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ABSTRACT

Introduction: Shigella dysenteriae infection (dysentery) is endemic in developing
countries. In Uganda, dysentery is a priority disease for surveillance, however, there is
a paucity of data on its magnitude and distribution. We used surveillance data to
describe dysentery cases in Uganda, 2014-2018. Methods: We extracted dysentery
surveillance data for 2014-2018 from the national Health Management Information
System (HMIS) database. The HMIS defines suspected dysentery as diarrhea with
visible blood. Confirmed dysentery is a suspected case with Shigella dysenteriae type 1
cultured from stool. We evaluated incidence by age, sex, and district over the study
period. Results: Between 2014-2018, Uganda reported 415,337 suspected dysentery
cases, of which 52,549 (13%) were laboratory confirmed. From 2014 to 2018, the
annual incidence of suspected cases declined from 29/10,000 to 16/10,000 (p=0.001),
while the proportion of cases with laboratory confirmation increased from 6.1% to
29%. Across all years, children under five years were most affected, and females were
more affected than males. Confirmed Shigella dysentery coincided with rainy seasons,
with annual surges during the rainy seasons of March, July, and late September-
December. Karamoja sub-region in Northern Uganda consistently reported the highest
annual incidence of suspected dysentery (annual incidence 41 to 219/10,000).
Conclusion: During 2014-2018, annual incidence of suspected dysentery in Uganda
declined while proportion of cases confirmed increased; disease peaks occurred during
rainy seasons. We recommend that Ministry of Health investigates the specific risk
factors for dysentery during rainy seasons to inform prevention measures and identifies
approaches to improve laboratory confirmation capacity.

KEYWORDS: Dysentery, Surveillance, Uganda

“CORRESPONDING AUTHOR

Maureen Nabatanzi, Uganda Public Health
Fellowship Program, Ministry of Health,
Kampala, Uganda. mnabatanzi@musph.ac.ug

RECEIVED
05/01/2021

ACCEPTED
18/10/2022

PUBLISHED
15/11/2022

LINK

https://www.afenet-
journal.net/content/article/5/22/full/

© Maureen Nabatanzi et al Journal of
Interventional Epidemiology and Public Health
(ISSN: 2664-2824). This is an Open Access article
distributed under the terms of the Creative
Commons Attribution International 4.0

License (https://creativecommons.org/licenses/b
y/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

CITATION

Maureen Nabatanzi et al . Epidemiology of
Dysentery, Uganda, 2014-2018. Journal of
Interventional Epidemiology and Public Health.
2022 November;5(4):3

DOI: https://doi.org/10.37432 /jieph.2022.5.4.70

Volume 5 Issue 4 (November 2022)

’AFENET



https://www.afenet-journal.net/content/article/5/22/full/
https://www.afenet-journal.net/content/article/5/22/full/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.37432/jieph.2022.5.4.70

Introduction

Methods

Dysentery is a syndrome characterized by diarrhea with
visible blood and mucous. It is endemic in developing
countries and overcrowded settings with unsafe water and
poor sanitation [1, 2]. Among the very young and the
elderly, the case-fatality rate may approach 20%,
primarily due to severe dehydration [2]. According to a
global foodborne disease burden report by the World
Health Organization (WHO), more than 51 million cases
of dysentery were reported in 2010. In the WHO Africa
Sub-region (East), in which Uganda lies, dysentery
contributes to 13% of all foodborne diseases [3].

Shigella dysenteriae is an acute bacterial disease that is the
most common cause of dysentery. It is characterized by
diarrhea accompanied by fever, nausea, vomiting, and
cramps, referred to as shigellosis. Blood and mucous in
the diarrhea are a result of microorganisms” invasion and
destruction of cells lining the small intestine and colon [4].
However, dysentery can be caused by many different
organisms beyond Shigella spp., including
enterohemorrhagic Escherichia coli serotype
O157:H7, Campylobacter jejuni, enteroinvasive E. coli,
Salmonella spp., and Entamoeba histolytica [5)]. Shigella spp.
is divided into four serogroups with multiple serotypes: A
(S. dysenteriae, 15 serotypes, the primary cause of
dysentery); and B (S. flexneri, 8 serotypes), C (S. boydii, 19
serotypes), and D (S. sonnei, 1 serotype), all of which cause
dysentery much less frequently than S. dysenteriae serotype
1 [1,4)]. Shigella dysenteriae serotype 1 (Group A) is
transmitted through the fecal-oral route and produces
Shigatoxin type 1, which is believed to be responsible for
the severity of symptoms associated with infection [4].
Infected persons develop disease in 1-3 days after
infection, with mild and asymptomatic infections being
self-limiting and lasting an average of four to seven days.
Symptomatic or asymptomatic persons may spread
infection to others through direct fecal oral-transmission,
or when they contaminate food, water, fomites (utensils,
toys, and clothes) after failing to wash hands thoroughly
after defecation [6, 7].

