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[bookmark: _Toc429679982]                                                                ABSTRACT
Typhoid fever is a systemic febrile disease caused by gram-negative bacterium S. Typhi. Typhoid fever was associated with poor housing and inadequate food and personal hygiene. Regions with contaminated water supplies and inadequate waste disposal have a high incidence of typhoid fever. It is transmitted by the fecal-oral route via contaminated food and water. The existing estimate of the global burden of typhoid fever is 16 million illnesses and 600,000 deaths annually and it is mainly a problem of developing countries. The objective of this study was to determine the seroprevalence of typhoid fever and associated  risk factors in patients with febrile in DMRH. A hospital based cross sectional study was conducted on 384 patients attending outpatient department of DMRH from January 15  to May 30 2015. Socio demographic and other risk  factor information of febrile patients was collected using structured questionnaires. Serum was analyzed for  anti S. Typhi  IgM  and IgG antibodies. Logistic regression was used to determine odds ratio of the positive responses to the different risk factors. The overall seroprevalence of typhoid fever in the study area was 206 (53.6%). No statistical significant association was found between educational attainment, marital status, residence, hand washing after visiting toilet, use of soap for hand washing and availability of toilet in the house hold and seropositivity of typhoid fever. There was statistically significant association between seroprevalence of typhoid fever and risk factors such as age, (AOR) 0.127,  (CI) (0.052,0.309, p=0.000), sex, (AOR) 3.498, 95% (CI) (1.941,6.305, p=0.000), occupation, (AOR) 2.777, 95% (CI) (1.142,6.752, p=0.024), drinking water source (AOR) 0.269, 95% confidence interval (CI) (0.134,0.542, p=0.000), hand washing before eating and seroprevalence of typhoid fever (AOR) 0.191, 95% (CI) (0.050,0.736, p=0.016) and hand washing before preparing food (AOR) 0.460, 95% (CI) (0.224,0.948, p=0.035). There was high prevalence of typhoid fever in the study area and there was statistically significant association between seroprevalence of typhoid fever and age, sex, occupation, non piped drinking water source and poor hand washing before eating and preparing food. 
Key words:   Seroprevalence , Typhoid fever, Salmonella Typhi, Risk factor, Febrile illness,           Widal test
i

1. [bookmark: _Toc429679983]INTRODUCTION 
Typhoid fever is a systemic disease caused by a gram-negative bacterium S. Typhi  (Marathe et al., 2012).  It is among the most common febrile illnesses encountered by practitioners in developing countries (Bhutta, 2006). It is characterized by a continuous fever for 3-4 weeks, relative bradycardia, with involvement of lymphoid tissue and considerable constitutional symptoms (Kalra et al., 2003).  An acute febrile illness (AFI) is a type of illness characterized by a sudden onset of increased body temperature to a level above the normal. AFI is the most common causes of morbidity and mortality in tropical and sub tropical countries (Hailu Tadesse and Kebede Tadesse, 2013). 

Outbreaks of typhoid fever is still a serious health problem worldwide (Aziz and Haque, 2012). It is a major febrile disease in developing countries that claims 600,000 lives every year (Vollaard et al., 2004). It is among the water-borne infections characteristic of environments with poor sanitation and hygiene (Okonko et al., 2010). It was introduced by typhoid cases in the households and facilitated by poor hand washing hygiene and sharing of food from the same plate. The association of poor hand-washing hygiene and typhoid fever was shown in Indonesia and India ( Aftab and Khurshid, 2009).

Typhoid fever  is a food and water borne disease (Vollaard et al., 2004). It was associated with poor housing and inadequate food and personal hygiene (Gasem et al., 2001). Regions with contaminated water supplies and inadequate waste disposal have a high incidence of typhoid fever (Hosoglu et al., 2004). It is transmitted by the fecal-oral route via contaminated food and water and is therefore common where sanitary conditions are inadequate and access to clean water is limited (Parry, 2005 ).

Poor disposal of human excreta, poorly equipped latrine with water facility, poor hand washing habit, and untreated water usage are the main cause of transmission of typhoid fever in developing countries (Meseret Birhanu et al., 2014). Although typhoid transmitted by food and water is a common problem in daily life, its characteristics and risk factors may differ (Sutiono et al., 2010). It occurs worldwide, primarily in developing nations whose sanitary conditions are poor and is endemic in Asia Pacific Region, the Indian subcontinent, Africa, and South America (Danu et al., 2013). Today most of the burden of typhoid fever occurs in the developing world, where sanitary conditions remain poor (Bakr et al., 2010). 

Typhoid fever is a global health problem that can have a devastating impact on resource-poor countries (Hosoglu et al., 2004). The existing estimate of the global burden of typhoid fever is 16 million illnesses and 600,000 deaths annually (crump et al., 2004). And the annual incidence of typhoid fever worldwide is approximately 17 million cases, with an estimated 600,000 deaths (Shah and Poudel, 2013).It remains a significant health burden, especially in low- and middle-income countries. Additional research is needed in many regions, particularly Africa, Latin America and other developing countries (Buckle et al ., 2012). There are about 21 million cases and 200, 000 deaths due to typhoid fever around the world . It is common in developing world where it affects 12.5 million persons each year (Uttah et al., 2013).

Typhoid fever continues to be a public health problem in many developing countries in sub-Saharan Africa. Although not much data from sub-Saharan Africa have been published, it seems clear that typhoid fever is common in Nigeria, Mali, Ethiopia and Kenya (Kariuki, 2008). In Abeokuta, South-Western Nigeria, 80.1%  blood samples gave positive Widal reaction. This indicates a high prevalence of typhoid fever in the sampled population (Okonko et al., 2010). In Nigeria, typhoid fever prevalence rates were put at 42% in Owerri (Opara et al., 2011). In developing countries the identification of risk factors and relevant route of transmission for a disease such as typhoid fever is essential for the development of rational control strategies (Vollaard et al., 2004).

Typhoid fever  was still a common and a current public health problem in Ethiopia (Getenet Beyene et al., 2008). In Ethiopia in 2012, 24,030,746 patients visited health facilities to get treatment or medication. Of these cases, 665,220 (3%) were acute febrile illness patients and from 15008 of total death 336 (2%) deaths caused by typhoid fever account (Birhanu Areda, 2013). A study done in Ethiopia at St. Paul’s General Specialized Hospital prevalence of typhoid fever with  Widal test is 32.6% (Gizachew Andualem et al., 2014). Prevalence of typhoid fever with widal test in Mekelle  68.5% (Araya Gebreyesus et al., 2015). The prevalence of typhoid fever, and associated risk factors were not well studied in Ethiopia (Meseret Birhanu et al., 2014). 





























