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the field of evaluation of health transition, and how can take into
consideration the concept of Global Burden of Disease (GBD) 1o answer this
question.

In order o capture the impact of both premature death and disability in a single
measure, a common currency is required. Since the late ] 940s, researchers have
generally agreed that time is an appropriate currency: time (in years) lost through
premature death, and time (in years) lived with a disability. A range of such time-
based measures has been developed in different countries, many of them variants af
the so-called Quality-Adjusted Life Year or QALY. For ihe Global Burden of Disease
(GBD), an internationally standardized Jorm of the QALY has been developed, called
the Disability-Adjusted Life Year (DALY). The DALY expresses years of life lost to
premature death and years lived with a disability of specified severity and duration.
One DALY is thus one lost year of healthy life. Here, a “premature” death is defined
as one that occurs before the age 1o which the dying person could have expected 1o
survive if he was a member of a standardized model population with a life expectancy
at birth equal to that of the world s longest-survi ving population in Japan. In addition
10 DALY, the GBD project developed another suhunary measure, the Disabilify-
Adjusted Life Expectancy (DALLE), 1o provide a comprehensive assessment of the
global burden of disease and finjury. Both these sunmary measures of population
health (SMPH) combine information on the impact of premature death and of
disability and other non-fatal health outcomes.

: ' Y his paper addresses the question of why there has been so little progress in
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L Intfroduction -
In general, slatistics on the healih status of populations sufler from several
limitations that reduce their practical value to policy-inakers:
o Firs, they are partial and fragmented. In many ¢ounlries
even the most basic data—the number of deuths from
particular causes each year— are not available. Even where
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mortality data are available, they fail to capture the impact
of non-fatal outcormes of disease and injury, such as
dementia or blindness, on population health,

» Second, estimates of the numbers died or affected by
particular conditions or diseases may be exaggerated
beyond their demographically plausible limits by well-
intentioned epidemiologists who also find themselves
acting as advocates for the affected populations in
competition for scarce resources. If the currently available
epidemiological estimates for all conditions were right,
some people in a given age group or region would have to
die twice over to account for all the deaths that are claimed.

s Third, traditional health statistics do not allow policy-
makers to compare the relative cost-effectiveness of
different interventions, such as, for example, the treatment
of ischaemic heart disease versus longterm care for
schizophrenia. At a time when people’s expectations of
health services are growing and funds are tightly
constrained, such information is essential to aid the rational
allocation of resources.

The GBD set out to address these problems with three explicit aims:

1. to incorporate non-fatal conditions into assessments of health status;

2.to disentangle epidemiology from advocacy in order to produce objective,
independent and demographically plausible assessments of the burdens of
particular conditions and diseases; and.

3. to measure disease and injury burden in a currency that can also be used to assess
the cost-effectiveness of interventions, in terms of the cost per unit of disease
burden averted.

Interest in summaty measures relates to a range of potential uses. Murray,
Salomon and Mathers (2000) identified eight of these:
1) Comparing the health of one population to the health of another population.
2) Comparing the health of the same population at dilferent points in time.
3) Identifying and quantifying overall health inequalities within populations.
4) Providing appropriate and balanced aitention to the effects of non-fatal health
outcomes on overall population healih,
5) Informing debates on priorities for service delivery and planning,

6} Informing debates on priorities for research and development in the health
sector.

7) Improving professional training curricula in public health.

8) Analyzing the benefits of health interventions for use in cost-effectiveness
analyses.
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The burden of disease methodology provides a way to link information at the
population level on disease causes and occurrence to information on both short-term
and fong-term health outcomes, including impairments, functional limitations
(disability), restrictions in participation in usual roles (handicap), and death.

Given WHO's needs for annual life table estimates as part of the continuous
assessment of health system performance, and a preference for a model life table
system based on a modification of the Brass logit system, rather than other families of
model life tables.

Beginning with the year 1999, WHO began makiag annual life tables for all
Member States. These life tables have several uses and forsm the basis of all WHO's
estimates about mortality patterns and levels worldwide, These life tables, such as
Tables 3 and 4, provide the base, used here, to construct the disability adjusted life
years (DALYs) and disability adjusted life expectancy (DALE), which represent the
basic indicators of population health transition,

DALY are a gap measure; they measure the gap between a population's actual
health and some defined goal, while DALE belongs to the family of health
expectancies, summarizing the expected number of years to be lived in what might be
termed the equivalent of "full health”. Both DALE and DALY require a number of
social value choices relating among other things, to the valuation of time spent in
states of health worse than ideal health, the definition of an implied norm for
population health, and the weighting of years of life lived at different ages.

It is important to note that the mortality strata were defined in terms of 1999
morlality estimates published in the World Health Report 2000 and some countries
would be placed in different mortality strata now if these criteria were reapplied using
latest mortality estimates. Due to improvements in child mortality over recent years,
Egypt meets criteria for inclusion in the East Mediterranean subregion (EmrB) with
low child and adult mortality instead of subregion EmrD.

