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Abstract 
This study estimated the annual economic burden of bovine and human brucellosis in Adjumani District, Uganda in the year 2016 as extension of a larger study that determined seroprevalence and risk factors for brucellosis in cattle and humans. Semi-structured questionnaires were administered to 25 households with Brucella seropositive cattle herds and 14 households with at least one Brucella seropositive person in order to capture economic burden in cattle and humans respectively. Data were analyzed using MS Excel 2007. In cattle, the total economic burden was estimated as a sum of costs associated with mortality of Brucella seropositive cows that abort and cost of morbidity of brucellosis among the cattle population. In humans, brucellosis burden was quantified in Disability Adjusted Life Years (DALYs) and monetary cost of human brucellosis episode. The total bovine brucellosis economic burden was estimated at UGX 2,692,809,443 (745,930.41). The economic burden associated with mortality of Brucella seropositive cows after abortion was UGX 23,488,155. Burden associated with morbidity was UGX 2,669,321,288 (USD 739,424) per year for the district cattle herd (131,282 cattle). The value of calves lost from abortion and perinatal mortality and milk lost from non-aborted seropositive cows accounted for 47% and 3.3% respectively of the total burden. The burden of human brucellosis was estimated at 887 DALYs, average monetary cost of human brucellosis episode was UGX 760,590 (USD 210.7) Out of which indirect cost (attributed to 14 days of lost income from not working), direct medical expenses (diagnostics, consultation and drugs), direct non-medical expenses (transport and food consumed) incurred by a human brucellosis patient amounted to 55.5% (117USD), 11.84% (USD 24.94) and 32.7% (USD 68.9), respectively. One Health approach is recommended for management of brucellosis in livestock and humans in the district. 
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Brucellosis is a zoonotic disease of domestic and wild animals as well as humans and is distributed worldwide. It is caused by bacteria of Phylum: Proteobacteria, class: Alpha Proteobacteria, order: Rhizobiales, family: Brucellaceae, genus: Brucella. Brucella spp. are small, gram-negative, non motile, non-spore-forming, intracellular-reproducing, aerobic coccobacilli with a size of 0.6 to 1.5 μm in length and 0.5 to 0.7 μm in width (Corbel and Banai, 1984). Four species are pathogenic for humans: Brucella abortus (seven biovars), B. melitensis (three biovars), B. suis (five biovars), and B. canis.
In humans clinical manifestation is characterized by fever, chills, loss of appetite, night sweats, weakness, fatigue, headache, and abdominal, joint, muscle and back pain, and is associated with organ specific complications, such as, endocarditis, hepatitis, osteoarthritis and spondylitis of vertebrae (Corbel, 2006). Treatment of infected individuals is many times prolonged and requires a combination of antibiotics. The condition can result in permanent and disabling sequelae with considerable medical expense and loss of income (Corbel, 2006; Dean et al, 2012; Narrod et al, 2012).
Bovine brucellosis manifests with abortion, still births, retained placenta, weak calves, reduced milk yield, testicular abscess, and perinatal deaths (Chilonda & Van Huylenbroeck, 2001; Roth et al., 2003). Considering a herd of a household as a microeconomic unit, the burden of bovine brucellosis can be estimated from direct and indirect monetary parameters. Direct costs include expenditure  towards control and amelioration of effect of the disease e.g. diagnostics, medications, biosecurity, quarantine, vaccinations and replacement costs due to test and slaughter while indirect costs include lost resources or revenues from lowered milk production,  lost fetuses (abortions) and calves (perinatal mortality), reduced labor of oxen, and cost of repeat breeding (Rushton, 2009). Macroeconomic burden associated with bovine brucellosis are Government expenditures on drugs such as antibiotics and vaccines, reduced taxes and income associated with lost international trade and foreign exchange productivity. Estimation of economic burden from bovine brucellosis requires information summarized from data collected at individual animals, herd, household and government units level such as farming systems, herd size, morbidity and mortality of seropositive cattle, loss of calves through abortion and perinatal mortality (opportunity costs), loss of milk revenue, cost of infertility, cost of replacement of cows, cost of replacement of bulls, and cost of veterinary intervention (Budke et al, 2011; Otte & Chilonda, 2001; Santos et al, 2013). 
Brucellosis burden in humans can be quantified in Disability-Adjusted Life year (DALY), metric that combines the burden of mortality and morbidity into a single number. The metric is used by WHO to assess the global burden of diseases and evaluate cost-effectiveness of different programs. DALY is the sum of years of potential life lost due to premature death (YLL) and years lost due to disability (YLD) (WHO, 2013). In monetary terms, cost of human brucellosis can also be computed from direct and indirect cost of mortality and morbidity. Direct costs are associated with resources expended for health care (e.g. diagnostics, medications, surgical treatment and increased biosecurity) while indirect costs include resources foregone to participate in intervention or as a result of illness (e.g. loss of gainful work, earning losses for a family member while taking care of sick individuals (patient attendant). The macroeconomic burden of human brucellosis is increased government expenditures on drugs, reduced taxes from lost productivity due to death or disability (labor force), as well as, increased expenditure on foreign labor. 
