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Four-year retrospective survey of water, sanitation and hygiene associated diseases in Onitsha, Nigeria (2011-2014)
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Abstract: Ex-post-facto to research design was used to assess the occurrence of dysentery, diarrhea, typhoid and malaria in Onitsha, Nigeria within the period 2011-2014 using records available at four hospitals strategically located within the city. Responses from questionnaires and visual observations during on-the-spot check for practices of open defecation sources of water supply and waste disposal system in the city were used to substantiate information from the hospital records. Occurrences of the four diseases were very high in the city. Malaria had the highest occurrence (16,393 in 2011, 14,974 in 2012, 12,720 in 2013 and 12,193 in 2014). Typhoid fever had occurrence of 6,459 in 2011, 4,865 in 2012, 5,010 in 2013 and 5,061 in 2014. Diarrheal diseases recorded 5,194 in 2011 while dysentery occurrence was 1,143 in 2011, 1488 in 2012, 1,011 in 2013 and 1,123 in 2014. The occurrence of the four diseases in the area was found not to be dependent on season. Diarrhea was found to occur more among age group 0-4 years. Malaria showed slightly higher occurrence in females than males. There were evidence of bad environmental hygiene and sanitation practices in the city and these were thought to be responsible for the high prevalence of the diseases in the area.
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1. Introduction
Water in association with bad sanitation and poor environmental hygiene practices is known to be vehicle for the transmission of a number of human diseases. World Health Organization (WHO, 1996) estimated that up to 80% of ill-health in developing countries is water and sanitation related. Globally, diarrhea caused by inadequate drinking water, sanitation, and hand hygiene is responsible for an estimated 842,000 deaths every year, or approximately 2,300 people per day (Prüss-Ustün et al, 2014). Such water and hygiene related diseases include cholera (Caincross and Cliff, 1987; Adkins et al, 1987; Bompangue et al, 2011), diarrhea/ gastroenteritis (Germani et al, 1994; Okeke et al, 2003; Liu et al, 2012), typhoid and paratyphoid fever (Melloul and Hassani, 1999; Orji et al 2005; Buckle et al 2012; Arndt et al, 2014), amoebiasis, rotavirus diarrhoea, campylobacteriosis, schistosomiasis (Velasco et al, 1984; Zhao et al, 2001; Mbata et al, 2008; Franca-Botelho et al, 2011), malaria (Acholonu, 1984; Alnwick, 2001).
The state of water supply services, sanitation and environmental hygiene practices in Onitsha is deplorable despite the fact that so much wealth is generated from the thriving commercial activities in the city. Onitsha is the commercial nerve center of eastern Nigeria, especially Anambra State. It has a population of about one million and is located at co-ordinates approximately 6o 05’ N/6o 45’ E, disposing tropical climatological indices.
A report on the design of integrated waste management facility in Onitsha (FME, 2002) showed that Onitsha is a full fledge urban settlement (city), deposing one of the largest concentration of markets in west African sub- region with high prolific waste generation profile but lacks waste disposal facilities, and so has compounded environmental sanitation problems.
There are much intrinsic features that suggest obvious high prevalence of water sanitation and hygiene related diseases in Onitsha, but there are paucity of information from the literature that highlighted the degree of occurrence of such diseases in the area. This study was therefore designed to carry out a four year retrospective evaluation of the prevalence of water, sanitation and hygiene related diseases (2011-2014) in Onitsha.