Although data from Egypl for the year 2000, as shown in Table (2), was near
complete vital registration (> 80%), it contained high proportions of deaths coded to
symptoms and ill defined conditions, as well as o conditions such as heart failure, and
. -cardiac arrest, which are essentially not underlying causes of death. Hence, the model-
- based prediction was used 1o find broad cause proportionate distribution by age and
- sex, and applied the cause specilic mortality structure from ihe country dafa, afler

ILMETHODS AND MATERIALS

The concepl of Disability-Adjusted Life Expectancy, or DALE, is applying for
Egypt, as a primary Summary measure of population health. DALE measures the
equivalent number of years of life expected 1o be lived in full health, or healthy life
expectancy. In consirucling the estimates of Egypt, it is sought lo address some of the
methodological challenges regarding comparability of the health status daia collected.
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Household surveys including a valuation module were conducted in fourteen
countries: China, Colombiz, Egypt, Georgia, India, Iran, Lebanon, Indonesia, Mexico,
Nigeria, Singapore, Slovakia, Syria and Turkey. Data on nearly 500,000 health state
valuations from over 46,000 respondents were used to develop average global health
state valuations for the calculation of HALE. Health state valuations quantify
departures from perfect health, i.e., the reductions in health associated with particular
health states. It is important to emphasize that these weights do not measure the
quality of life of people with disabilities and do nor measure the value of different
people to society.

Murray, Salomon and Mathers (2000) proposed two other desirable attributes of
summary measures that are to be used to inform policy discussions. These are not
altributes based on arguments about whether a population is healthier than another but
rather on practical considerations:

1. Summary measures should be comprehensible and feasible to calculate for many
populations. Comprehensibility and complexity are different. Life expectancy at
birth is a complex absiract measure but is easy to understand. Health expectancies

- are popular because they are also easily understood.

2. Summary measures should be linear aggrepates of the summary measures
calculated for any arbitrary partitioning of sub-groups. Many decision-makers,
and very often the public, desire information that is characterized by this type of
additive decomposition. In other words, they would like to be-able to answer what
fraction of the summary measure is related to health events in the poor, in the
uninsured, in the elderly, in children, and so on.

On the basis of a simple survivorship curve, SMPH can be divided broadly inlo
two families: health expectancies and healll gaps. The bold curve in Figure (1) is an
example of a survivorship curve S(x) [or a hypothetical population. The survivorship
curve indicates, for each age x along the x-axis, the proporiion of an initial birth
cohort that will remain alive at that age. The area under the survivorship function is
divided into iwo components, A which is time lived in full health and B which is time
fived at each age in a health state less than full health. The familiar meagure of life
expectancy at birth is simply equal to A+B (the total area under the survivorship
curve. A health expectancy is generally of the form:

Health expeclzincy':A R 1 7 U £ J |

where /) is a function that weights time spent in B by the severity of the health
slates that B represents. When a set of health state valuations are used to weight time
spent in health siates worse than ideal health, the health expectancy is referred to as a
health-adjusled or disability adjusted life expectancy (DALE). Another type of health
expectancy is exemplified by disability-free life expeclancy in which time spent in
any heallh state categorized as disabled is assigned arbitrarily a weight of zero, and
lime spent in any state categorized as not disabled is assigned a weight of one (i.e.,
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equivalent Lo fufl health).

To calculate total DALY for a given condition in a population, years of life lost
{YLLs) and years lived wilh disability of known severity and duration (YLDs) for that
condition must each be estimated, and then the total summed. For example, to
calculate DALYs incurred (hrough road traffic accidents, add the total years of life
lost in fatal road accidenis and the total years of life lived with dlsabllmes by

survivors of such accidents.

Murray and Lopez published disability-adjusted life expectancy (DALE)

estimates for the eight regions of the world based on the estimaies of severity-

weighted disability prevalence developed for the non-fatal component of disease and
injury burden. As a summary measure of the burden of disability from all causes in a

population, DALE has two advantages over other summary measures, The first is that

it is relatively easy 1o explain the concept of an equivalent “healthy” life expectancy
to a non-technical audience. The increasing popuiarity of health expectancy indicators

among policy makers has been documented (Van de Water et al. 1996; Barendregt et 3

al. 1998). The second is that DALE is measured in units (expected years of life) that
are meaningful to and within the common experience ol non-technical audiences
(unlike other indicators such as heatth gaps, mortality rates or incidence rates).

In conirast to health expeclancies, health gaps quantify the difference between
the actual health of a populalion and some stated norn: or goal for population health.
The health goal implied is for everyone in the entire populalion lo hve in ideal health
until the age indicated by the vertical line enclosing area C al the right". In the specific
example shown, the normalive goal has been set as survival in full health until age
100. By selecling a normalive goal for population health, the gap between this
normative goal and current survival, area C, quantifies premature mortality.

A health gap is generally of the form:

Healthi gap=C - g(B3)... OO RNOVVSTORN 45

where g} is a [unclion thal weights time spent in 12 by the severily of the hiealth
states that B reprosents. Note (hat because health gaps measure a negalive entily,
namely the gap belween current condilions and some eslablished norm for the
population, the weighting of time spent in B is on a reversed scale as cornpared 1o the
weighting of time spent in B for a health expectancy. More precisely, full health is 1

! Figure 1 graphically iltustrates the maguitude of both health expectancies aud health
gaps only when a poputation has o stable distribution witly o zero population growth
rale. In praclice, heafth expeclancies are not sensitive (o differences in lhe age
structure of different populations. Health gaps aro usually reported in absolule terms
so thal health gaps aro sensilive to variations in the age dislcibution of different
populations although age independent lorms of health gaps can be lormulated,
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in a health expectancy, whereas death or a state equivalent to death is 1 ina health
gap. Because health gaps measure the distance between current health conditions and

a population norm for health, they are clearly a normative measure,

Years of life lost measures are all measures of a mortality gap, or the area
between the survivorship [uniction and some implied target survivorship function (area

C in Figure 1).