This study was extension of a larger study that determined the prevalence and risk factors for brucellosis in cattle and humans in Adjumani district. It was triggered by an indication of increasing magnitude of the disease in humans. According to Adjumani District Health Office, between January 2014 and July 2015, up to 123/653 patients with chronic febrile illness were diagnosed with brucellosis using Rose Bengal Plate Tests at a time the distribution and determinants of the disease in humans and animals was poorly understood in the region. 
The first part of the overall study examined 707 cattle from 144 cattle herds and 801 people drawn from 144households. The obtained individual cattle and herd level Bovine Brucella seropositivity were 15.7.0% and 62.5% (95%CI: 45.8% to 76.8%) respectively. The district has 131,282 cattle (56,488 males and 74,794 females) being kept under agro pastoral systems characterized by small to medium-size herds, settled households and low range cattle movements in communal grazing lands. In humans, individual and household level seroprevalence of human brucellosis were 1.87% and 9.7%.respectively with consumption of unboiled milk being a risk factor for household level Brucella seropositivity. This subsequent study quantified economic burden associated with brucellosis in cattle and people in Adjumani District, essential for securing resources and political will towards control of the disease
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Study area 
As located in the map below, the study was carried out in six selected sub counties of  Adjumani district, which is located in the north-western region of Uganda, between latitudes 31o 24” and 32o 4” east of Greenwich line; and longitudes 2o 53” and 3o 37” north of the Equator. It lies at an approximate altitude ranging from 900 to 1500 metres above sea level. The district lies on the eastern bank of the Albert Nile, which is its common border with Moyo District. The district borders Amuru in the south and east, Arua and Yumbe in the west, and Moyo in the North. Adjumani is one of the districts that form Uganda’s common border with the Republic of South Sudan in the northeast. The total land area of the district is 3128 Sq.Kms, of which 46.8 Sq.Kms is covered by water. The area occupied by forest is estimated at 37.44 Sq.Kms. Of the 1455 Sq.Kms of arable land, only 120.8 Sq. Kms is under cultivation. Arable land 1,455 46.52, Tropical forests 37.44 1.28, Wetlands 46.80 1.50, Savannah woodlands 1,588.76 50.70. Open water bodies comprise 2.5% of total land area with River Nile (Albert Nile) being the major feature of the district. Other prominent rivers include Itirikwa, Esia, Ayugi, Tete, Adidi and Zoka. Adjumani is endowed with considerable vegetation cover. Permanent wetlands with a variety of vegetation particularly papyrus occupy the banks of River Nile (Albert Nile). The climate of Adjumani District is tropical in nature with moderate rainfall and temperature. The rainfall pattern is bimodal with annual rainfall varying between 750 mm to 1500 mm. The rainfall seasons fall between April to June and August to November, with peak rainfall usually experienced in May. Dry conditions are experienced from December to March. The annual mean temperature ranges from 190C to 360C and has humidity levels of over 80% in most months, which reduces to below 50% during the dry season afternoons especially from December to February (UBOS, 2017).
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Study design
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[bookmark: _Toc485191510][bookmark: _Toc489525122][bookmark: _Toc491442885][bookmark: _Toc491443056][bookmark: _Toc491443227][bookmark: _Toc491443398][bookmark: _Toc492503568][bookmark: _Toc493252973][bookmark: _Toc493254145][bookmark: _Toc493742751][bookmark: _Toc493760379][bookmark: _Toc499195299][bookmark: _Toc500220337][bookmark: _Toc500406529][bookmark: _Toc500408653][bookmark: _Toc500425747][bookmark: _Toc500625118][bookmark: _Toc500664104][bookmark: _Toc500666310][bookmark: _Toc500666715][bookmark: _Toc500668161]Data for estimating bovine brucellosis economic burden were collected from both primary and secondary sources. Primary data was collected using semi structured questionnaires administered to heads of households owning seropositive cattle herds. A cattle herd was considered Brucella seropositive if at least one animal tested positive with RBPT and FPA in a seroprevalence study and those herds were followed over 14 months. The questionnaire collected information to establish indices for mortality of seropositive cattle, incidence of abortion or perinatal mortality and associated costs, cost of infertility, cost of replacement cows, cost of replacement bulls, increased veterinary costs, milk production loss (per seropositive cow) and meat production loss. Secondary data collected for estimating value of these costs were obtained from the preceding epidemiologic study, Uganda Bureau of Statistics, Ministry of Agriculture Animal Industry and Fisheries, Adjumani District Local Government, Ministry of Health.