No study has been done in Debre Markos referral hospital on the prevalence and risk factors of typhoid fever in febrile patients. Therefore, this study was conducted in Debre Markos Referral Hospital; Debre Markos, Ethiopia to address this problem and the data that would be generated could give an overview to the prevalence and associated risk factors of typhoid fever in the study area where published information is not found. The finding could help MOH, Amhara regional health bureau and referral hospitals to design strategy, which can reduce prevalence of typhoid fever, It may motivate those who are interested in carrying out research on this issue or other dimensions of the area and  it would also contribute for prevention and control of typhoid fever around the studied area in particular, and the country at large.  

General Objective

· To determine the seroprevalence and associated risk factors of typhoid fever from febrile patients in DMRH.
     Specific Objectives
· To determine the seroprevalence of typhoid fever from febrile patients in DMRH.
· To determine the associated risk factors of typhoid fever from febrile patients in DMRH.













[bookmark: _Toc429679984]2. LITERATURE REVIEW
[bookmark: _Toc429679985]2.1  Epidemiology of typhoid fever
Typhoid fever is an important cause of morbidity and mortality in many regions of the world, with an estimated 12 - 33 million cases leading to 216,000 - 600,000 deaths annually  (Malisa and Nyaki, 2010). It is a disease of poor environmental sanitation and hence occurs in parts of the world where water supply is unsafe and sanitation is substandard. Typhoid fever still remains an important public health problem in many developing countries of the world although it is difficult to estimate its real global impact due to problems related to clinical and laboratory diagnosis (Singh, 2001). The most recent global burden of disease estimates for typhoid reported that in 2000, there were 22 million new cases of typhoid fever, 210, 000 typhoid fever-related deaths (Buckle et al ., 2012). 

There was a global estimation of more than 21.6 million of cases typhoid fever. Many middle and low income countries are endemic regions of enteric fever due to an inappropriate level of sanitation (Pandey et al., 2012). In most endemic areas, approximately 90% of enteric fever is typhoid (Parry, 2005). The annual incidence of typhoid fever worldwide is approximately 17 million cases, with an estimated 600,000 deaths. In the U.S., less than 500 cases occur each year, and 70% of these are acquired while traveling internationally (Shah and Poudel, 2013).

In the United States about 400 cases occur each year, and 75% of these are acquired while traveling internationally (Toprak and Erdogan, 2008). Typhoid fever has almost totally disappeared as a cause of morbidity in industrialized countries because of improved sanitary conditions in the preparation of food and water, sewage disposal, and treatment of carriers Nonetheless, typhoid fever continues to be an important public health problem in some developing countries (Faundez et al., 1990).

The actual global burden of enteric fever is difficult to determine because many cases are unrecognized, particularly in young children who may have a nonspecific illness, and it is not a notifiable disease in endemic countries. In addition, there are no specific clinical diagnostic criteria, and the laboratory techniques for diagnosis lack sensitivity and specificity.  According to the recently estimated global incidence, the highest concentration of typhoid fever is in Asia, especially in the Indian subcontinent, Southern Africa and Latin America also have a high disease burden (Whitaker et al., 2009).

Typhoid fever is highly prevalent in South-central and South east Asia attributed mainly to poor sanitary and hygienic condition particularly due to contamination of drinking water supplies. In some developing countries of Asia and Africa the annual incidence may reach 1% with case fatality rate as high as 10%. About 70% of all fatalities from typhoid fever occur in Asia. This results in the global estimate of more than 16 million cases of typhoid fever occurring annually, causing 600,000 deaths (Shah and Poudel, 2013).

WHO estimated that at least 600,000 deaths occurred each year due to typhoid fever (Misganaw Birhaneselassie and Wiiiams, 2013). Typhoid fever was a major cause of morbidity and mortality in the United States and Europe in the 19th century However, with the provision of clean water and good sewage systems, there has been a dramatic decrease in the incidence of typhoid in these regions. It remains a serious public health problem in developing countries (Kothari et al., 2008). 

WHO’s estimates on the incidence of typhoid fever (21.7 million cases annually) are seriously hampered by the incompleteness of epidemiological data from developing countries (Vollaard, 2004). Typhoid fever remains a significant health burden, especially in low- and middle-income countries (Buckle et al., 2012). Typhoid fever is an important cause of morbidity in many regions of the world, with an estimated 12 to 33 million cases occurring annually. Cases are more likely to be seen in areas like India, South and Central America, and Africa with rapid population growth, increased urbanization, and limited safe water, infrastructure, and health systems. It is estimated that there are more than 13 million cases occurring annually in Asia (Uneke, 2008). 

And still common in the developing world, where it affects about 21.5 million persons each year. People are typically infected with S. typhi through food and beverages contaminated by a chronic stool carrier. Individuals may also be infected by drinking sewage contaminated water (Toprak and   Erdogan, 2008). 

Typhoid fever is one of the leading causes of morbidity and mortality across the world. It continued to be global public health problem in developing countries from thousands of years back and estimated that upto16-22 million cases of typhoid fever and 200,000 - 600,000 deaths reported globally each year (Jelkeba Bali, 2014). It  is almost always acquired by ingestion food or water contaminated with excreta from a patient with typhoid or from a carrier. Human beings are the only reservoirs of salmonella typhi, and control of typhoid fever has been achieved in many countries by limitation of the faecal-oral transmission of the organism. Nevertheless, the disease continues to be a major health problem in developing countries (Bogale Worku, 2000). In the year 2000 it was estimated that typhoid fever caused 21.7 million illnesses and 217,000 deaths worldwide (Crump and Mintz, 2010). 


It  is still rampant in Asia, Africa, and Latin America. the mean incidence of typhoid fever in developing countries is estimated between 150 cases/million population/year in Latin America to 1000 cases/million population/year in some Asian countries (Singh, 2001). It is a serious public health problem in developing countries that claims 600,000 lives every year. It was introduced by typhoid cases in the households and facilitated by poor hand washing hygiene and sharing of food from the same plate (Aftab and Khurshid, 2009). 

In most endemic areas, approximately 90% of enteric fever is typhoid (Parry, 2005). Typhoid fever remains a major public health problem in the developing world, especially in developing countries of Asia. It is estimated that approximately 21.5 million illnesses and 216,510 deaths worldwide occurred in year 2000 alone, and the majority of reported typhoid fever cases were from South and Southeast Asia, where disease burden was highest with more than 10 million illnesses and 100,000 deaths (Kahn et al., 2012).


In Asia, a large population-based prospective study using standardized surveillance methods has estimated typhoid fever incidence in China, India, Indonesia, Pakistan, and Vietnam in order to inform typhoid fever vaccine policy. This study confirmed the high incidence of typhoid fever in the region, particularly among children and adolescents, but also demonstrated that substantial variation in incidence occurs between surveillance sites in the same region (Crump and Mintz, 2010). In the province of Central Java, Indonesia typhoid fever ranked fourth among the 10 commonest diseases in hospitals ( Gasem et al., 2001). 