Health expectancies can be categorized into two main classes: those that use
dichotomous health state weights and those that use health state valuations for an

exhaustive states. The first class includes:

a) Disability-free life expectancy: . : :
This health expectancy gives a weight of 1 to states of health with no disability
(above an explicit or implicit threshold) and a weight of 0 to states of health with

any level of disability above the threshold. Other examples of this type of heaith
expectancy include active life expectancy, independent life expectancy and

dementia-free life expectancy.
b) Life expectancy with disability:
This is an example of a health expectancy which gives 0 weight to all states of
health apart from one specified state of less than full health (in this case, disability
above a certain threshold of severity). If health state is ‘moderate disability’, then
the area under the survival curve, corresponding to the specific health state,
represents life expectancy with moderate disability. Other examples of this type of
health expectancy include handicap expectancy, severe handicap expectancy and

unhealthy life expectancy.

The seconed class includes:

a) Health-adjusted life expectancies:
These have been calculated for Canada and Australia using population survey

data on the prevalence of disability at four levels of severity together with more or

less arbitrary severity weights

b) Disability-adjusted life expectancy:
This was calculated for the Global Burden of Disease. Study using disability

weights reﬂecﬁng social preferences for seven severity levels of disability.

Although health states form a continuum, in practice they are generally
conceptualised and measured as a set of mutually exclusive and exbaustive discrete
states ordered on one or more dimensions. The health state can be enumerated using a
discrete index (1), then the disability-adjusted Jife expectancy can be calculated as:

L
DALE,=Y [W,@)* Syt oo oo ..(3)
By -

where u represents age and the integral is over ages from x onwards. If the
weight w, for state /1 is independent of age u, then
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L

DALE, = (w,, *(s, (u)du} S IR : @)
_ 3 h

where HE;, is the health state expectancy at age x for years lived in state .

In terms of the four health states illustrated in Figure (1), if Hf; glo HE, g are the
health state expectancies at birth for each of the four states, and age-independent
weights wy, ws, wy (less than 1) were given 1o the threc states of less than full health,
then the disability-adjusted life expectancy at birth and total life expectancy at birth
are given by:

DALE, = HE, o, + W, * HE, , + Wy * HE; g 4 W, * HEy g...ooocoroooroooeeeeeero 5
LE, = HE, o + HEy o + HEy o+ HEy g..ooooocorooeoe oo e ©)

In the mid-1990s, Reves developed a set of recommendations for terminology
that was widely adopted (Mathers C.D., et al., 1994). Wiih the development of health
gaps measures in the 1990s, there has been some shift in the use of these terms, and

health expectancy is now used to denote the general class of summary measures that -

relate o the area under the survival curve. The terminology used in this section is the
revised terminology proposed by Mathers:

1- Health expectancy (HE): Generic term for summary measures of population
health that estimale the expectation of years of life lived in various health states.

2- Health state expectancy: Generic term for health expectancies which measure
the expectation of years lived in a single specified healils state (eg. Disability-free).

3- Disability-adjusted life expectancy (DALE); General term for health
expectancies which estimate the expectation of equivalent years of good health based
on an exhaustive set of health slates and weighls defined in terms of health state
valuations. Health-adjusted life expectancy (HALE) is a synonym for DALE.

Valuing heal(h states In order to use time as a common currency for years of life
lived in various states of health and for time lost due to premature mortality, the value
time lived in nonfatal heallth states must be numerically valued. The health state
valuations (or disability weights) used in DALY and DALE calculations represent
societal preferences {or different health states. They range from 0 representing a state
of good or ideal heaith (preferred to all olher states) to | representing stales equivalent
1o being dead. These weights do not represent the lived experience of any disability or

- heallly state, or imply any socictal value of the person in a disability or health state.
Rather they quantify societal preferences for health stales in relation 1o the societal
‘ideal’ of good health. o -

The diseasc-specific approach is used to develop the best possible initial (prior)
estimates of weighied disability prevalence by age and sex for Egypl. These estimales
are based on preliminary burden of disease analyses at country level which build on
condition-specific cpidemiological information to the maximum exlent possible. The
following steps describe in detait how these eslimales werc developed.

!
PR—
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Step 1. As part of its annual assessment of world health in the World Health Report,

WHO is updaling and revising ils estimates of disease burden for the 14
mortality subregions of the world. This involves carrying out detailed and
comprehensive reviews of the incidence, prevalence, duration, and case
fatality in all the regions of the world for each of 109 major disease and injury
causes of mortality and disability by age group and sex.

Step 2, WHO has prepared estimates of numbers of deaths for each of its 191

Member States according to sex, age group (0, 1-4, then 5-year age groups 1o

85+) and 130 disease and injury causes (covering all causes of disease and
injury). These estimates are used to calculale YLL by sex, age group and
detailed causes for Egypt.- B

Steli 3. This country-level mortality data (Step 2), some country level epidemiological

o assignificant proportion ofiy
.. regional estimates of YL

Step 4

data and regional burden of disease estimates (Step 1) were then used to
develop country-level estimates for YLD and total DALYs by sex, 5 year age
group, and delailed cause as {ollows.

