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Overview of the Socioeconomic
Impact of Echinococcosis in
Endemic Countries
Christine M. Budke

How do we assess/convey the
impact of echinococcosis on a
country/region/world?

Source: http://www.isradiology.org/tropical_deseases/tmcr/chapter3/geographic.htm
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Burden of disease assessment
Disease burden is the impact of a health
problem on an area measured by financial
cost, mortality, morbidity, or other indicators.

How do you measure “impact” of
disease on a population?
• Disease Frequency
• Prevalence
• Incidence
• Mortality

• Monetary losses
• Human health/animal production
• Direct costs/indirect costs

• Health adjusted life years
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Disability Adjusted Life Year (DALY)
• Developed in the 1990s
• A time-based measurement unit (metric)
for estimating the health burden caused
by different diseases
• Meant to be interchangeable and
equivalent across locations and cultures

Disability Adjusted Life Year (DALY)

DALY = Years Lived with Disability (YLD) + Years of Life Lost (YLL)
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Disability Adjusted Life Year (DALY)
•

Requires information on the frequency of the
condition in the population

•

Requires information on clinical manifestations
associated with the condition
• Converted to disability weights (0-1 scale)

•

Requires information on duration of clinical
manifestations

•

Requires information on mortality attributed to
the condition

Disability Adjusted Life Year (DALY)
Measures health that is “lost” rather than something
“gained”
Programs thus should aim at REDUCING DALYs
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Initial DALY estimates for echinococcosis

Initial DALY estimates for echinococcosis
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Global Burden of Disease Study
GBD Study 2010
GBD Study 2013
GBD Study 2015
GBD Study 2016
GBD Study 2017
Collected and analyzed by a consortium of more
than 3,600 researchers in more than 145 countries,
the data capture premature death and disability
from more than 350 diseases and injuries in 195
countries, by age and sex, from 1990 to the
present, allowing comparisons over time, across
age groups, and among populations.

Cystic Echinococcosis
Both sexes, All ages, 2017, DALYs per 100,000

DALYs: 100,284 (72,812-138,668)
New Cases: 139,600 (90,170-213,899)

GBD Compare, Viz Hub
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Cystic Echinococcosis
Both sexes, All ages, 2017, DALYs per 100,000

GBD Compare, Viz Hub
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GBD Compare, Viz Hub

GBD Compare, Viz Hub
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WHO-Foodborne Disease Burden
Epidemiology Reference Group (FERG)
1. Conduct epidemiological reviews for mortality,
morbidity, and disability for each of the major
foodborne diseases
2. Provide models for the estimation of foodborne
disease burden where data are lacking
3. Develop cause attribution models to estimate the
proportion of diseases that are foodborne

4. Produce burden of disease estimates for selected
pathogens

WHO-Foodborne Disease Burden
Epidemiology Reference Group (FERG)
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WHO-Foodborne Disease Burden
Epidemiology Reference Group (FERG)
First global estimate of
the number of DALYs
lost annually due to AE
*Largest burden
estimated to be in China

WHO-Foodborne Disease Burden
Epidemiology Reference Group (FERG)

Both CE and AE were
included in year
2010 FERG estimates
for disease burden
using DALYs
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WHO-Foodborne Disease Burden
Epidemiology Reference Group (FERG)
Illnesses: 188,079 (156,848-1,770,405)
Deaths: 2,225 (749-19,677)
*DALYs: 183,573 (88,082-1,590,846)
Foodborne DALYs: 39,950 (16,996-322,953)
Illnesses: 18,451 (11,384-29,619)
Deaths: 17,118 (10,184-27,346)
DALYs: 687,823 (409,190-1,106,320)
Foodborne DALYs: 312,461 (9,083-640,716)
* About 67,000 higher than GBD estimates for the same year

*For year 2010

Country-level Studies Using DALYs
CE:
China
Greece
Italy
Kyrgyzstan
Nepal
Peru

AE:
China
Kyrgyzstan
Nepal
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Challenges When Comparing DALYbased Study Findings
•

Differences in disease frequency estimation
•
•
•
•

•

Surgical cases
Medical cases
Community ultrasound-based prevalence
Etc.

Differences in organ system involvement
•
•
•

Liver
Lung
Etc.

•

Differences in disability weights

•

Decision to use age-weighting and/or discounting

Monetary losses associated with
echinococcosis
Human losses:
Quantifiable medical costs include, but are not limited to,
diagnostic testing, surgical treatment, post-surgical care,
and medical therapy
Indirect costs commonly associated with echinococcosis
include, wage/productivity losses, due to the inability to
work, as well as travel costs to and from treatment

Difficult to quantify!
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The impact of livestock-associated losses
Livestock-associated losses due to
•
•
•
•
•

*organ condemnation
decreased carcass weight
decreased fecundity
decreased milk production
decreased hide value

Losses due to offal condemnation will vary based on the legislative
requirements of the country (e.g., compulsory condemnation and
destruction of infected organs) as well as what percentage of
animals is slaughtered under veterinary supervision
In addition to production losses, export restrictions can have a
devastating effect on the local and regional economy

Country-level Studies Using
Monetary Burden
Human and Livestock

Human or Livestock

Argentina
China
Iran
Jordan
Kyrgyzstan
Peru
Spain
Tunisia
U.K.

Australia (livestock only)
Austria (human only)
Italy (human only)
Kenya (livestock only)
Iraq (livestock only)
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Challenges When Comparing
Monetary Burden Study Findings
•

Are indirect costs included?
•

•

Pertains to both human and livestock disease

Which cases are included?
•
•
•

Surgical cases
Medical cases
Community ultrasound-detected cases

•

How are cost data collected/recorded?

•

Societal versus patient perspective?

zDALYs
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zDALYs versus DALYs
Goal: to incorporate animal-associated
losses into the DALY estimate
DALY = YLL +YLD
zDALY = YLL + YLD + ALE
ALE = monetary value of animal health losses/GNI per
person
YLL=Years of Life Lost
YLD=Years Lived with Disability
GNI= Gross National Per Capita Income

Torgerson et al., 2018

15

12/16/2019

Torgerson et al., 2018

Variations in the Proportion of the zDALY due to ALEs by Country

Torgerson et al., 2018
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The Future
• Expanded initiatives to incorporate
animal-associated losses into zoonotic
disease burden estimates
• Inclusion of AE in GBD estimates
• Better disease frequency estimations
through expanded patient database
networks

Thank You
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