2. Methodology
General Hospital Onitsha (government hospital), Boromeo Hospital (church-owned) and two private hospitals; Toronto Hospital and Idemili Hospital were used for the study. The choice of the hospitals was predicated on their strategic locations within the city, easy access to the public, and their rate of patronage by patients.
The number of in- and out-patients treated of any of the water, sanitation and hygiene related diseases at the designated hospitals within the period of 2011-2014 were obtained from the hospital records. The water and sanitation related diseases found in the hospital records include dysentery, diarrhea, typhoid fever and malaria. Cases of worm, amoebic and bacterial dysentery were simply recorded as dysentery while gastroenteritis and all diarrheal cases were recorded as diarrhea.
Records of each of the diseases from the four hospitals were added together to obtain the monthly and yearly occurrence of the respective diseases in the area. The monthly records of each of the diseases and their record with respect to age and sex were obtained. The monthly records were used to estimate the influence of season on occurrence of the disease using months of May to October as wet season, and months of November to April as dry season.
Structured questionnaires designed to elicit responses that would give information on sources of drinking water, sanitation practices, level of open defecation, common diseases in the area, how often they were treated of the diseases and where they are treated were administered to 500 households randomly within the study area.
Transect walk was conducted round some areas within the city to have on-the-spot check of practices of open defecation, sources of water supply and waste disposal points. Statistical analysis using analysis of variance (ANOVA) was used to check whether there was significant difference in occurrence of the diseases over the study years, age, sex and season.

3. Results and discussion
The occurrence of dysentery, diarrhea, typhoid fever and malaria in Onitsha for the period 2011-2014 is shown in Figure 1. The result showed high occurrence of the four diseases in the area over the period with malaria showing the highest occurrence. The results also showed a significant decrease in occurrence of malaria over the study period but no significant decrease in occurrence of the other three diseases.
Occurrence of the diseases with respect to age and sex is shown in Tables 1 and 2 respectively. The results showed that diarrhea occurred more among age group 0-14 years, with age group 0-1 showing the highest occurrence. Malaria showed high occurrence among all the age groups with slight reduction in age group 65-above. Typhoid fever occurred highest among age group 15-44.
Statistical analysis did not show significant difference in occurrence of any of the four diseases with respect to sex except malaria that showed slightly higher occurrence in females than males. Table 3 shows the influence of season on the occurrence of the four diseases. The result showed that wet and dry season did not have significant influence in the occurrence of the diseases over the period except malaria that recorded very slight higher occurrence in wet than in dry season in 2014 with the number of occurrence being 6,142 in wet season and 6,051 in dry season.
Occurrence of water, sanitation and hygiene-associated diseases with particular reference to dysentery, typhoid fever, diarrhea and malaria over the study period (2011-2014) was very high and showed neither a progressive increase nor decrease over the period. The high occurrence of the four diseases as recorded may not be surprising when the predisposing factors for each of the diseases in Onitsha are considered. For instance, municipal water supply services in Onitsha by the state water corporation has been moribund for over six years leaving the distribution of water in the city in the hands of water vendors/hawkers who obtain water from river Niger and few boreholes dug by wealthy individuals. The potability of water supplied by these water vendors/hawkers is better imagined especially as they use the same containers to fetch water from river Niger and the boreholes with regardless of the hygienic compromise. Onitsha has no properly planned waste disposal facilities, hence solid waste are dumped indiscriminately even in water ways and gutters/drains especially around Nwangene and Otumoye creek to the extent that foul smelling pools of stagnated water are found even around residential areas and gutters within the city. Result of the study showed that malaria had the highest occurrence over the study period. The result is expected since there are so much stagnant waters and other mosquito breeding habitats in the area. It is an established fact that malaria is spread through the bite of plasmodium-carrying Anopheles mosquito (Alnwick, 2001; FME, 2002; WHO, 1991).
The prevalence of mosquito breeding habitats throughout the year in Onitsha may explain why there was no significant difference in occurrence of malaria in the area between wet and dry season.
The slightly progressive decrease in occurrence of malaria over the four years (Fig. 1) is obviously not a function of improved environmental hygiene but a possible improvement in level of use of mosquito bite preventive measures (e.g. mosquito nets, repellants and insecticides) and possible increase in number of drug/chemist/pharmacy stores within the city which provide immediate across-the-counter anti-malaria drugs to people hence reducing the number of malaria patients that go to the hospital. 
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Figure 1. The occurrence of dysentery, diarrhea, typhoid fever and malaria in Onitsha for the period 2011-2014

Table 1. Age distribution of dysentery, diarrhea, typhoid fever and malaria in Onitsha 2011-2014