For specilic disease and injury causes where mortality is responsible for a
signilicant proportion of the total burden (YLD/YLL ratio less than 5),
regional estimates of YLD/YLL ratios by age and sex together with country-
level estimaltes of YLL were used to eslimate country-fevel YLD. This process
ensures that country-specific knowledge on the epidemiology of the disease
(as reflected in the country-level mortality estimates of that disease) is used to
adjust the regional-level patterns of disability due to that cause.

For specific disease and injury causes.where mortality is not responsible for
k- biire _LD/Y LL ratio is 5 or higher),
D' ales per 1,000 population by age and sex were
used together with- counlr} level populallon distribution  eslimales and
eslimates of héalth expendilure per capita lo make first estimatcs of the
resulling YLD for cacli counlry. For some diseases, nolably cancers, major
depression and chronic respiralory condmons available country-specific
epidemiological estimates were also examined.

In order (o estimate disability prevalence at population level, il is also

necessary Lo eslimale lhe YLD associated with residual categories ol disease
and injury such as ‘Other chronic respiratory diseases’ or “Other malignant
neoplasms’.
. FFor Epypt, the incidence of YLD is used classified by age, sex and detailed
cause (Step 3) fo eslimate undiscounled and un-age-weighted premleucc
YLD by 5 year age group, sex and detailed cause. The method for conversion
of incidence YLD (o prevalence YLD used was dependent on the average
dusaticn of condilion as loflows:

Short duration (<5 years): Prevalent YLID are equal to incident YLD
Mederate duration (5 years to 50% of remaining life expectancy):
It is assumed that the incident YLDs are evenly distributed across the age interval a
to atk, where a is average age ol onset and L is average duralion.
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Lmig duration (50% or more of remaining life expectancy):

Then a life table is constructed, for years lived with condmon using the Egypt
life table and proportionately increasing mortality rates at all ages to match remaining
life expectancy to the average duralion of condition. The Lx (years lived) column of
the resulting life table is used to distribute incident YLD across age groups.

Step 5. Adjustment for comorbidity. The total prevalent YLD per 100 population is
used as a severity-weighted disability prevalence measured as a percentage of
the population of that age. However, summation over all conditions of the

“prevalence YLD calculaled in Step 4 would result in overestimation of

disability prevalence because of comorbidity between conditions. There is a
correction for independent comorbidily belween major condilion groups
(these approximately correspond to the Chaplers of the International
Classificalion of Dlseases) as lollows

PYLD,, =1- H(I PYLD,  ).ovovoeevisrensiceniviesisnsiconeceecnisisereseonenn{7)

where PYLDsxg is the prevalence YLD per 100 population for sex s, age x and
cause g. The resulling PYLD per 100 population for sex s, age x gives e severily-
weighted prevalence of disability by age and sex.

Usixig the WHO database of diseases, the analysis of many more disease siages,
severily levels and sequelae was done. For some conditions, numbers of incident
cases are available directly from prevalence data computed using a soflware program
called DISMODe lo model incidence and duration [rom estimates ol prevajence,

remission, casc falality and background mortality.

In order to eslimate the prevalence of disability (non-fatal health) by five year of
the health status data collected, Sullivan’s method to calculate DALE from posterior
disabilily estimates plus country life {ables was used. Afler conducling several
validily and refiability checks, the analysis conflinmed 4 lalenl dimension ol disability
that is common across population survey data and cstimated the level of disability.
The cumulative distribution of disabilily prevalence by severity is approximately
exponential according to the detailed analyses carried out for the Global Burden of
Disease sludy. The distribulions of latent health faclor scores derived from the

analysis of country health surveys were also generally exponential. The distribution of

9
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disability by severity level (or disability weight) can thus be approximately described
by the two parameters of exponential distribution as follows:

where x is the disability weight (severity) measured on a scale where 1 represents
good health and 0 represents a state equivalent to death. The mean of this distribution

is:

The parameter ais readily interpreted as the proportion of the population with
disability (with non-zero disability weight) and Bas the average disability weight

among the people with disability.

Sullivan’s method was used to compute DALE for Egypt from the country life
table and the severity-weighted prevalence estimates. Sullivan's method involves
using the observed prei_rzilence of disability at each age in the current population (at a
given pdint of time) {o divide the hypothetical years of life lived by a period life table
cohort at different ages into years with and without disability, The method is
illustrated in Table 1

10
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Table (1): Healih state life table (illustrative tabie)

Crdinary life table Disability | Years Years LED OFLE
prevalence | with without | LE with | Disability
Age Survivore | Years Expectation (%) disability | disability | disability | -free L&
Ix lived Ly | of life &,
a 100000 | 496210 | 74.98 45 22130 474080 | 16.60 58,38
5 89134 495425 | 70.63 9.6 47508 447918 | 16.52 54.11
10 99045 495018 | €5.68 8.8 42568 452450 | 16.05 49.64
15 98940 493516 | 60.76 57 28100 465816 | 15.64 45.12
20 98572 491448 | 55,98 7.6 37433 454015 | 15.41 40.58
25 97997 488469 | 51.29 8.5 41623 446846 | 15.12 38.17
30 97383 485285 | 46.60 10.6 51280 434005 | 14.79 3g
35 98722 481818 | 41.90 12.2 59013 422803 | 14.36 27.54
40 95958 477781 | 37.20 14.3 €824/ 409534 | 13.86 23.34
45 95079 472220 | 32.53 17.9 84507 3g771a [ 13.27 19.28
| 50 93701 463324 | 27.97 235 108768 | 354558 | 92.57 15.40
55 91452 448662 12369 . | 309 138780 | 309872 | 11.88 11.90
60 87702 424460 | 19.48 41.6 176738 | 247731 | 10.60 8.88
65 81656 386806 | 15.73 44.0 170285 | 216541 | 9.22 6.50
70 72512 332217 | 12.38 58.3 193526 | 138691 | 8.04 4.34
75 59796 250645 | 9.45 59.6 154714 | 104931 1 8.51 2.94
80 43550 173081 | 7.02 73.2 126672 | 46409 539 1.63
85 25802 132424 | 513 1.5 107916 | 24508 4.18 0.95

Notes: First four columns are from a standard life table for a population.

