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Abstract 

Diarrhoeal diseases are a public health concern and constitute about 5% of all main causes of out-

patient department visits in the city of Bulawayo. We conducted a dataset analysis of diarrhoeal 

diseases to determine how the trends have varied over the years. A descriptive cross-sectional study 

based on an electronic database for diarrhoeal diseases (2007-2012) was conducted. Data was 

collected using compilation forms and checklists, then analysed using Microsoft Excel. Three key 

informants were interviewed. The formula, (Mean + 1.5SD), was used to calculate thresholds for bloody 

diarrhoea. There were more watery than bloody diarrhoeal cases throughout the review period, with 

2008 having the highest number of such cases under 5. In Northern Suburbs, there was a general 

decrease in both types of diarrhoea cases in both age groups (<5 and >5)  whilst in Emakhandeni; 

there was an increase in bloody diarrhoea incidence after 2009. The incidence rate for bloody 

diarrhoea was higher for females throughout. There was an increase in the number of stool specimens 

collected for examination between 2008 and 2012. Overall, there was a decrease in the incidence of 

diarrhoea in Bulawayo city, partly due to regular anti-diarrhoeal campaigns. Following the study, the 

following measures were implemented: Health education to improve hygienic practices; advocacy for 

improved water and sanitation in Cowdray Park; rotavirus vaccination for under-fives; maintenance 

of all records on diarrhoea and up to date thresholds in all clinics for use in monitoring diarrhoea. 

Keywords: City of Bulawayo, Diarrhoeal Trends, Zimbabwe.

Introduction 

Diarrhoea is the passage of three or more 

loose or liquid stools per day or more frequent 

passage than is normal for the individual. 

Frequent passing of formed stools is not 

diarrhoea, nor is the passing of loose, “pasty” 

stools by breastfed babies [1, 2]. Although most 

episodes of childhood diarrhoea are mild, acute 

cases can lead to significant fluid loss and 

dehydration, which might result in death or other 

severe consequences if fluids are not replaced at 

the first sign of diarrhoea [3]. Diarrhoea is a 

common symptom of gastrointestinal infections 

caused by a wide range of pathogens, including 

bacteria, viruses, and protozoa. The major 

bacterial pathogens include E Coli, Shigella, 

Campylobacter, and Salmonella, as well as 

Vibrio cholerae during epidemics [3]. The 

infectious organisms causing diarrhoea are 

transmitted from one individual to another via 

the faeco-oral route [4]. There are three clinical 

types of diarrhoea; acute watery diarrhoea, acute 

bloody diarrhoea, and persistent diarrhoea. 

Diarrhoeal disease is a leading cause of child 

morbidity and mortality in the world and mostly 

results from contaminated food and water 

sources. In children under five years of age, 

diarrhoeal disease is the second leading cause of 

death – second only to pneumonia [1]. In 2004 

the World Health Organisation pegged the 

burden of disease for diarrhoea in Zimbabwe at 

6700 deaths per year [5]. In 2010, about 8% of 

all causes of deaths in children under the age of 

five years were due to diarrhoea [6]. 
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In the City of Bulawayo, diarrhoeal diseases 

are one of the major causes of Out-Patients 

Department (OPD) attendances and constitute 

about 5% of all main causes of OPD visits. They 

occur mostly among children below five years 

[7]. Information about diarrhoeal cases is 

collected weekly and compiled by the Health 

Information Office. The dataset was originally 

intended for the detection of outbreaks and 

planning purposes. The key variables captured 

by the dataset are a type of diarrhoea (bloody or 

watery), the age of the patient, and the reporting 

clinic. Surveillance for diarrhoea is essential to 

monitor the disease and be able to detect 

outbreaks [8]. 

