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ABSTRACT Disability adjusted life years (DALYs) were used as a measure to evaluate the impact of the morbidity caused by 
brucellosis. The use of such non- monetary index has the advantage of avoiding the potentially ethically or morally 

troublesome task of having to place a monetary value on human health and life. DALYs calculations were based on the fact that brucellosis 
is a non fatal disease. So the YLL part of DALYs goes to zero. Brucellosis was not included in the world disability weight tables so the estimate 
of 0.2 disability weight was based on Roth et al., (2003). The healthy years lost by a person as a result of Brucellosis in Kuku Scheme that ac-
counted 7.5 DALYS. The study confirmed the endimicity of brucellosis in the scheme and the non monetary burden of producers’ health was 
estimated. 

INTRODUCTION
The burden of disease is an indicator for any health outcome 
that affects social welfare (Murray, 1994). It is a major element 
in the decision-making process; its quantitative assessment 
helps in providing a rational basis for research, implementa-
tion and policy development (Kay et al., 2000). The use of time 
as a unit of measure provides a simple and intuitive method to 
combine the time lived with a disability with the time lost due 
to premature mortality (Murray, 2000). Disability adjusted life 
years (DALYs) are a non –monetary economic measure of dis-
ease, they measure the loss from living a shorter life with disease 
(Meltzeret et al., 1998).  DALYs were developed by the World 
Bank and the World Health Organization (WHO) to estimate the 
burden of disease across the world (Fox-Rushby, 2002). The dis-
ability weights are derived through the person trade-off (Murray 
and Acharya, 1997). According to Fox-Rushby (2002) they are in-
tended to influence decision making in health systems.

DALYs for a disease or health condition are calculated by sum-
ming the years of life lost due to premature mortality (YLL) in 
the population and the equivalent ‘healthy’ years lost due to dis-
ability for incident cases of the health condition (YLD):

DALYs = YLL + YLD   (Mathers et al., 1999).

As accounted by Murray et al., (1994) 

YLL  = K Cera  { e-(r+  )(L+ a){ – (r +β )(L+ a)-1} –e-(r+β )a { -(r+ β)a-1}}   
	      (r+ β) 2 

 	     + 1-K  (1-e-rL)
	          r     
Where: 
a = age of death (years).

r = discount rate (usually 3%).

β = age weighting constant ( e.g. β = 0.04).

K = age weighting modulation constant (e.g. K= 1).

C = adjusting constant for age-weights (e.g. C= 0.1658).

L = standard life expectancy at age of death (years).

The YLD formula:         
 
YLD= DW { KCera {e-(r+β)(L+a) {-(r+β)(L-a)-1}-e-(

                   (r+β)2 
	        r+β)a{-(r+β)a-1}}+1-K (1-e-rL)}
                                       r

Where:

 a =age of death (years).

r = discount rate (usually 3%).

Β, K, C = (constants). 

L    = duration of disability.

DW= disability weight. 

Brucellosis is a worldwide re-emerging zoonotic disease (Pap-
pas et al., 2006).  Nine Brucella species are currently recognized, 
of which seven affect terrestrial animals (Scholz et al., 2008; 
Scholz et al., 2010; Seleem, et al., 2010)]. Five out of them infect 
humans, these are B. melitensis, B. suis, B. abortus and B. canis 
(Acha, and Szyfres, 2003). Humans acquire the infection by di-
rect contact with infected animals, particularly aborted foetuses 
or by consuming unpasteurized animal milk (Dean et al., 2012a). 
In humans brucellosis s clinically manifested by undulant fever, 
malaise, insomnia, anorexia, headache, arthralgia, constipation, 
sexual impotence, nervousness and depression (Megid et al., 
2010). The disease gains special importance as a significant pub-
lic health hazard  (Abeer, et al., 2003)  and  is one among most 
economically  animal diseases in the developing countries (Ber-
nues et al., 1997 and Dijkhuizen et al., 1995).  