I, is the number of survivors at age x in the hypothetical fife table cohort.

L, is the number of years of life lived by the life table cohort between ages x and
x+5.

prevy is the prevalence of disability between ages x and x+5 in the population.

Years lived with disability YD x =L x * prevy,

Years lived without disability YWD x =L x * (1-prevy)

DFLE x = Sum of years lived without disability for ages x and above, divided by / x

DLIE x = Sum of years lived with disability for ages x and above, divided by /;

DALE can be calculated using the same method as computed in Table 4 and Table 5
where disability prevalence is replaced by severity-weighted disability prevalence as

shown in Table 3. :

Using standard notation for the country life table parameters, the DALE is calculated

at age x as follows:

D x Severity-weighted prevalence of disability between ages x and x+5

YDx  =Lx*Dy Equivalent years of healthy life lost due o disability belween
Ages x and x+5

YWDx - =Lx*(1- Dy)Equivalent years of healthy life lived between ages x and
x+5

Lyx is the total years lived by the life table population between ages x and x+5.

DALE at age x is the sum of YWD, [rom i = x to w (lhe last open-ended age interval

in the life table) divided by [ x (survivors at age x ):

13
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DALE, = [Z YWD,J/;;

i-x

DLE, = [Z YI),)/lx = LE, ~ DALE,
DLE x, the equivalent years of healthy life lost due td disability, is the sum of Yk
fromi= x tow _ '
divided by /. (survivors at age x).

HLRESULTS

Using the methods outlined in the previous Section, the estimated healthy life
expectancy (DALE) is calculated for males and females in Egypt. These estimates of
healthy life expectancy are based on country-specific estimates of mortality, cause of
death patterns, epidemiological analyses and health survey data where available,

The relative contributions of diseases and injuries to variations in DALE are
best summarized in terms of the loss of healthy life measured in DALYs. The World
Health Report provides detailed estimates of DALYs for over 100 disease and injury
categories for the 14 mortality subregions, The leading causes of DALYs worldwide,
EMRO B and EMRO D sub-regions are shown in Tables 7, 8 and 9 respectively. Thus
while perinatal conditions, HIV/AIDS and lower respiratory infections are the three
leading causes of DALYs worldwide, Ischaemic heari disease, Unipolar major
depression, and Perinaial conditions are the three leading causes of DALYs in EMRO

B (including Egypt).

Several important conclusions emerge using this GBD’s approach. For example,
Table 5 and Table 6 show that it can be verified that the Egyptian male with life
expectancy 66 years (2002), there are 7.4 years are spent, in average, in disability or
around 11.4% of normal life span; and the Egyptian female with life expectancy 69

L ~years, ihere are 8.8 years spent; in ‘average, in disability or around 12.8% of normal

*life “'span. The global figure ‘shows that, in “more - developed countries with life
expeclancies over 70 years around 8 years are spent on average in disability or around
11.5% of normal life span, and in least developed countries with low life expectancy
such as in parts of Aftica the years spent in disability increase to 11 years or roughly

25 % of normal life span,

1IV.DISCUSSION

The GBD has sought to develop a measure based on explicit and {ransparent
valug choices that may be readily debaled and modified. Overall, the DALY has a
strongly egalilarian flavowr, It is built on the principle that only two characteristics of
individuals that are not directly related Lo their health—their age and their sex—
should be taken into consideration when calculating the burden of a given health

12
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outcome in that individual. Other characteristics, such as socioeconomic slatus, or
level of education, are not considered, so, for example, years of healthy life lived by
the director of a bank are regarded as no more valuable than those lived by a poor
rural peasant, In the remainder of this section, the social choices that affect the social
choices that affect the DALY are each discussed briefly.

The Global Burden of Disease study (GBD) has involved an extraordinarily
large volume of data - on 483 separate sequelae of 107 diseases and injuries, and 14
million death certificates - has been subjected to rigorous analysis using both newly
developed and well established methods. :

In accordance with the GBD’s egalitarian principles, (he siudy assumes a
standard life table for all populations, with life expectancies at birth fixed at 82.5
years for women and 80 years for men. A standard life expectancy allows deaths in all
communities at the same age o contribute equally to the burden of disease.
Alternatives, such as using different life expectancies for different populations that
more closely match their actual life expectancies, interfere with the egalitarian
principle. For example, if a 35 year-old woman dies in childbirth in an African
country where she might have expected 1o live another 30 years, her years of life Jost
would be deemed unfaitly 1o be fesver than those for a 35 year-old woman who dies in
childbirth in Japan, when she might otherwise have expected 1o live another 48 years.
Life expectancy is not equal for men and women. Accordingly, the GBD has given
men a lower reference life expectancy than women. However, since much of the
difference between men and women is delevmined by men’s higher exposure to
various risks such as tobacco and occupational injuty, rather than purely biological
differences, this choice is arguably a form of discrimination against men and could be
modified in fiture revisions of the DALY.