Due to its epidemic potential, Integrated Disease
Surveillance and Response (IDSR) guidelines list
dysentery as a priority disease for surveillance [8].
However, the trends and distribution of dysentery among
sub-population groups and regions in Uganda are not well
documented. We described dysentery cases in Uganda
from 2014 to 2018 using surveillance data, with the
objectives of informing planning, control, and prevention
measures.

Study setting

Uganda is an East African country of approximately 44
million persons [9]. Uganda is divided into four
administrative regions and 11 sub-regions as follows:
Northern region (Karamoja, West Nile, Acholi, and
Lango), Western region (Western and South Western),
Eastern region (Teso, Elgon and East Central), and
Central region (Central 1 and Central 2). The sub-regions
are further divided into districts. Uganda was divided into
112 districts in 2014, 128 districts in 2015, and 135
districts in 2019. According to Uganda’s 2016 National
Household Survey, 22% of households lacked access to
improved water sources (those that are protected from
outside contamination, such as piped water); while 7% of
households practiced open defecation [10].

Study design

We analyzed routinely-collected surveillance data
reported through the Health Management Information
System (HMIS) of the MoH from 2014 to 2018.

The dysentery surveillance system

According to the HMIS, a suspected case is a person with
diarrhea with visible blood in stool. A confirmed case is a
suspected case with stool culture-positive for Shigella
dysenteriae type 1. At all health facility outpatient and
inpatient departments, standardized HMIS data
collection tools are used to record suspected and
confirmed cases. Weekly data on suspected dysentery
cases are recorded in the health unit weekly
epidemiological form, ‘HMIS 033b’;. Monthly data on
laboratory  confirmed Shigella dysentery  cases are
recorded in the health unit outpatient monthly report
form, ‘HMIS 105’. Health workers send these data to their
district biostatisticians, who then upload it into the
national electronic HMIS database, called the District
Health Information System version 2 (DHIS2) [8]. The
proportion of health facilities that report suspected
dysentery weekly, monthly and annually is tracked by
DHIS2 and computed as district and national reporting
rates for HMIS 033b. In DHIS2, reporting rate is
computed as the number of health facilities in Uganda
that reported on suspected dysentery in a given period out
of the total number of health facilities in Uganda expected
to report on suspected dysentery in the same period of
time.

Data abstraction

In DHIS2, we downloaded ‘HMIS 033b’ weekly
suspected dysentery case counts organized by district, age-
group and sex for the years 2014 to 2018. Similarly, in
DHIS2, we downloaded ‘HMIS 105 monthly
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confirmed Shigella dysentery case counts for the years
2014 to 2018. We also downloaded annual reporting rates
for the ‘HMIS 033b’ data from DHIS2 to describe the
reporting trends and compare with the estimated
incidence over time.

Data analysis

We analyzed data using Microsoft Excel 2019™ and
Epilnfo™ software version 7.2. We conducted descriptive
analysis of the dysentery cases by person, place, and time.
Age was categorized into 0 to 4 years, 5 to 59 years, and
60 years and above. As reporting of age data using these
categories did not begin until 2016, analysis of suspected
dysentery by age group in 2014 and 2015 was omitted
from the analysis. We used the age, sex, and district-
specific population census data as the denominators to
calculate specific incidence. Population data were
extracted from the 2014 National Population and
Housing Census which used a 3% annual growth rate to
calculate projections [9]. We plotted trends in incidence
of suspected dysentery, confirmed Shigella dysentery, and
national reporting rate and used logistic regression to test
the significance of observed trends at p<0.05. We
compared occurrence of suspected dysentery to Uganda’s
two rainy seasons, which occur during March-May and
September-December [11]. We used Quantum
Geographic Information System (QGIS™) software
version 3.4.8 to present the annual incidence of suspected
dysentery, and the proportion of suspected dysentery that
was confirmed as Shigella on maps.

Availability of supporting data

The datasets upon which our findings are based belong to
the Uganda Public Health Fellowship Program. For
confidentiality reasons the datasets are not publicly
available. However, the data sets can be availed upon
reasonable request from the corresponding author and
with permission from the Uganda Public Health
Fellowship Program.