High annual incidence rates have been reported recently in some countries of Asia: 198 per 100,000 in Viet Nam (Mekong Delta) and 980 per 100,000 in India (Delhi) (Acosta et al., 2004). 
The incidence of typhoid varied substantially between sites, being high in India and Pakistan, intermediate in Indonesia, and low in China and Viet Nam (Ochiai et al., 2008). Typhoid fever is a major public health problem in India. The disease is endemic in almost all parts of the country with periodic outbreaks of water borne or food borne diseases. In India in 1992, about 3, 52,980 cases with 735 deaths were reported. The number was 3, 57,452 cases and 888 deaths in 1993 whereas in 1994, about 2, 78,451 cases and 304 deaths due to typhoid fever were reported. Case fatality rate due to typhoid has been varying between 1.1 % to 2.5 % in  last few years (Singh, 2001).  

It is one of the commonest major infectious diseases prevalent in India, with annual incidence as high as 760/100,000; 980/100,000 in Delhi (Agarwal, 2004).  In the People’s Republic of China (P.R. China), this infection caused high levels of morbidity and mortality up to the 1990s due to poor sanitation and faecal contamination of water and food (Cheng et al., 2013). In Bangladesh, typhoid fever is a round the year problem which sometimes take epidemic proportions. The reasons behind such occurrences are unsafe water supply, defective sewage system and unhygienic food handling practice (Akmm et al., 2011). Typhoid fever remains a significant health burden, especially in low- and middle-income countries. Despite the availability of more recent data on Typhoid fever, additional research is needed in many regions, particularly Africa, Latin America and other developing countries (Buckle et al ., 2012). 

Typhoid fever estimates are limited by the scarcity of reliable incidence data from many of the developing regions in particular. Lacking surveillance systems or eligible population-based studies, typhoid fever incidence data were unavailable for 7 (33%) regions including: Central Asia, Central Sub-Saharan Africa, West Sub-Saharan Africa, Caribbean, Andean Latin America, Central Latin America, and Tropical Latin America. Furthermore, incidence estimates for several regions were based on few studies (Buckle et al., 2012). In most African countries the incidence of typhoid is 10-100 cases/100,000 person.  Worldwide, the disease is mainly associated with low socio-economic status and poor hygiene (Zorgani and Ziglam, 2014).

In 1994,for example, 26,55,000 cases (incidence :500 case million) were reported from Africa with 1,30,000 deaths (Singh, 2001). In Nigeria, as in other developing countries of the world studies have estimated over 33 million cases and 500,000 deaths due to typhoid fever per year and  Several factors are responsible for the failure of public health measures to tame the tide of the continuing rise in the incidence, prevalence, morbidity and mortality of typhoid fever (Otegbayo, 2005). The global concern over typhoid is reflected in perceptions that typhoid is a common and serious disease among children and adults in Kenya (Mweu and English, 2008).

Typhoid fever epidemic was declared in Harare, Zimbabwe - the fourth enteric infection epidemic since 2008 (Polonsky et al., 2014). and an important communicable disease that is endemic to Tanzania (Malisa and Nyaki, 2010). It is endemically posing significant health problem in developing countries where there are high risk factors. Likewise; in Ethiopia, typhoid fever is considered to be highly endemic and represented by high morbidity and mortality each year. But the definite diagnosis of typhoid fever by isolating the organisms is not normally done because of lack of bacteriological facilities and longer time required (Jelkeba Bali, 2014).



[bookmark: _Toc429679986]2.2  Etiologic agents of typhoid fever
Typhoid fever is caused by S. Typhi which is a gram negative, flagellate, non-sporulating, facultative anaerobic bacilli (Singh et al., 2011). S. Typhi is the etiological agent of typhoid fever (House et al., 2001). It is a host specific pathogen affecting Humans (Zhang et al., 2008). S. Typhi belonging to the family Enterobacteriaceae (Ayaz  et al., 2006).

S. Typhi is one of a group of several pathogens of relatively recent origin. The last common ancestor of S. Typhi existed 15,000–150,000 years ago, during the human hunter-gatherer phase and prior to the development of agriculture and the domestication of animals (Kidgell et al., 2002). The genome of S. Typhi is approximately 5 million base pairs long and codes for some 4,000 genes of which more than 200 are functionally inactive. This is in line with other genomes of enteric bacteria sequenced so far which feature a single chromosome with 4.3-5.0 Mb in length (Zhang et al., 2008). This highly adapted, human-specific pathogen has evolved remarkable mechanisms for persistence in its host that help to ensure its survival and transmission (Sharma et al., 2003).

Salmonella Typhi is one of the major causes of food and water borne gastroenteritis in human and remains as a causative agent for intestinal related health issues worldwide (Araya Gebreyesus et al., 2014). S. Typhi has several unique features, the genetic basis of many of which is known as a result of early genetic studies and the recent sequencing of the whole genome S. Typhi can be identified in the laboratory by several biochemical and serological tests (WHO, 2003).
[bookmark: _Toc429679987]2.3  Clinical symptoms of typhoid fever
Typhoid fever characterized by an acute illness, the first typical manifestations of which are fever, headache, abdominal pain, relative bradycardia, splenomegaly, and leucopenia (Ukaegbu et al., 2014). Unfortunately, the initial symptoms of typhoid fever is quite common, fever, malaise, myalgias, headache, constipation  anorexia, rash, and less commonly, diarrhea. Left untreated, the patient ends up with intestinal perforation and death (Ayaz et al., 2006). 

The clinical presentation of typhoid fever varies from a mild illness with low-grade fever, malaise, and slight dry cough to a severe clinical picture with abdominal discomfort and multiple complications. Acute typhoid fever is characterized by prolonged fever, disturbances of bowel function (constipation in adults, diarrhoea in children), headache, malaise and anorexia. Bronchitic cough is common in the early stage of the illness. During the period of fever, up to 25% of patients show exanthem (rose spots), on the chest, abdomen and back. Acute typhoid fever may be severe. Depending on the clinical setting and the quality of available medical care, up to 10% of typhoid patients may develop serious complications. Since the gut-associated lymphoid tissue exhibits prominent pathology, the presence of occult blood is a common finding
in the stool of 10-20% of patients, and up to 3% may have melena. Intestinal perforation has also been reported in up to 3% of hospitalized cases. Abdominal discomfort develops and increases (WHO, 2003).  
 

[bookmark: _Toc429679988]2.4  Risk factors associated with prevalence of typhoid fever
Risk factors for typhoid fever have been identified in several epidemiologic studies suggesting either water borne or food borne transmission and it is largely a disease of developing nations due to their poor standard of hygiene and unavailability of clean water (Vollaard et al., 2004). Poor personal and communal hygiene is a common occurrence in less developed nations of the world especially among the illiterate population (Otegbayo, 2005).   Recent use of antimicrobials also increased risk of infection (Srikantiah et al., 2007). A combination of inadequate sewage disposal, lack of safe drinking water, and unhygienic practices perpetuates the disease in developing countries (Agu, 2014).