[bookmark: _Toc493742752][bookmark: _Toc493760380][bookmark: _Toc499195300][bookmark: _Toc500220338][bookmark: _Toc500406530][bookmark: _Toc500408654][bookmark: _Toc500425748][bookmark: _Toc500625119][bookmark: _Toc500664105][bookmark: _Toc500666311][bookmark: _Toc500666716][bookmark: _Toc500668162]Another questionnaire was used to collect data on costs of human brucellosis case  e.g. medical consultation, cost of diagnosis, cost of medication, cost of transport for treatment or hospitalization, special foods and any other costs a household incurred due to illness (direct costs), including death of brucellosis patients. Information collected also included the number of days that the ill person and their caretakers were unable to work due to illness, average daily income lost and coping mechanisms needed throughout the time of infection and after.
Secondary data were collected from Medical officers who treated brucellosis patients in the district. In addition, secondary data were sourced from Uganda Bureau of Statistics, Adjumani District Local Government and Ministry of Health.
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Data were entered in Microsoft Excel (Ms Office 2007) cleaned and exported to STATA version 15 (2015) and R Studio (2015) for further organization and analysis. 
The following economic model was used to estimate the total economic burden of bovine brucellosis in Adjumani District;
Total economic burden= Costs associated with mortality of aborted Brucella seropositive cows + morbidity of brucellosis among the cattle population  (TE Angara, AAA, Ibrahim, & Osman, 2016; Bennett, 2003).
Where,
Economic burden due to morbidity=Value of milk lost + Value of calves lost + Cost of veterinary intervention + Cost of replacement of bulls + Cost of replacement of cows
And;  
Value of milk lost=[Milk losses of aborted cows (in liters) per cow + milk losses of non-aborted cows (in liters) per cow l] x price of milk per liter.
Value of calves lost=number of mature females x abortion rate of seropositive cows x average price of weaning calf.
Cost of veterinary intervention=number of seropositive aborted cows x cost of veterinary intervention per cow
Total economic burden for Adjumani District was estimated from the following parameters:
i. Annual losses per head=total economic losses attributed to Brucella divided by the number of cattle population
ii. Annual losses per mature female=total economic losses attributed to Brucella divided by number of mature female cattle
iii. Annual losses per seropositive female=total economic losses attributed to Brucella divided by number of seropositive female.
Each of these total economic indices was calculated from the following data identified from primary and secondary epidemiologic data for Adjumani or regional estimates:
i. Total number and herd structure of cattle in the district (male, female, mature male, mature female).
ii. Number of seropositive mature females
iii. Number of seropositive aborted females
iv. Mortality risk for seropositive aborted mature females
v. Average value of a mature cow
vi. Value of cows dying from metritis attributed to Brucella
vii. Value of 10% loss of the total milk yield of infected non aborted cows during that lactation
viii. Average price of milk per liter
ix. Annual milk yield per cow
x. Number of calves lost due to abortion
xi. Average price of a weaning calf
xii. Value of calves lost due to abortion
In humans, burden due to brucellosis was estimated using DALY and sum of direct and indirect costs. Direct costs were classified as all cash spending due to brucellosis for both the patient and caretakers (e.g. medical consultation, drugs, diagnostic tests, transport, special foods and any other costs that a household incurred due to illness). Indirect costs were measured in terms of the number of days that the ill person and their caretakers were unable to conduct their activities due to illness. These costs were valued in monetary terms using an average daily income estimated from the surveys to estimate income days lost, and costs of diagnosis, cost of medication, cost of transport to health facilities, and coping mechanism etc.
Burden of human brucellosis in DALYs =Years of life lost due to premature death (YLL) +Years lost due to disability (YLD). 
Where YLL=N x L (N=number of deaths due to brucellosis and L = standard life expectancy at age of death in years) and YLD = either I x DW x L ( I=incident cases , DW =disability weight and L= average duration of case until death), or P x DW (P=prevalent cases and DW = disability weight)  (Organization, 2009), In determining YLD based on incidence (I x DW x L), I used duration of illness L = 4.5 years obtained by Beklemischew in his study of duration of clinical cure of 1000 patients with brucellosis in the Russian Federation, and I also assumed DW= 0.2, because of  rarity of data and brucellosis in humans is mainly characterized by pain and affects occupational ability even during periods of remission as used by Felix Roth when evaluating human health benefits from livestock vaccination for brucellosis in Mongolia (Roth F et al, 2003)
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	Total number of cattle 
	Male 
	Female 
	Mature male 
	Mature female 