Ethical consideration

This analysis used aggregated routine surveillance data
reported by health facilities for the Uganda MoH and
were used with permission of the MoH. The Office of the
Associate Director for Science, Centers for Global Health,
CDC, cleared this activity as not human subject research,
and its primary intent was public health practice or a
disease control activity. Accordingly, the CDC provided
a Non-Research  Determination under Project
Identification =~ number 0900f3eb819c0e4d. For
confidentiality and privacy, access to the MoH data bank
(DHIS2) requires a password. The surveillance data
extracted from DHIS2 were aggregated with no individual
patient identifiers and stored on a password protected
computer only accessible to the study team. Since
3 |Page number not for citation purposes

completion of the analysis in 2020, data were stored for
three years on a password protected computer before
destruction for security purposes.

Results

Incidence of dysentery, Uganda, 2014-2018

A total of 415,337 suspected cases of dysentery (54,549
confirmed Shigella; 13%) were reported from January
2014 to December 2018. Annual incidence of suspected
dysentery declined from 29/10,000 in 2014 to 16/10,000
in 2018 (p=0.001). Over the same period, there was an
increase in annual confirmed Shigella dysentery cases,
from 1.8/10,000 to 4.6/10,000 (p=0.001) Table 1.

There was a steady rise in annual national reporting of
suspected dysentery from 52% in 2014 to 81% in
2018 Figure 1. We observed annual surges in March, July
and late September-October Figure 2. The surges
coincided with Uganda’s two rainy seasons in March-
May and September - December. From 2016 to 2018,
children under five consistently had the highest incidence
of suspected dysentery (ranging from 32-38/10,000),
while persons aged 5-59 years consistently had the lowest
incidence (ranging from 12-17/10,000) Figure 3. Males
consistently had lower annual incidence of suspected
dysentery than females, although incidence decreased
across both sexes Figure 4.

The decline over time is clearly visible in the annual maps
of Uganda Figure 5. Northern Uganda’s sub-region of
Karamoja was consistently the most affected subregion,
with multiple districts reporting annual incidence of
suspected dysentery well above 40 per 10,000 people. The
Western and South Western sub-region districts were less
affected, typically having incidence of 40 per 10,000 or
lower. In 2014 and 2015, some districts in Karamoja had
incidence up to 219 per 10,000, and this region continued
to have high incidence of suspected dysentery throughout
the evaluation period. By 2018, nearly all districts in the
country were reporting incidence of 40 per 10,000 or
lower, except those in Karamoja.

Proportion and distribution of laboratory confirmed
Shigella dysentery cases by sub-region and year Uganda,
2014 to 2018

Nationally, confirmed cases increased as a proportion of
the total (suspected) cases, from 6.1% in 2014 to 29% in
2018 Table 1. The Northern sub-regions (West Nile,
Acholi, Karamoja and Lango) consistently reported the
lowest proportion of suspected cases with laboratory
confirmation (<20%) Figure 6. Western and South
Western sub-regions demonstrated increasing proportions
of suspected cases with laboratory confirmation, rising
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from 22% in 2014 to 45% in 2018. Sub-regions Central 1
and 2 consistently reported the highest percentage of
suspected cases that were laboratory-confirmed, rising
from 26% in 2014 to 65% in 2018 Figure 6.

Discussion

From 2014-2018, the annual incidence of suspected
dysentery declined significantly across Uganda, while the
proportion of cases that were laboratory-
confirmed Shigella increased. Females and young children
were most affected. Specific districts, especially those in
the north of Uganda, still appear to struggle with high
levels of dysentery and low rates of laboratory
confirmation.

Dysentery occurrence was seasonal, with surges that
coincided with Uganda’s rainy seasons. Rainfall, in
addition to temperature and relative humidity, can be a
predictor for dysentery and other diarrheal diseases,
particularly when there is flooding [12]. When
populations use unimproved water sources such as rivers,
ponds, or open wells, flooding may allow the entry of
infected feces, increasing the risk of dysentery [13, 14]. In
2016, approximately one quarter of Uganda’s households
used unimproved water sources [10]. Beyond the
provision of improved water sources, encouraging actions
such as chlorinating and boiling water for drinking and
proper use of toilets are known to reduce the impact of
diarrheal diseases [15]. Enhancing the use of these
approaches in Uganda could reduce the impact of a
variety of diarrheal diseases.

Northern regions in general, and particularly the
Karamoja sub-region, had both the highest rates of
dysentery and the lowest rates of laboratory confirmation
of suspected cases. The Karamoja sub-region is among the
poorest in Uganda, and has suffered from increasing
poverty in recent years even as national poverty levels
have declined [16]. Indeed, the population in this area
suffers not only from diarrheal diseases, but also food
insecurity and malnutrition [17, 18]. Despite an increase
in availability of safe water in recent years in this region
[10], sanitation is still extremely poor, with two-thirds of
households practicing open defecation [10]. Because of
the high rates of diarrheal diseases in this area, laboratory
confirmation may be particularly important to identify the
causative agents and design appropriate treatment and
preventive interventions.