As it is water borne or food borne, a small infecting dose can cause the disease in someone who drinks contaminated Water or eat contaminated food. As so many water sources are inadequately protected in Ethiopia, the disease is very common, particularly among overcrowded urban migrants who often live in wretched conditions. It can also be described as water borne disease since it results from fecal or urinary contamination of food and drink (Birhanu Areda, 2013).  It is a disease of poor environmental sanitation and hence occurs in parts of the world where water supply is unsafe and sanitation is substandard (Singh, 2001). 

Typhoid fever is often transmitted by drinking water from rivers and creeks that are used as a toilet by others, or that are contaminated by runoff from open excreta disposal and urination or latrines or sewer chambers, for example after a flooding, cyclone, Tsunami or other natural disasters. Risky foods are uncooked shellfish from sewage-contaminated water, raw fruit, vegetables fertilized by human manure and eaten raw, contaminated milk/milk products (usually through hands of carriers and missed cases) and possibly kava. Flies are vehicles for transmission so may infect foods, especially if latrines are not covered or an open environment is used for defecation and urination by infected people (WHO, 2010). 

A major health problem in developing countries attributed to poor sanitary and hygienic conditions including lack of potable water. In Nepal, drinking water sources (piped, natural taps/spouts and wells) are heavily contaminated. In the cities, contamination of water is resulted due to cross-contamination with sewerage. Still, in many communities, most of households do not have latrines. Therefore, the disease has remained endemic with outbreaks occurring time and again (Shah and Poudel, 2013). 

Other established risk factors include recent contact with a typhoid patient or carrier, eating ice cream, flavored iced drinks or food from street vendors, and raw fruit and vegetables grown in fields fertilized with sewage.  A recent study from slums in Bangladesh implicated eating raw papaya as being associated with typhoid fever (Kothari et al., 2008).


[bookmark: _Toc429679989]2.5  Diagnosis of Typhoid fever
Culture of blood is the gold standard for the diagnosis of typhoid fever. However, most health care facilities in developing countries do not have ready access to this time consuming diagnostic method as it requires good microbiological laboratory and moreover, patient visits in the hospital during late in the course of the disease and also take antibiotics as self-medication prior to hospital visit. So, in acute febrile illness in endemic typhoid region with ambiguous clinical picture, a rapid, accurate, specific and sensitive test should be used to differentiate typhoidal from non-typhoid febrile illness. Widal agglutination test as the most common alternative laboratory procedure for the diagnosis of enteric fever if the results are interpreted correctly. This immunological test is readily available, inexpensive, yet reliable, easy to perform, relatively non-invasive (Pal et al., 2014). Many studies were done using the serological method popularly known as widal test (Festus, 2014). Diagnosis in developing countries including Ethiopia is mostly done by Widal test (Gizachew Andualem et al ., 2014).
[bookmark: _Toc429679990]2.6  Prevention and Treatment  of typhoid fever
Prevention measures need to include water and sanitation improvements, as well as health education. However, the development of an adequate infrastructure for improved water and sanitation requires large investments, and is therefore a far-off objective for the poorest countries in the world. Typhoid fever can be effectively treated with antibiotics, but growing rates of antibiotic resistance in many countries are making this treatment option increasingly more difficult and costly (Kariuki, 2008).  Adequate sanitation is the safe management of human excreta and includes both sanitation technologies, such as toilets and hygienic latrines and hygiene promotion such as hand washing with soap.  Improvement in personal and communal hygiene effective waste disposal system and provision of potable water will no doubt go along in reducing the incidence of typhoid fever  (Otegbayo, 2005). Improved sanitation and food hygiene are long-term solutions for reducing or eliminating typhoid fever (Khan et al., 2012). To prevent typhoid health education about transmission of typhoid fever is necessary (Okonko et al., 2010).

Hand washing with soap is the most effective preventive measure. People should wash their hands with soap after each toilet visit and before preparing a meal or drink and before eating. Educate patients, their families, and the public about the importance of hand washing with soap. 
 Public water supplies should be protected, purified, and chlorinated; Water from rivers or creeks should not be drunk, Dispose of human waste safely and maintain fly-proof latrines (WHO, 2010). Quinolones are still regarded as the best and first line drugs in the management of typhoid  fever (Otegbayo, 2005). To prevent this disease that combines the short- to medium-term measure of targeted vaccination of high-risk populations, with the longer term solutions of water and sanitation improvements and elevated living standards (Kariuki, 2008).

Measures to decrease the unnecessary use of antimicrobials would be expected to reduce the risk of typhoid fever and decrease the spread of multiple drug-resistant Salmonella typhi.( Srikantiah et al., 2007). Typhoid fever can be prevented by avoiding risky foods and drinks; and getting vaccinated against typhoid fever (Topraq and Erdogan, 2008). Typhoid was effectively eliminated in developed countries mainly through large-scale development of water treatment (e.g. chlorination and sand filtration), construction of deep wells and piped water and sewerage systems. Investment in provision of treated, bacteriologically-monitored water supplies and reliable methods from human waste disposal are the ultimate solution to control typhoid (Bhutta et al., 2007). 