Diarrhoeal diseases are of public health 

concern in the city of Bulawayo, especially in the 

Emakhandeni division. The incidence rate for 

the first quarter of 2012 for Northern Suburbs 

was 2.8 per 1000 population, for Nkulumane 4 

per 1000 population, for Emakhandeni 4.9 per 

1000 population, and for Bulawayo City 4 per 

1000 population. We, therefore, conducted a 

dataset analysis of diarrhoeal diseases to 

determine how the trends have varied over the 

years. The study sought to describe diarrhoeal 

trends by time, place, and person; describe 

diarrhoeal diseases by type of diarrhoea; 

determine the trends in the proportion of stool 

samples collected for laboratory examination 

during the review period and to determine 

threshold levels for bloody diarrhoea. The 

findings of the study helped to plan interventions 

to prevent and control diarrhoea. 

Methods 

A descriptive cross-sectional study based on 

secondary data was conducted. The Electronic 

Database for diarrhoeal diseases at the Health 

Information Office, City of Bulawayo for the 

period 2007-2012 was used. All cases of 

diarrhoea regardless of the type seen at City of 

Bulawayo Clinics for the period January 2007 to 

December 2012 were included in the study. The 

study unit was a case of diarrhoea captured in the 

City of Bulawayo Clinics from January 2007 to 

December 2012. 

Convenience sampling of all diarrhoeal cases 

captured in the City of Bulawayo Clinics from 

January 2007 to December 2012 was done. 

Compilation forms and checklists were used 

to collect data. All the data was retrieved from 

the diarrhoeal diseases electronic database at the 

Health Information Unit, City of Bulawayo. 

Analysis of completed compilation forms from 

the health information department was done. 

Data were entered into Microsoft Excel 2007 

and analyzed to generate graphs. The Senior 

Health Promotion Officer, Divisional 

Environmental Health Officer, and 

Environmental Health Officer were interviewed 

to seek clarification of observed trends. 

Bloody diarrhoea data for five years (2008-

2012), was retrieved from the database. The 

formula (mean + 1.5SD), was used to calculate 

thresholds for bloody diarrhoea. Using 

Microsoft Excel, the bloody diarrhoea cases 

were listed from week 1 to week 52 for each 

year, excluding outbreak years (2008 and 2009). 

After that, the formula (mean + 1.5SD) was 

entered into Excel and used to generate figures 

for week 1 to week 52. After that, the third 

quartile Q3, was calculated for each week and a 

graph was generated. The (mean + 1.5SD) line 

became the action threshold, and Q3 line was the 

alert threshold. 

Permission to proceed was obtained from the 

Director of Health Services and the Health 

Studies Office. All collected data was kept 

confidential and anonymous with no indication 

of case names. Informed, signed written consent 

was sought from all key informants before 

interviews were done. 

Results 

Figure 1 shows the incidence of watery and 

bloody diarrhoea in the city of Bulawayo. 
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Figure 1. Trends in Diarrhoeal Diseases, City of Bulawayo, 2008-2012 

Watery diarrhoea diseases were more than 

bloody diarrhoea diseases for all the years under 

review. While the highest incidence rate of 8% 

for watery diarrhoea was experienced in 2008, 

1% of bloody diarrhoea was experienced in the 

same year. Although watery diarrhoea was lower 

in children under five years of age in 2008, this 

changed in 2009. Watery diarrhoea in this age 

group increased up to 2010 and then stared 

decreasing again. In comparison, watery 

diarrhoea for those aged five years and above 

was highest in 2008 but showed a gradual 

decrease up to 2011. This is shown in Figure 2. 

 

Figure 2. Trends in Watery Diarrhoea by Age, City of Bulawayo, 2007-2012 

There was a general increase in bloody 

diarrhoea in children under five during the 

review period. In those aged 5 years and above, 

there was a sharp drop in bloody diarrhoeal cases 

in 2008, followed by a slight general increase up 

to 2012 - Figure 3.
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Figure 3. Trends in Bloody Diarrhoea by Age, City of Bulawayo, 2008-2012 

There was a general increase in the number of 

bloody diarrhoea cases for both sexes from 2007 

to 2010. After that, there was a slight increase in 

both sexes - Figure 4.