Table 2. Sex distribution of dysentery, diarrhea, typhoid fever and malaria in Onitsha 2011-2014
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The relatively higher occurrence of malaria among females (Table 2) may be explained by possible higher exposure of females involved in trading beside mosquito breeding habitats to mosquito sites. During the on-the-spot-check for level of environmental hygiene in terms of sanitation/presence of human feces in open places and mosquito breeding habitats in the city, it was observed that mainly female traders sell their items of trade comprising mainly food condiments, vegetables and local food stuff beside heaps of refuse dumps and stagnated pools of dirty water. However, similar higher prevalence of malaria in women than men has been reported in Amaigbo, Imo state, Nigeria (Acholonu, 1984).
The high occurrence of malaria across all the age groups (Table 1) tends to support the view of Acholonu (1984) that malaria occurs irrespective of age, as mosquitoes do not discriminate on individual ages for their blood meals. The result however showed that the disease occurred comparatively higher in age group 15-44 and 5-14 respectively.
A surprising observation in this study was the complete absence of cholera in the records of the four hospitals used for this study, considering that typhoid fever and diarrhea (which are examples of fecal-oral-route transmitted diseases like cholera), recorded occurrences as high as 6,459 and 5,194 in 2011, 4,865 and 7,240 in 2012, 5,010 and 5,164 in 2013, 5,061 and 6,376 in 2014 respectively (Table 1) and there was evidence that cholera cases were not recorded as diarrhea in those hospitals. Responses from questionnaire administered corroborated the observation, confirming the absence of cholera epidemic in the city over the study periods.
Typhoid fever and diarrhea did not show marked progressive increase or decrease over the study period (Fig. 1) and statistical analysis showed no significant difference in their occurrence with respect to season. The observation is however not surprising because the bad environmental hygiene and sanitation practices coupled with poor state of potable water supply series in the city prevailed over the study period. No significant difference was observed in the study area over the study period (data not shown).
Diarrhea has been observed to occur more in age group 0-1 and 2-4, and it was also noted that diarrheal diseases remain a major cause of childhood mortality and morbidity in developing countries (Valentiner-Branth, 2003). The occurrence of diarrheal diseases in children more than adults had also been reported by several other authors (Adkins, et al, 1987; Okeke et al, 2003).
Dysentery had a lower occurrence than the rest of the diseases. This may be a consequence of the ease with which the disease is treated at the counter at the drug pharmacy stores, and so fewer cases get to the hospitals.
[bookmark: _GoBack]Typhoid fever like malaria showed relatively high occurrence across all the age groups with slightly higher occurrence in age group 15-44 and 5-14. The disease is known to be spread through consumption of food or water contaminated with Salmonella typhi (Baird-Parker, 1990; Waage et al, 1999). Food and water are contaminated by Salmonella typhi through human and animal feces containing the organism (Orji et al, 2005; Ogunbiyi and Onabowale, 1976). It is therefore not surprising that the disease showed high occurrence across all the age groups in the study area since the possibility of contamination of food and water by Salmonella typhi through human feces commonly found in some open spaces within the city was obvious.
It is possible that the occurrence of the four diseases as obtained from the records of the four designated hospitals may be lower than the actual prevalence of the diseases in the study area over the study period. This is because record of the four diseases in other hospitals and the numerous drug/pharmacy store that give over-the-counter medical treatment to people in the city could not be considered. However, since there are possibilities that some patients who came from towns outside Onitsha and who were not resident at Onitsha were treated in the hospitals used for this study, it may be said that the number of such patients balances up the number of patients in other hospitals and drug stores not captured in the study. The result of this survey may therefore justifiably represent a close estimate of the occurrence of dysentery, diarrhea, typhoid fever and malaria in Onitsha within the period 2011-2014.

4．Conclusion and policy implications
This survey brings to light that despite the great wealth generated by the largely commercial city Onitsha, Nigeria, provision of adequate sanitation facilities is still lacking, thus water, sanitation and hygiene associated diseases still remain on the increase. We suggest channeling, by Government, of some percentage on the City’s internally generated income towards improvement on sanitation provisions. Formation of highly equipped and constantly maintained task force on sanitation for the City is suggested to be a plus too.
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