[bookmark: _Toc429679991]3. MATERIALS AND METHODS
[bookmark: _Toc429679992]3.1  Description of the study area
This study was conducted in Debre Markos which is the capital of East Gojjam Administrative Zone Amhara National Regional State (ANRS). Debre Markos town is situated at an altitude of 2509 meters and the climatic condition of the town is temperate and cold. The total population of Debre Markos town is 62,497. Debre markos referral hospital is found in Debre Markos which serves millons of peoples which come from Debre Markos town and around population (Global journals. organization/GJMR-volume13/2). date accessed 27-10-2015.
[bookmark: _Toc429679993]3.2  Study Design and Period
Hospital based cross- sectional study was conducted from January 15 2015 to May 30 2015 to determine the seroprevalence and  risk factors of typhoid fever from febrile patients.
[bookmark: _Toc429679994]3.3  Study population
The Study participants were febrile patients from outpatient department that directed to laboratory for Widal test at the hospital during the study period and not willing to participate in the study were excluded from the study.  
[bookmark: _Toc429679995]3.4  Sampling technique 
The study was conducted by using systematic sampling method from those visit serology Laboratory of Debre Markos Referral Hospital during the specified period.
[bookmark: _Toc429679996]3.5  Sample size determination
Since prevalence of typhoid fever in the study area was not known the sample size was calculated using 50%  prevalence (Niang et al., 2006).
n= z2 p (1-p) / d2	
n= sample size
d= margin of error between the sample and the population (5%) marginal error (0.05)
z= 1.96 at 95% confidence interval
p= estimated prevalence (0.5)
n=  (1.96)2(0.5)(1-0.5)/0.052
 n= 384
[bookmark: _Toc429679997]3.6  Sample collection
Three to five milliliter venous blood was collected from each of the study participant using labeled test tubes by trained medical laboratory technician. Then the serum was separated from the whole blood by centrifugation at 2500-3000 rpm for 3 minutes.  
[bookmark: _Toc429679998]3.7  Serological test 
In this serological test widal test method used is slide screen method or Slide agglutination method. Place one drop of positive control onto a reaction circle of the glass slide. Then place 50 μl of physiological saline onto the next reaction circle of the glass slide. Next one drop of patient’s serum to be tested onto each of the required number of reaction circles. Then add one drop of appropriate TYDAL® antigen suspension to the reaction circles containing positive control and physiological saline. Next add one drop of appropriate TYDAL® antigen suspensions to the reaction circles containing the patient’s serum. After this mix contents of each circle uniformly over the entire circle with separate mixing sticks and rock the slide gently back and forth, and observe for agglutination macroscopically at one minute (Danu et al., 2013).
[bookmark: _Toc429679999]3.8  Data Quality Control
To insure the quality of laboratory results, the standard operating procedures of the hospital was  followed every time and all tests was performed under the supervision of experienced medical laboratory technologist as a controller. A structured questionnaire was adapted from similar studies according to the objective of the study and local situation. Information on the socio demographic characteristics, and other risk factors were obtained using the questionnaire.
[bookmark: _Toc429680000]3.9  Data analysis 
Data analysis was performed by SPSS version 16 statistical soft ware package. Frequency and percentage were calculated for the study variable. chi square and logistic regression analysis was applied to test whether differences between values are significant. P values <0.05 were considered as statistically significant.
[bookmark: _Toc429680001]3. 10 Ethical Considerations
Ethical clearance was obtained from Research and Ethical Review Board of Bahir Dar University. Permission also was obtained from the Debre Markos referral hospital laboratory and the hospital director. All study participants was given verbal information about the study and was assured about the confidentiality, protection and anonymity of data. Informed consent was obtained from the individuals participating voluntarily. Positive patients were given an appropriate treatment. 


















[bookmark: _Toc429680002]4.  RESULTS AND DISCUSSION
A total of 384 febrile patients 168 (43.7%) males and 216 (56.3%) females took part in this study. Two hundred and six of the study participants were positive for typhoid fever,  giving an overall seroprevalence of 53.6%. The median age of study subjects was 27+5. 71 (42.3%) of male and 135 (62.5%) of female patients were positive for S. Typhi.  Females were higher in number than males. Majority of the study subjects had no schooling, followed by patients whose educational attainment was non formal, followed by patients completed primary education, followed by patients completed secondary education and followed by completed tertiary education.
    
Most of the study patients were came from rural areas than urban areas. Patients whose age was 21-30 were higher in number and followed by 31-40 years and then followed by 41-50 followed by <20 years. Patients whose age was >50 were low in number. Married participants were higher in number than unmarried and divorced participants. Majority of the study subjects were farmers   because most of the study participants came from rural areas. Next to farmers patients whose occupation was grouped in other jobs were follow. Patients whose occupation was employed were low in number. The socio demographic characteristics of study participants is summarized in (Table 1).  













[bookmark: _Toc429676061]Table 1: The socio demographic characteristics of study participants in DMRH from January 15 to May 30, 2015 (n=384).
	Variable
	       Frequency
	Percentage

	
	
	

	Age (Years)     <20 
	           42
	10.9

	                        21-30
                        31-40
	           130
           102
	33.9
26.6

	                        41-50
	           65
	16.9

	                         > 50
	           45
	11.7

	
	
	

	Sex                   Male
	          168
	   43.7

	                         Female
	          216
	   56.3

	
	
	

	Educational attainment
	
	

	                     No schooling
	           220
	    57.3

	                     No formal
                     Primary
                     Secondary
                     Tertiary
Marital status
                     Unmarried
                     Married
                     Divorced
Occupation
                    Employed
                    Farmer
                    Others
Residence
                   Urban
                   Rural
	           33
           45
           28
           58

          106
          244
          34

          50
          216
          118

          136
          248
	8.6
    11.7
7.3
    15.1

     27.6
     63.5
     8.9

     13
     56.3
     30.7

     35.4
     64.6

	
	
	










[bookmark: _Toc429676062]Table 2: Risk factors among febrile patients attending  outpatient department in DMRH, from January 15 to May 30, 2015 (n=384).
	Variables  
	Frequency
	Percentage

	Hand washing before Eating           
	
	

	                    Yes
                    No
Use of soap for hand washing
	359
25

	  93.5
  6.5


	                    Yes
                    No
Toilet availability
	84
300

	  21.9
  78.1


	                    Yes
                     No
Hand washing after visiting toilet
	170
214

	  44.3
  55.7


	                    Yes
                    No
	100
284
	  26
  74

	Hand washing before preparing food
                     Yes
                     No
Drinking water source
                     Piped
                     Non piped
	
110
274

152
232
	
28.6
71.4

39.6
60.4








The number of patients that did not wash their hands before eating were higher in number than those who did wash their hands. This might be more of study participants coming from rural areas and they have a problem of shortage of water and they have no awareness about the importance of  hand washing. Those study subjects who did not wash their hands after visiting toilet were higher in number than  those who did it.  This may be lack of awareness about the importance of hand washing after visiting toilet. Patients who did not wash their hands before preparing food were more in number than who wash their hands before preparing food.

Study subjects who use non piped drinking water were higher in number than those who drink piped water this is because most of the patients came from rural areas and there is no enough   infrastructure in this areas such as piped drinking water.  Most Patients who did not use soap for hand washing were more in number than those who use soap for hand washing.  Major patients had no toilet availability in their house hold. (Table 2). 

[bookmark: _Toc429676063]Table 3: Sero prevalence of typhoid fever in febrile patients (n=384) with respect to socio     demographic variables at DMRH from January 15 to May 30, 2015

	Variable
	Total subjects
Tested
	
  Positive
  No (%)
	
  Negative 
  No (%)
	
  Chi-     square
	

  P value

	Age (years) <20
	42
	20 (47.6)
	22 (52.4)
	
	

	                   21-30
	130
	95 (73.1)
	35 (26.9)
	
	

	                   31-40 
	102
	55 (53.9)
	47 (46.1)
	39.792                          
	0.000*

	                   41-50
	65
	22 (33.9)
	43 (66.1)
	
	

	                      >50
	45
	14 (31.1)
	31 (68.9)
	
	

	Sex            
                  Male
                  Female
	
168
216
	
71 (42.3)
  135 (62.5)
	
97 (57.7) 
81 (37.5)           
	