 

Figure 4. Trends in Watery Diarrhoea by Gender, City of Bulawayo, 2007-2012 

In Northern Suburbs, there was a sharp 

decline in the number of males and females with 

watery diarrhoea between 2007 and 2010. An 

increase was noted between 2010 and 2011, 

followed by a decrease between 2011 and 2012. 

The number of males and females with watery 

diarrhoea was similar throughout the review 

period. There was a general decrease in watery 

diarrhoea cases in both age groups during the 

review period. However, from 2007 to 2009, 

there were more cases aged 5 years and above 

compared to children under the age of five: A 

sharp decline in bloody diarrhoea cases was 

noted in the division between 2007 and 2009. 

After 2009, a slight increase in the number of 

cases was noted. There was a general decrease in 

bloody diarrhoea for both age groups during the 

review period. However, a notable sharp 

increase in those aged five years and above 

between 2007 and 2008 is worth mentioning. 

In Emakhandeni Division, there was a general 

decrease in the number of watery diarrhoeal 
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cases in both sexes during the review period. The 

number of males and females with watery 

diarrhoea was similar. There was a decrease in 

bloody diarrhoea incidence in the division 

between 2007 and 2009. After that, a slight 

increase was noted, in both males and females. 

The number of males and females with bloody 

diarrhoea was similar. There was a sharp 

increase in watery diarrhoea for both age groups 

between 2007 and 2009. After that, a sustained 

decrease was noted in children less than five 

years, whilst an increase was noted in those aged 

five years and above between 2010 and 2011. 

There was a sharp decrease in bloody diarrhoea 

in both age groups between 2007 and 2009. 

After 2010, there was an increase in bloody 

diarrhoea in both age groups, although the rate 

of increase was higher in children less than 5 

years compared to those aged 5 years and above. 

In Nkulumane, a sharp decrease in watery 

diarrhoea was noted between 2007 and 2010. 

After 2010, a decrease followed by a slight 

increase was noted in males. On the other hand, 

an increase followed by a decrease was noted in 

females. The number of males and females with 

watery diarrhoea was similar. There was a 

gradual decrease in bloody diarrhoea from 2007 

to 2010. Between 2010 and 2012, a sharp 

increase was noted in both males and females. 

However, the incidence rate was higher for 

females throughout the period under review. 

Between 2007 and 2008, there was a slight 

increase in watery diarrhoea in those aged 5 

years and above compared to a slight decrease in 

children less than five during the same period. 

Between 2008 and 2010, a very sharp decrease 

in watery diarrhoea was noted in those aged 5 

years and above, compared to a slight increase in 

children less than 5 between 2008 and 2009, 

followed by a sharp decrease between 2009 and 

2010. Bloody diarrhoeal trends by age were also 

assessed in Nkulumane Division. A gradual 

decrease in bloody diarhoea was noted between 

2007 and 2010 in children less than five years of 

age. For those aged 5 years and above, there was 

a sharp decline in bloody diarrhoea between 

2007 and 2009. Between 2010 and 2012, a sharp 

increase in bloody diarrhoea was noted in both 

age groups, as shown by Figure 5.

 

Figure 5. Trends in Bloody Diarrhoea by Age, Nkulumane, 2007-2012

Trends in watery and bloody diarrhoea for all 

divisions, as well as the total for the whole city, 

were also compared as shown by Figures 6 and 

7.
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Figure 6. Trends in Watery Diarrhoea by Division, City of Bulawayo, 2007-2013 

 

Figure 7. Trends in Bloody Diarrhoea by Division, City of Bulawayo, 2007-2013 

Overall, Northern Suburbs Division had the 

lowest incidence of watery diarrhoea throughout 

the whole review period, whilst Nkulumane had 

the highest between 2007 and 2009. After 2009, 

Emakhandeni had the highest incidence up to 

2012. Northern Suburbs had the lowest 

incidence of bloody diarrhoea, whilst 

Emakhandeni had the highest throughout the 

review period. 

