

DALY Brief: DALY Calculation for 

Long Lasting Insecticide Nets (LLIN)


1,000 Olyset LLINs sold in Kenya avert 520 DALY 

The sale of 1,000 Long Lasting Insecticide Nets (LLINs) in Kenya averts 520 healthy life years that would have been lost over the complete life of the net. The majority of this is made up of the 16 deaths averted in children aged 0-4 years, over the five-year life of the net. DALY for all age groups is calculated in the same way but they use different numbers for incidence (morbidity) and mortality. 

Where does the 520 DALY figure come from?

PSI interventions prevent episodes of illness and deaths. PSI promotes the use of LLIN to prevent malaria-related morbidity and mortality in people of all ages but those most at risk are children under the age of five.  In this region, children under five years have an average 1.424 episodes of malaria per year (for children aged 5-14 this is 0.6, and for adults 0.1)
. The effects of this are dire - on average, 12.53 children per thousand die due to malaria every year (for children aged 5-14 this is 1.6, for adults, 0.4)
.

PSI estimates that each LLIN sold will protect on average 1.42 people, of which 0.55 of those will be aged 0-4 years (0.19 will be aged 5-14 and 0.68 adults)
. DALY averted from this PSI intervention are calculated based on the following five factors: 
· Wastage of the product,

· Protective effect of the net,
· Death rate for children from malaria,

· Frequency of malarial illness among children,

· Location of the household – rural or urban.

PSI calculates that out of 550 children under five protected, three of them would have died each year (550 children * 12.53/1000 mortality * 49% protective efficacy * (1-0.05 wastage)) from malaria if they had not been using an LLIN. In other words, 3.2 deaths were averted.  The value for the life of a child is approximately 31 YLL
. Thus, a total of 100 YLL (3.2 deaths * 31.25 YLL) is averted each year for which the LLIN is effective
. Over five years this sums to less than 500 YLL, as future year benefits must be discounted at 3% to equate them to their value in the current time period. The five-year total discounted at 3% is the equivalent of 4.7 years of health impact at 470 (4.7 * 100). This is the bulk (90%) of the 520 DALY averted total. 

PSI adds to the above calculation the YLL averted by the rarer occurrence of deaths in older children and adults, as well as the burden of the illness episodes of Malaria in terms of YLD (years lost to disability) averted by using a LLIN. In total the DALY averted from 1000 Olyset LLIN accrues to 520, of which 110 are accrued in the first year.
Details for Number Crunchers
· Targeting: Number of vulnerable individuals protected by PSI’s LLIN is calculated as follows:

Number of 0-4, 5-14, adults and pregnant women sleeping under LLIN and proportion of consumers in rural areas

· An estimated 0.55 children 0-4, 0.19 children 5-14, 0.1 pregnant women and 0.58 adults sleep under each LLIN

· An estimated 67% of Kenya’s population live in rural areas 

· The estimated size of the Kenya population living in malaria endemic areas is 27,875,582

· Protective Benefit is calculated as follows:
Lifespan of product * (1 - wastage) * protective efficacy rate * mortality (n) [n=0-4; 5-14; 15+; PW]
· One Olyset LLIN has an effective lifespan of 5 years 

· 0% of LLIN sales are estimated to be in non-endemic areas

· 5% of sales are assumed to be wasted

· Protective effect is estimated to be 48.9% 

· YLL (Years of Life Lost) due to premature death from malaria is calculated as follows: 

· Sales of product * (1 - wastage) * protective efficacy rate * mortality rate (n)

· Number of deaths (mortality): in Kenya 1.253 per 1,000 children under 5 die of malaria every year, giving a death rate of 0.01253.

· Years of life lost to death for malaria is counted based on average age of death from malaria in rural children under 5 years of age (1.8 years
), discounting by 3% the future years until the age of 81.25 this = 31.25 years

In this example for children under five years the YLL for the first year is: 
YLL (n= 0-4 years) =1000 * 0.55 * (1-0.05) * 0.489 * 0.01253 * 31.25 = 3.2 YLL averted.
· YLD ( Years lost due to disability/being sick) with malaria is calculated as follows:

Sales of product * (1 - wastage) * protective efficacy rate * morbidity rate (n) * duration of episode * disability weight 
· The mean number of episodes of malaria in Kenya for a child aged 0-4 is 1.424 (that is the average number of times a child gets malaria in a year)
 

· Duration of a malaria episode for a rural child is 7.3 days (or 0.02 years)

· International disability weight for malaria is 0.205.
 The values range from 0 (perfect health) to 1 (death) and are set by the DCPP.

Therefore in this example for children under five years the YLD averted for the first year is: 
YLD (n=0-4 years) = 1000 * 0.55 * (1-0.05) * 1.424 * 0.489 *0.02 * 0.205 = 1.49 YLD averted.
One DALY (Disability Adjusted Life Year) represents one year of healthy life that has been lost to disease.  The PSI DALY calculator estimates how many DALY are averted due to PSI interventions.








Years of life lost valued at 31 DALYs














CASES AVERTED and DEATHS AVERTED


Deaths averted are calculated based on the number of people protected * death rate from the disease. Cases averted are calculated based on the number of people protected * incidence of the disease. 
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DISCOUNTING FUTURE YEAR BENEFITS IN PSI PRODUCTS WITH A LIFESPAN GREATER THAN A YEAR


When we are estimating the value for the health impact accrued over future years for a product that has been sold in the current year we need to find an equivalent value of that product so it can be measured in the present. If measured in five-year time the health impact accrued will be the full value of those five years, but if we are to measure it now we need to discount it to create a present value (known as the net present value – NPV). This is a common process in economics, and although it is used to value investments, the rule applies universally. If you were offered the choice of full benefits of an investment now, or in five years time, you would take it now. As such a premium must be added to create an equivalent value to future benefits accrued that would mean the value to you would be the same both now and in the future. This process is known as the discounting of future benefits and we use a discount rate of 3%.
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3.2 Child Deaths averted








520 DALYs








+ DALY for children 5-14 and adults











� For further information on indicators on this page, please refer to page two “details for number crunchers”


� Children who die from malaria are often also affected by conditions resulting from malaria, such as Severe Iron-Deficiency Anemia (SIDA).  PSI’s current DALY calculation for LLINs only reflects the primary cause of death.  


� On average, studies looking at ITN use show that on average each ITN covers 1.42 people, and that breaks down as 0.55 0-4, 0.19 5-14, and 0.58 15+.


� Please see page two, second bullet under YLL for DALY calculation of years of life lost


� Difference in figures is due to rounding
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