Most healih expeclancies salisfy the first altribute. However, they cannol be
additively decomposed in respect of causes or population sub-groups. Disability-
adjusted lifc expectancies are additively decomposable into health expeclancies for
specified levels of disability severily. This form of decomposition may be uselul in
understanding which levels of disability severity are contributing most to changes in
population health,

Health: state expeciancies should be undersiood as a decomposition of 2 DALE
sutnmary measure than as SMPH in themselves. This inlerpretalion is consistent with
(he usual ways in which fomifies of health stale expeclacies are presented for a
population (Rebine I.M., 1994; Mathers C.1)., 1996).

In general, heatih gaps cun be decomposed inio tik coniribulion of varnous
causes iR o more inteitive and cnsily cotmunicated Tashion tha healih expeclancics.
DALYs wc additive scrozs cavses o give the towl health gap for a population.
Disability-adjusted iife expesianey ad a health gap measure euch us the DALY thus
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fulfill different needs for SMPH to swinmarise and report on trends and achievements
in population health across countries,
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Table (2): Data sources and melliods Tor cstimates of all causc morlality by age and sex'

Member Methed for 2002 | Yit#? ".“G"“ ation Oiher sources
State Jears
Egypt Uroject vilal with [ 1950-1981, 1983~ | Consus 76, Census 86, Contmeeplive

adjustment

2000

Prevalence Survey 84, Demographic and
Health Survey 92, Demographic and [leaith
Swrvey 95, Dewographic and Healt
Survey 2000, Fertility Survey 77, Malernal
and Clild Health Survey 91 and World

Survey 80, |

! Source: Extracied [tom WIIO, Burden of Diseose, Discussion Puper o.54, Anwex Table 0, 2003.
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Table (3): Egypt life tabie, males, 2060

_ age bl & _ b _ s ks R & __ WMM_MNM vOm%%Wa _
_ Percentiles _ Percentiles _ _ Percentiles _ _
— Memn 2 9w | Meam 22 e | | Mem 2 T | |
| <1 00394 00381 00347  0.0414 i 100,000 100,000 100,000 | 3,806 96,574 | 63.4 644 663 | 33,066 £38.920 |
| 14 o003 oome oomo oeme]| 961 95,856 o6531] 1245 38,787 | 610 663 57.7 | 10617 3,257,091 |
| 55 0.0010 00049 00046 00053 | 94.949 94,551 95,349 | 469 473572 | 63.8 63.1 645 | 3,951 3,589,177 |
|  10-14 00009 0.0044 00041 0.0047 { 94,430 94,049 94909 | 418 471355 | 592 58.5 52.8 | 3.718 4,193,258 |
| 1519 00012 00059 00054  0.0063 ] 54,062 93,603 94,517 | 553 468.928 | 544 3.7 ss.x | asm 3,878,862 |
[ 2024 00012 00062 00057  0.0066 | 93,509 95013 94,001 | 580 466,097 | 49.7 20.1 504 | 49013, 322798 |
| 2520 00014 00070 00055  0.0075 | 92930 92395 93,462 | 650 453,022 450 “a cas7 | 3766 2631008 |
| 3034 00019 00094 00087 o010l | 52279 o173 92855 | 868 439227 | 203 387 BER 1,670 2572689 |
| 3539 . 00024 00121 00112 0.012 | 91412 90,781 92046 | 1104 434398 3557 35.1 363 | 5,275 2,170.057 |
| 404¢ 00039 00193 o017 0.0206 | 90307 9610 oL014 | L740 247,187 | 311 30.5 57l 75 2,009,883 |
[ 4549 000711 00349 00324 0.7 | 28,568 8§7.7% 89,384 | 3,088 435,117 | 26.5 6.1 272 11,206 1,677,626 |
| se-s4 o0omz 00546 00508 00584 | 85479 4,519 86,478 | 4666 415,73 | 25 220 1#1] 1347 1.200.975 |
| ss59 00165 0.0810 00755  0.0866 ] 80,814 70641 82,059 | 6,542 387715 | 18.7 182 192 | 14208 541,980 |
| 6064 00267 01251 01168 01334 | 78211 72812 75800 | 91 348150 151 4.6 156 | 18455 651,421 |
| es60 00424 01915 0170 02031 ! §4.930 63,097 66527 | 12447 293,785 | 119 115 123 | =557 533361 |
[T 7074 00679 02004 02723 03068 | 52534 50,293 54823 | 18254 224,535 | 2.1 B3 95§ 24344 357.895 |
| 7579 01100 04314 04085 04523 | 37,280 34,990 39,596 | 16,082 145195 | 6.8 6.6 7.0] 13247 231335 |
| so-84 0.1637 -0.5809  0.5582  0.6017 | 21,198 19377 3561 ) 12314 75.206 | 51 49 52 | 16,005 97,750 |
| g589 02579 0.7840  0.7665  0.7998 | 8888 7.771 10,288 | 6,955  27.007 | 3.6 3.3 3.7 | 7,432 22,816 |
| o004 03715 08785  0.8669  0.8892 | 1919 1,359 2,398 | 1,686 4,537 | 26 2.6 27 | 1,388 3,756 |
[T o529 04895 09915 0.9896  0.9930 | 2353 173 319 | 231 472 4 2.0 2.0 290 108 220
! 160+ 03898 1 i 1 2 1 3| 2 5 | Ly 16 17§ 3 5
_ _ I I
| |