15.565

	
0.000*

	Educational attainment
         No schooling 
         No formal
         Primary completed
         Secondary comp.
         Tertiary completed
Marital Status
          Unmarried
          Married
          Divorced
Occupation
         Employed
         Farmer
        Others
Residence
        Urban
        Rural
    
	
   220
    33 
    45
    28
    58  

    106  
    244 
    34

    50 
    216
    118

   136
   248                                                                                      
	
  129 (58.6)
19 (57.6)
20 (44.4)
12 (42.9)
26 (44.8)

   58 (54.7)
   139 (57)
9 (26.4)

23 (46)
  130 (60.2)
53 (44.9)

62 (45.6)
  144 (58.1)
	
91 (41.4)
14 (42.4)
25 (55.6)
16 (57.1)
32 (55.1)

48 (45.3)
  105 (43)
25(55.6)

27 (54)
86 (39.8)
65 (55.1 )

74 (54.4)
  104 (41.9)
	


7.065




11.229




8.507


5.498
	


0.133




0.004*




0.014*


0.019*

	
	
	
	
	
	


*  p value less than 0.05  
Seroprevalence of typhoid fever was higher in age group between 21-30 years old 95 (73.1%) followed by  31-40 years old 55 (53.9%) followed by 41-50 years old 22 (33.9%)  and < 20 years old 20 (47.6%). Low seroprevalence result was recorded in age groups of febrile patients greater than 50 years old.  
There was statistically significant association between  seroprevalence of typhoid fever among age groups (p=0.000). However, there was no statistically significant association between seroprevalence of typhoid fever with reference to educational attainment. Among the socio-demographic characteristics of the patients, statistically significant association was obtained for sex (p= 0.000), marital status (p=0.004), occupation  (p=0.027) and residence  (p=0.019) (Table 3). 
[bookmark: _Toc429676064]Table 4: Seroprevalence of typhoid fever with respect to  risk Factors at DMRH, from January 15 to May 30, 2015 (n=384)
	Variable                                  

	Total subjects                                                tested  
	Positive
    No (%)               
	  Negative
   No (%)          
	Chi-
Square     
	P value

	Hand washing before eating
                      Yes                                                                
                       No                                         Use of soap for hand washing
                      Yes                                                    
                       No                                       
 Toilet availability
                      Yes                                        
                       No                                        
Hand washing after visiting toilet
                      Yes                                                   
                      No                              
Hand washing before preparing food
                      Yes                                                                                       
                       No                                           
Drinking water source
                    Piped                                                          
                    Non piped                                         

	

  359
25


84
300

170
214


100
284


110
274

152
232
	

  184 (51.3)
22 (88)


   32 (38.1)
   174(58)

74(43.9)
  132 (61.7)


42 (42)
  164 (57.7)


  48(43.6)
  158(57.7)

50(32.9)
  156 (67.2)
	

    175 (48.7)
3 (12)


    52 (61.9)
    126 (42)

    96 (56.5)
    82 (38.3)


    58 (58)
    120 (42.3)


    62 (56.4)
    116(42.3)

    102 (67.1)
    76 (32.8)
	

12.691            




10.456


12.544


7.374



6.211


43.566
	

0.000*




0.001*


0.000*


0.007*



0.017*


0.000*



*  p value less than 0.05
There was statistically significant association between seroprevalence of typhoid fever and the habit of hand washing before eating (p=0.000),  The habit of hand washing after visiting toilet (p=0.007), The habit of hand washing before preparing food (p=0.013), Drinking water source (0.000), Use of soap for hand washing (p=0.001) and toilet availability (p=0.000)   (Table 4). 


In this study the overall seroprevalence of typhoid fever was 53.6% which is in comparable with a study done in Nepal (Sharma et al., 2003);  Baghdad Iraq (Saleh and Mahmud, 2013) and  Maharashtra India (Danu et al., 2013). The condition for this may be similar testing reagents and methods used. The sero prevalence of typhoid fever found in this study is lower than the report of other study done in Abeokuta south western Nigeria (Okonko et al., 2010) and in Mekelle Ethiopia (Araya Gebreyesus et al., 2015). This could be differences in method of study population selected between these studies and testing methods, variations in the study area, the differences in widal test kits, year of study and season. However the prevalence was higher than that reported from other study done in Cameron (Nsutebu et al., 2003); Addis Ababa Ethiopia (Gizachew Andualem et al., 2014); north west Ethiopia (Meseret Birhanu et al., 2014). This might be due to differences in testing methods, sampling methods and sample size.



















[bookmark: _Toc429676065]Table 5: Bivariate analysis of  Socio demographic factors in febrile patients and their association with typhoid fever at DMRH,  from January 15 to May 30, 2015.
	Variable                                

	Total subjects                                       tested
	 Positive
 No (%)                     
	   Negative 
   No (%)
	    COR
    ( 95% CI)
	  P value

	Age (years)  <20                            
                    21-30                         
                    31-40                         
                    41-50                                            
                     >50                             
	   42
   130
   102
   65
   45
	 20 (47.6)
 95 (73.1)
 55 (53.9)
 22 (33.9)
 14 (31.1)
	    22 (52.4)
    35 (26.9)
    47 (46.1)
    43 (66.1)
     31 (68.9)
	 0.497 (0.207,1.191)
 0.166 (0.079,0.349)
 0.386 (0.184,0.810)
 0.883(0.391,1.992)
    1**
	 0.117
 0.000*
 0.012*
 0.764

	Sex         
               Male	                                                                                             
               Female                         
Marital status
           Unmarried                       
            Married                                              
            Divorced                                          
Occupation
          Employed                          
          Farmer                            
          Others                         
	
  168
  216

  106
  244
34

50
  216
  118
	
71 (42.3)
  135 (62.5)

 58 (54.7)
  139 (57)
9 (26.4)

23 (46)
  130 (60.2)
53 (44.9)
	
    97 (57.7)
    81 (37.5)

    48 (45.3)
    105 (43 )
    25 (55.6)

    27 (54)
    86 (39.8)
    65 (55.1)
	
1**
2.277 (1.508,3.437)

1**
0.913 (0.577,1.444)
3.356 (1.431,7.873)

1**
0.564 (0.303-1.047)
1.045 (0.538-2.029)
	

0.000*


0.697
   0.005*


0.070
0.897

	Residence
           Urban                                                         
           Rural                               
	
 136
 248
	
62 (45.6)
  144 (58.1)
	
    74 (54.4)
    104 (41.9)
	
1**
0.605 (0.397,0.922)
	

0.019*



CI  confidence interval        COR     crude odds  ratio          ** reference

Table 5, and 6 show possible risk factors associated with typhoid fever seroprevalence and crude odds ratios at 95% CI. Simple bivariate analysis in terms of crude odds ratios was used to determine the degree of association of possible risk factors with acquisition of typhoid fever. Socio demographic data was included in the bivariate analysis. The results of these are presented as crude odds with 95% confidence intervals. Furthermore, the results of multivariate logistic regression analysis showed which of the variables identified made significant independent contribution to the prevalence for typhoid fever.

