38.7 years old, Standard
Deviation (SD) of 6.52 and the median age was 35.0 years, Inter-
Quartile Range (IQR) of 25.0-49.0. In addition, the mean age for older
children was 8.7 years (SD=1.94) and the median age was 9 years, IQR
(7.0-10.0). For the adolescent group (= 14 years) the mean age was
15.2 years (SD=1.54), median age of 15years, IQR (14.0-17.0). Over
half (59.9%) of the patients were females compared to 40.1% who were
males (Table 1).

The patient information was retrieved from the health records
where we could find the name, age, sex and place of origin. These
records did not include children under five years since such data
are captured elsewhere at the Maternal and Child Clinic (MCH).

Table 1: Demographic information.

Diarrhoea was high among adults (n=521), followed by older children
(174), and diarrhoea among adolescents was low (79) cases as shown
in table 1 below.

The data was also analyzed per quarter and percentage distribution
for diarrhoea cases was calculated quarterly across age groups for all
the years between 2012 and 2016 (Table 2).

Adults reported high cases of diarrhoea compared to older children
across all the years from 2012 to 2016; this implies that the adolescent
group reported low cases of diarrhoea. There was a significant
relationship between the age group of the subjects and period of the
event in the year 2016 (p<0.05). However, the rest of the years had
an insignificant relationship between age group and the period of the
event.

Table 3 shows descriptive statistics of rainfall in millimeters from
the year 2012 to 2016. The year 2012 recorded the highest average
amount of rainfall (median=379.6 mm, IQR=199.0-559.7) compared
to the rest while the least average amount of rainfall was reported in
the year 2016 (median=26.3 mm, IQR=3.1-121.4).

Epidemiological Seasonality of Diarrhoea

Figures 1-5 shows a five-year trend analysis of diarrhoea and rainfall.
The year 2012 rainfall and diarrhoea cases were high in the second
quarter of the year and the same was experienced in the year 2013. In
the year 2014 and 2016, the number of diarrhoea cases increased in the
third quarter of the year. The year 2015 showed high diarrhoea cases in
the second quarter and the fourth quarter.

As the rainfall level increases diarrhoea level also increases across
the study period especially for the adults followed by the older children.

N Percent Mean age SD Median IQR

Age
Older children 174 0.225 1.94 9 7.0-10.0
Adolescent 79 0.102 15.2 1.54 15 14.0-17.0
Adult 521 0.673 38.7 6.52 35 25.0-49.0
Sex
Female 464 59.9
Male 310 40.1
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Figure 1: Quarterly rainfall and reported diarrhoea cases in Chiga Figure 2: Quarterly rainfall and reported diarrhea cases in Chiga Health
Health Centre in the year 2012. Centre in the year 2013.
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Figure 1 below shows an overlay graph of diarrhoea cases and
precipitation per quarter in the year 2012.

Figure 2 below shows an overlay graph of diarrhoea cases and
precipitation in the year 2013 presented per quarter.

Figure 3 below shows an overlay graph of diarrhoea cases and
precipitation in the year 2014 presented per quarter.

Figure 4 below shows an overlay graph of clinically confirmed
diarrhoea cases and precipitation against period for the year 2015.

Figure 5 below shows an overlay graph of clinically confirmed
diarrhoea cases and precipitation against period for the year 2016.

Discussion

In this current study, the highest incidence of diarrhoea was
observed among adults (= 18 years), followed by older children. A
similar picture was observed by [3] where the highest incidence was
observed among persons aged 18-39 years, followed by children.
However, these results differ with findings by [4] that found diarrhoea
higher among children (under five years) than adults. The quarterly
distribution of patients with diarrhoea across all the years (2012-2016)
was highest in the adult population compared to either older children
or adolescents. However, in the adolescents’ population, there were
lower quarterly distributions than the older children across almost all
the years between 2012 and 2016 except in quarter 3 of 2013, quarter
2 of 2014 and quarter 1 of 2016 where adolescents recorded higher
proportions of diarrhoea than the older children.

Table 3: Rainfall Distribution.

Year N Mean SD Median IQR
2012 12 379.3 225.51 376.9 199.0-559.7
2013 12 322.8 115.7 305.8 231.0-414.6
2014 12 252 67.25 222.1 214.0-290.1
2015 12 251.6 130.92 208.3 164.0-339.3
2016 12 62.2 91.72 26.3 3.1-121.4
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Figure 3: Quarterly rainfall and reported diarrhoea cases in Chiga
Health Centre for the year 2014.

Table 2: Quarterly distribution of diarrhoea cases per age group. g 0 700
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Note: ?p-values are based on Fisher’s exact test since 1 or more of the
cells had an expected frequency of five or less.

Figure 5: Quarterly rainfall and reported diarrhea cases in Chiga Health
Centre for the Year 2016.
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The present study examined the seasonal patterns of crude diarrhoea
disease counts at Chiga ward. Generally, the diarrhoea epidemiology
followed rainfall pattern. This observation agrees with findings by
[5]. Unlike the studies by [6], which revealed two annual diarrhoea
peaks, the current study detected only one peak. In the current study,
the diarrhoea incidence followed rainfall peaks, but no pattern was
observed between the quarterly peaks and diarrhoea incidence.
Observation of the cases shows that fewer cases were attended to
during dry season compared to the rainy season. This observation is
consistent with the findings of [7-9].

Conclusion

From the findings of the current study, age and seasonality are key
epidemiological variables for prevention and control of a seasonal
outbreak of diarrhoea in Chiga area.

Recommendations

The low prevalence in older children and adolescent seen in the
current study require an investigation which specifically compares the
proportions of the different population groups (children, adolescents,
adults) with the proportion of diarrhoea cases in these groups.
Provision of clean domestic water to the households may reduce the
prevalence of diarrhoea, among the residents of Chiga ward.
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