Failure to obtain laboratory confirmation can lead to
misclassification and ineffective treatments [15].
Furthermore, laboratory confirmation of cases is
necessary to establish individual antimicrobial
susceptibility profiles, guide treatment regimens [15, 19],
and determine population antimicrobial resistance
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patterns [20]. Although Uganda established the National
Health Laboratory Services (NHLS) to coordinate
improvement of laboratory capacity; as of 2010, most
laboratories did not meet national requirements for
equipment, supplies, and skilled human resources [19].
Northern Uganda and specifically Karamoja sub-region
has struggled with civil disputes, remoteness, and poor
infrastructure that have adversely affected health service
delivery [21]. There is a need to identify approaches to
improve laboratory capacity and services in light of these
limitations, especially in Northern Uganda.

While other diarrheal diseases - notably, cholera [22-26] -
receive substantial attention in Uganda, to our knowledge
there have been no published analyses on the
epidemiology of dysentery in Uganda to date. The
spotlight on cholera has led to a national plan for cholera
control [27] and investigations to identify hotspot areas
and multiple subsequent interventions, including Oral
Cholera Vaccination (OCV) campaigns [25, 27]. Indeed,
despite a much higher burden of dysentery than of cholera
[25], no specific guidelines exist for dysentery prevention
in Uganda. Using findings from this analysis, the Ministry
of Health should intensify efforts to track, investigate, and
report on dysentery in Uganda, and can call attention and
prioritize resources for this under-recognized issue.

Limitations

This study relied on surveillance data routinely reported
from health facility level to national level, which may
have had reporting errors. However, MoH conducts
weekly verification exercises for the ‘HMIS 033b’ data to
reduce erroneous reports in the system. Descriptive
analysis for age was limited to three broad age categories
provided on the monthly outpatient form, ‘HMIS 105’
during 2016 - 2018. In 2020, the MoH revised HMIS 105
to include more specific age groups. Future studies should
consider descriptive analysis of dysentery using specific
age categories to inform age appropriate interventions.
The suspect case definition for dysentery used included all
persons presenting with bloody diarrhea while the
confirmed case definition was stool culture-positive
for Shigella dysenteriae type 1. This could have introduced
misclassification bias since bloody diarrhea is also a
symptom of dysentery caused by other Shigella
dysenteriae types and non-bacterial organisms. Prospective
studies on burden of dysentery in Uganda should include
other bloody diarrhea causing organisms. Although
population-based data studies may be liable to
misclassification, this analysis describes dysentery
occurrence; knowledge of which was inadequate in
Uganda.
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Conclusion

Although suspected dysentery in Uganda has declined,
females, children under five and the Karamoja sub-region
continue to be highly affected. In addition, the proportion
of suspected dysentery cases that are laboratory confirmed
remains low in Uganda. Occurrence of dysentery tends to
be seasonal, coinciding with Uganda's rainy seasons. Risk
factors for dysentery in Uganda especially during the rainy
seasons should be further investigated, and the capacity to
conduct laboratory confirmation improved.
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age group, Uganda, 2016 to 2018

Figure 4: Trend of incidence of suspected dysentery by sex
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were laboratory-confirmed Shigella, by sub-region in
Uganda, 2014-2018
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Table 1: Suspected and laboratory-confirmed Shigella dysentery cases in Uganda, 2014 - 2018
Year Population | Suspected Annual incidence | % of suspected Annual incidence
dysentery cases | of suspected (per | cases that were of confirmed (per
10,000) laboratory- 10,000)
confirmed Shigella
2014 34,634,650 | 99,243 29 6.1 1.8
2015 35,502,100 | 99,731 28 59 1.7
2016 36,652,700 | 78,830 22 13 2.7
2017 37,838,900 | 74,513 20 17 3.3
2018 39,059,000 | 63,020 16 29 4.6
Overall | - 415,337 - 13 -
Incidence Reporting rare (%)
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Figure 1: Trends in national incidence and reporting rate of suspected dysentery in Uganda, 2014 — 2018
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Figure 2: Suspected dysentery cases by month in Uganda, 2014-2018
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Figure 3: Trend of incidence of suspected dysentery by age group, Uganda, 2016 to 2018
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Figure 4: Trend of incidence of suspected dysentery by sex in Uganda, 2014 to 2018
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Figure 5: Trend of incidence of suspected dysentery by district in Uganda, 2014 to 2018
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Figure 6: Percentage of suspected dysentery cases that were laboratory-confirmed Shigella, by sub-region in Uganda,
2014-2018

11 | Page number not for citation purposes