Bivarite analysis showed that there was statistical significant association between seroprevalence of typhoid fever and most the selected socio demographic and risk factors such as age, sex, marital status, residence, hand washing before eating, hand washing after visiting toilet, hand washing before preparing food, drinking water source, use of soap for hand washing and toilet availability. 
In general seroprevalence of typhoid fever was higher in those of age groups 21-30 followed by 31-40 (OR= 0.166, 95% CI= 0.079-0.349, p= 0.000) and (OR= 0.386, 95% CI= 0.184-0.810, p=0.012) respectively. Females were 2.277 times higher risk of developing typhoid fever than males (OR=2.277, 95% CI= 1.508-3.437, p= 0.000). Divorced participants were more likely infected (OR= 3.356, 95% CI=1.431-7.873, p=0.005 ).  Febrile patients who lived in rural areas were about 0.605 times more likely to be infected than urban dwellers (OR= 0.605, 95% CI= 0.397-0.922, p= 0.019)  (Table 5).




























[bookmark: _Toc429676066]
Table 6:Bivariate analysis of risk factors in febrile patients  and their  association with typhoid fever at DMRH, from January 15 to May 30, 2015 (n=384).
	Variable
	Total subjects
 tested 
	    Positive 
    No (%)              
	Negative 
No (%)
	          COR
      ( 95% CI)
	P value

	Hand washing before  eating
                    Yes
                    No
Use of soap for hand washing
                    Yes
                    No
Toilet availability
                    Yes
                     No
Hand washing after visiting toilet
                   Yes 
                   No
Hand washing before preparing food
                   Yes
                   No
Drinking water source
                 piped
                 Non piped
	
  359
25

84
  300

 170
 214

100
284

110
274

152
232
	
  184 (51.3)
 22 (88)

32 (38.1)
  174 (58)

74 (43.9)
  132 (61.7)

42 (42)
  164 (57.7)

48 (43.6)
  158 (57.7)

50 (32.9)
  156 (67.2)
	
  175 (48.7)
3 (12)

52 (61.9)
  126 (42)

96 (56.5)
  82 (38.3)

  58(58)
  120(42)

62 (56.4)
  116 (42.3)

  102 (67.1)
76 (32.8)
	
1**
0.143 (0.042,0.488)

1*
0.446 (0.271,0.732)

1**
0.479 (0.318,0.721)

1**
0.530 (0.334,0.841)

1**
0.568 (0.364,0.888)

1**
0.239 (0.154,0.369)
	

0.002*


0.001*


0.000*


0.007*


0.013*


0.000*


* p value less than 0.05       **   reference   COR   crude odds ratio      CI  confidence interval
Participants who had not a habit of hand washing before eating were 0.143 times more likely to be infected than those who had the habit of hand washing before eating (OR= 0.143, 95% CI= 0.042-0.488, p= 0.002). Seroprevalence of typhoid fever was higher in participants who had not a habit of hand washing before visiting toilet than those who had a habit of hand washing before visiting toilet  (OR= 0.530, 95% CI= 0.334-0.841, p= 0.007). Participants who had not a habit of hand washing before preparing food were more likely to be infected than those who had a habit of hand washing before preparing food (OR= 0.568, 95% CI= 0.364-0.888, p= 0.013). Seroprevalence of typhoid fever was higher in participants  who use non piped drinking water  than those who use piped drinking water (OR= 0.239, 95% CI= 0.154-0.369, p= 0.000). Participants who did not  use soap for hand washing were more likely infected  than those who use soap for hand washing ( OR= 0.446, 95% CI= 0.271-0.732, p= 0.001). Seroprevalence of typhoid fever was higher in participants who had no toilet availability in their house hold were more infected than those who had toilet in their house hold ( OR= 0.479 , 95% CI= 0.318-0.721, p= 0.000). (Table 6 ).



















[bookmark: _Toc429676067]Table 7:Multivariate analysis of the Socio demographic and Risk Factors in febrile patients and their association with typhoid fever at DMRH from January 15 to May 30, 2015 (n=384).
	Variables	
	Total subjects
 tested
	Positive
No (%)
	Negative
No (%)
	AOR

	P value

	Age (years)  <20
                     21-30
                     31-40
                     41-50
                      >50
Sex
                 Male
                 Female
Marriage
          Unmarried
           Married
           Divorced 
Occupation  
	42
130
102
65
45

168
216

106
244
34
	     20 (47.6)
     95 (73.1)
     55 (53.9)
     22 (33.9)
     14 (31.1)

     71 (42.3)
     135 (62.5)

     58 (54.7)
     139 (57)
 9 (26.5)
	22 (52.4)
35 (26.9)
47 (46)
43 (66.1)
31 (68.9)

97 (57.7)
81 (37.5)

48 (45.3)
   105 (43)
25 (55.6)
	 0.274 (0.087,0.864)
0.127 (0.052,0.309)
0.412 (0.174,0.976)
0.901 (0.354,2.294)
1**

1**
3.498 (1.941,6.305)

1**
0.880 (0.451,1.716)
2.783 (0.923,8.389)
	0.027*
0.000*
0.044*
0.827



0.000*


0.707
0.069

	           Employed
	50
	     23 (46)
	27 (54)
	1**
	

	           Farmers
	  216
	     130 (60.2)
	86 (39.8)
	1.332 (0.578,3.071)
	0.502

	          Others
	  118
	     53 (44.9)
	65 (55.1)
	2.777 (1.142,6.752)
	0.024*

	Residence
	
	
	
	
	

	          Urban
          Rural
Hand washing before eating
	  136
  248

	     62 (45.6)
     144 (58.1)
	   74 (54.4)
  104 (41.9)
	1**
1.500 (0.822,2.739)
	
0.187

	          Yes
           No
Use of soap for hand washing
          Yes
           No
Toilet availability
          Yes
           No
Hand washing after visiting toilet
           Yes
           No
Hand washing before preparing food
          Yes
          No
Drinking water source
           Piped
	 359
25

84
  300

170
214

100
284

110
274

152
	     184 (51.3)
     22 (88)

    32 (38.1)
    174 (58)

    74 (43.9)
    132 (61.7)

    42 (42)
    164 (57.7)

    48 (43.6)
    158 (57.7)

    50 (32.9)
	 175(48.7)
3 (12)

52 (61.9)
 126 (42)

96 (56.5)
82 (38.3)

58(58)
120 (42.3)

62 (56.4)
  116 (42.3)

  102 (67.1)
	1**
0.190 (0.050,0.736)

1**
0.713 (0.364,1.1398)

1**
1.055 (0.573,1.940)

1**
0.561 (0.279,1.129)

1**
0.460 (0.224,0.948)

1**
	
0.016*


0.325


0.864


0.105


0.035*

	           Non piped
	232
	    156 (67.2)
	76 (32.8)
	0.269 (0.134,0.542)
	0.000*

	
	
	
	
	
	


*  p value less than 0.05       CI confidence interval      AOR     adjusted odds ratio  ** reference
Multivariate analysis using multiple regressions showed that age, sex, occupation drinking water source, hand washing before eating and hand washing before preparing food were statistically significant risk factors p value < 0.05. Socio- demographic data was included in multivariate analysis. Variables which were significant in bivariate analysis were selected as a candidate for the multivariate analysis. In the Wald test from logistic regression and  a p-value of below 0.25 in the bivariate analysis were selected to be used in the multivariate analysis (Heinze, 2008). 