	131,282
	56,488
	74,794
	13,128
	29,881


Source: Adjumani District Veterinary Office.
Table 2 The variables computed based on data obtained from secondary sources:
	S/no 
	Variable 
	Estimate 

	1. 
	Total number of cattle 
	131,282 

	2. 
	Male 
	56,488 

	3. 
	Female 
	74,794 

	4. 
	Mature male 
	13,128 

	5. 
	Mature female 
	29,881 

	6. 
	Number of seropositive cows 
=(number of mature females x seroprevalence in females)
= (29,881 x 26.8%)
	8,032 cows 

	7. 
	Abortion risk among infected cows 
	46% 

	8. 
	Number seropositive aborted female 
= (Number of seropositive cows X abortion risk among infected cows)
= (8,032 x 46%)
	3,694 cows 

	9. 
	Number seropositive non aborted female 
	4338 cows 

	10. 
	Average price of mature cow 
	UgX 634,815

	11. 
	Number of cows that die due to metritis 
= (number of seropositive cows x mortality risk for seropositive aborted mature females)
= (3,694 X 1%)
	37 cows 

	12. 
	Value of cows that die due to metritis 
=( Number of cows that die due to metritis X Average price of mature cow)
=(3694 X 634,815) 
	UgX 23,488,155 

	13. 
	Number  of calves lost due to abortion 
	3,694 calves 

	14. 
	Average price of weaning calf 
	UgX 341,852 

	15. 
	Value of calves lost due to abortion 
= (Number  of calves lost due to abortion X Average price of weaning calf) 
=(3,694 x 341,852)
	UgX 1,262,801,288 

	16. 
	Average milk yield per lactation per cow 
= (Average milk yield per day x 120 days )
=(1.8 X 120)
	216 liters 

	17. 
	Quantity of milk lost due to abortion 
=( Number seropositive aborted female X Average milk yield per lactation per cow)
=(3,694 X 216) 
	797,904 liters 

	18. 
	Average price of milk per liter 
	UgX 1,000 

	19. 
	Value of milk lost due to abortion 
=( Quantity of milk lost due to abortion+ Average price of milk per liter)
=(797,904 X 1,000)
	UgX 797,904,000 

	20. 
	Estimated milk yield from  infected non aborted cows (4338 X 216) 
	937,008 liters 

	21. 
	10% (loss) of the estimated milk yield of infected non aborted cows 
= (milk yield by equivalent healthy cows X 10%)
= (937,008 X 10%)
	93,700 liters 

	22. 
	Value of 10% of the total milk yield of infected non aborted cows 
=10% annual milk lost x average price of milk 
=93,700 X 1000
	UgX 93,700,000 

	23. 
	Total value of milk lost due to brucellosis 
= (Value of milk lost due to abortion + Value of 10% of the total milk yield of infected non aborted cows)
=(797,904,000+93,700,000) 
	UgX 891,604,000 

	24. 
	Cost of veterinary intervention
=(number of vaccinatable cattle X cost per cattle)
= (131,282 X UGX 5000)
	UgX 656,410,000 
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	S/no
	Parameter 
	UGX shillings 
	US dollars 