There are about 500,000 new human cases of brucellosis report-
ed annually worldwide (Seleem, et al., 2010). A brucellosis dis-
ability weighting of 0.2 has been previously proposed for Disa-
bility-Adjusted Life Years (DALYs) calculation, based on the pain 
and impaired productivity known to result from infection (Roth, 
et al. ,2003) .Based on disability weights from the 2004 Global 
Burden of Disease Study, a disability weight of 0.150 is proposed 
as the first informed estimate for chronic, localized brucellosis 
and 0.190 for acute brucellosis (Dean et al., 2012b).

METHODOLOGY
The study area 
The study was conducted in Kuku Scheme the most famous 
Dairy Scheme in Sudan. It located in Eastern Nile locality, Khar-
toum State east to the Blue Nile bank. The Scheme was estab-
lished in November 1963 and covers an area of about 2600 acre 
(El Hadari and Simpson, 1967). The objectives of the scheme 
were to settle semi-nomadic animal owners in an irrigated land 
and to supply Khartoum with pasturalized milk (Nagat, 1982).  
The whole project was established by American aid and was the 
responsibility of the department of animal resources in the min-
istry of Agriculture (Mohammed, 1994).   
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Data collection:
A sample of 176 volunteers including 4 females out of 649 in 
contact people were tested and investigated for brucellosis. 
Blood samples were collected and transferred to the National 
Health Laboratory for serological tests. The serum samples were 
screened by Rose Bengal Plate Test according to (Alton et al., 
1975) and confirmed by c-ELISA as described by the producing 
company (Svanova Biotech- Uppsala- Sweden). 

Data analysis
According to infection rate the disability adjusted life years 
(DALYs) were calculated. The YLL (years lost as result of pre-
mature death) part of DALY’s formula was omitted because the 
disease is not fatal. The years of life with disability (YLDs) is cal-
culated as follows.

YLD= DW{ KCera {e-(r+β)(L+a) {-(r+β)(L-a)-1}-e                        
		  (r+β)2-(r+β)a{-(r+β)a-1}}+1-K (1-e-L)}                                                                                                        
    				       r

Given:

a = Average age at onset of the disease (years) = 37 years ( field 
data)

r = discount rate (usually 3%).

β = age weighting constant ( e.g. β =0.04).

K = age weighting modulation constant (e.g. K= 1).

C = adjusting constant for age-weights (e.g. C= 0.1658).

L = average duration of the disease = 3 years

DW = disability weigh = 0.2( Roth et al, 2003).  

The data was analysed using WHO reference DALYs calculating 
template (WHO,2014).

RESULTS AND DISCUSSION
According to the screening test out of the 28 persons reacted 
positive, these were further subjected to confirmatory test using 
c-Elisa where 20 reacted positive to c-Elisa. 

Based of clinical signs and c-Elisa result, four people out of 176 

(2.3%) were found to be actively infected. They complained from 
Fever, headache, arthralgia, night sweat, fatigue.  As brucellosis 
is not a fatal disease the YLL part of the equation was omitted. 
Accordingly every infected person will lose one (1) year as a 
result of the infection and the studied population lost 7.5 years 
of their healthy life. Although it was not diagnosed before, this 
result confirmed the endimicity of human brucellosis in the 
scheme and estimated its burden among the studied population. 
Malta fever was usually diagnosed and treated as malaria or ty-
phoid.

Table- 1 The burden of human brucellosis in Kuku Dairy 
Scheme in DALYs

Age
Persons

Population DALYs DALYs per 176

0-4     0 - -

5-14 0 - -

15-29 117 - -

30-44 50 1 26.4

45-59 9 - -

60-69 0 - -

70-79 0 - -

80+ 0 - -

Total 176 1 7.5

CONCLUSION
It was concluded that in Kuku scheme public health efforts re-
garding zoonosis need to be realized. A part from directly reduce 
the producers” incomes, the disease have an indirect negative 
impact on the scheme economy through the healthy life years of 
the produces lost as a result.  
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