| 224.699 24.352.548 |

16



i1
- -~
JLE5E2 saby Y
g 'l I L €€ st &2 Zl & i i IR - tW1-] +001
_Sge— T 1E L'z are't oic 462 ZSk C6S  ORJE'0  PESE0  SEOSD SIS0 66-55
€8T ¢ T 8T DES'S 1ze 'y liz'e 2I9'e  PESBG 61890 YOPRO  GEHED $6-06
£88'GL ar ge &g 986'al 6P0'L1 ZeE'sl  SPL'El T2E'PL  ¥ESI0  £61.0 SOPLO  2SETO 68-68
csl'oe 1's e g ose'gll oeg'il ZO0'6S RI0°0E TTP'TE PEOSD BEISD 96560 6ipLD 308
LZyve o'g s gL ¥91'002 gzg'lL 005! LISy vRO'DS  ETICO0  66ZCD  LZSE0 590D 6L-5L
o' ol LG 0L £5C'r8Z GEY'EL 15859 60F°'1L9 699'€9 1172’0  £E6L'D  OFITO  6.b0D bL-OL
FESTL F gL LEL 1EZ'EYE ¥eE's . PEE'SL  T8L'ML  EIS'EL  LPPLD 9SZL'D ZSEMD  0620°0 6950
1 5 L AN got by Al bsb'ese SE6's Ze9'le  &LL'BL 155'08  1Z60°0  [BI0D  L9SBOD  0IL0D ¥9-09
EZTVLE CI5'G) Lz A= THT ceI'ely £98'F  L1G'88  lEP'PR vpS'S® OSSO0 SESOD  £8S00 QZLO0 65-55
oLgese’y Fotogt: FeT 8 £sT Tlg'cey gez'e £FS'68 11548 OBL'SR  SECUD  OEE0G POUSOC  PICOC 508
021’855 Cr5'g 98 e L8 LSr'Ery TEQ'L bAT'6  £e9'E8  19'06 BLIO0  JBLO0  ZOZOO  L#GOD Sl
LITCLS'L 85" =) LE2 e oLEesy orit Fre'es bLU'LE 28418 SEMOD  SLIO0 PTIO0D  SZO00 oy
C1880°E oos'e lae Tge 1= €02'05F 08L B.0'e5  €58'M8  IEG'TIS  LEDOC  BJOD'D  PSOOD 21000 6£-5F
yel'gTeT 53T 3 [ aer S30'vor L8 916'e3  88¢'ZS  Zol'es 19000 IS0 LSBOD  ZiOO©D yE-OE
reg'ens's 29T ek 201 4 f¥:1 16456y AL 960°v6 LZM'e6 PLO'EE  SS000  VSDOD  SS00C  LLOGD 6Z-5T
{38'820°C FIET o'pe 5'Z3 ££8 990651 £68 Qi'bE  CSS'ES  ZIOPE  OVOO'0 62000 ZPOQD'D 90000 ¥Z-0Z
13591550 SEE'T Ies 15 1eg 11Oy 28t £22'%6  6S6'€6  EC'YE  PYOO'0  LE00G  OVOOD 90000 61-61
TYTESE'E LeL'E gD €78 623 QLLZLY 5le ZEL'S6  EBETYE  PL'WES IEDOD  MEDD'D FE0OD 000D $1-01
2i5'iis'e CE5's £'88 563 9.9 SE¥'PLY TiE PEF'CE  €S3'PE  SB0'SE  ZPOOD  9E00D  GE000  S000D &5
BEI'IoL's 2L Pz &'€9 L0 £IF'TEE 1Ee's api'es 10’86 I1¥'96 OSI00  GTID0 RELO0  SEDOD 1
Po5'C LSE'eT 0L L'g9 1’69 GLr'SE EHG'E 000'00L  COO'0DL  O0O'DOL  SES0D  SZED0 _SSE0'D  DIE0'D 1=
w.nn.m . ...HN TR k4 L6 ..r;N MBI nk nbh& QAN iz
SHREDINg sa{ljlisotag i solRuening
RIS eeq penioy s 5o *pu 5 By R a8z

*0007 ‘so[emisy ‘3[qe) oy 3dASH :(F) SiqE ]

SOC'ToN"SE oA

"AIN OFIVO HSS]



FAMILY PL4iiiNG REVIEW
JSSR,CAIRO UNIV. Vol. 38,Ne.1,2005

Table (5): Health state life table for males, Egypt, 2000

age oM o k 0 ohee & Disabiiity Years with ﬂmﬁw LED with %%WW Actuat Deaths  Actuat Population
prevalence  disability g pyp, HSEOIY  geabiry