	1.         
	Value of calves lost from abortion or perinatal mortality 
	1,262,801,288
	         349,806 

	2.          
	Cost of replacement of bulls* 
	 -
	                   -   

	3.          
	Veterinary costs 
	656,410,000
	         181,831 

	4.          
	Cost of Replacement of cows* 
	 -
	                   -   

	5.          
	Milk production loss 
	 891,604,000
	           25,956 

	7.          
	Meat production loss*
	 -
	                   -   

	8.          
	Total economic burden 
	2,692,809,443 
	         745,930.41


*It was not possible to estimate these parameters because respondents could not distinguish between the price of seropositive animals and healthy ones.
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   =Value of calves lost due to abortion + Total value of milk lost due to brucellosis+ Cost of Veterinary Intervention 
   = 1, 262,801,288 + 891,604,000+ 656,410,000
     =UGX 2,669,321,288 (USD 739,424)
Economic burden due to mortality
         = UgX 23,488,155 
Total economic burden of bovine brucellosis 
           =mortality + morbidity. 
           = 23,488,155+ 2,669,321,288 
            =UGX 2,692,809,443 (USD 745,930.41) 
Annual bovine brucellosis economic loss per cattle in Adjumani District is 
           =total economic loss due to bovine brucellosis / number of cattle in Adjumani 
            = 2,692,809,443 / 131,282
              = UGX 20,512 (USD 5.68)
 Annual economic loss due to bovine brucellosis per mature female
          =total economic losses due to Brucella / number of mature female cattle 
          UGX 2,692,809,443 / 29,881 cows    
          =UGX 90,118 (USD 24.96) / cow 
Annual economic loss due to bovine brucellosis per seropositive female
          =total economic due to Brucella / number of seropositive female. 
           =UGX 2,692,809,443 /8,032 cows       
          =UGX 335,260 (USD 92.9) / cow

Economic burden of Brucellosis in humans
Human brucellosis burden was estimated at 887 DALYs, the average out-patient department cost for a human brucellosis case was UGX   760,000 (USD 210.56) (Table 3 & 4). At the time of this data collection, none of the 15 persons diagnosed seropositive for brucellosis died. Therefore, specific cost due to mortality could not be determined. All costs registered were therefore attributed to morbidity. The average indirect cost of income lost from 14 days of work was UGX 421,866 (USD 116.9) and was the highest contributor (79.7%) to total costs followed by average direct medical expenses (diagnostics, consultation and drugs) per case of human brucellosis (UGX 90,000; USD 24.93) and direct non-medical expenses (transport, food etc) totals to UGX 17,766 (USD 4.92).
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	Variable 
	Cost 
	Average Cost  (USD )*   