The present result showed no significant association between typhoid fever seroprevalence and residence, marital status,  hand washing after visiting toilet,  use of soap for hand washing  and toilet availability (p >0.05) (Table 7).

In general seroprevalence of typhoid fever was higher in those of age group between 21-30 (AOR= 0.127; 95% CI=  0.052-0.309,  p= 0.000). Female participants were 3.498 times more likely to be infected with typhoid fever than males (AOR 3.525; 95% CI = 1.933-6.426, p= 0.000). Seroprevalence of typhoid fever was high in those of participants who had included in   other groups of occupation  (AOR =2.777; 95% CI= 1.142-6.752, p=0.024).

Study subjects who did not wash their hands before eating were 0.191 times more likely infected than those who did wash their hands before eating (AOR 0.191; 95% CI=0.050-0.736 p=0.016). And also participants who did not wash their hands before preparing food were more likely infected than those who did wash their hands before preparing food (AOR 0.460; 95% CI=0.224-0.948 p=0.035) Study participants who use non piped  drinking water were 0.269 times more likely infected with typhoid fever than those who use piped drinking water ( AOR 0.269;  95% CI = 0.134-0.542, p= 0.000)  ( Table 7).

In this study  by using multivariate logistic regression analysis, age , sex,  occupation, drinking water source, hand washing before eating and hand washing before preparing food were determinant risk factors for the prevalence of typhoid fever in the study area.  
In the current study there was statistically significant association between age and sero prevalence of typhoid fever. A similar finding was made from study done in Addis Ababa (Jelkeba Bali, 2014); In Ekwulumili Community Anambra State, Southeastern Nigeria (Oniydo et al., 2014) and Nepal (Sharma et al., 2003). However study done in west Bengal India (Ghosh et al., 2010)  different from the result of  this study. There are conflicting reports on the relationship between age of patients and seroprevalence of typhoid fever study conducted in Etinan Nigeria documented high sero prevalence of typhoid fever in all age groups (Uttah et al., 2013). This might be variation in study design and sample size differences.

In the current study the seroprevalence of typhoid fever was higher in females than males and there was statistically significant association between sex and seroprevalence of typhoid fever.  The reason may be  females may acquire infection during food preparation, child care, and other household activities. There was statistical significant association between occupation and typhoid fever seroprevalence and  study subjects who had other jobs were at highest risk. 

It is believed that the seroprevalence of typhoid fever varies with respect to the sources of drinking water. In the current study, the seroprevalence of typhoid fever was higher in individuals who used non piped water than in those who used piped water and there was statistical significant association between drinking water source and typhoid fever seroprevalence.  This is similar to a study done in Etinan Nigeria (Uttah et al., 2013); Owerri Nigeria (Peace et al., 2014); Samarang Indonesia (Gasem et al., 2001); Bangladesh (Akmm et al., 2011);  Uzbekistan (Srikantiah et al., 2007). This may be non piped water more exposed to  pollution such as fecal contamination and other pollutants.

In this study the seroprevalence of typhoid fever was higher in individuals who did not wash their hands before eating than individuals who did wash their hands before eating and there was statistical significant association between hand washing before eating and seroprevalence of typhoid fever and also seroprevalence of typhoid fever was higher in individuals who did not wash their hands before preparing food than individuals who did wash their hands before preparing food and there was statistical significant association between hand washing before preparing food and seroprevalence of typhoid fever. The reason may be typhoid fever is a disease of poor personal hygiene and specially hands are contaminated by different waste materials and dirty things.




[bookmark: _Toc429680004]5. CONCLUSION AND RECOMMENDATIONS  
[bookmark: _Toc429680005]        5.1 CONCLUSION
Typhoid fever remains an important public health problem in Debre Markos Referral Hospital. It was highly prevalent febrile disease in the study area. The findings of this study could be concluded that typhoid fever mainly affects the younger age group specially 21-30 years old. In addition, sex, occupation, drinking water source, hand washing before eating, and hand washing before preparing food were the major determinant risk factors that have associations with the prevalence of typhoid fever. 
[bookmark: _Toc429680006]         5.2  RECOMMENDATIONS
Based on the findings and limitations of the present study, the following recommendations are therefore  made
· Since the seroprevalence of typhoid fever in the study area was high; to reduce this prevalence the community and health workers should work together.

· Continuous surveillance data analysis should be done and the findings should distributed to the concerned bodies or stakeholders. Corrective actions should  be taken based on the analysis finding results

· Currently typhoid fever is a common health  problem and requires prevention and control measures by health professionals in particular; government bodies and policy makers at large.

· Further studies should be done  in different seasons and different study areas.
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Questionnaire for collecting data on Socio demographic status of patients.
Date of data collection………………….
Sample code…………….
1. Patient’s Age……                
 2. Patient’s Sex        A/ Male…….   
                                    B/ Female……
3. Educational attainment 
                           A/ No schooling
                           B/ No formal education
                           C/ Primary completed
                           D/ Secondary completed
                           E/ Tertiary completed
4. Marital status                 
                                                A/ Unmarried      
                                                B/ Married    
                                                C/ Divorced 
5. Occupation              A/Employed
                                     B/ Farmer
                                     C/ Others
6. Residence            A/ Urban                              
                                 B/ Rural


	
Questionnaire for collecting data on risk factors of typhoid fever from febrile patients. 
1. Do you wash your hands before eating?    
A/ Yes                       B/ No
2. Do you wash your hands after visiting toilet?  
A/ Yes                       B/ No
3. Do you wash your hands before preparing food?  
A/ Yes                       B/ No
4. What is the source of your drinking water? 
A/ Piped Water          B/ Non Piped Water
5. Do you use soap for hand washing?   
  A/Yes                      B/ No
6. Is there toilet in the house hold?     
A/ Yes                      B/ No












Consent Form
Patient’s Name				Card no	Ward			Serial no		
I have been informed that the objective of this study is to estimate the prevalence and determine risk factors of typhoid fever from febrile patients admitted to DMRH. Since the results of this study have importances to treat me and other patients, I am volunteer to participate in the interview and to provide the requested 				specimen for clinical investigation in the study.
Name					Signature			Date			  