Concerning collection of stool specimens for 

examination at the Mpilo microbiology 

laboratory, there was an increase in the number 

of diarrhoeal stools specimens collected between 

2008 and 2012. Threshold levels for bloody 

diarrhoea for all the clinics in the city were also 

calculated. This is shown in Figures 8 and 9 

respectively.
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Figure 8. Proportion of Stool Samples Collected for Laboratory Investigation, City of Bulawayo, 2007-2012 

*Information for 2007 was missing in some 

clinics, and hence 2007 was excluded. The zero 

indicates missing data. 

 

Figure 9. Threshold Levels for Bloody Diarrhoea, City of Bulawayo, 2013 

Discussion 

In Bulawayo City, there were more watery 

diarrhoea cases than bloody diarrhoea cases 

throughout the review period. This is because 

out of the three known types of diarrhoea; watery 

diarrhoea, acute bloody diarrhoea, and persistent 

diarrhoea; watery diarrhoea is the most common, 

especially in children less than five years [4]. In 

addition, being HIV (Human Immune Virus) 

positive is a risk factor for persistent watery 

diarrhoea. In Bulawayo, the HIV prevalence is 

19%, the second-highest in the country after 

Matabeleland South. HIV infection may be 

contributing to the higher incidence of watery 

diarrhoea in the city [9]. 

The highest incidence of both watery and 

bloody diarrhoea in the city occurred in the year 

2008. During the period November 2008 to 

March 2009, Bulawayo city, like all other 

provinces in the country, experienced a cholera 

outbreak. The cholera outbreak was preceded by 

a sudden increase in the number of diarrhoeal 

cases in the city. The cholera outbreak happened 

at a time when the city was experiencing 

7



 

problems with water, sewage reticulation, and 

similar findings were made in other countries 

[10, 11]. A total of 444 cholera cases were seen 

during the outbreak, and 17 deaths occurred. 

Due to being prepared, the city managed to 

prevent local transmission effectively and 

managed to control the outbreak on time. 

An increase in watery diarrhoea was noted in 

the city between 2009 and 2010. During this 

period, the number of children less than five 

years with watery diarrhoea was higher than for 

those aged 5 years and above. This could be due 

to the increase in watery diarrhoea in children 

less than five attributed to rotavirus infection, 

especially during the winter season. Rotavirus is 

the most important cause of severe gastro 

enteritis in infants and young children 

worldwide. This finding is consistent with 

Coertese and other studies, who reported that 

rotavirus causes approximately half a million 

deaths each year among children less than five 

years, with more than 80% of these deaths 

occurring in developing countries, including 

Zimbabwe [12, 13, 14, 15]. 

An increase was noted in the number of males 

with watery diarrhoea between 2010 and 2012. 

Since the prevalence of HIV among men 

reported by the ZDHS (Zimbabwe Demographic 

and Health Survey) 2010-2011(21.1 for females 

against 16.5 for males), is lower than that for 

females, HIV infection is not responsible for this 

discrepancy [9, 16]. The difference in numbers 

by gender could be related to the hygienic 

practices of these two groups. It is possible that 

males were not practicing good hygiene like 

washing hands before eating or eating unclean 

food at the workplace during the day. In 

addition, since females are the ones who usually 

frequent health facilities in the city, they are 

more likely than males to receive health 

education on how to prevent diarrhoea. 

However, the increase might reflect an increase 

in the health-seeking behaviour of males after 

community anti-diarrhoeal campaigns were held 

in the city. 

There was a sharp drop in the number of 

bloody diarrhoea cases in those aged 5 years and 

above between 2008 and 2009. This could be 

attributed to anti-diarrhoeal campaigns which 

were held in the city every year. The campaigns 

were done with the aim to reduce diarrhoeal 

cases in the city through health education on 

hygiene, water storage, and prevention. These 

were spearheaded by the environmental health 

branch [7]. Similar trends were noted in all 

divisions in the city. 