	DALYs for (Mortality+ Mortality)  
	DALY  =(YLL+YLD) 
	887DALYs 
	0

	Mortality 
	YLL  (N x L) 
	0 
	

	Morbidity 
	YLD  (IxDWxL or P x DW) 
	887 DALYs 
	

	Direct Medical expenses
	Diagnostics
	UgX 5,000
	1.39

	
	Drugs  
	UgX 85,000
	23.55

	Direct non-medical expenses
	Transportation cost
	UgX 124,133
	34

	
	Food 
	UgX 124,000
	34

	Indirect cost
	Income lost from 14 days of not working
	UgX 421,866
	116.86

	TOTAL 
	760,000
	210.56
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In the epidemiologic study of 707 cattle from 144 cattle herds, Bovine Brucella seropositivity of 16.0% among individual cattle and 62.5% (95%CI: 45.8% to 76.8%) at herd level was obtained. The district has 131,282 cattle (56,488 males and 74,794 females) being kept under agro pastoral systems characterized by small to medium-size herds, settled households and low-range cattle movements. Bovine brucellosis economic burden was estimated at UGX 2,692,809,443 (USD 745,930.41). Economic burden from mortality attributed to abortion of Brucella seropositive cows was UGX 23,488,155 and economic burden from brucellosis morbidity among the cattle population in the District was UGX 2,669,321,288 (USD 739,424), Value of calves lost from abortion and perinatal mortality was UGX 1,262,801,288, while value of milk lost from non-aborted seropositive cows and abortion totals to UgX 891,604,000 and cost of veterinary intervention was estimated at Uganda shillings 656,410,000. Loss of calves due to abortion and perinatal mortality accounts for 47.3% of total brucellosis burden in cattle population in the district. The model does not cover all variables that could ultimately be strongly influenced by prevalence of bovine brucellosis such as cost of replacement of bulls, loss in value of meat and some aspects of veterinary intervention. This finding is in agreement with OIE Regional Commission of Africa Report 2009, that pointed abortion as the most adverse effect of brucellosis on the livestock population (Akakpo et al, 2010) The annual loss due to brucellosis per cattle was USD 5.68. compared to USD 3.16 per bovine in Nigeria(Ajogi, 1998)) and USD 1.20 per bovine in Sudan (Angara et al, 2016) and US $ 6.8 per cattle in India(Singh, Dhand, & Gill, 2015) . This is attributed to variation in bovine Brucella seropositivity and cost of intervention. In Uganda the cost of vaccinating cattle with Brucella vaccine (S19) was UGX 5000 (USD 1.4). This means for every money (UGX 5000) spent on vaccination of cattle; the farmer saves USD 4.4 (USD 5.68-USD 1.4).	
The estimated cost of bovine brucellosis (UGX 2,669,321,288) was 10% of FY 2017/2018 Adjumani District budget (UGX 26,212,948,000), 2.5 times higher than FY 2017/2018 budget for production department (UGX , 1,061,346,000) and 36.6% of FY 2017/2018 budget for health department (UGX 7,287,406,000). It was 8.1 times the Adjumani District local revenue for FY 2017/2018 (UGX 329, 377,000). Importantly the obtained bovine brucellosis economic burden for Adjumani (USD 739,424) represents 0.003% of Uganda’s Gross Domestic Product (GDP) for 2017 (USD 27.6 billion), where the share of agriculture (crop and livestock), forestry, agriculture support services, and fishing activities to the total GDP at current prices is estimated at 22.6% in FY 2014/15 (Behnke & Nakirya, 2012; Uganda Bureau Of Statistics, 2015). The estimated annual economic loss due to bovine brucellosis (UGX 2,669,321,288, USD 739,424) amounted to 10.1% economic loss due to bovine brucellosis in Khartoum State, Sudan that had 244,688 cattle with Brucella seroprevalence of 25.1% (T Angara et al., 2016). Economic burden due to bovine brucellosis amounted to 1.2% economic loss due to bovine brucellosis in Argentina (USD 60 million). This variation in economic losses is due to differences in prevalence of brucellosis and cattle population in these areas. The annual economic loss due to brucellosis per mature female cattle (cow) was UGX 90,118 (USD 24.96) / cow and annual economic loss due to brucellosis per seropositive mature female was UGX 335,260 (USD 92.9) / cow
This is again comparable to economic loss due to brucellosis per mature female (cattle) of USD 50.7 and annual economic loss due to brucellosis per seropositive female (USD 202) recorded in Khartoum State, Sudan (Angara et al., 2016). Farmers whose herds have higher Brucella seroprevalence pay more money for corresponding number of seropositive females than those with lower herd prevalence. 
In humans, a total of 801 people drawn from 144 households were examined for brucellosis and individual level seroprevalence of human brucellosis was 1.87%, while household level prevalence was 9.7%. Data collected from 14 Brucella seropositive households generated indices for estimating economic burden of human brucellosis; Human brucellosis burden was estimated at 887 DALYs, the average out-patient department (OPD) cost for a case was UGX 760,000 (USD 210.56). Households incurred an average indirect cost of USD 116.86 as income lost due to loss of 14days of work. An average of USD 24.93 was spent per household per case of human brucellosis as direct medical expenses (diagnostics, consultation and drugs) and USD 68 as direct non-medical expenses (transport, food etc). These costs are comparatively higher than direct and indirect cost of malaria in Uganda and some other African countries such as Ethiopia Rwanda Kenya and Nigeria (Arrow, Panosian, & Gelband).These additional expenses redirected most households’ available income towards increased consumption of health care goods and services. These unexpected costs can necessitate borrowing money to meet treatment costs which reduces future funds available for investments and savings (e.g. children’s education, acquisition of assets). In addition to these direct expenses the productivity and income of many affected households were gravely diminished.
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Bovine brucellosis in Adjumani district exerts significant burden on livestock sector. It’s therefore highly important to pursue public policies towards control and possibly eradication programs. The current data estimates a net return on investment for every UGX 5000 (USD 1.4) spent on vaccination of cattle, the farmer saves 15,884 UGX (USD 4.4=USD 5.68-USD 1.4) on all cattle in Adjumani. This high return on investment for a preventable disease with zoonotic potential calls for appropriate control programs to decrease the prevalence through implementation of control measures such as: 1) sensitization of people at high occupational risk as well as consumers of animal products on transmission and control of brucellosis, 2) elimination of cattle reservoirs through regular vaccination of livestock and slaughter of infected cattle, 3) allocation of resources for management of infected people, 4) increased inspection of replacement cattle and animal products especially milk and meat.
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