= 0.0394 00381 108,000 3,806 96,574 65.4 4.5 4348 92228 14.5 506 33,066 838,920|
|4 0.0033 00129 96,194 1245 38L787 67 9.6 36652 345135 15.1 516 10,617 3,257,091
ko 0.001 00049 94540 469 4B5T2 63.8 8.9 40727 432845 149 486 3,851 © 3,989,177
[10-14 5.0000 0.0044 04480 418 471,355 59.2 5.7 26867 444488 14.5 443 3,718 4,193,253|
fis-19 0.0012  0.0059 94,062 553 468,928 54.4 7.8 35639 433289 14.3 398 4572 3.878.862]
p0-24 0.0012  0.0062 93,509 580 466,097 X 8.5 39618 426479 4.0 354 4,014 3,227,983
[ps-29 0.0014  0.007 92930 650 463,022 - 45 10.6 49080 413942 137 " 310 3,766 - 2.681,008]
Bo-34 0.0019  0.0094 92279 868 459,227 403 12.2 56026 403201 13.2 26.7 4,670 2,472,089|
k539 0.0024 00121 91412 1104 454,208 35.7 14.3 64965 = 389333 127 226 5,275 2,170,157}
lo-44 0.0039 00193 50307 1,740 w187 3L1 17.9 80046 367141 122 18.5 7,520 2,009,883
j5-49 0.0071 00349 32568  3.088 435,117 26.6 23.5 102252 332863 113 143 11,906 1,872.626|
50-54 0.0112  0.0546 85479 4,666 415,733 22.5 20 st 2 107 114 13478 1.200,975]
ls5-59 00166  0.081 80814 6542 387,713 18.7 418 161289 Cneee 07 83 14,208 s41.950]
fo-64 00267 01251 74271 991 348,130 15.1 44 155177 194953 34 6.2 18,453 691,421]
s-69 0.0424 0.1915 64980 12,447 293,786 (119 58,3  1mi277 122509 7.3 4.1 22,597 533,361
0-74 0.0679 02904 52534 15254 224,535 9.1 50.5] 133823 90712 58 27 24314 357,895
trs-79 011 04314 37280 16082 146,19 6.8 733 w0705 30181 4.5 14 23,247 211,335}
leo-84 0.1637 05800 21,198 12314 75,206 5.1 81.9 61205 13913 2.9 0.7 16,006 97,750]
_a;ua 234,603 ﬁu..aw,mj
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Table(7): Top 10 causes of loss of healthy life expectancy (m DALYs)

worldwide, 2000
GLOBAL DALYs (00G) %
1 Acute lower resplratory 96 682 8.7
infactions
2 HIV/IAIDS 80 819 82
3 Perinatal conditions 89 6508 8.2
4 Diarrhoeal digenses 72 083 5.0
5 Unipolar major depresgion | 53 030 4.
8 Ischaemic heart disease 56 981 4.1
7 Cerebrovascular dlseasa 49 886 35
8 Mataria 44 053 a1
) Road traffic acclderlls 39 573 28
10 COPDa 38 158 ] 27
All causes 1 438 154 oo
Table(8): Top 10 causes of loss of healthy life expectancy (in DALYS)
in EMRO B subregion (including Egypt), 2000.
Cause of Death EMRO B DALYs {000) %
1 Ischaemic heart disease 1484 7.4
2 Unipolar major dapression | 1 312 8.3
3. Perinatal conditions 1134 5.4
4 Cerebrovascular disease 1041 5.0
5 Diarrhoeal diseases 77 ) 4.7
6 Acute tower respiratory 821 4.4
infections
7 Road Iraffic accidenis as1 4.2
8 Maternal conditions 704 34
9 Anaermias 607 29
10 Hutritionallendoctine 492 2.4
disorders :
All causes 20 896 100
Table(9): Top 10 causes of loss of healthy life expectancy
(in DALYs) in EMRO D subregion 2000.
Cause of Death EMRO O DALYs {000) %
1 Perinatal conditions 10 621 . 10.4
2 Acute lower respitatory 9625 9.5
infeclions
3 Diarrhoeal diseases 9146 9.0
4 Congenital abnormalilies 5 446 1 5.4
) Ischaernic heart disease 3 588 3.5
G Unlpolar mpjor depression | 3 227 32
7 Measlos 3020 3.0
a Malaria 2727 : 2.7
] Road iraffie accidents 2298 2.3
10 Cearebrovascular disease 2277 2.2
EMRO D 101 688 %

20




ISSR,CAIRO UNIV. Vol. 38,No.1,2005

Although the primary focus of the DALE analyses for the World Health Report
2000 has been on estimating severity-weighted disability prevalence and disability-
adjusted life expectancy, we have also made an estimate of the global pattern of
disability prevalence in terms of the seven disability severity classes used in the

Table (10 ): Disability Severity class weights Indicator conditions

1 0.00-0.02 Vitiligo on face, weight-for-height less than 2 standard deviations

2 0.02-0.12 Watery diarrhen, severe sore throat, severe anaemia

3 0.12-0.24 Radius fracture in a stiff cast, infertility, erectile dysfunction,
rheumatoid arthritis, angina

4 0.24-0.36 Betow-the-knee amputation, deafness

5 0.36-0.50 Rectovaginat fistula, mild mental retardation, Down syndrome

6 0.50-0.70 Unipolar major depression, blindness, paraplegia

7 0.70-1.00 Aclive psychosis, dementia, severe migraine, quadriplegia

Source: The Global Burden of Diseases, Vol 1 p40.

Note: These weights were esiablished using the person trade-off method with an
international group of health workers who met at WHO in Geneva in August
1995. Each condition is actually a detailed case. For example, angina in this
exercise is defined as reproducible chest pain, when walking 50 meters or
more, that the individual would rate as a 5 on a subjective pain scale from 0 to

10.
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