In Northern Suburbs Division, more cases in 

those aged 5 years and above were seen between 

2007 and 2009, compared to children less than 5. 

This may be attributed to the cholera outbreak, 

which mainly affected adults during that period. 

There was no difference in the number of watery 

and bloody diarrhoea cases for both sexes. In 

Emakhandeni Division, there were more cases 

aged 5 years and above with bloody diarrhoea 

between 2007 and 2009. 

This coincides with the cholera epidemic 

period and might explain the observation. This 

was followed by an increase in bloody diarrhoea 

in children under five years. This increase might 

have been exacerbated by the water situation in 

the city, as the city was facing water and sewage 

reticulation challenges [10, 11]. This might also 

have to do with the unhygienic environment the 

children lived in as well as poverty. This is 

consistent with [4], who reported that there is a 

strong relationship between poverty, an 

unhygienic environment, and the number and 

severity of diarrhoeal episodes, especially in 

children less than five years. The authors stated 

that poverty is associated with poor housing, 

crowding, dirty floors, and lack of access to 

sufficient clean water or to sanitary disposal of 

faecal waste. 

In Nkulumane Division, the incidence of 

bloody diarrhoea in females was higher than that 

in males from 2007 to 2012. This difference 

could be attributed to the better health-seeking 

behaviour that is practiced by females in the 

division. Even when they are sick, males may 
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not be attending the clinic for treatment as long 

as they think the disease is not very severe. This 

leads to under-reporting of bloody diarrhoea in 

males. 

Northern Suburbs division had the lowest 

incidence of both watery and bloody diarrhoea. 

This may be due to the economic status of the 

division residents. In Northern Suburbs, it is 

where the eastern suburbs in the city are found. 

These are low-density suburbs where the 

majority of affluent people live. The type of 

housing and general environment is better 

compared to the high-density suburbs where 

there might be overcrowding and burst sewers. 

In addition, people who live in this area might be 

eating a balanced diet compared to those in high-

density areas, leading to a stronger immunity 

system. This finding is supported by Keusch 

Mathan, and others who reported that 

improvement in economic status, water supply, 

and environmental sanitation would greatly 

reduce the significance of diarrhoea as a public 

health problem [4, 10, 11, 17]. 

Emakhandeni Division had the highest 

incidence of bloody diarrhoea throughout the 

review period. This could be due partly to the 

presence of housing settlements without water 

supply in the division. Due to a shortage of clean 

water, residents might have been drinking 

contaminated water from open wells and 

boreholes in the area. In addition, due to the 

absence of piped water in such settlements, 

residents were resorting to defecating in the open 

since water to flush was not available. [4, 18, 19, 

20]. 

There was an increase in the number of stool 

specimens collected for laboratory investigation 

between 2008 and 2012, probably due to follow 

up of clinics to do so. Data on stool specimens 

collected for 2007 was not available in some 

clinics. Data on bloody diarrhoea cases by week 

was not complete for the year 2007. Hence 2007 

bloody diarrhoea data by week was not included 

in the calculation of the thresholds. However, 

data for the rest of the study years was available 

and of good quality. 

Conclusion 

Overall, there was a decrease in the incidence 

of both watery and bloody diarrhoea in the city, 

probably due to anti-diarrhoeal campaigns 

which are done regularly. Emakhandeni 

experienced the highest incidence of diarrhoea 

throughout the review period. More watery than 

bloody diarrhoea cases occurred in the city. An 

increase in the number of stool specimens 

collected for laboratory investigation was 

recorded. We recommended; Health education 

in clinics and the community to improve 

hygienic practices; Advocacy for improved 

water and sanitation in Emakhandeni, especially 

in Cowdray Park; Periodic campaigns in 

Emakhandeni on water safety and proper 

sanitation; Rotavirus vaccination for under-

fives; Campaigns to improve health-seeking 

behaviour in Nkulumane; Updating of 

thresholds in all clinics for use in monitoring 

diarrhoea and for clinics to keep all records on 

diarrhoea. 
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